IEEE P802.20/D1, January 2006

IEEE P802.20™/D1
Draft Standard for Mobile Broadband Wireless
Access

Prepared by the 802.20 Working Group of the

IEEE 802 LAN/MAN Standards Committee

Copyright © 2006 by the Institute of Electrical and Electronics Engineers, Inc.
Three Park Avenue

New York, New York 10016-5997, USA

All rights reserved.

This document is an unapproved draft of a proposed IEEE Standard. As such, this document is subject to
change. USE AT YOUR OWN RISK! Because this is an unapproved draft, this document must not be
utilized for any conformance/compliance purposes. Permission is hereby granted for IEEE Standards
Committee participants to reproduce this document for purposes of IEEE standardization activities only.
Prior to submitting this document to another standards development organization for standardization
activities, permission must first be obtained from the Manager, Standards Licensing and Contracts, IEEE
Standards Activities Department. Other entities seeking permission to reproduce this document, in whole or
in part, must obtain permission from the Manager, Standards Licensing and Contracts, IEEE Standards
Activities Department.

IEEE Standards Activities Department
Standards Licensing and Contracts
445 Hoes Lane, P.O. Box 1331
Piscataway, NJ 08855-1331, USA

Copyright © 2006 IEEE. All rights reserved.
This is an unapproved IEEE Standards Draft, subject to change.



IEEE 802.20/D1, January 2006

Abstract:

These technical requirements form a compatibility standard for mobile broadband wireless access systems.
The requirements ensure that a compliant access terminal can obtain service through any access network
conforming to this standard, thus providing a framework for the rapid development of cost-effective,
interoperable multivendor mobile broadband wireless access systems. This compatibility standard is
targeted for use in a wide variety of licensed frequency bands.

This specification includes provisions for future service additions and expansion of system capabilities. The
architecture defined by this specification permits such expansion without the loss of backward
compatibility to older access terminals.
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Introduction

This introduction is not part of IEEE P802.20/D1, Draft Standard for Mobile Broadband Wireless Access.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence
or validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.

Participants

At the time this draft standard was completed, the 802.20 Working Group had the following membership:

Jerry Upton, Chair

Gang Wu, Eshwar Pittampalli, Vice-chairs

January 2006 802.20
Voters as Posted
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> This foreword is not part of this Standard.
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1 Overview

1.1 Scope of this document

These technical requirements form a compatibility standard for mobile broadband wireless access
systems. The requirements ensure that a compliant access terminal can obtain service through any
access network conforming to this standard, thus providing a framework for the rapid development of
cost-effective, interoperable multivendor mobile broadband wireless access systems. This
compatibility standard is targeted for use in a wide variety of licensed frequency bands.

This specification includes provisions for future service additions and expansion of system
capabilities. The architecture defined by this specification permits such expansion without the loss of
backward compatibility to older access terminals.

1.2 Modes of the specification

This specification has two modes of operation, a Wideband mode and a 625k-MC mode. The
Wideband mode is designed to operate for all FDD and TDD bandwidths and is described in
Chapters 1 through 12. The 625k-MC mode is designed with 625 KHz carrier bandwidth supporting
aggregation of multiple carriers for TDD operation and is described in Chapters 14 through 28.1 and
Appendix A.

1.3 Requirements language

Compatibility, as used in connection with this standard, is understood to mean: Any access terminal
can obtain service through any access network conforming to this standard. Conversely, all access
networks conforming to this standard can service access terminals.

“Shall” and “shall not” identify requirements to be followed strictly to conform to the standard and
from which no deviation is permitted. “Should” and “should not” indicate that one of several
possibilities is recommended as particularly suitable, without mentioning or excluding others, that a
certain course of action is preferred but not necessarily required, or that (in the negative form) a
certain possibility or course of action is discouraged but not prohibited. “May”” and “need not”
indicate a course of action permissible within the limits of the standard. “Can” and “cannot” are used
for statements of possibility and capability, whether material, physical, or causal.
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The architecture reference model is presented in Figure 1. The reference model includes the air
interface between the access terminal and the access network. The protocols used over the air

interface are defined in this document.

Air Interface
|

Access Terminal

Sector

Access Network

Figure 1 Architecture reference model

The functional units of the reference architecture in Figure 1 are:

IP
Network

Access Network (AN) The network equipment providing Layer 3 connectivity between an IP

network (typically the Internet) and the access terminals.

Access Terminal (AT) A device providing data connectivity to a user. An access terminal may be
connected to a computing device such as a laptop personal computer or it

may be a self-contained data device such as a personal digital assistant.

Sector One set of physical layer channels transmitted between the access network

and the access terminals within a given frequency assignment. A sector

consists of a reverse link ChannelBand and a forward link ChannelBand.

1.4.2 Protocol architecture

The air interface is layered, with interfaces defined for each layer (and for each protocol within each

layer). This architecture allows future modifications to a layer or to a protocol to be isolated.

Copyright © 2006 IEEE. All rights reserved.
This is an unapproved IEEE Standards Draft, subject to change.

37



1

2

21
22

23
24
25
26

1.4.2.1 Layers

IEEE P802.20/D1, January 2006

Figure 2 describes the layering architecture for the air interface. Each layer consists of one or more
protocols that perform the layer’s functionality.

Scope of Standard —l
Non-Bearer Protocols : Bearer Protocols
A Session Control : Convergence < > - > %
Sublayer I Sublayer s
! )
Security Control I . z
§ [ -l . - [
> Sublayer ™ Security Sublayer = > - > §
(@] | a
Lower MAC Control : Lower MAC P C P _ ((g
Sublayer I Sublayer - o - T
x ' a
I )
T | - @
T | Physical Layer = > - > T
v | 3
' :
Data/Control Plane J Management Plane

The protocols and layers

Session Control Sublaye

Convergence Sublayer

Figure 2 Air interface layering architecture
specified in Figure 2 are:

r
The Session Control Sublayer provides address management, protocol
negotiation, protocol configuration, and state maintenance services. The
Session Control Sublayer is a non-bearer layer and, therefore, it does not
carry payload on behalf of other layers. The Session Control Sublayer is
defined in Chapter 2.

The Convergence Sublayer provides protocols and transports used to
transport messages and data, and provides multiplexing of distinct transports.
For example, it provides the Signaling Transport for transporting air interface
protocol messages and the Data Transport for transporting user data. The
Convergence Sublayer is defined in Chapter 3.

Security Control Sublayer

Security Sublayer

The Security Control Sublayer provides key exchange for use by the Security
Sublayer. The Security Control Sublayer is defined in Chapter 4.

The Security Sublayer provides authentication and encryption services. The
Security Sublayer is defined in Chapter 5.

Lower MAC Control Sublayer

The Lower Medium Access Control (MAC) Control Sublayer provides air-
link connection establishment and maintenance services. The Lower MAC
Control Sublayer is defined in Chapter 6.
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Lower MAC Sublayer The Lower MAC Sublayer defines the procedures used to receive and to
transmit over the Physical Layer. The Lower MAC Sublayer is defined in
Chapter 7.

Physical Layer The Physical Layer provides the channel structure, frequency, power output,
modulation, and encoding specifications for the Forward and Reverse
Channels. The Physical Layer is defined in Chapter 8.

Each layer may contain one or more protocols or transports. Protocols use signaling messages, in-
band messages, blocks, or headers to convey information to their peer protocols at the other side of
the air-link. When protocols send messages, they use the Signaling Network Protocol (SNP) to
transmit these messages. Transports send signaling messages using the Signaling Network Protocol.
Blocks are information conveyed to a peer protocol using an encapsulation that is specific to a
Physical Layer Channel. For example, the Lower MAC Control Sublayer Overhead Messages
Protocol uses the SystemlInfo block to carry information to its peer protocol at the access terminal on
the forward primary broadcast channel 0 (pBCHO).

1.4.3 Physical layer channels

The hierarchies between the Lower MAC Sublayer Protocols and the Physical Layer Channels for the
forward and reverse links are shown in Figure 3 and Figure 4. The following is a brief description of
each Physical Layer Channel. A more complete description is provided in Chapter 9. When the
context is clear, the complete qualified name is usually omitted (e.g., Quick Paging Channel as
opposed to Forward Quick Paging Channel or Data Channel as opposed to Reverse Data Channel).

Lower MAC
Sublayer CC MAC FTC MAC SS MAC
Protocols
Physical Layer ’ ‘
Channels pBCHO pBCH1 DCH SSCH
OSICH ACQCH CPICH AuxPICH DPICH
Forward Link PHY Channels (F-..)

Figure 3 Forward channel structure
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Lower MAC

Sublayer RCC MAC RTC MAC AC MAC
Protocols

Physical ’ v \ \ ‘

Layer
Channels CQICH REQCH ACKCH DCH ACH
BFCH SFCH | | PICH
Reverse Link PHY Channels (R-...)

Figure 4 Reverse channel structure
1.4.3.1 Forward physical channels

Forward Acquisition Channel (F-ACQCH)
Carries an acquisition pilot for an access terminal to use to acquire the
system.

Forward Auxiliary Pilot Channel (F-AuxPICH)
Carries auxiliary pilots for channel estimation from multiple transmit
antennas. The Forward Primary Broadcast Channel 1 (F-pBCH1) indicates
whether the F-AuxPICH is present.

Forward Common Pilot Channel (F-CPICH)
Carries the common pilot.

Forward Data Channel (F-DCH)
Carries information for a specific access terminal. A Forward Data Channel
assignment is assigned to an access terminal by a Forward Shared Signaling
Channel (F-SSCH) assignment. Also carries broadcast information including
pages and sector specific messages.

Forward Dedicated Pilot Channel (F-DPICH)
Carries the dedicated pilot. This channel is present in BlockHopping mode,
which is indicated over the Forward Primary Broadcast Channel 0 (F-
pBCHO).

Forward Other Sector Interference Pilot Channel (F-OSICH)
Carries information about the interference from other sectors to be received
by all access terminals.

Forward Primary Broadcast Channel 0 (F-pBCHO)
Carries information about the system to be received by all access terminals.
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Forward Primary Broadcast Channel 1 (F-pBCH1)
Carries information about the sector to be received by all access terminals.
Also carries quick pages.

Forward Shared Signaling Channel (F-SSCH)
Carries forward and reverse link data channel assignments, access grants,
power control commands, and acknowledgement information for Reverse
Data Channel (R-DCH) receptions.

1.4.3.2 Reverse physical channels

Reverse Access Channel (R-ACH)
Used by access terminals to initiate communication with the access network.
The Reverse Access Channel is also used by access terminals to obtain
timing corrections.

Reverse Acknowledgement Channel (R-ACKCH)
Carries acknowledgement information of a Forward Data Channel (F-DCH)
reception.

Reverse Beam Feedback Channel (R-BFCH)
Carries information about the beam index and the quality of the forward link
channel.

Reverse Channel Quality Indicator Channel (R-CQICH)
Carries information about the quality of the forward link channel of a sector
as received by an access terminal. The Reverse Channel Quality Indicator
Channel also carries information about the desired forward link serving
sector.

Reverse Data Channel (R-DCH)
Carries information from an access terminal. The Reverse Data Channel is
assigned to an access terminal by a Forward Shared Signaling Channel (F-
SSCH) assignment.

Reverse Pilot Channel (R-PICH)
Carries the pilot.

Reverse Request Channel (R-REQCH)
Carries information about the buffer level at different quality of service
classes for an access terminal. The Reverse Request Channel also carries
information about the desired reverse link serving sector.

Reverse Subband Feedback Channel (R-SFCH)
Carries information about the quality of a subband of the forward link
channel.
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1.4.4 Protocols
1.4.4.1 Interfaces

This standard defines a set of interfaces for communications between protocols in the same entity and
between a protocol executing in one entity and the same protocol executing in a peer entity.

In the following the generic term “entity” is used to refer to the access terminal and the access
network.

Protocols in this specification have five types of interfaces:

Headers, messages, and blocks
Used for communications between a protocol executing in one entity and the
same protocol executing in a peer entity.

Commands Used by a protocol to obtain a service from another protocol within the same
entity. For example, AccessChannelMAC.Deactivate causes the Access
Channel MAC Protocol to abort any access attempt currently in progress.

Indications Used by a protocol to convey information regarding the occurrence of an
event to another protocol within the same entity. Any protocol can register to
receive these indications. For example, the access terminal Control Channel
MAC Protocol returns a “Supervision Failed” indication when it is unable to
receive the sector parameters message for a certain amount of time. This
notification is then used by the Lower MAC Control Sublayer Air Link
Management Protocol to close the connection.

Static Public Data Used to share information in a controlled way between protocols/transports.
Static public data is shared between protocols/transports in the same layer, as
well as between protocols/transports in different layers. Static public data is
independent of the InUse SessionConfigurationToken and is supported by all
subtypes of a protocol. For example the UATI is static public data for a
protocol in the Session Control Sublayer. New protocol subtypes may define
additional static public data. The additional static public data shall be
initialized by the new protocol subtype when it is created.

Dynamic Public Data  Used to share information in a controlled way between protocols/transports.
Dynamic public data is shared between protocols/ transports in the same
layer, as well as between protocols/transports in different layers. Dynamic
public data is a function of the InUse SessionConfigurationToken and is
defined separately for each subtype of a protocol. For example the protocol
subtype is always dynamic public data for a protocol.

Commands and indications are written in the form of Protocol. Command and Protocol.Indication.
For example, AccessChannelMAC.Activate is a command activating the Access Channel MAC, and
IdleState. ConnectionOpened is an indication provided by the Lower MAC Control Sublayer Idle
State Protocol indicating that the connection is now open. When the context is clear, the Protocol part
is dropped (e.g., within the Idle State Protocol, Activate refers to IdleState. Activate).
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Commands are always written in the imperative form, since they direct an action. Indications are
always written in the past tense since they notify of events that have happened (e.g., OpenConnection
for a command and ConnectionOpened for an indication).

Headers, messages, and blocks are binding on all implementations. Commands, indications, and
public data are used as devices to help ensure a clear and precise specification. Access terminals and
access networks can be compliant with this specification while choosing a different implementation
that exhibits identical behavior.

1.4.4.2 States

When protocols exhibit different behavior as a function of the environment (e.g., if a connection is
opened or not, if a session is opened or not, etc.), this behavior is captured in a set of states and events
leading to a transition between states.

Unless otherwise specifically mentioned, the state of the access network refers to the state of a
protocol engine in the access network as it applies to a particular access terminal. Since the access
network communicates with multiple access terminals, multiple independent instantiations of a
protocol will exist in the access network, each with its own independent state machine.

Unless otherwise specifically shown, the state transitions due to failure are not shown in the figures
for the state transition diagrams.

Typical events leading to a transition from one state to another are the receipt of a message, a
command an indication, or the expiration of a timer.

When a protocol is not functional at a particular time (e.g., the Access Channel MAC protocol at the
access terminal when the access terminal has an open connection), the protocol is placed in a state
called the Inactive state. This state is common for most protocols.

Other common state names are Open, indicating that the session or connection (as applicable to the
protocol) is open, and Close, indicating that the session or connection is closed.

If a protocol has a single state other than the Inactive state, that state is usually called the Active state.
If a protocol has more than one state other than the Inactive state, all of these states are considered
active, and are given individual names (e.g., the Address Management Protocol at the access network
has three states: Inactive, Setup, and Open).

1.4.4.3 SessionConfigurationToken

The SessionConfigurationToken is a 16 bit value that defines a complete set of protocol and transport
instances that can be used to communicate between the access terminal and the access network.

A SessionConfigurationToken is InUse if the set of protocol and transport instances specified by the
SessionConfigurationToken are currently being used to communicate between the access terminal and
the access network. Otherwise, a SessionConfigurationToken is Suspended. Only one
SessionConfigurationToken shall be InUse at a time.
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The Session Configuration Protocol executes its save and commit procedures to swap the InUse
SessionConfigurationToken with a Suspended SessionConfigurationToken as shown in Figure 5.

Initial state for Initial state for all other
SessionConfigurationToken SessionConfigurationToken'’s
0x0000

Save

Suspended

Figure 5 SessionConfigurationToken state diagram
1.4.4.4 InUse and Suspended protocol/transport instances

A protocol or transport instance is InUse if it is currently being used to communicate between the
access terminal and the access network. Otherwise, a protocol or transport instance is Suspended.
Only one protocol instance of a protocol type shall be InUse at a time. Each transport maps to a
Transport defined in the Packet Consolidation Protocol. Only one transport instance corresponding to
a Transport shall be InUse at a time. A protocol or transport instance shall correspond to exactly one
SessionConfigurationToken.

The Session Configuration Protocol executes its save and commit procedures to swap the InUse
protocol and transport instances associated with the current InUse SessionConfigurationToken with
the Suspended protocol and transport instances associated with a Suspended
SessionConfigurationToken.

Once the access terminal and access network agree upon using a new SessionConfigurationToken, the
InUse protocol or transport instances associated with the current InUse SessionConfigurationToken
are saved and the Suspended protocol or transport instances associated with the new
SessionConfigurationToken are swapped in.

1.4.4.4.1 Protocol initialization and swap

The initialization procedures for a protocol/transport instance are invoked upon creation of the
protocol/transport instance. A protocol/transport instance shall be created before it can become an
InUse or Suspended protocol/transport instance.

The swap procedures for a Suspended protocol/transport instance are invoked when the Session
Configuration Protocol performs its commit procedure to change the InUse
SessionConfigurationToken.
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If the swap procedure for a Suspended protocol/transport instance sets the state of the InUse protocol
instance to a particular initial state, the procedures associated with entering the initial state are
executed upon entering the initial state.

1.4.4.5 Procedures and messages

Each protocol/transport specifies procedures, blocks, and messages corresponding to the InUse
protocol/transport instances.

1.4.4.6 Common commands

Most protocols support the following two commands:

m  Activate, which commands the protocol to transition from the Inactive state to some other
state.

m  Deactivate, which commands the protocol to transition to the Inactive state. Some
protocols do not transition immediately to the Inactive state, due to requirements on
orderly cleanup procedures.

Other common commands are Open and Close, which command protocols to perform session
open/close or connection open/close related functions.

1.4.4.7 Attribute negotiation

The Generic Attribute Update Protocol provides a means to update protocol and transport attributes.
The protocol uses an AttributeUpdateRequest message, an AttributeUpdateAccept message, and an
AttributeUpdateReject message to negotiate a mutually acceptable configuration. Only the protocol
and transport attributes of the InUse protocol and transport instances may be configured using the
Generic Attribute Update Protocol.

The Default Session Configuration Protocol defines a ConfigurationRequest message, a
ConfigurationAccept message, and a ConfigurationReject message to update protocol and transport
attributes for Suspended protocol and transport instances.

Protocols are associated with a Type that denotes the type of the protocol (e.g., Access Channel MAC
Protocol) and with a Subtype that denotes a specific instance of a protocol (e.g., the Default Access
Channel MAC Protocol).

Copyright © 2006 IEEE. All rights reserved. 45
This is an unapproved IEEE Standards Draft, subject to change.



1.4.4.8 Protocol overview

IEEE P802.20/D1, January 2006

Figure 6 presents the protocol and transport types defined for each of the layers shown in Figure 2.
The following is a brief description of each protocol and transport. A more complete description is
provided in the introduction section of each layer.
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Bearer Protocols
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Session Session
Inter RAT : .
Management Configuration
Protocol
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Address Capabilities
Management Discovery
Protocol Protocol
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Packet Consolidation Protocol ‘

Convergence Sublayer

Encryption Protocol

Key Authentication Protocol
Exchange
Protocol ‘ Security Protocol
Security Control Sublayer Security Sublayer
Air Link Forward Reverse
Management gr?anr:?eil Traffic Traffic
Protocol MAC Channel Channel
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Initialization Idle State Connected
State Protocol Protocol State Protocol
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Shared Control Access
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MAC Channel MAC
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Protocol Protocol rotoco Protocol rotoco
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Figure 6 Protocol and transport types

Physical Layer Protocol

Physical Layer
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Session Control Sublayer:

m]

Session Management Protocol: Provides means to control the activation and the
deactivation of the Address Management Protocol, Capabilities Discovery Protocol
and the Session Configuration Protocol. It also provides a session keep-alive
mechanism.

Address Management Protocol: Provides unicast access terminal identifier (UATI)
management.

Capabilities Discovery Protocol: Provides means for the access network to discover
the capabilities of the access terminal.

Session Configuration Protocol: Provides means for negotiation of the
SessionConfigurationToken used in the session.

Inter RAT Protocol: Provides the means to send messages for other radio access
technologies.

Convergence Sublayer:

m]

Signaling Transport: Provides message transmission services, including
fragmentation mechanisms, along with reliable and best-effort delivery mechanisms
for signaling messages.

Data Transport: Provides two route instances for packets for a higher layer packet
flow, as well as retransmission and duplicate detection for the packet flow of each
route instance. It also provides procedures to enable and disable the Data Transport
data flow.

Packet Consolidation Protocol: Adds the Packet Consolidation Protocol header to
transport packets prior to transmission; and, after reception, removes the Packet
Consolidation Protocol header and forwards the transport packets to the correct
transport. Provides transmit prioritization and packet encapsulation for the
Convergence Sublayer.

Security Control Sublayer:

o Key Exchange Protocol: Provides the procedures followed by the access network and

the access terminal to exchange security keys for authentication and encryption.

Security Sublayer:

o Authentication Protocol: Provides the procedures followed by the access network and

the access terminal for authenticating traffic.

Encryption Protocol: Provides the procedures followed by the access network and the
access terminal for encrypting traffic.

Security Protocol; Provides procedures for generating a cryptosync based on the
information fetched from the Lower MAC Sublayer that can be used by the
Authentication Protocol and the Encryption Protocol.
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Lower MAC Control Sublayer:

m]

Air Link Management Protocol: Provides the overall state machine management that
an access terminal and an access network follow for the Lower MAC Control
Sublayer.

Initialization State Protocol: Provides the procedures that an access terminal follows
to acquire a network and that an access network follows to support network
acquisition.

Idle State Protocol: Provides the procedures that an access terminal and an access
network follow when a connection is not open.

Connected State Protocol: Provides the procedures that an access terminal and an
access network follow when a connection is open.

Active Set Management Protocol: Provides the means to maintain the active set
between the access terminal and the access network.

Overhead Messages Protocol: Provides broadcast messages and blocks containing
information that is mostly used by Lower MAC Control Sublayer protocols.

Lower MAC Sublayer:

m]

Control Channel MAC Protocol: Provides the procedures followed by the access
network to transmit, and by the access terminal to receive, the Control Channels.

Access Channel MAC Protocol: Provides the procedures followed by the access
terminal to transmit, and by the access network to receive, the Access Channel.

Shared Signaling MAC Protocol: Provides the procedures followed by the access
network to transmit, and by the access terminal to receive, the physical layer channels
controlled by this protocol.

Forward Traffic Channel MAC Protocol: Provides the procedures followed by the
access network to transmit, and by the access terminal to receive, the Forward Traffic
Channel.

Reverse Control Channel MAC Protocol: Provides the procedures for the access
terminal to transmit, and the access network to receive, the Reverse Control
Channels.

Reverse Traffic Channel MAC Protocol: Provides the procedures followed by the
access terminal to transmit, and by the access network to receive, the Reverse Traffic
Channel.

Physical Layer:

m]

Physical Layer Protocol: Provides channel structure, frequency, power output, and
modulation specifications for the forward and reverse links.
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1.4.5 Default transports

This document defines two default transports that all compliant access terminals and access networks
support:

m  Default Signaling Transport: Provides the means to carry messages between a
protocol/transport in one entity and the same protocol/transport in a peer entity. The
Default Signaling Transport consists of a messaging protocol (Signaling Network
Protocol) and a link layer protocol that provides message fragmentation, retransmission,
and duplicate detection (Signaling Link Protocol).

m  Default Data Transport: Consists of a link layer protocol that provides fragmentation,
retransmission, and duplicate detection (Radio Link Protocol); a Route Selection Protocol
that provides two route instances for a higher layer packet flow; and a Flow Control
Protocol that provides flow control of data traffic.

The transports used are negotiated as part of session negotiation.

The air interface can support up to 8 parallel transports. The first transport (Transport0) always
carries Signaling. Other transport can be used to carry, for example, the Default Data Transport to
support different Quality of Service (QoS) requirements for data or other transports.

1.4.6 Sessions and connections

A session refers to a shared state between the access terminal and the access network. This shared
state stores the protocols and protocol configurations that were negotiated and are used for
communications between the access terminal and the access network.

Other than to open a session, an access terminal cannot communicate with an access network without
having an open session.

A connection is a particular state of the air-link in which the access terminal is assigned a MACID. It
also may be assigned a Forward Traffic Channel and/or a Reverse Traffic Channel.

During a single session, the access terminal and the access network can open and close a connection
multiple times.

1.4.7 Security

The air interface supports a Security Sublayer, which can be used for authentication and encryption of
access terminal traffic transported by the Control Channel, the Access Channel, the Forward Traffic
Channel, and the Reverse Traffic Channel.

1.4.8 Physical Layer modes

The Physical Layer consists of two different duplexing modes, two different forward link hopping
modes, two different synchronization modes and two different multi-carrier modes. The possible
duplexing modes are Time Division Duplexing (TDD) and Frequency Division Duplexing (FDD).
The different forward link hopping modes are SymbolRateHopping and BlockHopping. The possible
synchronization modes are SemiSynchronous and Asynchronous. The possible multi-carrier modes
are MultiCarrierOn and MultiCarrierOff.
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1.4.8.1 MIMO support

The air interface supports two modes of operation for the Lower MAC Sublayer and Physical Layer
»  Single-input-single-output (SISO) mode, and
= Multiple-input-multiple-output (MIMO) mode.

The MIMO mode is divided into two sub-modes: multiple codeword (MCW) and single codeword
(SCW).

1.4.8.1.1 Access terminal requirements

All terminals shall support SISO mode. A MIMO-capable terminal shall support either the MIMO
SCW or MCW sub-mode. The MIMO mode requires at least two antennas at the access network and
at least two antennas at the access terminal.

1.4.9 Management Information Base

The standard includes the definition of a Management Information Base (MIB) module for managing
the MAC and PHY. The objects in this MIB are defined using the mechanisms specified in the
Structure of Management Information (SMI). The MIB module specified is compliant to SMIv2
which is described in RFC 2578 [18], RFC 2579 [19] and RFC 2580 [20]. The MIB is defined in
Chapter 13.

1.4.10 Definitions

ChannelBand The set of channels transmitted between the access network and the access
terminals within a given frequency assignment. A ChannelBand consists of a
Forward Link and a Reverse Link.

Cell A group of one or more sectors that transmit from a common geographical
location.

Dedicated Resource ~ An access network resource required to provide data service to the access
terminal that is granted to the access terminal only when an access terminal
has an open connection. Power control and rate control are not considered
dedicated resources.

Effective Isotropically Radiated Power (EIRP)
The product of the power supplied to the antenna and the antenna gain in a
direction relative to an isotropic antenna.

Effective Radiated Power (ERP)
The product of the power supplied to the antenna and its gain relative to a
half-wave dipole in a given direction.

Empty Procedure A procedure that performs no operations.
Forward Link PHY Frame
The forward link PHY frame consists of Nggame, r OFDM symbols,
see 8.1.11.
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Global Positioning System (GPS)

NULL

OFDM Symbol

PHY Frame Index

Reservation.

A US government satellite system that provides location and time
information to users. See Navstar GPS Space Segment/Navigation User
Interfaces ICD-GPS-200 for specifications.

A value which is not in the specified range of the field.

An OFDM symbol is comprised of individually modulated subcarriers which
carry complex-valued data.

An integer value f'such that f'= (n X s) + m, where n is the number of PHY
frames in a superframe, s is the superframe index, and m is the offset of the
frame in the current superframe, where 0 < m < n. The current frame index is
specific to a sector and link.

Air interface resources set up by the access network to carry a higher layer
flow. A Reservation is identified by its ReservationLabel. ReservationLabels
are bound to Link Flows that carry higher layer flows. A Reservation can be
either in the Open or Close state.

Reverse Link PHY Frame

The reverse link PHY frame consists of Nrrame, xk OFDM symbols,
see 8.1.11.

Subnet Mask (of length #)

Superframe

Superframe Index

System Time

A 128-bit value whose binary representation consists of # consecutive ‘1°s
followed by 128-n consecutive ‘0’s.

One of the fundamental units of transmission on the forward and reverse
links. On the Forward Link, a superframe consists of Nprgamsre OFDM
symbols followed by Nrpp, rL pHyYFrames FOrward Link PHY Frames in FDD
mode and Ntpp, rL pHyFrames FOrward Link PHY Frames in TDD mode. On the
Reverse Link, a superframe consists of Nrpp, ri pHY Frames RL PHY Frames in
FDD mode and NTDD, RL PHY Frames RL PHY Frames in TDD mode. NPREAMBLE

is defined in Chapter &; NEDD, FL PHY Frames> INTDD, FL PHY Frames> INFDD, RL PHY Frames
and N1pp, rL pHY Frames are defined in Chapter 7.

An integer value s such that: s =| 7/ x|, where ¢ represents System Time in
seconds and x represents the time for a superframe in seconds as defined in
Chapter 9. Whenever the document refers to the System Time in
superframes, it is referring to the value s.

The time reference used by the system measured in seconds. System time is
defined in 1.4.14.

Universal Coordinated Time (UTC)

VCQI

An internationally agreed-upon time scale maintained by the Bureau
International de I’Heure (BIH) used as the time reference by nearly all
commonly available time and frequency distribution systems.

Long term averaged CQI value per interlace and subband.
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1.4.11 Abbreviations and acronyms

ACK Acknowledgment
ALMP Air Link Management Protocol
AMP Address Management Protocol
AN Access network
ASMP Active Set Management Protocol
AT Access terminal
ATA Access terminal assignment
ATI Access terminal identifier
BATI Broadcast access terminal identifier
BCD Binary-coded decimal
BE Best effort
BPSK Binary phase shift keying
CC Control channel
CDMA Code division multiple access
CQIl Channel quality indicator
CRC Cyclic redundancy check
CSP Connected State Protocol
EIRP Effective isotropically radiated power
F-ACQCH Forward Acquisition Channel
F-AuxPICH Forward Auxiliary Pilot Channel
F-CPICH Forward Common Pilot Channel
F-DCH Forward Data Channel
F-DPICH Forward Dedicated Pilot Channel
F-pBCH Forward Primary Broadcast Channel
F-OSICH Forward Other Sector Interference Channel
F-SSCH Forward Shared Signaling Channel
FCP Flow control protocol
FCS Frame check sequence
FDD Frequency Division Duplex
FER Frame error ratio
FFT Fast Fourier Transform
FIFO First in first out
FL Forward link
FLAB Forward link assignment block
FTC Forward traffic channel
FWD Forward
GPS Global positioning system
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H-ARQ
HW
IFFT
IFT

1P

LAN
LSB
MAC
MATI
MCC
MCW
MIB
MIC
MIMO
MNC
MSB
N_fft
N/A
NAK
OFDM
OMP
OSICH
PBRI
PCP
PDU
PER

PF
PHY
PMK
PN
QAM
QoS
QPSK
R-ACH
R-ACKCH
R-BFCH
R-CQICH
R-DCH
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Hybrid automatic retransmission request
Hardware

Inverse Fast Fourier Transform
Inverse Fourier Transform

Internet protocol

Local area network

Least significant bit

Medium access control

Multicast access terminal identifier
Mobile Country Code

Multiple codeword

Management Information Base
Message Integrity Check

Multiple input multiple output
Mobile Network Code

Most significant bit

FFT size

Not applicable

Negative acknowledgement
Orthogonal frequency division multiplexing
Overhead Messages Protocol

Other sector interference channel
Pruned Bit-Reversal Interleaver
Packet Consolidation Protocol
Protocol data unit

Packet error rate

Packet format

Physical layer

Pairwise Master Key

Pseudo noise (code sequence)
Quadrature amplitude modulation
Quality of service

Quadrature phase shift keying
Reverse Access Channel

Reverse Acknowledgement Channel
Reverse Beam Feedback Channel
Reverse Channel Quality Indicator Channel

Reverse Data Channel
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R-PICH
R-REQCH
R-SFCH

REV
RF
RLAB
RLP
ROHC
RSP
RTC

SCP
SCW
SDMA
SID
SISO
SLP
SMP
SNP
SS
SYNC
T2P
TCP
TDD
TL

X
UATI
UTC
WLAN
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Reverse Pilot Channel

Reverse Request Channel

Reverse Subband Feedback Channel
Reliable delivery

Reverse

Radio frequency

Reverse link assignment block
Radio link protocol

Robust header compression

Route selection protocol

Reverse traffic channel

Receive or receiver

Session Configuration Protocol
Single codeword

Space Division Multiple Access
System Identifier

Single input single output
Signaling link protocol

Session Management Protocol
Signaling network protocol

Shared signaling

Synchronization

Traffic to pilot transmit power ratio
Transmission control protocol
Time Division Duplex

Time limited

Transmit or transmitter

Unicast access terminal identifier
Universal Temps Coordine (See Universal Coordinated Time)
Wireless LAN
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The i element of array A. The first element of the array is A[0].
A structure with elements ‘el’, ‘e2’, ..., ‘en’.

Two structures E=<ej, €5, ..., e.>and F=<f|, f,, ..
equal to ‘n’ and e; is equal to f; for i=1, ...n.

Given E=<ey, ey, ..., e,>and F = <f}, f,, ..., f,>, the assignment “E = F”
denotes the following set of assignments: e; = f;, for i=1, ...n.

., I are equal if ‘m’ is

S.e The member of the structure ‘S’ that is identified by ‘e’.

M[izj] Bits i through j™ inclusive (i > j) of the binary representation of variable M.
M]0:0] denotes the least significant bit of M.

| Concatenation operator. (A | B) denotes variable A concatenated with
variable B.

x Indicates multiplication.

|xJ Indicates the largest integer less than or equal to x: [ 1.11=1,[1.0]=1.

[x] Indicates the smallest integer greater than or equal to x: [1.1]=2,[2.0]=2.

x| Indicates the absolute value of x: |-17]=17, [17]=17.

S Indicates exclusive OR (modulo-2 addition).

min (x, y) Indicates the minimum of x and y.

max (X, y) Indicates the maximum of x and y.

x mod y Indicates the remainder after dividing x by y: x mod y = x — (y x |_x/yJ).

Unless otherwise specified, the format of field values is unsigned binary.

Unless indicated otherwise, this standard presents numbers in decimal form. Binary numbers are

distinguished in the text by the use of single quotation marks. Hexadecimal numbers are distinguished
by the prefix ‘0x’.

Unless specified otherwise, each field of a packet shall be transmitted in sequence such that the most
significant bit (MSB) is transmitted first and the least significant bit (LSB) is transmitted last. The
MSB is the left-most bit in the figures in this document. If there are multiple rows in a table, the top-
most row is transmitted first. If a table is used to show the sub-fields of a particular field or variable,
the top-most row consists of the MSBs of the field. Within a row in a table, the left-most bit is
transmitted first. Notations of the form “repetition factor of N” or “repeated N times” mean that a
total of N versions of the item are used.
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1.4.13 Malfunction detection

The access terminal shall have a malfunction timer that is separate from and independent of all other
functions and that runs continuously whenever power is applied to the transmitter of the access
terminal. The timer shall be reset and restarted periodically if the access terminal is functioning
properly. If the timer expires, the access terminal shall cease transmission. The maximum time
allowed for expiration of the timer is two seconds.

1.4.14 System time

System Time counts the number of seconds that have elapsed since the start of System Time on a per
sector basis.

In a synchronous access network, all sector air interface transmissions are referenced to a common
system-wide timing reference that uses the Global Positioning System (GPS) time, which is traceable
to and synchronous with Universal Coordinated Time (UTC). GPS and UTC differ by an integer
number of seconds, specifically the number of leap second corrections added to UTC since January 6,
1980. The start of System Time is January 6, 1980 00:00:00 UTC, which coincides with the start of
GPS time.

In a synchronous access network, System Time keeps track of leap second corrections to UTC but
does not use these corrections for physical adjustments to the System Time clocks.

In an asynchronous access network, System Time need not be traceable and synchronous to a
common timing reference.

1.4.15 Revision number

Access terminals and access networks complying with the requirements of this specification shall set
their revision number to 0x01.
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2 Session Control Sublayer

2.1 Introduction

2.1.1 General overview

The Session Control Sublayer contains protocols used to negotiate a session between the access
terminal and the access network. The Session Control Sublayer consists of non-bearer protocols and
does not modify transmitted or received packets.

A session is a shared state maintained between the access terminal and the access network, including
information such as:

A Unicast address assigned to the access terminal (UATTI).

The set of protocols and applications used by the access terminal and the access network
to communicate over the air-link.

Configuration settings for these protocols and applications (e.g., authentication keys,
parameters for Lower MAC Sublayer Protocols, etc.).

During a single session, the access terminal and the access network can open and close a connection
multiple times. Therefore, sessions will be closed rarely and only on occasions, such as when the
access terminal leaves the coverage area or during prolonged periods in which the access terminal is

unavailable.

The Session Control Sublayer contains the following protocols:

Session Management Protocol: Provides the means to control the activation of the other
Session Control Sublayer protocols. In addition, this protocol ensures that the session is
still valid and manages closing of the session.

Address Management Protocol: Specifies procedures for the initial UATI assignment and
maintains the access terminal addresses.

Session Configuration Protocol: Provides the means to negotiate the
SessionConfigurationToken’s used during the session.

Capabilities Discovery Protocol: Provides the means for the access network to discover
the capabilities of the access terminal.

Inter RAT Protocol: Provides the means to send messages for other radio access
technologies.
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L

Address Capabilities Inter Session
Management Discovery RAT Configuration
Protocol Protocol Protocol Protocol

Figure 7 Session Control Sublayer protocols

2.2 Default Session Management Protocol
2.2.1 Overview

The Default Session Management protocol provides the means to control the activation of the
Address Management Protocol, the Capabilities Discovery Protocol, Inter RAT Protocol and the
Session Configuration Protocol when a session is established. This protocol also periodically ensures
that the session is still valid and manages closing the session.

This protocol uses the Signaling Transport to transmit and receive messages.

The actual behavior and message exchange in each state of this protocol are mainly governed by
protocols that are activated by the Default Session Management Protocol. These protocols return
indications, which trigger the state transitions of this protocol.

This protocol can be in one of four states:

= Inactive State: This state applies only to the access terminal. In this state, there are no
communications between the access terminal and the access network.

= AMP Setup State: In this state, the access terminal and access network perform
exchanges governed by the Address Management Protocol, and the access network
assigns a UATI to the access terminal.

= Open State: In this state, a session is open.

s Close State: This state applies only to the access network. In this state, the access
network waits for the close procedure to complete.

Copyright © 2006 IEEE. All rights reserved. 58
This is an unapproved IEEE Standards Draft, subject to change.



IEEE P802.20/D1, January 2006

Figure 8 provides an overview of the access terminal states and state transitions.

Failure transitions are not shown
Initial State

Tx SessionClose.

Rx AddressManagement. Opened

Inactive
State

Rx Activate

Tx SessionClose

3 Figure 8 Session Management Protocol state diagram (access terminal)

+  Figure 9 provides an overview of the access network states and state transitions.

Failure transitions are not shown

Initial State

., Rx AddressManagement.Opened
Tx SessionClose Y ?

Rx SessionClose
or timer expired Rx SessionClose

Close
State
s Tx SessionClose
6 Figure 9 Session Management Protocol state diagram (access network)

7 2.2.2 Primitives
s 2.2.2.1 Commands

o This protocol defines the following commands:
10 m  Activate

1 m  Deactivate
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2.2.2.2 Return indications

This protocol returns the following indications:
m  SessionOpened

n  SessionClosed
2.2.3 Public data

2.2.3.1 Static public data

m  SessionSeed

2.2.3.2 Dynamic public data
= Subtype for this protocol

2.2.4 Protocol initialization and swap procedures
2.2.4.1 Protocol initialization

Upon creation, the instance of this protocol in the access terminal and access network shall perform
the following:

= The value of the attributes for this protocol instance shall be set to the default values
specified for each attribute.

m  The protocol at the access network shall enter the AMP Setup State.

m  The protocol at the access terminal shall enter the Inactive State.
2.2.4.2 Protocol swap
Upon swap, the protocol in the access terminal and the access network shall enter the Open State
2.2.5 Procedures
2.2.5.1 Processing the Activate command

If the access terminal receives the Activate command in the Inactive State, it shall transition to the
AMP Setup State.

If the access terminal receives the Activate command in any state other than the Inactive State, the
command shall be ignored.

The access network shall ignore the command.

The list of events that causes an Activate command to be sent to this protocol is outside the scope of
this specification.
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2.2.5.2 Processing the Deactivate command

If the access terminal receives a Deactivate command in the Inactive State, the command shall be
ignored.

If the access terminal receives a Deactivate command in any state other than the Inactive State, the
access terminal shall perform the following:

m  Send a SessionClose message to the access network.

m  Perform the procedures for closing the session in 2.2.5.7.

m  Transition to the Inactive State.

If the access network receives a Deactivate command in the Close State, the command shall be
ignored.

If the access network receives a Deactivate command in any state other than the Close State, the
access network shall send a SessionClose message and transition to the Close State.

The list of events that causes a Deactivate command to be sent to this protocol is outside the scope of
this specification.

2.2.5.3 Processing the SessionOpen message

If the access network receives the SessionOpen message in any state other than AMP Setup state, it
shall ignore the message.

If the access network receives the SessionOpen message in the AMP Setup state, it shall issue an
AddressManagement. Activate command.

2.2.5.4 Processing the SessionClose message

If the access terminal receives a SessionClose message in the Inactive State, it shall ignore the
message.

If the access terminal receives a SessionClose message in any state other than the Inactive State, the
access terminal shall perform the following:

m  Send a SessionClose message to the access network.

m  Perform the procedures for closing the session in 2.2.5.7.

m  Transition to the Inactive State.

If the access network receives a SessionClose message in the Close State, the access network shall
process it as specified in 2.2.5.11.

If the access network receives a SessionClose message in any state other than the Close State, the
access network shall perform the following:
m  Perform the procedures for closing the session in 2.2.5.7.

m  Transition to the AMP Setup State.
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2.2.5.5 Processing failed indications

The access terminal shall ignore an AddressManagement.Failed or a SessionConfiguration. Failed
indication, if the access terminal receives the indication in the Inactive State.

If the access terminal receives an AddressManagement.Failed or a SessionConfiguration.Failed
indication while in any state other than the Inactive State, then the access terminal shall perform the
following:

= Send a SessionClose message to the access network.

m  Perform the procedures for closing the session in 2.2.5.7.

m  Transition to the Inactive State.
If the access network receives an AddressManagement.Failed or a SessionConfiguration.Failed
indication, the access network shall perform the following:

m  Send a SessionClose message to the access terminal.

= Transition to the Close State.
2.2.5.6 Processing the ForwardTrafficChannelMAC.SessionLost indication

If the access terminal receives a ForwardTrafficChannelMAC.SessionLost indication in the Inactive
State, it shall ignore the indication.

If the access terminal receives a ForwardTrafficChannelMAC.SessionLost in any state other than the
Inactive State, the access terminal shall perform the following:
m  Perform the procedures for closing the session in 2.2.5.7.

m  Transition to the Inactive State.
2.2.5.7 Procedures for closing the session

The access terminal or access network shall perform the following to close the session:
m Issue an dirLinkManagement.CloseConnection command.
m  Issue an AddressManagement.Deactivate command.
m Issue a CapabilitiesDiscovery.Deactivate command.
m  Issue a InterRAT.Deactivate command.
m Issue a SessionConfiguration. Deactivate command.

m  Return a SessionClosed indication.
2.2.5.8 Inactive state

This state only applies to the access terminal. In this state there are no communications between the
access terminal and the access network. The access terminal does not maintain any session-related
state and the access network may be unaware of the access terminal’s existence within its coverage
area when the access terminal’s Session Management Protocol is in this state.
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Upon entering this state the access terminal shall perform the following:
= Set public data SessionSeed to the 32-bit pseudorandom number generated using output
of the pseudorandom number generator specified in 10.6.

2.2.5.9 AMP setup state

In this state the Session Management Protocol in the access terminal sends a request to the access
network asking for the session to be opened and waits for the Address Management Protocol to
respond.

2.2.5.9.1 Access terminal requirements

Upon entering the AMP Setup State, the access terminal shall perform the following:

= Send SessionOpen message to the access network

»  Send an AddressManagement.Activate command to the Address Management Protocol
If the access terminal receives an AddressManagement.Opened indication, it shall perform the
following:

m  Issue a CapabilitiesDiscovery.Activate command.

m  Issue a InterRAT.Activate command.

m Issue a SessionConfiguration. Activate command.

m  Return a SessionOpened indication.

m  Transition to the Open State.
2.2.5.9.2 Access network requirements
Upon entering the AMP Setup State, the access network is waiting for a SessionOpen message.

When the access network receives a SessionOpen message, it shall issue an
AddressManagement.Activate command to the Address Management Protocol.

If the access network receives an AddressManagement.Opened indication, it shall perform the
following:

m Issue a CapabilitiesDiscovery.Activate command.

m  Issue a InterRAT.Activate command.

m Issue a SessionConfiguration.Activate command.

m  Return a SessionOpened indication.

m Transition to the Open State.
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2.2.5.10 Open state

In the Open State, the access terminal has an assigned UATI and the access terminal and the access
network have a session.

The access terminal and the access network shall support the keep-alive mechanism defined in
2.2.5.10.1.

2.2.5.10.1 Keep-alive functions @

The access terminal and the access network shall monitor the traffic on the transports, directed to or
from the access terminal. If either the access terminal or the access network detects a period of
inactivity of at least SessionCloseTimer/Ngmpkeepaiive Mminutes, it may send a KeepAliveRequest
message. The recipient of the message shall respond by sending the KeepAliveResponse message.
When a KeepAliveResponse message is received, the access terminal shall not send another
KeepAliveRequest message for at least SessionCloseTimer/Ngyipkeepalive Minutes.

If the access terminal does not detect any traffic from the access network directed to it for a period of
at least SessionCloseTimer minutes, it shall perform the following:

m  Perform the procedures for closing the session in 2.2.5.7.

m  Transition to the Inactive State.
If the access network does not detect any traffic from the access terminal directed to it for a period of
at least SessionCloseTimer minutes, it should perform the following:

m  Perform the procedures for closing the session in 2.2.5.7.

m  Transition to the AMP Setup State.
If the value of SessionCloseTimer is set to zero, the access terminal and the access network shall not

send or expect keep-alive messages, and shall disable the transitions occurring as a consequence of
not receiving these messages.

2.2.5.11 Close state

The Close State is associated only with the protocol in the access network. In this state, the protocol
in the access network waits for a SessionClose message from the access terminal or an expiration of a
timer.

The access network shall set the Close State timer upon entering this state. The value of this timer
shall be set to TSMPMinClose-

When the access network receives a SessionClose message or when the Close State timer expires, the
protocol shall:
m  Perform the procedures for closing the session in 2.2.5.7.

m  Transition to the AMP Setup State.
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While in this state, if the access network receives any packet from the access terminal which is
addressed by the UATI assigned during this session and contains anything but a SessionClose
message, it shall stay in the Close State and perform the following:

= Discard the packet.

m  Respond with a SessionClose message.
2.2.6 Message formats

The protocol uses the AttributeUpdateRequest, AttributeUpdateAccept, and AttributeUpdateReject
messages of the Generic Attribute Update Protocol in 10.9 to update configurable attributes.

2.2.6.1 SessionOpen

The access terminal sends the SessionOpen message to initiate a session with the access network.

Field Length (bits)
MessagelD 8
SessionSeed 32
MessagelD The access terminal shall set this field to 0x00.
SessionSeed This field shall be set to the value of the public data SessionSeed associated

with the access terminal’s session.

| Channels | RTC | [SLP [ Reliable |

‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

2.2.6.@sionCIose

The sender sends the SessionClose message to terminate the session.

Field Length (bits)
MessagelD 8

CloseReason 8
MorelnfolLen 8
Morelnfo 8 x MoreInfoLen

MessagelD The sender shall set this field to 0x01.

CloseReason The sender shall set this field to the close reason as shown in Table 1.
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Table 1 Encoding of CloseReason field

Field Value Meaning MoreinfolLen Moreinfo

0x00 Normal Close 0 N/A

0x01 Close Reply 0 N/A

0x02 Protocol Error 0 N/A

0x03 Protocol Negotiation Error variable Zero or more Type followed
by Subtype followed by
offending attribute records
(see 10.3 for attribute record
definition).

0x04 Session Configuration Failure 2 SessionConfigurationToken

0x05 Session Lost 0 N/A

0x06 Session Unreachable 0 N/A

0x07 All session resources busy 0 N/A

All other values are reserved

MorelnfoLen Length in octets of the Morelnfo field.
Morelnfo Additional information pertaining to the closure. The format of this field is
determined by the particular close reason.
| Channels | FIC RTC | [sSLPp | Best Effort |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘
@6.3 KeepAliveRequest
The sender sends the KeepAliveRequest to verify that the peer is still alive.
Field Length (bits)
MessagelD 8
MessagelD The sender shall set this field to 0x02.
| Channels | FIC RTC | [sSLPp | Best Effort |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

2.2.6.4 KeepAliveResponse

The sender sends the KeepAliveResponse message as an answer to the KeepAliveRequest message.

Field Length (bits)

MessagelD 8
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MessagelD The sender shall set this field to 0x03.
| Channels | FTIC RTC | [sSLPp | Best Effort |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

2.2.7 Interface to other protocols
2.2.7.1 Commands sent

This protocol issues the following commands:
m  AddressManagement.Activate
m  CapabilitiesDiscovery.Activate
m  [nterRAT.Activate
m  SessionConfiguration.Activate
m  AddressManagement. Deactivate
m  CapabilitiesDiscovery.Deactivate
m  [nterRAT.Deactivate
m  SessionConfiguration.Deactivate

m  AirLinkManagement.CloseConnection
2.2.7.2 Indications

This protocol registers to receive the following indications:
m  AddressManagement.Failed
n  SessionConfiguration.Failed
m  AddressManagement.Opened
m  ForwardTrafficChannelMAC.SessionLost
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1 2.2.8 Configuration attributes

> The negotiable attributes for this protocol are listed in Table 2. The access terminal shall use as
3 defaults the values in Table 2 that are listed in bold italics.

4+ Unless specified otherwise, the access terminal and the access network shall use the Generic Attribute
s Update Protocol in 10.9 to update configurable attributes belonging to the Default Session
¢  Management Protocol.

7 Table 2 Configurable attributes
Att?g ute Attribute Values Meaning
Oxff @omCloseTimer 0x0CA8 Default is 54 hours.
0x0000 0x0000 means disable keep-alive
to messages; all other values are in
0xFFFF minutes.
8
9 2.2.9 Protocol numeric constants
Constant Meaning Value
Nsmprype Type field for this protocol Table 9
NsmpDefault Subtype field for this protocol 0x0000
NsmpkeepAlive Maximum number of keep-alive transactions within 3
SessionCloseTimer.
T SMPMinClose Minimum recommended timer setting for Close State 300 seconds

2 2.2.10 Session state information
15 The Session State Information record (see 10.10) consists of parameter records.

14 The parameter records for this protocol consist of the configuration attributes of this protocol and the
15 following parameters.

s 2.2.10.1 SessionSeed parameter

17 Table 3 Format of the parameter record for the SessionSeed parameter
Field Length (bits)
ParameterType 8
Length 8
SessionSeed 32

ParameterType

This field shall be set to 0x01 for this parameter record.
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Length This field shall be set to the length of this parameter record in units of octets,
excluding the Length field.

SessionSeed This field shall be set to the value of the SessionSeed associated with the
access terminal’s session.

2.3@ault Address Management Protocol
2.3.1 Overview

The Default Address Management Protocol provides the following functions:
m Initial UATI assignment

= Maintaining the access terminal UATI as the access terminal moves between subnets.
This protocol uses the Signaling Transport to transmit and receive messages.

This protocol operates in one of three states:

m Inactive State: In this state there are no communications between the access terminal and
the access network.

= Setup State: In this state the access terminal and the access network perform a
UATIAssignment/UATIComplete exchange to assign the access terminal a UATIL.

= Open State: In this state the access terminal has been assigned a UATI. The access
terminal and access network may also perform a UATIUpdateRequest/UATIAssignment
/UATIComplete or a UATIAssignment/UATIComplete exchange respectively, so that
the access terminal obtains a new UATI.

The protocol states and the messages and events causing the transition between the states are shown
in Figure 10 and Figure 11.

Failure transitions are not shown

Initial State

Tx UATIComplete

Inactive State

Rx Deactivate

Rx Deactivate

23

Figure 10 Address Management Protocol state diagram (access terminal)
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Failure transitions are not shown

Initial State

Rx UATIComplete

Inactive State

Rx Deactivate

Rx Deactivate

20

21

22

Figure 11 Address Management Protocol state diagram (access network)
2.3.2 Primitives

2.3.2.1 Commands

This protocol defines the following commands:
= Activate
m  Deactivate
n  UpdateUATI
m  RetrieveHWID

2.3.2.2 Return indications

This protocol returns the following indications:
m  Opened
m  UATIReleased
m  UATIAssigned
m  Failed
n  SubnetChanged

2.3.3 Public data

2.3.3.1 Static public data
m  ReceiveATIList
m  TransmitUATI

2.3.3.2 Dynamic public data
= Subtype for this protocol
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2.3.4 Connection endpoints

The following Connection Endpoints are defined (to be used by the SLP protocol):

m  The addresses specified by entries in the ReceiveATIList list whose ATIType is equal to
‘10’ (i.e., UATI) all define the same connection endpoint.

m  Each unique <ATI, SectorID> defines a separate connection endpoint. The ATI is an
entry in the ReceiveATIList with ATIType equal to ‘00’ (i.e., BATI), and the SectorID is
defined in the SectorParameters message in the Lower MAC Control Sublayer.

2.3.5 Protocol initialization and swap procedures
2.3.5.1 (=hocol initialization

Upon creation, the protocol in the access terminal and access network shall perform the following:

m  The value of the attributes for this protocol instance shall be set to the default values
specified for each attribute.

= The protocol at the access terminal and the access network shall enter the Inactive State.
2.3.5.2 Protocol swap
Upon swap, the protocol in the access terminal and the access network shall enter the Open State.
2.3.6 Procedures
2.3.6.1 Processing the Activate command

If the protocol receives the Activate command in the Inactive State, the protocol shall transition to the
Setup State.

If the protocol receives the Activate command in any state other than the Inactive State, the command
shall be ignored.

2.3.6.2 Processing the Deactivate command
@e protocol receives the Deactivate command in the Inactive State, the command shall be ignored.

If the protocol receives the Deactivate command in any state other than the Inactive State, the
protocol shall transition to the Inactive State and return a UATIReleased indication.

2.3.6.3 Processing the UpdateUATI command

If the protocol receives the UpdateUATI command in any state other than the Open State, the
command shall be ignored.

If the access terminal receives an UpdateUATI command in the Open State, it shall send a
UATIUpdateRequest message.

If the access network receives an UpdateUATI command in the Open State, it may send a
UATIAssignment message.
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A comprehensive list of events causing the UpdateUATI command is beyond the scope of this
specification.

2.3.6.4 Processing the RetrieveHWID command

The access terminal shall ignore the Retrieve HWID command in all states. The access network shall
ignore the Retrieve HWID command when it is received in any state other than the Open State.

If the access network receives a RetrieveHWID command in the Open State, it may send a
HardwareIDRequest message.

2.3.6.5 UATIAssignment message validation

When the access network first sends a UATIAssignment message, it shall set the MessageSequence
field of the message to zero. Subsequently, the access network shall increment this field modulo 256
each time it sends a UATIAssignment message.

access terminal shall initialize a receive pointer for the UATIAssignment message validation,
V(R), to 255. When the access terminal receives a UATIAssignment message, it shall validate the
message, using the procedure defined in 10.7 (S is equal to 8). The access terminal shall discard the
message if it is invalid.

2.3.6.6 Processing HardwarelDRequest message

Upon reception of a HardwareIDRequest message, the access terminal shall respond with a
HardwareIDResponse message. The access terminal shall set the HardwarelD record of the
HardwareIDResponse message to the unique ID that has been assigned to the terminal by the
manufacturer.

2.3.6.7 Inactive state

In this state, there are no communications between the access terminal and the access network. The
access terminal does not have an assigned UATI, and the access network does not maintain a UATI
for the access terminal and may be unaware of the access terminal’s existence within its coverage
area.

2.3.6.7.1 Access terminal requirements

Upon entering the Inactive State, the access terminal shall perform the following:
m  Clear the ReceiveATIList

= Add the following entry to the Receive ATIList:
<ATIType = ‘00’, ATI = NULL>.

= Setthe Transmi@’ I to NULL.

= Set the UATI to NULL.

s Set the UATISubnetMask to NULL.
= Disable the Address timers.

If the access terminal receives an Activate command, it shall transition to the Setup State.
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2.3.6.7.2 Access network requirements

Upon entering the Inactive State, the access network shall perform the following:
m  Set the value of the access terminal’s UATI to NULL.
= Set the value of the access terminal’s UATISubnetMask to NULL.

The access network shall transition to the Setup State if it receives an Activate command.
2.3.6.8 Setup state

In this state, the access network assigns a UATI to the access terminal.

2.3.6.8.1 Access terminal requirements

Upon entering the Setup State, the access terminal expects a UATIAssignment message.

If the access terminal does not receive a UATIAssignment message within T apmpaTresponse S€CONAS
after entering the Setup state, it shall return a Failed indication and transition to the Inactive State.

If the access terminal receives a UATIAssignment message, the access terminal shall validate the
message sequence number as defined in 10.7. If the message is valid, it shall perform the following:

m  Set its UATI and UATISubnetMask to the UATI and UATISubnetMask fields specified
in the message.

= Add the following entry to the ReceiveATIList:
<ATIType = ‘10°, ATI = UATI[31:0])>.

m  Set the TransmitUATI to UATIL.

m  Return an Opened indication.

s Return a UATIAssigned indication.
m  Send a UATIComplete message.

m  Transition to the Open State.
2.3.6.8.2 Access network requirements

In this state the access network shall perform the following:

m  Assign a Unicast Access Terminal Identifier (UATI) to the access terminal for the
session.

m  Send a UATIAssignment message.
When the access network receives the corresponding UATIComplete message with the

MessageSequence field that is equal to the MessageSequence field of the UATIAssignment message
sent, it shall perform the following:

m  Return an Opened indication.
m  Return a UATIAssigned indication.

m Transition to the Open State.
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If the access network does not receive the corresponding UATIComplete message in response to the
UATIAssignment message, it may re-transmit the UATIAssignment message. If the access network
does not receive the UATIComplete message after an implementation-specific number of re-
transmissions of the UATIAssignment message, it shall return a Failed indication and transition to
the Inactive State.

2.3.6.9 Open state
In this state the access terminal has been assigned a UATI.
2.3.6.9.1 Access terminal requirements

If the access terminal receives a ActiveSetManagement.ldleHO indication or a
ConnectedState. ConnectionClosed, and then receives an OverheadMessages. Updated indication, and
if either of the following two conditions is true, it shall send a UATIUpdateRequest message:

m  The UATISubnetMask is not equal to the SubnetMask of the sector in the active set, or

m  The result of bitwise logical AND of the UATI and its subnet mask specified by
UATISubnetMask is different from the result of bitwise logical AND of SectorID and its
subnet mask specified by SubnetMask (where SectorID and SubnetMask correspond to
the sector in the active set).

If the access terminal receives an UpdateUATI command, it shall process the command as specified
in 2.3.6.3.

Upon sending a UATIUpdateRequest message, the access terminal shall start a UATIResponse timer
with a timeout value of TapmpaTresponse S€CONds. The access terminal shall disable this timer if either of
the following conditions is true:

m  The UATISubnetMask is equal to the SubnetMask of the sector in the active set, and the
result of bitwise logical AND of the UATI and its subnet mask specified by
UATISubnetMask is the same as the result of bitwise logical AND of SectorID and its
subnet mask specified by SubnetMask (where SectorID and SubnetMask correspond to
the sector in the active set), or

m  The access terminal receives a valid UATIAssignment message.

If the UATIResponse timer expires, the access terminal shall return a Failed indication and transition
to the Inactive State.

If the access terminal receives a UATIAssignment message, the access terminal shall validate the
message sequence number as defined in 10.7. If the message is valid, it shall perform the following:

m  Setits UATI and UATISubnetMask to the UATI and UATISubnetMask fields in the
message.

= Add the following entry to the ReceiveATIList:
<ATIType = ‘10’, ATl = UATI[31:0]>.

m  Set the TransmitUATI to UATL
m  Return a UATIAssigned indication.
m  Send a UATIComplete message.
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= Reset and start an Address timer with a timeout value of Tapmpaddress fOr the added entry
to the Receive ATIList.

The access terminal shall perform the following when an Address timer corresponding to an entry in
the ReceiveATIList expires:

m  Disable the Address timer for that entry.

= Delete all of the entries in the ReceiveATIList that are older than the entry whose
Address timer has expired. An entry X in the list is considered older than another entry Y,
if the entry X has been added to the list prior to the entry Y.

2.3.6.9.2 Access network requirements

The access network may send a UATIAssignment message at any time in this state. The following are
some of the possible triggers for sending a UATIAssignment message:

m  Receiving an ActiveSetManagement. ActiveSetUpdated indication.
m  Receiving an UpdateUATI command.
m  Receiving a valid UATIUpdateRequest message.

The access network may return a SubnetChanged indication and send a UATIAssignment message
after reception of a ActiveSetManagement.ActiveSetUpdated indication. The triggers for returning a
SubnetChanged indication after reception of a ActiveSetManagement.ActiveSetUpdated indication are
outside the scope of this specification.

When the access network sends a UATIAssignment message, it shall perform the following:

m  Assign a Unicast Access Terminal Identifier (UATI) to the access terminal for the session
and include it in a UATIAssignment message.

When the access network receives a UATIComplete message with the MessageSequence field that is
equal to the MessageSequence field of the last UATIAssignment message that it has sent, it shall
return a UATIAssigned indication.

If the access network does not receive the UATIComplete message in response to the corresponding
UATIAssignment message within a certain time interval that is specified by the access network?, it
should re-transmit the UATIAssignment message. If the access network does not receive the
UATIComplete message after an implementation-specific number of re-transmissions of the
UATIAssignment message, it shall return a Failed indication and transition to the Inactive State.

¥ The value of this timeout is determined by the access network, and the specification of the timeout value is
outside the scope of this document.
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2.3.7 Message formats
2.3.7.1 UATIUpdateRequest

The access terminal sends the UATIUpdateRequest message to request that a UATI is reassigned to it
by the access network.

Field Length (bits)
MessagelD 8
MessageSequence 8
TransmitUATI 128
MessagelD The access terminal shall set this field to 0x00.
MessageSequence The access terminal shall increment this field modulo 256 for each new

UATIUpdateRequest message sent. If this is the first UATIUpdateRequest
message sent by the access terminal, the access terminal shall set this field to

Z€ro.
TransmitUATI The current value of the TransmitUATI.
| Channels | RTC | |stp | Best Effort |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

2.3.7.2 UATIAssignment

The access network sends the UATIAssignment message to assign or re-assign a UATI to the access
terminal.

Field Length (bits)
MessagelD 8
MessageSequence 8
UATISubnetMask 8
SessionSeed 32
UATI 128
MessagelD The access network shall set this field to 0x01.
MessageSequence The access network shall increment this field modulo 256 for each new

UATIAssignment message sent to this access terminal. If this is the first
UATIAssignment message sent to this access terminal, the access network
shall set this field to zero.

UATISubnetMask The access network shall set this field to the number of consecutive 1's in the
subnet mask of the subnet to which the assigned UATI belongs.
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SessionSeed This field shall be set to the value of the public data
SessionManagement.SessionSeed associated with the access terminal’s
session.

UATI The access network shall set this field to the UATI that it is assigning to the

access terminal.

| Channels | FTC | |sLp | Reliable |

| Addressing ‘ Unicast | | Security ‘ Required |

2.3.7.3 UATIComplete

The access terminal sends this message to notify the access network that it has received the
UATIAssignment message.

Field Length (bits)
MessagelD 8
MessageSequence 8
MessagelD The access terminal shall set this field to 0x02.
MessageSequence The access terminal shall set this field to the MessageSequence field of the

UATIAssignment message whose receipt this message is acknowledging.

| Channels | RTC | |sLP | Reliable |

‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

2.3.7.4 HardwarelDRequest

The access network uses this message to query the access terminal of its Hardware ID information.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The access network shall set this field to 0x03.
TransactionlD The access network shall set this field according to 10.8.
‘ Channels ‘ FTC ‘ ‘ SLP ‘ Best Effort ‘
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘
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2.3.7.5 HardwarelDResponse

The access terminal sends this message in response to the HardwareIDRequest message.

Field Length (bits)
MessagelD 8
TransactionID 8
HardwareIDType 24
HardwarelDLength 8
HardwareIDValue 8 x HardwareIDLength

MessagelD The access terminal shall set this field to 0x04.

TransactionID The access terminal shall set this field the TransactionID field of the

corresponding HardwareIDRequest message.
HardwareIDType The access terminal shall set this field according to Table 4.

Table 4 HardwarelDType encoding

HardwarelDType field value
0x300000

Meaning

48-bit extended unique identifier
(EUI-48)

64-bit extended unique identifier
(EUI-64)

0x400000

0x100000

32-bit Electronic Serial Number
(ESN)

0xOONNNN

Hardware ID “NNNN” from [3]

OxFFFFFF

Null

All other values

Invalid

HardwareIDLength If HardwareIDType is not set to OXFFFFFF, the access terminal shall set this
field to the length in octets of the HardwareIDValue field; otherwise the
access terminal shall set this field to 0x00.

HardwareIDValue The access terminal shall set this field to the unique ID (specified by
HardwareIDType) that has been assigned to the terminal by the

manufacturer.

| Channels | RTC | [SLP | Reliable |

‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘
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2.3.8 Interface to other protocols

2.3.8.1 Commands

This protocol does not issue any commands.

2.3.8.2 Indications

This protocol registers to receive the following indications:

ActiveSetManagement.IdleHO
ActiveSetManagement.ActiveSetUpdated
InitializationState. NetworkAcquired
OverheadMessages. Updated

ConnectedState. ConnectionClosed

2.3.9 Configuration attributes

No configuration attributes are defined for this protocol.

2.3.10 Protocol numeric constants

Constant Meaning Value

NADMPType Type field for this protocol Table 9

N ADMPDefault Subtype field for this protocol 0x0000

T ADMPATResponse Time to receive UATIAssignment after sending 120 seconds
UATIUpdateRequest

T ADMPAddress The duration of time that the access terminal declares an 180 seconds
address match if it receives a message that is addressed
using either the old or the new UATI

2.3.11 Session state information

The Session State Information record (see 10.10) consists of parameter records.

The parameter records for this protocol consist of the configuration attributes of this protocol and the
following parameters.
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2.3.11.1 UATI parameter

Table 5 Format of the parameter record for the UATI parameter

Field Length (bits)
ParameterType 8
Length 8
MessageSequence 8
UATISubnetLength 8
UATI 128
ParameterType This field shall be set to 0x01 for this parameter record.
Length This field shall be set to the length of this parameter record in units of octets

excluding the Length field.

MessageSequence This field shall be set to the MessageSequence field of the last
UATIAssignment message that was sent by the source access network.

UATISubnetLength  This field shall be set to the number of consecutive 1's in the subnet mask of
the subnet to which the assigned UATI belongs.

UATI This field shall be set to the UATI that it is assigned to the access terminal.

2.4 Default Session Configuration Protocol
2.4.1 Overview

The Default Session Configuration Protocol provides for the negotiation and configuration of the set
of SessionConfigurationToken’s used during a session.

This protocol uses the Signaling Transport to transmit and receive messages.

The SessionConfigurationToken is a 16-bit value that defines a complete set of protocol and transport
instances that can be used to communicate between the access terminal and the access network. A
protocol instance consists of a protocol subtype, dynamic public data and attribute values. A transport
instance consists of a transport subtype, dynamic public data and attribute values. A transport instance
is bound to a Transport in the Packet Consolidation Protocol. A listing of
SessionConfigurationToken’s, including the subtype, dynamic public data and attribute values for
each protocol and transport instance defined by the SessionConfigurationToken can be found in 11.5.

A SessionConfigurationToken is InUse if the set of protocol and transport instances specified by the
SessionConfigurationToken are currently being used to communicate between the access terminal and
the access network. Otherwise, a SessionConfigurationToken is Suspended. Only one
SessionConfigurationToken shall be InUse at a time.
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A protocol or transport instance is InUse if it is currently being used to communicate between the
access terminal and the access network. Otherwise, a protocol or transport instance is Suspended.
Only one protocol instance of a protocol type shall be InUse at a time®. Only one transport instance
corresponding to a Transport in the Packet Consolidation Protocol shall be InUse at a time. A
protocol or transport instance shall correspond to exactly one SessionConfigurationToken.

The Session Configuration Protocol executes its Save and Commit procedures to swap the InUse
protocol and transport instances associated with the current InUse SessionConfigurationToken with
the Suspended protocol and transport instances associated with a Suspended
SessionConfigurationToken. A state diagram for each SessionConfigurationToken is shown in
Figure 12.

Initial state for Initial state for all other
SessionConfigurationToken SessionConfigurationToken’s
0x0000

Save

Suspended

Figure 12 SessionConfigurationToken state diagram

The access network and the access terminal shall use the Generic Attribute Update Protocol in 10.9 to
negotiate the configurable attributes of the protocol and transport instances of the InUse
SessionConfigurationToken. The access network and the access terminal shall not use the Generic
Attribute Update Protocol in 10.9 to negotiate the configurable attributes of the protocol and transport
instances of a Suspended SessionConfigurationToken.

The access network and the access terminal shall use the ConfigurationRequest, ConfigurationAccept
and ConfigurationReject messages to negotiate the configurable attributes of the protocol and
transport instances of a Suspended SessionConfigurationToken. The access network and the access
terminal shall not use the ConfigurationRequest, ConfigurationAccept and ConfigurationReject
messages to negotiate the configurable attributes of the protocol and transport instances of the InUse
SessionConfigurationToken.

*The Session Configuration Protocol shall have two protocol instances that are temporarily InUse at the same
time when a Suspended SessionConfigurationToken is swapped with the InUse SessionConfigurationToken
while the connection is in the Closed state.
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A ConfigurationRequest message to update an attribute for a Suspended SessionConfigurationToken
is defined as legal if the attribute may be updated by an AttributeUpdateRequest message if the
Suspended SessionConfigurationToken were to become the InUse SessionConfigurationToken.
Otherwise a ConfigurationRequest message is illegal.

The access network and access terminal shall not send an illegal ConfigurationRequest message.

If the access terminal receives an illegal ConfigurationRequest message, it shall ignore the message.
If the access network receives an illegal ConfigurationRequest message, it shall either ignore the
message or respond with a ConfigurationReject message.

This protocol operates in one of two states:

= Inactive State: In this state, the protocol waits for an Activate command. There are no
communications between the access terminal and the access network.

= Active State: In this state the access network may query the access terminal as to which
SessionConfigurationToken’s are supported and may change the InUse
SessionConfigurationToken.

The protocol states and the messages and events causing the transition between the states are shown
in Figure 13.

Failure transitions are not shown

Initial State

Inactive State Active State

Rx Deactivate

Figure 13 Session Configuration Protocol state diagram
2.4.2 Primitives
2.4.2.1 Commands

This protocol defines the following commands:
= Activate

m  Deactivate
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2.4.2.2 Return indications

This protocol returns the following indications:
m  Reconfigured
m  Failed

2.4.3 Public data

2.4.3.1 Static public data
n  SessionConfigurationToken

m  ConfigurationLock

2.4.3.2 Dynamic public data
= Subtype for this protocol

2.4.4 Protocol initialization and swap procedures
2.4.4.1 Protocol initialization

Upon creation, the protocol in the access terminal and access network shall perform the following:
= The protocol at the access terminal and the access network shall enter the Inactive State.

m  The access network and the access terminal shall set the ConfigurationLock to
UnLocked.

m  The access terminal and the access network shall set the SessionConfigurationToken to
0x0000.

2.4.4.2 Protocol swap

Upon swap, the protocol in the access terminal and the access network shall perform the following:

= The protocol at the access network and the access terminal shall execute its Commit
procedure for the SessionConfigurationToken in the static public data.

m  The protocol at the access terminal and the access network shall enter the Active State.
2.4.5 Procedures
The access terminal and the access network shall maintain a parameter called ConfigurationLock.
2.4.5.1 Processing the Activate command

If the protocol receives the Activate command in the Inactive State, the protocol shall transition to the
Active State.

If the protocol receives the Activate command in the Active State, the command shall be ignored.
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2.4.5.2 Processing the Deactivate command

If the protocol receives the Deactivate command in the Inactive State, the command shall be ignored.
If the protocol receives this command in the Active State, it shall transition to the Inactive State.
2.4.5.3 Commit procedure

The access terminal and the access network shall perform the procedures specified in this section
when directed to execute its Commit procedure.

The Session Configuration Protocol shall direct all of the protocol instances specified by the
SessionConfigurationToken, except for the Session Configuration Protocol instance, to perform the
following in the order specified:

= Restore the dynamic public data and attributes of the protocol instance.
m  The Suspended protocol instance shall become the InUse instance for this protocol type.
m  The protocol instance shall perform its Swap Procedure.
The Session Configuration Protocol shall direct all of the transport instances specified by the
SessionConfigurationToken to perform the following in the order specified:
= Restore the dynamic public data and attributes of the transport instance.
m  The Suspended transport instance shall become the InUse transport instance.

m  The transport instance shall perform its Swap procedure.

2.4.5.4 Save Procedure

The access terminal and the access network shall perform the procedures specified in this section
when directed to execute its Save procedure.

The Session Configuration Protocol shall direct all of the protocol instances specified by the
SessionConfigurationToken, except for the Session Configuration Protocol instance, to perform the
following in the order specified:

= Store the dynamic public data and attributes of the protocol instance.

m  The InUse protocol instance shall become Suspended.
The Session Configuration Protocol shall direct all of the transport instances specified by the
SessionConfigurationToken to perform the following in the order specified:

= Store the dynamic public data and attributes of the transport instance.

m  The InUse transport instance shall become Suspended.
2.4.5.5 TokenAssignment message validation
When the access network first sends a TokenAssignment message, it shall set the MessageSequence

field of the message to zero. Subsequently, the access network shall increment this field modulo 256
each time it sends a TokenAssignment message.

Copyright © 2006 IEEE. All rights reserved. 84
This is an unapproved IEEE Standards Draft, subject to change.



20
21
22

23
24
25

26
27
28

29

30

31

32

33

34
35

36
37

38
39

IEEE P802.20/D1, January 2006

The access terminal shall initialize a receive pointer for the TokenAssignment message validation,
V(R), to 255. When the access terminal receives a TokenAssignment message, it shall validate the
message, using the procedure defined in 10.7 (S is equal to 8). The access terminal shall discard the
message if it is invalid.

2.4.5.6 Inactive state
Upon entering this state, the protocol shall set the SessionConfigurationToken to 0x0000.

If the protocol receives the Activate command in the Inactive State, the protocol shall transition to the
Active State

2.4.5.7 Active state
2.4.5.7.1 Access terminal requirements

While in this state, the access terminal may send a TokenUpdateRequest message to request the
access network to change the value of the SessionConfigurationToken if the value of the
ConfigurationLock parameter is UnLocked. The access terminal shall not send a
TokenUpdateRequest or ConfigurationRequest message if the value of the ConfigurationLock
parameter is Locked.

If the access terminal receives a TokenAssignment message requesting to update the value of the
SessionConfigurationToken in this state, the access terminal shall validate the message sequence
number as defined in 10.7. If the message is valid, the access terminal shall perform the following in
the order specified:

m  Ifthe SessionConfigurationToken specified by the TokenAssignment message is the same
as the InUse SessionConfigurationToken, the Session Configuration Protocol shall send a
TokenComplete message.

m  Otherwise if the SessionConfigurationToken does not specify a Suspended
SessionConfigurationToken, the access terminal shall return a Failed indication and
transition to the Inactive state.

m  Otherwise, if the SessionConfigurationToken specified by the TokenAssignment message
is different from the InUse SessionConfigurationToken the access terminal shall perform
the following:

o Send a TokenComplete message.
o Ifthe Air Link Management Protocol is in the Connected State
— Issue an AirLinkManagement.CloseConnection command.
— Wait to receive a ConnectedState. ConnectionClosed indication.
o Execute the Save procedure for the InUse SessionConfigurationToken.

o Store the dynamic public data and attributes of the InUse Session Configuration
Protocol instance.

o Set the SessionConfigurationToken static public data to the value specified in the
TokenAssignment message.

o Restore the dynamic public data and attributes of the Suspended Session
Configuration Protocol instance specified by the new SessionConfigurationToken.
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o Return a Reconfigured indication.

o The Session Configuration Protocol instance specified by the new
SessionConfigurationToken shall execute its Swap procedure and shall become the
InUse instance for this protocol type.

o This Session Configuration Protocol instance shall become Suspended.

If the access terminal receives a LockConfiguration message, then the access terminal shall respond
with a ConfigurationLockAck message and shall set ConfigurationLock to Locked. If the access
terminal receives an UnLockConfiguration message, then the access terminal shall respond with an
UnLockConfigurationAck message and shall set ConfigurationLock to UnLocked.

2.4.5.7.2 Access network requirements

While in this state, the access network may send a TokenAssignment message to change the value of
the SessionConfigurationToken if the value of the ConfigurationLock parameter is UnLocked. The
access network shall not send a TokenAssignment or ConfigurationRequest message if the value of
the ConfigurationLock parameter is Locked.

Upon receiving a TokenComplete message in response to the TokenAssignment message, the access
network shall perform the following:

m  Ifthe SessionConfigurationToken specified by the TokenAssignment message is different
from the InUse SessionConfigurationToken, the access network shall perform the
following:

o Ifthe Air Link Management Protocol is in the Connected State
— Issue an AirLinkManagement.CloseConnection command.
— Wait to receive a ConnectedState. ConnectionClosed indication.
o Execute the Save procedure for the InUse SessionConfigurationToken.

o Store the dynamic public data and attributes of the InUse Session Configuration
Protocol instance.

o Set the SessionConfigurationToken static public data to the value specified in the
TokenAssignment message.

o Restore the dynamic public data and attributes of the Suspended Session
Configuration Protocol instance specified by the new SessionConfigurationToken.

o Return a Reconfigured indication.

o The Session Configuration Protocol instance specified by the new
SessionConfigurationToken shall execute its Swap procedure and shall become the
InUse instance for this protocol type.

o This Session Configuration Protocol instance shall become Suspended.
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2.4.6 Message formats
2.4.6.1 TokensSupportedRequest

The access network sends the TokensSupportedRequest message to discover the set of
SessionConfigurationToken’s supported by the access terminal.

Field Length (bits)
MessagelD 8
MessagelD The access network shall set this field to 0x00.
| Channels | FTC | |SLP | Reliable
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required

2.4.6.2 TokensSupportedResponse

The access terminal sends the TokensSupportedResponse message in response to the
TokensSupportedRequest message.

Field Length (bits)

MessagelD 8
TokenCount 8

TokenCount occurrences of the following field:

{

| SessionConfigurationToken 16

}

MessagelD The access terminal shall set this field to 0x01.

TokenCount The access terminal shall set this field to the number of

SessionConfigurationToken fields included in this message. The access
terminal shall include TokenCount occurrences of the following field with

the message.

SessionConfigurationToken

The access terminal shall set this field to a SessionConfigurationToken

supported by the access terminal.

| Channels | RTC | |SLP [ Reliable

‘Addressing ‘ Unicast ‘ ‘Security ‘Required
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2.4.6.3 TokenUpdateRequest

The access terminal sends the TokenUpdateRequest message to request a new InUse
SessionConfigurationToken assignment from the access network.

Field Length (bits)

MessagelD 8
MessageSequence 8

TokenCount 8

TokenCount occurrences of the following field:

{

| SessionConfigurationToken 16

}

MessagelD The access terminal shall set this field to 0x02.

MessageSequence The access terminal shall increment this field modulo 256 for each new
TokenUpdateRequest message sent. If this is the first TokenUpdateRequest
message sent by the access terminal, the access terminal shall set this field to
Zero.

TokenCount The access terminal shall set this field to the number of
SessionConfigurationToken fields included in this message, where the
SessionConfigurationToken values are in descending order of preference.
The access terminal shall include TokenCount occurrences of the following
field with the message.

SessionConfigurationToken
The access terminal shall set this field to a SessionConfigurationToken
supported by the access terminal.

‘Channels ‘ RTC ‘ ‘SLP ‘ Best Effort ‘

‘Addressing ‘ Unicast ‘ ‘Security ‘Required ‘

2.4.6.4 TokenAssignment

The access network sends the TokenAssignment message to change the InUse
SessionConfigurationToken.

Field Length (bits)
MessagelD 8
MessageSequence 8
SessionConfigurationToken 16
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The access network shall set this field to 0x03.

The access network shall increment this field modulo 256 for each new
TokenAssignment message sent to this access terminal. If this is the first
TokenAssignment message sent to this access terminal, the access network
shall set this field to zero.

SessionConfigurationToken

The access network shall set this field to the SessionConfigurationToken that
it is assigning to the access terminal.

| Channels FTC | [sLP | Reliable |
‘ Addressing Unicast ‘ ‘ Security ‘ Required ‘
2.4.6.5 TokenComplete

The access terminal sends the TokenComplete message to notify the access network that it has
received the TokenAssignment message.

Field Length (bits)
MessagelD 8
MessageSequence 8
MessagelD The access terminal shall set this field to 0x04.
MessageSequence The access terminal shall set this field to the MessageSequence field of the
TokenAssignment message whose receipt this message is acknowledging.
| Channels | RTC | [SLP [ Reliable |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

2.4.6.6 LockConfiguration

The access network sends the LockConfiguration message to set the ConfigurationLock parameter in
the access terminal to Locked.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The access network shall set this field to 0x05.
TransactionlD The access network shall set this field according to 10.8.
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‘ Channels

FTC | |sLp | Best Effort |

‘ Addressing

Unicast ‘ ‘ Security ‘ Required ‘

2.4.6.7 LockConfigurationAck

The access terminal sends the LockConfigurationAck message to acknowledge the receipt of a
LockConfiguration message.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The access terminal shall set this field to 0x06.
TransactionlD The access terminal shall set this field to the TransactionID field of the
LockConfiguration message that is being acknowledged.
| Channels RTC | [sLP | BestEffort |
‘ Addressing Unicast ‘ ‘ Security ‘ Required ‘

2.4.6.8 UnLockConfiguration

The access network sends the UnLockConfiguration message to set the ConfigurationLock parameter
in the access terminal to UnLocked.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The access network shall set this field to 0x07.
TransactionlD The access network shall set this field according to 10.8.
| Channels FTC | |sLP | BestEffort |
‘ Addressing Unicast ‘ ‘ Security ‘ Required ‘
Copyright © 2006 IEEE. All rights reserved. 90

This is an unapproved IEEE Standards Draft, subject to change.



IEEE P802.20/D1, January 2006

2.4.6.9 UnLockConfigurationAck

The access terminal sends the UnLockConfigurationAck message to acknowledge the receipt of an
UnLockConfiguration message.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The access terminal shall set this field to 0x08.
TransactionlD The access terminal shall set this field to the TransactionID field of the
UnLockConfiguration message that is being acknowledged.
| Channels RTC | [sLP | BestEffort |
‘ Addressing Unicast ‘ ‘ Security ‘ Required ‘

2.4.6.10 ConfigurationRequest

The sender sends an ConfigurationRequest message to offer a set of attribute-values for a given
attribute of a protocol or transport instance for a Suspended SessionConfigurationToken.

Field Length (bits)
MessagelD 8
TransactionID 8
SessionConfigurationToken 16
ProtocolType 8
One or more instances of the following field:
{
| AttributeRecord Attribute dependent
b
MessagelD The sender shall set this field to 0x09.
TransactionlD The sender shall set this field according to 10.8.
ProtocolType The sender shall set this field to the Type value in Table 9 for the protocol or
transport associated with the attributes being negotiated.
AttributeRecord The format of this record is specified in 10.3.
| Channels FTC |SLP | Reliable
‘ Addressing Unicast ‘ Security ‘ Required
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2.4.6.11 ConfigurationAccept

The sender sends a ConfigurationAccept message in response to a ConfigurationRequest message to
accept the offered attribute values.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The sender shall set this field to 0x0a.
TransactionID The sender shall set this field to the TransactionID field of the

ConfigurationRequest message that is being accepted.

| Channels | FTC RTC | [SLP | Reliable |

‘ Addressing | Unicast ‘ ‘ Security ‘ Required ‘

2.4.6.12 ConfigurationReject

The access network sends a ConfigurationReject message in response to a ConfigurationRequest
message to reject the offered attribute values.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The sender shall set this field to 0xOb.
TransactionID The sender shall set this field to the TransactionID field of the

ConfigurationRequest message that is being rejected.

| Channels | FTC | |SLP | Reliable |

‘ Addressing | Unicast ‘ ‘ Security ‘ Required ‘

2.4.7 Interface to other protocols
2.4.7.1 Commands

This protocol issues the following command:

m  AirLinkManagement.CloseConnection
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2.4.7.2 Indications

This protocol registers to receive the following indication:

m  ConnectedState. ConnectionClosed

2.4.8 Configuration attributes

No configuration attributes are defined for this protocol.

2.4.9 Protocol numeric constants

IEEE P802.20/D1, January 2006

Constant Meaning Value
Nscprype Type field for this protocol Table 9
NscpDefault Subtype field for this protocol 0x0000

2.4.10 Session State information

The Session State Information record (see 10.10) consists of parameter records.

The parameter records for this protocol consist of the configuration attributes of this protocol and the
following parameters.

2.4.10.1 ConfigurationLock parameter

Table 6 Format of the parameter record for the ConfigurationLock parameter

ParameterType

Length

ConfigurationLock

Field Length (bits)
ParameterType 8
Length 8
ConfigurationLock 8

This field shall be set to 0x01 for this parameter record.

This field shall be set to the length of this parameter record in units of octets
excluding the Length field.

This field shall be set to 0x00 if the value of the ConfigurationLock is

UnLocked and it shall be set to 0x01 if the value of the ConfigurationLock is

set to Locked.
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2.4.10.2 SessionConfigurationToken parameter

Table 7 Format of the parameter record for the SessionConfigurationToken

parameter
Field Length (bits)

ParameterType 8

Length 8

SessionConfigurationToken 16

MessageSequence 8
ParameterType This field shall be set to 0x02 for this parameter record.
Length This field shall be set to the length of this parameter record in units of octets

excluding the Length field.

SessionConfigurationToken
This field shall be set to the value of the InUse SessionConfigurationToken
assigned to the access terminal.

MessageSequence This field shall be set to the MessageSequence field of the last
TokenAssignment message that was sent by the access network.

2.5 Default Capabilities Discovery Protocol
2.5.1 Overview

The Default Capabilities Discovery Protocol allows the access network to discover the capabilities of
the access terminal.

This protocol uses the Signaling Transport to transmit and receive messages.

This protocol operates in one of two states:

m Inactive State: In this state, the protocol waits for an Activate command. There are no
communications between the access terminal and the access network.

=  Active State: In this state the access terminal and the access network perform a
CapabilitiesRequest/CapabilitesResponse exchange.
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1 The protocol states and the messages and events causing the transition between the states are shown

> in Figure 14.

Failure transitions are not shown

Initial State

Active State

Inactive State

Rx Deactivate

4 Figure 14 Session Capabilities Discovery Protocol state diagram
s 2.5.2 Primitives
s 2.5.2.1 Commands

7 This protocol defines the following commands:
8 m  Activate

9 m  Deactivate

o 2.5.2.2 Return indications

11 This protocol does not return any indications.

2 2.5.3 Public data

15 2.5.3.1 Static public data

14 This protocol does not define any static public data.

s 2.5.3.2 Dynamic public data
16 = Subtype for this protocol
17 = All the attributes listed in 2.5.8.
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2.5.4 Protocol initialization and swap procedures
2.5.4.1 Protocol initialization

Upon creation, the protocol in the access terminal and access network shall perform the following:

m  The value of the attributes for this protocol instance shall be set to the default values
specified for each attribute.

m  The protocol at the access terminal and the access network shall enter the Inactive State
2.5.4.2 Protocol swap
Upon swap, the protocol in the access terminal and the access network shall enter the Active State.
2.5.5 Procedures
2.5.5.1 Processing the Activate command

If the protocol receives the Activate command in the Inactive State, the protocol shall transition to the
Active State.

If the protocol receives the Activate command in the Active State, the command shall be ignored.
2.5.5.2 Processing the Deactivate command
If the protocol receives the Deactivate command in the Inactive State, the command shall be ignored.

If the protocol receives the Deactivate command in the Active State, the protocol shall transition to
the Inactive State

2.5.5.3 Inactive state
In this state, there are no communications between the access terminal and the access network.

In this state the protocol waits for the Activate command. See 2.5.5.1 for processing of the Activate
command.

2.5.5.4 Active state

In this state the access terminal and the access network perform a
CapabilitiesRequest/CapabilitiesResponse exchange.
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2.5.6 Message formats
2.5.6.1 CapabilitiesRequest

The access network sends the CapabilitiesRequest message to discover the capabilities of the access
terminal.

Field Length (bits)

MessagelD 8

TransactionID 8

AttributeCount 8

AttributeCount occurrences of the following field:

{

| AttributelD 16

H
MessagelD The access network shall set this field to 0x00.
TransactionlD The access network shall set this field according to 10.8.
AttributeCount The access network shall set this field to the number of AttributelD fields

included in this message. The sender shall set this field to 0x00 to request the
value of all attributes defined in 2.5.8. The access network shall include
AttributeCount occurrences of the following field with the message.

Attribute]D The access network shall set this field to the AttributeID for which this
request is generated.

‘ Channels ‘ FTC ‘ ‘ SLP ‘ Reliable ‘
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘
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2.5.6.2 CapabilitiesResponse

The access terminal sends the CapabilitiesResponse message in response to the CapabilitiesRequest

message.
Field Length (bits)
MessagelD 8
TransactionID 8
AttributeCount 8
AttributeCount occurrences of the following field:
{
| AttributeRecord Attribute dependent
H
MessagelD The access terminal shall set this field to 0x01.
TransactionID The access terminal shall set this value to the TransactionlID field of the
corresponding CapabilitiesResponse message.
AttributeCount The access terminal shall set this field to the number of AttributeRecord
fields included in this message. The access terminal shall include
AttributeCount occurrences of the following field with the message.
AttributeRecord An attribute record containing a single attribute value. The format of the
AttributeRecord is given in 10.3. The access terminal shall not include more
than one attribute record with the same attribute identifier.
‘ Channels RTC ‘ ‘ SLP ‘ Reliable ‘
‘ Addressing Unicast ‘ ‘ Security ‘ Required ‘

2.5.7 Interface to other protocols

2.5.7.1 Commands

This protocol does not issue any commands.

2.5.7.2 Indications

This protocol does not register to receive any indications.
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2.5.8 Configuration attributes

The access terminal and the access network shall not use the Generic Attribute Update Protocol in
10.9 to update configurable attributes belonging to the Default Capabilities Discovery Protocol.

2.5.8.1 Simple attributes

The negotiable simple attributes for this protocol are listed in Table 8. The access terminal shall use
as defaults the values in Table 8 that are listed in bold italics.

Table 8 Configurable attributes

Attrlll:l))ute Attribute Values Meaning
0x0001 1 receive antennas supported at the
access terminal
0x0000 NumRxAntennas 0x0001 to Number of rece.ive antennas supported at
0x0004 the access terminal
All other Reserved
values
0x0001 1 is the maximum Packet Format that
can be supported by the access terminal
on the forward link.
0x0000 to Number of the maximum Packet Format
0x0001 MaxPacketFormatFwd 0x000f that can be supported by the access
terminal on the forward link.
All other Reserved
values
0x0001 1 is the maximum Packet Format that
can be supported by the access terminal
on the reverse link.
0x0000 to Number of the maximum Packet Format
0x0002 MaxPacketFormatRev 0x0009 that can be supported by the access
terminal on the reverse link.
All other Reserved
values
0x0000 The access terminal does not support
MIMO mode.
0x0008 to The maximum number of sub-carriers
0x0003 MaxMIMOAssignmentFwd 0x0800 that can be assigned to thfa access
terminal on the forward link in units of
carriers, when in MIMO mode.
All other Reserved
values
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Attrlll:l))ute Attribute Values Meaning
0x0001 1 is the maximum number of carriers
supported by the Access Terminal in
multi-carrier mode.
0x0004 NumCarriers 0x0001- Maximum number. of c.arriers §upp9rted
0x0004 by the access terminal in multi-carrier
mode.
All other Reserved
values
0x0001 1 is the maximum number of interlaces
on which the access terminal can
simultaneously receive MAC packets.
0x0001 to The maximum number of interlaces on
0x0006 which the access terminal can
(FDD) simultaneously receive MAC packets.
0x0005 MaxInterlaceAssignmentFwd
0x0001 to
0x000c
(TDD)
All other Reserved
values
0x0001 The maximum number of interlaces on
which the access terminal can
simultaneously transmit MAC packets.
0x0001 to The maximum number of interlaces on
0x0006 which the access terminal can
(FDD) simultaneously transmit MAC packets.
0x0006 MaxInterlaceAssignmentRev
0x0001 to
0x000c¢
(TDD)
All other Reserved
values
0x0001 Maximum MAC packet size of 1 kbits
can be received by the access terminal
per interlace on the forward link.
0x0001 to The maximum packet size that can be
0x0007 MaxPacketSizeFwd 0x0190 received by the access terminal per
interlace on the forward link in units of
kbits.
All other Reserved
values
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Attrlll:l))ute Attribute Values Meaning
0x0001 A maximum MAC packet size of 1 kbits
that can be transmitted by the access
terminal per interlace on the reverse link.
0x0001 to The maximum packet size that can be
0x0008 MaxPacketSizeRev 0x0064 transmitted by the access terminal per
interlace on the reverse link in units of
kbits.
All other Reserved
values
0x0000 The access terminal does not support
SCW transmission.
0x0001 to The maximum number of layers that the
0x0009 SCWLayersSupported NumRx access terminal can support in MIMO
Antennas SCW transmission.
All other Reserved
values
0x0000 The access terminal does not support
MCW transmission.
0x0001 to The maximum number of layers that the
NumRx access terminal can support in MIMO
0x000a MCWLayersSupported Antennas MCW transmission
All other Reserved
values
0x0000 The access terminal does not support
STTD transmission.
0x000b STTDSupport 0x0001 The access terminal supports STTD
transmission.
All other Reserved
values
0x0000 The access terminal does not require half
duplex support from the access network.
. 0x0001 The access terminal requires half duplex
0x000c HalfDuplexSupportRequired support from the access network.
All other Reserved
values
0x0000 The access terminal supports a
maximum packet size of 4096 at the
Physical Layer.
0x000d MaxPHY SubPacketSize 0x0001 The access terminal supports a
maximum packet size of 8192 at the
Physical Layer.
All other Reserved
values
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2.5.8.2 Complex attributes

The following complex attributes and default values are defined (see 10.3 for attribute record

definition).

2.5.8.2.1 SupportPPRAT attribute

PP is the two-digit hexadecimal RAT type except for 0x00 according to 11.4, where hexadecimal

digits A through F are specified in upper case letters.

IEEE P802.20/D1, January 2006

Field Length (bits) Default
Length 8 N/A
AttributeID 16 N/A
RATSupported 8 0x00
SupportedRATParametersLength 8 0x00
SupportedRATParam
SupportedRATParameters etersLength x § N/A
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0x01PP.
RATSupported The sender shall set this field to 0x00 if the RAT PP is not supported.

Otherwise, the sender shall set this field to 0x01 if the RAT PP is supported.
All other values are reserved.

SupportedRATParametersLength

The sender shall set this field to the length of the SupportedRATParameters
record in units of octets. If the RATSupported field is set to 0x00, the sender

shall set this field to 0x00. If the RATSupported field is set to 0x01, the

sender shall set this field to 0x00 for RAT type 0x01 to 0x06.

SupportedRATParameters

If SupportedRATParametersLength is 0x00, the sender shall omit this record.

This is an unapproved IEEE Standards Draft, subject to change.
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2.5.8.2.2 SupportedChannelBands attribute

Field Length (bits) Default
Length 8 N/A
AttributelD 16 N/A
ChannelBandCount 8 0x00
ChannelBandCount occurrences of the following field:
{
LowerChannelBandRecord ChannelBandRecordType N/A
Dependent
UpperChannelBandRecord ChannelBandRecordType N/A
Dependent
§
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0x0200.

ChannelBandCount The sender shall set this field to the number of ChannelBandRecords
associated with this attribute. The sender shall include ChannelBandCount
occurrences of the following two fields with the attribute.

LowerChannelBandRecord
The sender shall set this field to the lower channel band record definition
according to 10.1 for the range of channel bands supported.

UpperChannelBandRecord
The sender shall set this field to the upper channel band record definition

according to 10.1 for the range of channel bands supported.

2.5.9 Protocol numeric constants

Constant Meaning Value
Nepprype Type field for this protocol Table 9
NcbprDefault Subtype field for this protocol 0x0000

2.5.10 Session state information
The Session State Information record (see 10.10) consists of parameter records.

The parameter records for this protocol consist of the configuration attributes of this protocol.
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2.6 Default Inter Radio Access Technology (RAT) Protocol
2.6.1 Overview

The Default Inter RAT Protocol allows the access network and access terminal to send messages for
other radio access technologies.

This protocol uses the Signaling Transport to transmit and receive messages.

This protocol operates in one of two states:

m Inactive State: In this state, the protocol waits for an Activate command. There are no
communications between the access terminal and the access network.

= Active State: In this state the access terminal or the access network may send a
InterRATBIlob message.

The protocol states and the messages and events causing the transition between the states are shown
in Figure 15.

Failure transitions are not shown

Initial State

Active State

Inactive State

Figure 15 Inter RAT Protocol state diagram
2.6.2 Primitives
2.6.2.1 Commands

This protocol defines the following commands:
= Activate

m  Deactivate
2.6.2.2 Return indications

This protocol does not return any indications.
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2.6.3 Public data
2.6.3.1 Static public data
This protocol does not define any static public data.

2.6.3.2 Dynamic public data
= Subtype for this protocol

2.6.4 Protocol initialization and swap procedures
2.6.4.1 Protocol initialization

Upon creation, the protocol in the access terminal and access network shall perform the following:

m  The protocol at the access terminal and the access network shall enter the Inactive State
2.6.4.2 Protocol swap
Upon swap, the protocol in the access terminal and the access network shall enter the Active State.
2.6.5 Procedures
2.6.5.1 Processing the Activate command

If the protocol receives the Activate command in the Inactive State, the protocol shall transition to the
Active State.

If the protocol receives the Activate command in the Active State, the command shall be ignored.
2.6.5.2 Processing the Deactivate command
If the protocol receives the Deactivate command in the Inactive State, the command shall be ignored.

If the protocol receives the Deactivate command in the Active State, the protocol shall transition to
the Inactive State

2.6.5.3 Inactive state
In this state, there are no communications between the access terminal and the access network.

In this state the protocol waits for the Activate command. See 2.6.5.1 for processing of the Activate
command.

2.6.5.4 Active state

In this state the access terminal or the access network may send an InterRATBlob message.
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2.6.6 Message formats
2.6.6.1 InterRATBIob

The access network or access terminal sends this message when it has another radio access
technology’s message to send.

Field Length (bits)

MessagelD 8

TechnologyType 8

TechnologyBlobLength 8

TechnologyBlob 8 x

TechnologyBlobLength

MessagelD The sender shall set this field to 0x00.
TechnologyType The sender shall include this field to indicate the type of technology as

specified in 11.4.
TechnologyBlobLength The sender shall set this field to the length, in octets, of the TechnologyBlob.

TechnologyBlob The sender shall set this field to the message for the other technology. The
interpretation of this field is beyond the scope of this specification.

‘Channels ‘ RTC ‘ ‘SLP ‘ Best Effort ‘

‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

2.6.6.2 InterRATIDRequest

The access network uses this message to query the access terminal of its RAT ID information.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The access network shall set this field to 0x01.
TransactionlD The access network shall set this field according to 10.8.
| Channels | FTC | [stp ] Best Effort |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘
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2.6.6.3 InterRATIDResponse

The access terminal sends this message in response to the InterRATIDRequest message.

Field Length (bits)
MessagelD 8
TransactionID 8
TechnologyTypeCount 8
TechnologyTypeCount occurrences of the following record:
{
TechnologylDType 8
TechnologyIDLength 8
TechnologylDValue 8 x TechnologyIDLength
H

MessagelD The access terminal shall set this field to 0x02.

TransactionlD The access terminal shall set this field the TransactionlD field of the
corresponding InterRATIDRequest message.

TechnologyTypeCount The access terminal shall set this field to the number of TechnologylDType
fields in this message. The access terminal shall include
TechnologyTypeCount occurrences of the following three fields with the
message.

TechnologyIDType The access terminal shall include this field to indicate the type of technology
as specified in 11.4. The access terminal shall not set this field to 0x00 or
0x01.

TechnologylDLength  The access terminal shall set this field to the length, in octets, of the
TechnologyIDValue.

TechnologylDValue = The access terminal shall set this field to the unique ID (specified by
TechnologyType) that has been assigned to the terminal by the radio access
technology as specified in 11.4.

| Channels | RTC | |[SLP | Reliable |
‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘

2.6.7 Interface to other protocols

2.6.7.1 Commands

This protocol does not issue any commands.

Copyright © 2006 IEEE. All rights reserved. 107

This is an unapproved IEEE Standards Draft, subject to change.



8

9

10

2.6.7.2 Indications

IEEE P802.20/D1, January 2006

This protocol does not register to receive any indications.

2.6.8 Configuration attributes

This protocol does not have any configurable attributes.

2.6.9 Protocol numeric constants

Constant Meaning Value
NIRATPType Type field for this protocol Table 9
NIRATPDefault Subtype field for this protocol 0x0000

2.6.10 Session state information

The Session State Information record (see 10.10) consists of parameter records.

The parameter records for this protocol consist of the configuration attributes of this protocol.
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3 Convergence Sublayer

3.1 Introduction

3.1.1 General Overview

The Convergence Sublayer contains protocols and transports used to transport messages and data
between the access terminal and the access network.

The Convergence Sublayer contains the following protocols and transports:

Signaling Transport: Provides the means to carry messages between a protocol/transport
in one entity and the same protocol/transport in the other entity. The Default Signaling
Transport consists of a messaging protocol (Signaling Network Protocol) and a link layer
protocol that provides message fragmentation, retransmission, and duplicate detection
(Signaling Link Protocol).

Data Transport: Provides the means to carry upper layer data. The Default Data Transport
consists of a link layer protocol that provides fragmentation, retransmission, and
duplicate detection (Radio Link Protocol); a Route Selection Protocol that provides two
route instances for a higher layer packet flow; and a Flow Control Protocol that provides
flow control of data traffic.

Packet Consolidation Protocol: Provides multiplexing of distinct transports, transmit
prioritization and packet encapsulation. The Default Packet Consolidation Protocol
provides 8 Transports. Each Transport defined by the Default Packet Consolidation
Protocol maps to a data-bearing transport such as the Signaling or Data Transport. The
first Transport (Transport 0) always carries Signaling, and the other Transports can be
used to carry, for example, the Default Packet Transport to support different Quality of
Service (QoS) requirements for data or other transports.

The relationship between the Convergence Sublayer protocols is illustrated in Figure 16.

Signaling Data
Transport Transport

Packet Consolidation Protocol

Figure 16 Convergence Sublayer protocols
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3.2 Default Signaling Transport

3.2.1 Introduction

3.2.1.1 General overview

The Default Signaling Transport is used to transport messages that manage air interface protocol
objects in the access network and access terminal. The Default Signaling Transport encompasses the

Signaling Network Protocol (SNP) and the Signaling Link Protocol (SLP). Protocols and transports
use SNP to exchange messages.

SNP provides a one octet header that defines the Type of the protocol or transport with which the
message is associated. The SNP uses the header to route the message to the appropriate protocol or
transport instance.

SLP provides message fragmentation, reliable and best-effort message delivery and duplicate
detection for messages that are delivered reliably.

The relationship between SNP and SLP is illustrated in Figure 17.

Signaling Network Protocol (SNP)

Signaling Link Protocol (SLP)

Figure 17 Default signaling transport protocols
3.2.1.2 Public data
3.2.1.2.1 Static public data
This transport does not define any static public data.

3.2.1.2.2 Dynamic public data
= Subtype for this transport
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Figure 18 and Figure 19 illustrate the relationship between a message, SNP packets, SLP packets, and

Packet Consolidation Protocol payloads. Figure 18 shows a case where SLP does not fragment the
SNP packet. Figure 19 shows a case where the SNP packet is fragmented into more than one SLP

payload.

SNP
Packet

SLP
Packets

message

SNP
payload

SNP SNP
Packet header
SLP SLP
Packet header

SLP
payload

Packet Consolidation Protocol

Figure 18 Message encapsulation (non-fragmented)

message
SNP SNP
header payload
SLP SLP SLP SLP
header payload header payload

Packet Consolidation Protocol
payload

Packet Consolidation Protocol
payload

Figure 19 Message encapsulation (fragmented)
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3.2.2 Transport initialization and swap procedures
3.2.2.1 Transport initialization

Upon creation, the instance of the Signaling Transport in the access terminal and access network shall
set the value of the attributes for this transport to the default values specified for each attribute.

3.2.2.2 Transport swap

This transport defines an empty swap procedure.
3.2.3 General signaling requirements
3.2.3.1 General requirements

The following requirements are common to all protocols and transports that carry messages using
SNP and that provide for message extensibility. The access terminal and the access network shall
abide by the following rules when generating and processing any signaling message carried by SNP:

m  Messages shall be an integer number of octets in length.

m  The fields of the message shall be generated in the order specified by the message format
definition. Within each field, the most significant bit of the field shall be generated and
processed first.

m  Message identifiers shall be unambiguous for each protocol Type and for each protocol
and transport Subtype for all protocols and transports compatible with the Air Interface,
defined by MinimumRevision and above.

m  For future revisions, the transmitter shall add new fields only at the end of a message.
The transmitter shall not add fields if their addition makes the parsing of previous fields
ambiguous for receivers whose protocol revision is equal to or greater than
MinimumRevision.

m  The receiver shall discard all unrecognized messages.
m  The receiver shall discard all unrecognized fields.

m  The receiver shall discard a message if any of the fields in the message is set to a value
outside of the defined field range, unless the receiver is specifically directed to ignore this
field. A field value is outside of the allowed range if a range was specified with the field
and the value is not in this range, or the field is set to a value that is defined as invalid.
The receiver shall discard a field in a message if the field is set to a reserved value.
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3.2.3.2 Message information

Each message definition contains information regarding channels on which the message can be
transmitted, whether the message requires SLP reliable or best-effort delivery, and the addressing
modes applicable to the message. This information is provided in the form of a table, an example of
which is given in Figure 20.

| Channels | FTC | |sLP | Best Effort |

‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘

Figure 20 Sample message information

The following values are defined:

m  Channels: This information field indicates the MAC protocols in the data path on which
this message can be transmitted. The sender of the message shall send the message only
on the MAC protocol(s) indicated by this information field. Values are:

o FTC for Forward Traffic Channel MAC,
o RTC for Reverse Traffic Channel MAC.

m  SLP: Signaling Link Protocol requirements. The sender of the message shall send the
message only using the SLP in the mode(s) indicated by this information field. Values
are:

o Best Effort: the message is sent once and is subject to erasure, and

o Reliable: erasures are detected and the message is retransmitted one or more times, if
necessary.

m  Addressing: Addressing modes for the message. The sender of the message shall send the
message only with an address type(s) indicated by this information field. Values are:

o Broadcast if a broadcast address can be used with this message, and
o Unicast if a unicast address can be used with this message.

m  Security: Security modes for the message. The sender of the message shall send the
message only with a security type(s) indicated by this information field. Values are:

o Required: if SecurityEnabled public data of the Security Protocol is set to ‘1°, then
the message shall be sent with IsSecure field of the Lower MAC header set to “1°.
Any message received when SecurityEnabled public data of the Security Protocol is
set to ‘1’ and the IsSecure field of the Lower MAC header is set to ‘0’ shall be
discarded, and

o Optional: the message is always processed.
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3.2.4 Signaling Network Protocol
3.2.4.1 Overview

The Signaling Network Protocol (SNP) routes messages to protocols and transports specified by the
Type field provided in the SNP header.

The actual protocol indicated by the Type is defined by the InUse SessionConfigurationToken. For
example, Type 0x11 is associated with the Session Management Protocol. The specific Session
Management Protocol used (and, therefore, the Session Management protocol generating and
processing the messages delivered by SNP) is defined by the InUse SessionConfigurationToken.
The Type field forms a single octet header.

The remainder of the message following the SNP header is processed by the protocol specified by the
Type.

SNP is a protocol associated with the Default Signaling Transport.
3.2.4.2 Primitives

3.2.4.2.1 Commands

This protocol does not define any commands.

3.2.4.2.2 Return indications

This protocol does not return any indications.

3.2.4.3 Protocol data unit

The protocol data unit for this protocol is an SNP packet. Each SNP packet consists of one message
sent by a protocol using SNP.

The protocol constructs an SNP packet by adding the SNP header (see 3.2.4.6) in front of the payload.
The structure of the SNP packet is shown in Figure 21.

~—— SNP packet——p

SNP

message
header 9

Figure 21 SNP packet structure
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3.2.4.4 Procedures

SNP receives messages for transmission from multiple protocols and transports. SNP shall add the
SNP header to each message and forward it for transmission to SLP.

SNP receives messages from SLP. SNP shall route these messages to their associated protocols and
transports according to the value of the Type field in the SNP header.

If an SNP message is to be transmitted on the Forward Traffic Channel or on the Reverse Traffic
Channel, and if a connection is not open, SNP shall issue an AirLinkManagement. OpenConnection
command. SNP should queue all messages requiring transmission in the Forward Traffic Channel or
in the Reverse Traffic Channel until the protocol receives an IdleState. ConnectionOpened indication.

3.2.4.5 Type definitions

Type definitions associated with the default protocol stack are presented in Table 9. The constant
name and protocol layer are provided for informational purposes.

Table 9 Default protocol stack type values

Type Protocol Constant Name
0x00 | Physical Layer Protocol NpHyType
0x01 Control Channel MAC Protocol Neemprype
0x02 | Access Channel MAC Protocol Nacmprype
0x03 | Forward Traffic Channel MAC Protocol NErempType
0x04 | Reverse Traffic Channel MAC Protocol NrrempType
0x05 | Reverse Control Channel MAC Protocol Nreemprype
0x06 | Shared Signaling MAC Protocol NssmpType
0x07 | Air Link Management Protocol NarmpType
0x08 | Initialization State Protocol Nisprype
0x09 | Idle State Protocol Nipprype
0x0a | Connected State Protocol Nesprype
0x0b | Active Set Management Protocol NasmpType
0x0c | Overhead Messages Protocol NompType
0x0d | Authentication Protocol Nartype
0x0e | Encryption Protocol NEptype
0x0f | Security Protocol Nsprype
0x10 | Key Exchange Protocol Nkeptype
0x11 Session Management Protocol Nsmprype
0x12 | Address Management Protocol NapmpType
0x13 Session Configuration Protocol Nscprype
0x14 | Capabilities Discovery Protocol Neorryp
0x15 | InterRAT Protocol NiRATPType
0x16 | Packet Consolidation Protocol Necprype
0x17 | Transport 0 Nrprotype
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Type Protocol Constant Name
0x18 | Transport 1 NrpriType
0x19 | Transport 2 Nrprarype
Oxla | Transport 3 Nrpr31ype
0x1b | Transport 4 Nrpratype
Oxlc | Transport5 Nrprstype
0x1d | Transport 6 Nrpr6rype
Oxle | Transport7 Nrpr71ype

3.2.4.6 SNP packet header

The SNP shall place the following header in front of every message that it sends:

Field

Length (bits)

Type

8

Type

3.2.4.7 Message formats

No messages are defined for this protocol.

3.2.4.8 Interface to other protocols

3.2.4.8.1 Commands

This protocol issues the following command:

m  AirLinkManagement. OpenConnection

3.2.4.8.2 Indications

This protocol registers to receive the following indications:

m  [dleState. ConnectionOpened

3.2.5 Signaling Link Protocol

3.2.5.1 Overview

This field shall be set the Type value in Table 9 for the protocol or Transport
associated with the encapsulated message.

The purpose of the Signaling Link Protocol (SLP) is to provide best effort and reliable delivery for
SNP packets. SLP provides retransmission and duplicate detection for messages using reliable
delivery. SLP provides fragmentation and re-assembly for SNP packets. SLP does not ensure in-order

delivery of SNP packets.

The delivery flow variable P takes value “BE” or ‘0’ for best effort delivery, and value “RD” or ‘1’
for reliable delivery. The reliable delivery flow provides two sequence spaces variables Or, and Q.
for transmission and reception of SNP packets respectively. The transmitter toggles the sequence
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space variable Q7 between ‘0’ and ‘1’ to indicate a reset. The receiver sequence space variable O,
tracks the value of Oy, and detects when the transmitter has performed a reset. For best effort delivery
flow, the SequenceSpace field in the SLP header takes value ‘0’ to indicate no sequence number or
packet framing fields are present in the SLP header, and value ‘1’ to indicate the presence of the
sequence number and packet framing fields in the SLP header.

SLP is a protocol associated with the Default Signaling Transport.
3.2.5.2 Primitives

3.2.5.2.1 Commands

This protocol does not define any commands.

3.2.5.2.2 Return indications

This protocol does not return any indications.

3.2.5.3 Protocol data unit

The transmission unit of this protocol is an SLP packet.

3.2.5.4 Procedures

Unless explicitly specified, SLP requirements for the access terminal and the access network are
identical; and are, therefore, presented in terms of transmitter and receiver.

SLP receives SNP packets for transmission and forms an SLP packet by prepending the SLP packet
header defined in 3.2.5.5 to a contiguous subset of the received octets. The policy SLP follows in
determining the number of octets to send in an SLP packet is beyond the scope of this specification. It
is subject to the following requirements:

m  The size of an SLP packet shall not exceed the maximum payload length that can be
carried by the Packet Consolidation Protocol given the target channel and current
transmission rate on that channel.

m  The SLP payload shall contain octets from no more than one SNP packet.

SLP shall construct the SLP payload(s) from an SNP packet. If the SNP packet exceeds the current
maximum SLP payload size, then the sender shall fragment the SNP packet. If the sender does not
fragment the SNP packet, then the SNP packet is the SLP payload. If the sender does fragment the
SNP packet, then each SNP packet fragment is an SLP payload.

SLP makes use of the ResetRxRequest, ResetRxAck, ResetTxIndication, ResetTxAck, and
ReceiverStatus messages to perform control related operations.

ZSequenceLength byt es.

SLP is an Ack and Nak-based protocol with a sequence space size of
All operations and comparisons performed on SLP packet sequence numbers shall be carried out in
unsigned modulo 2’ arithmetic, where J represents the value of SequenceLength. For any SLP octet
sequence number X, the sequence numbers in the range [X+/, X+2”-1] shall be considered greater
than X and the sequence numbers in the range [X-2"", X-1] shall be considered smaller than X.
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3.2.5.4.1 Initialization and reset

The SLP initialization procedure initializes the SLP variables and data structures in one end of the
link. The SLP reset procedure guarantees that SLP state variables on both sides are synchronized. The
reset procedure includes initialization.

If the protocol receives an IdleState. ConnectionOpened indication then the access terminal and the
access network shall perform the initialization procedures defined in 3.2.5.4.1.1.1 and 3.2.5.4.1.1.2
for both the reliable and best effort flows.

The SLP shall set the sequence space variables O, and O, to ‘0’ after reception of an
IdleState. ConnectionOpened indication. The SLP shall toggle the value of the sequence space
variables Or, and Ok, between ‘0’ and ‘1’ for every subsequent reset.

3.2.5.4.1.1 Initialization procedure
3.2.5.4.1.1.1 Initialization procedure for the SLP transmitter

When SLP transmitter performs the initialization procedure it shall:
m  Reset the send state variable V(S)p to zero.

m  Clear the retransmission queue.
3.2.5.4.1.1.2 Initialization procedure for the SLP receiver

When SLP receiver performs the initialization procedure it shall:
= Reset the receive state variables V(R)p and V(N)p to zero.

m  Clear the re-assembly buffer.
3.2.5.4.1.2 Reset procedure
The reset procedure shall only be used to reset the reliable delivery flows.
3.2.5.4.1.2.1 Reset procedure for the initiating side when it is an SLP transmitter

If the side initiating a reset procedure for the reliable delivery flow is an SLP transmitter, then it shall:

s Perform the SLP transmitter initialization procedure defined in 3.2.5.4.1.1.1 for the
reliable delivery flow.

m  Toggle the value of the sequence space variable Q.

s Send a ResetTxIndication message.
The SLP transmitter shall not reset again until it receives a ReceiverStatus message with a
SequenceSpace field equal to the new value of the sequence space variable Qr, from the SLP

receiver, or a ResetTxAck message with a TransactionID field equal to the TransactionID sent in the
ResetTxIndication message.

The SLP transmitter shall ignore any received ResetRxRequest messages until it receives a
ReceiverStatus message with a SequenceSpace field with the new value of the sequence space
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variable Qr, from the SLP receiver, or a ResetTxAck message with a TransactionID field equal to the
TransactionlD sent in the ResetTxIndication message.

The SLP transmitter may determine that the ResetTxIndication was lost if it does not receive a
ReceiverStatus message with a SequenceSpace field equal to the new value of the sequence space
variable Q r, from the SLP receiver, or a ResetTxAck message, within an implementation-dependent
time interval based on Tsppresponse and an estimate of the round-trip delay. If the SLP transmitter
determines that the ResetTxIndication was lost, then the SLP transmitter shall send a new
ResetTxIndication message.

3.2.5.4.1.2.2 Reset procedure for initiating side when it is an SLP receiver
If the side initiating a reset procedure for the reliable delivery flow is an SLP receiver, then it shall

enter the SLP Reset state. Upon entering the SLP Reset state, SLP shall:

m  Perform the SLP receiver initialization procedure defined in 3.2.5.4.1.1.2 for the reliable
delivery flow.

m  Toggle the value of the sequence space variable Okg,.
m  Send a ResetRxRequest message

m  Ignore all SLP data octets received while in the SLP Reset state for the reliable delivery
flow with SequenceSpace field not equal to the sequence space variable QOg,.

m Ifa ResetRxAck message is received with a TransactionID field equal to the
TransactionID sent in the ResetRxRequest message, SLP shall leave the Reset state.

s Ifan SLP data octet is received with a SequenceSpace field equal to the sequence space
variable Qg,, SLP shall leave the SLP Reset state.
If a ResetRxAck is received while not in the SLP Reset state, the message shall be ignored.

The SLP receiver may determine that the ResetRxRequest was lost if it does not leave the SLP Reset
state within an implementation-dependent time interval based on Tsppresponse and an estimate of the
round-trip delay. If the SLP receiver determines that the ResetRxRequest was lost, then the SLP
receiver shall send a new ResetRxRequest message.

3.2.5.4.1.2.3 Reset procedure for the responding side when it is an SLP receiver
If the side responding to a reset procedure for the reliable delivery flow is an SLP receiver, then upon

receiving a ResetTxIndication message, SLP shall perform the following procedures:

= [f the sequence space variable Ok, is not equal to the value of the SequenceSpace field in
the ResetTxIndication message, then SLP shall:

o Perform the SLP receiver initialization procedure defined in 3.2.5.4.1.1.2 for the
reliable delivery flow.

o Toggle the value of the sequence space variable Okg,.

m  Respond with a ResetTxAck message.
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Upon receiving an SLP data octet for the reliable delivery flow with a SequenceSpace field not equal
to the sequence space variable QOg,, SLP shall:

s Perform the SLP receiver initialization procedure defined in 3.2.5.4.1.1.2 for the reliable
delivery flow.

m  Toggle the value of the sequence space variable Q..
3.2.5.4.1.2.4 Reset procedure for the responding side when it is a SLP transmitter
If the side responding to a reset procedure for the reliable delivery flow is an SLP transmitter, then

upon receiving a ResetRxRequest message, SLP shall perform the following procedures:

m If the sequence space variable Or, is not equal to the value of the SequenceSpace field in
the ResetRxRequest message, then SLP shall:

o Perform the SLP transmitter initialization procedure defined in 3.2.5.4.1.1.1 for the
reliable delivery flow.

o Toggle the value of the sequence space variable QOr.

m  Respond with a ResetRxAck message.

3.2.5.4.1.2.5 SLP Reset message flows
SLP Transmitter SLP Receiver
Initialize SLP
transmitter and
toggle
SequenceSpace ResetTxIndication and data sent
bit a with SequenceSpace field toggled
Al Initialize SLP
) @ receiver
z

ResetTxAck received or
SequenceSpace field toggled
in ReceiverStatus message

Figure 22 SLP reset procedure initiated by SLP transmitter

SLP Transmitter SLP Receiver
Enter SLP reset
state and
o Initialize SLP
Initialize SLP ResetRxRequest k| receiver
transmitter and Qe
toggle %) ‘§
SequenceSpac_e ResetRxAck or data unit sent g
bit with SequenceSpace field toggled | &
. Leave SLP reset
state

Figure 23 SLP reset procedure initiated by SLP receiver
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3.2.5.4.2 SLP transmit procedures

The SLP transmitter shall maintain a SequenceLength-bit variable V(S)p for all transmitted SLP octets
(see Figure 24), where the delivery flow P takes on the value “BE” or ‘0’ for best effort delivery and
“RD” or ‘1’ for reliable delivery. V(S)p is the sequence number of the next SLP octet to be sent on
delivery flow P. The sequence number field (SEQ) in each new SLP packet transmitted shall be set to
V(S)p, corresponding to the sequence number of the first octet in the payload. The sequence number
of the ™ octet in the payload (with the first octet being octet 0) is implicitly given by SEQ+i. If the
SEQ field is included in the SLP header, then V(S)p shall be incremented for each octet contained in
the SLP payload. If the SEQ field is not included in the SLP header, then V(S), shall not be
incremented.

If the SLP payload contains the beginning of an SNP packet, then the sender shall set the SLP header
First field to ‘1’; otherwise, the sender shall set the SLP header First field to ‘0’.

If the SLP payload contains the end of an SNP packet, then the sender shall set the SLP header Last
field to “1’; otherwise, the sender shall set the SLP header Last field to 0’.

3.2.5.4.2.1 Best effort delivery transmit procedures

If the SLP payload contains the beginning and end of an SNP packet, the sender shall set the SLP
header SequenceSpace field to ‘0’; otherwise, the sender shall set the SLP header SequenceSpace
field to “1°.

3.2.5.4.2.2 Reliable delivery transmit procedures

If a ReceiverStatus message is received with the SequenceSpace field not equal to the value of Or,
the message shall be ignored.

If the SLP transmitter is an access terminal, and if a
ReverseTrafficChannelMAC.ReverseTrafficPacketsMissed indication is received for octets sent with
the sequence space not equal to the value of QOr,, then the indication shall be ignored.

Upon receiving a ReverseTrafficChannelMAC.ReverseTrafficPacketsMissed indication, the SLP
transmitter in the access terminal shall transmit the requested octets(s) if the requested octets have not
been retransmitted Ngppagemp-1 times before.

If the SLP transmitter is an access network, and if a
ForwardTrafficChannelMAC.ForwardTrafficPacketsMissed indication is received for octets sent
with the sequence space not equal to the value of Or, then the indication shall be ignored.

Upon receiving a ForwardTrafficChannel MAC.ForwardTrafficPacketsMissed indication, the SLP
transmitter in the access network shall transmit the requested octets(s) if the requested octets have not
been retransmitted Ngppagemp-1 times before.

Upon receiving a ReceiverStatus message, SLP shall transmit the missing octet(s) (if any) conveyed
by the ReceiverStatus message if those octets have not been retransmitted Nsj pagemp-1 times before. If
the V(R)rp conveyed in the ReceiverStatus message is smaller than V(S)gp — 1, then the SLP
transmitter may re-transmit one or more of the octets with sequence numbers from V(R)gp to V(S)zp —
1, inclusive, if those octets have not been retransmitted Ngppagempt-1 times before.
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The SLP transmitter shall meet the following requirements for each octet transmitted:

1. After transmitting an octet, the SLP transmitter shall start a wait Ack timer for time
TSLPWaitAck-

2. If'the SLP transmitter receives a ReceiverStatus message acknowledging the octet
before the wait Ack timer expires, the SLP transmitter shall disable the timer.

3. Ifthe timer expires and the octet has not been retransmitted Ngppawempt-1 times before,
the SLP transmitter shall retransmit the octets and repeat steps 1 and 2.

If the SLP transmitter is the access network, and the ReceiverStatus record includes any sequence
number greater than or equal to V(S)rp, SLP shall perform the reset procedures specified in
3.2.5.4.1.2.1 for forward link reliable delivery flow.

If the SLP transmitter is the access terminal, and the ReceiverStatus record includes any sequence
number greater than or equal to V(S)rp, SLP shall perform the reset procedures specified in
3.2.5.4.1.2.1 for reverse link reliable delivery flow.

If SLP has already transmitted 25““"«>"¢""! ST P octets, SLP shall transmit an SLP octet with
sequence number 7, only after receiving acknowledgments for the SLP octets transmitted with
sequence number 5 - 254" L1 a5 below, or after determining that these SLP octets could not be
delivered.

Reliable delivery SLP packets shall be stored in the buffer when they are first transmitted and may be
deleted from the buffer, when they are acknowledged or when SLP determines that they could not be
delivered.

V(S)r = sequence number
of the first octet of the next SLP packet
J to be sent.

I:I Octets sent
I:l Octets awaiting transmission

Figure 24 SLP transmit sequence number variable
3.2.5.4.3 SLP receive procedures

The SLP receiver shall maintain an independent re-assembly buffer for each Connection Endpoint as
defined by the Address Management Protocol.

The SLP receiver shall maintain two SequenceLength-bit variables for receiving, V(R)p and V(N)p
(see Figure 25), where P is “BE” or ‘0’ for best effort delivery and “RD” or ‘1’ for reliable delivery.
V(R)p contains the sequence number of the next octet expected to arrive. V(N)p contains the sequence
number of the first missing octet, as described below.

Copyright © 2006 IEEE. All rights reserved. 122
This is an unapproved IEEE Standards Draft, subject to change.



24
25
26

IEEE P802.20/D1, January 2006

V(N)e = next octet needed for sequential V(R)r = next new octet
delivery J J expected

Octets received in sequence

Octets received out of sequence

Buffer space for new or missed octets

P

Figure 25 SLP receive sequence number variables

In addition, the SLP receiver shall keep track of the status of each octet in its re-assembly buffer
indicating whether the octet was received or not. Use of this status is implied in the following
procedures.

3.2.5.4.3.1 Best effort delivery receive procedures

If the SequenceSpace field in the SLP header is ‘0°, SLP shall pass the complete SNP packet to the
SNP. Otherwise, in the following, X denotes the sequence number of a received octet. For each
received octet, SLP shall perform the following procedures:

n IfX<V(R)z

o SLP shall perform the initialization procedure defined in 3.2.5.4.1.1.2 for the best
effort flow.

m  SLP shall store the received octet in the re-assembly buffer.
m  SLP shall set V(R)p; to X+1.

m  SLP shall pass all complete SNP packets in the re-assembly buffer, that have not been
passed to the SNP, from the beginning of the re-assembly buffer upward, to the SNP.

The SLP receiver shall meet the following requirements for each SLP packet received on a best effort
flow:

m [f the SLP packet is not carrying the last segment of a fragmented SNP packet, the SLP
receiver shall start a wait next segment timer for time TsipwaitNextsegment. If the wait next
segment timer is currently enabled, the SLP receiver shall reset and restart the timer.

m [fthe SLP packet is carrying the last segment of a fragmented SNP packet, the SLP
receiver shall disable the timer.

m  [f'the timer expires and the last segment of a fragmented SNP packet has not been
received, the SLP receiver shall perform the initialization procedures defined in
3.2.5.4.1.1.2 for the best effort flow.
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3.2.5.4.3.2 Reliable delivery receive procedures

The SLP receiver informs the SLP transmitter of the status of octets in its receive buffer by sending a
ReceiverStatus message. The ReceiverStatus message shall convey all missing data from V(N)gp
onwards that has not been conveyed in a ReceiverStatus message Nsppagempt-1 times before, and
V(R)rp. The ReceiverStatus message may convey missing data that has been conveyed in Ngipaempi-1
previous ReceiverStatus messages. The ReceiverStatus message shall not convey status of octets with
sequence number less than V(N)gp,

In the following, X denotes the sequence number of a received octet. For each received octet, SLP
shall perform the following procedures:

m  The SLP receiver shall send a ReceiverStatus message for the octet such that the message
arrives at the SLP transmitter before the Tsppwaitack timer expires.

m  If X< V(N)zp, the octet shall be discarded as a duplicate.
m  IfV(N)rp < X< V(R)gp, and the octet is not already stored in the re-assembly buffer, then:
o SLP shall store the received octet in the re-assembly buffer.

o SLP shall pass all complete SNP packets in the re-assembly buffer, that have not
been passed to the SNP, from the beginning of the re-assembly buffer upward, to the
SNP.

o If X=V(N)gp, then SLP shall set V(N)gp to (LAST+1) where LAST is the sequence
number of the last contiguous octet in the re-assembly buffer.

n  If V(N)rp < X<V(R)rp, and the octet has already been stored in the re-assembly buffer,
then the octet shall be discarded as a duplicate.

m  If X =V(R)rp, then:
o SLP shall store the received octet in the re-assembly buffer.

o SLP shall pass all complete SNP packets in the re-assembly buffer, that have not
been passed to the SNP, from the beginning of the re-assembly buffer upward, to the
SNP.

o If V(R)rp = V(N)rp, then SLP shall increment V(N)gp and V(R)zp.
o If V(R)rp # V(N)rp, then SLP shall increment V(R)gp.

n  If X> V(R)zp, then:
o SLP shall store the octet in the re-assembly buffer.

o SLP shall pass all complete SNP packets in the re-assembly buffer, that have not
been passed to the SNP, from the beginning of the re-assembly buffer upward, to the
SNP.

o SLP shall include a Nak for the missing SLP octets from V(R)gp to X-1, inclusive in
the ReceiverStatus message.

o SLP shall set V(R)rp to X+1.

The SLP receiver shall include all missing octets in each ReceiverStatus message sent. If N pagempt-1
Naks have been sent for a missing octet, the SLP shall set V(N)gp to the sequence number of the next
missing octet, or to V(R)xp if there are no remaining missing octets. If the SLP receiver determines

that a missing octet shall not be retransmitted, the SLP shall set V(N)rp to the sequence number of the
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next missing octet, or to V(R)gp if there are no remaining missing octets. The SLP may determine that
a missing octet shall not be retransmitted based on the arrival time of the first octet received after the
missing octet, the number of attempts for each octet Ngppatemp: and the retransmission time Tsppwaitack-
Further recovery is the responsibility of the protocol sending the missing SNP packet(s).

3.2.5.5 SLP packet header

The SLP packet header, which precedes the SLP payload, has the following format:

Field Length (bits)

ReliableDelivery 1

SequenceSpace 1

First Oorl

Last Oorl

SEQ 0 or SequencelLength

Reserved Oor6
ReliableDelivery Reliable or best effort delivery flag. The sender shall set this flag to 1’ for

the reliable delivery flow. Otherwise the sender shall set this flag to ‘0’.

SequenceSpace Sequence space flag for reliable delivery, and sequence space and framing

First

Last

SEQ

Reserved

present flag for best effort delivery. If the ReliableDelivery field is set to 17,
the sender shall set this flag to the value of the sequence space variable Q7.
If the ReliableDelivery field is set to 0’, the sender shall set this flag to ‘1” if
the First, Last and SEQ fields are included in the SLP packet header.
Otherwise, the sender shall set this flag to ‘0°.

The sender shall include this field if the ReliableDelivery field is set to ‘1°, or
the ReliableDelivery field is set to '0' and the SequenceSpace field is set to 1.
Otherwise the sender shall omit this field. If the payload of this SLP packet is
the first segment of a SNP packet, then the sender shall set this field to ‘1.
Otherwise, the sender shall set this field to ‘0°.

The sender shall include this field if the ReliableDelivery field is set to ‘1°, or
the ReliableDelivery field is set to '0' and the SequenceSpace field is set to 1.
Otherwise the sender shall omit this field. If the payload of this SLP packet is
the last segment of a SNP packet, then the sender shall set this field to ‘1°.
Otherwise, the sender shall set this field to <0°.

The sender shall include this field if the ReliableDelivery field is set to ‘1°, or
the ReliableDelivery field is set to '0' and the SequenceSpace field is set to 1.
Otherwise the sender shall omit this field. The sender shall set this field to
the SLP sequence number of the first octet in the SLP payload.

The sender shall include this field and set it to ‘000000’ if the
ReliableDelivery field is set to ‘0’ and SequenceSpace field is set to 0’.
Otherwise, the sender shall omit this field.
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3.2.5.6 Message formats
3.2.5.6.1 ResetRxRequest

The SLP receiver in the access terminal or the access network sends the ResetRxRequest message to
reset its peer SLP transmitter.

Field Length (bits)
MessagelD 8
TransactionID 8
Reserved 7
SequenceSpace 1
MessagelD The sender shall set this field to 0x00.
TransactionID The sender shall set this field according to 10.8.
Reserved The sender shall set this field to ‘0000000°. The receiver shall ignore this
field.
SequenceSpace The sender shall set this flag to the value of the sequence space variable QOg,.
| Channels | FTC RTC | |[stp | Best Effort |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

3.2.5.6.2 ResetRxAck

The SLP transmitter in the access terminal or the access network sends the ResetRxAck message to
complete the SLP reset procedure.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The sender shall set this field to 0x01.
TransactionlD The sender shall set this field to the TransactionID of the associated

ResetRxRequest message.

| Channels | FTC RTC | |[stp | Best Effort |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘
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3.2.5.6.3 ResetTxIndication

The SLP transmitter in the access terminal or the access network sends the ResetTxIndication
message to reset its peer SLP receiver.

Field Length (bits)
MessagelD 8
TransactionID 8
Reserved 7
SequenceSpace 1
MessagelD The sender shall set this field to 0x02.
TransactionlD The sender shall set this field according to 10.8.
Reserved The sender shall set this field to ‘0000000°. The receiver shall ignore this
field.
SequenceSpace The sender shall set this flag to the value of the sequence space variable Qy:.
| Channels | FTIC RTC | [sSLPp | Best Effort |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

3.2.5.6.4 ResetTxAck

The SLP receiver in the access terminal or the access network sends the ResetTxAck message in
response to the ResetTxIndication message.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The sender shall set this field to 0x03.
TransactionID The sender shall set this field to the TransactionID of the associated

ResetTxIndication message.

| Channels | FTIC RTC | [sSLPp | Best Effort |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘
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3.2.5.6.5 ReceiverStatus

The access terminal and the access network send the ReceiverStatus message to acknowledge the
receipt of one or more SLP octets or to request the retransmission of one or more SLP octets for the
reliable delivery flow.

Field Length (bits)
MessagelD 8
Reserved0 7
SequenceSpace 1
ReportCount 8
ReportCount occurrences of the following 4 fields:
{
Reservedl 4
FirstErasedOctet SequencelLength
Reserved2 4
WindowLen SequenceLength
}
Reserved3 4
VR SequenceLength
MessagelD The sender shall set this field to 0x04.
Reserved0 The sender shall set this field to ‘0000000°. The receiver shall ignore this
field.
SequenceSpace The sender shall set this flag to the value of the sequence space variable QOg,.
ReportCount The sender shall set this field to the number of Report records included in
this message. The sender shall include ReportCount occurrences of the
following four fields with the message.
Reservedl The sender shall set this field to ‘0000°. The receiver shall ignore this field.
FirstErasedOctet The sender shall set this field to the sequence number of the first SLP octet
erased in a sequence of erased octets.
Reserved?2 The sender shall set this field to ‘0000°. The receiver shall ignore this field.
WindowLen The sender shall set this field to the length of the erased window in octets.
Reserved3 The sender shall set this field to ‘0000°. The receiver shall ignore this field.
VR The sender shall set this field to V(R)p,
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‘ Channels ‘

FTC RTC | |[SLP |

Best Effort ‘

‘ Addressing ‘

Unicast ‘ ‘ Security ‘ Required

3.2.5.7 Interface to other protocols

3.2.5.7.1 Commands

This protocol does not issue any commands.

3.2.5.7.2 Indications

This protocol registers to receive the following indications:

m [dleState. ConnectionOpened

n  ReverseTrafficChannelMAC. ReverseTrafficPacketsMissed along with parameters

indicating the missing octets.

m  ForwardTrafficChannelMAC.ForwardTrafficPacketsMissed along with parameters

indicating the missing octets.

3.2.5.8 Protocol numeric constants

Constant Meaning Value
SequenceLength }I;::(%;? of the sequence number in the SLP 20
QoSFlow field is set to ‘00’ for signaling
NSsLpRequestLevelRev requests in the R-REQCH for a reverse Link ‘00’
SLP packet
N Maximum Number of attempts for sending a 3
SLPAttempt reliable-delivery SLP packet
Retransmission timer for a reliable delive
TsLpwaitack SLP packet Yy 200 ms
T _ Wait timer for the next segment of a best 10 seconds
SLPWaitNextSegment effort delivery SLP packet
TsLpresponse Time period an SLP receiver has to respond to 1 second
ResetRxRequest and ResetTxIndication
messages.

3.2.6 Configuration attributes

No configuration attributes are defined for this protocol.
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3.2.7 Session state information
The Session State Information record (see 10.10) consists of parameter records.

This transport defines the following parameter records in addition to the configuration attributes for
this transport.

3.2.7.1 SignalingLinkState parameter

Table 10 Format of the parameter record for the SignalingLinkState parameter

Field Length (bits)
ParameterType 8
Length 8
QTxState 1
QRxState 1
Reserved 6
ParameterType This field shall be set to 0x01 for this parameter record.
Length This field shall be set to the length of this parameter record in units of octets

excluding the Length field.

QTxState This field shall be set to the value of the sequence state variable Qr.
QRxState This field shall be set to the value of the sequence state variable QRx.
Reserved This field shall be set to ‘000000°. The receiver shall ignore this field.

3.3 Default Data Transport
3.3.1 Introduction
3.3.1.1 General overview

The Default Data Transport provides multiple packet streams that can be used to carry packets
between the access terminal and the access network. Each packet stream is called a Link Flow. Each
Link Flow provides two routes for transmission and reception of higher layer payloads. These routes
are named Route A and Route B and can be carried using a single receiver-transmitter pair. Each
route is associated with a transmitter-receiver pair. Figure 26 shows the association between a
forward Link Flow and the transmitters and receivers for its two routes. Figure 27 shows the reference
architecture for a reverse Link Flow.
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Forward Link Flow NNV

Access Network

Route B
Transmitter

Route A
Transmitter
J

A

RLP Signaling
packets Messages

RLP Signaling
packets Messages

A A

/ A

Route A
Receiver

Route B
Receiver

Access Terminal

Figure 26 Reference architecture for a forward link flow

Reverse Link Flow ANV

Access Network

Route A
Receiver
4 4

Route B
Receiver

RLP Signaling
packets Messages

packets

RLP Signaling
Messages

Route A
Transmitter

[

Route B
Transmitter

Access Terminal

Figure 27 Reference architecture for a reverse link flow
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The relationship between the Default Data Transport protocols is illustrated in Figure 28.

Route Selection Protocol
(RSP)

Radio Link Protocol (RLP)

Flow Control Protocol

Figure 28 Default data transport protocols

Figure 29 illustrates the relationship for each Link Flow between the Default Data Transport and the
higher layer protocols supported by the Default Data Transport. The Flow Protocol and the Route
Protocol are referred to as higher layer protocols. The protocols defined in the Default Data Transport
are shown shaded. The Route Selection Protocol routes Flow Protocol PDUs to either instance A or
instance B of the Route Protocol. Instance A of the Route Protocol is bound to Route A of the Link
Flow. Instance B of the Route Protocol is bound to Route B of the Link Flow.

Flow Protocol

G

Route Protocol Instance A Route Protocol Instance B

Link

Packet Consolidation Protocol

Figure 29 Relationship between default data transport and higher layer protocols

The Default Data Transport provides:

m  The Route Selection Protocol, which routes Flow Protocol PDUs over either Route A or
Route B of a Link Flow.

s The Radio Link Protocol (RLP), which provides retransmission (if needed) and duplicate
detection of higher layer packets transmitted on each route.

m  The Flow Control Protocol, which provides flow control for the Default Data Transport.

m  The ability to negotiate protocol parameters for all protocols in the Default Data
Transport.
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3.3.1.2.1 Static public data

This transport does not define any static public data.

3.3.1.2.2 Dynamic public data

Subtype for this transport
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FlowNNRequestLevelRev, where NN is the two-digit hexadecimal Link Flow number in
the range 0x00 to Npiriowmax-1 inclusive, where hexadecimal digits A through F are
specified in upper case letters.

3.3.1.3 Data encapsulation

Figure 30 illustrates the relationship between packets from the Route Protocol, RLP packets, and
Packet Consolidation Protocol payload.

RLP
packets

Route Protocol Packet

Route Protocol Packet

RLP RLP
header payload

RLP RLP
header payload

RLP RLP
header payload

payload

Packet Consolidation Protocol

Packet Consolidation Protocol
payload

Packet Consolidation Protocol
payload

Figure 30 Default data transport encapsulation

The Default Data Transport uses the Signaling Transport to transmit and receive messages.

3.3.2 Transport initialization and swap procedures

3.3.2.1 Transport initialization

Upon creation, the instance of the Data Transport (i.e., corresponding to the Transport defined in the
Packet Consolidation Protocol to which this transport is bound) in the access terminal and access
network shall perform the following:

The value of the attributes for this transport instance shall be set to the default values
specified for each attribute.

The Flow Control Protocol associated with the instance of the Data Transport at the
access terminal and access network shall enter the Open State™.

' Forward and reverse link Reservations 0xff initialized in the Open state so that data can be sent without
having to perform a state transition.
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»  Forward and reverse link Reservations with ReservationLabel 0xff shall enter the Open
state. All other Reservations shall enter the Close state.

s The Route Selection Protocol shall enter the A Open B Draining state.
3.3.2.2 Transport swap

Upon swap, the instance of the Data Transport (i.e., corresponding to the Transport defined in the
Packet Consolidation Protocol to which this transport is bound) in the access terminal and access
network shall perform the following:

m  The Route Selection Protocol shall enter the A Open B Draining state.
3.3.3 Route Selection Protocol
3.3.3.1 Overview

The Route Selection Protocol provides means to select either instance A or instance B of the Route
Protocol. The Route Selection Protocol routes Flow Protocol PDUs to the selected instance of the
Route Protocol. Instance A of the Route Protocol is bound to Route A of the Link Flow. Instance B of
the Route Protocol is bound to Route B of the Link Flow. The Route Selection Protocol is a protocol
associated with the Default Data Transport.

3.3.3.2 Primitives

3.3.3.2.1 Commands

This protocol does not define any commands.
3.3.3.2.2 Return indications

This protocol does not return any indications.
3.3.3.3 Protocol data unit

The Route Selection Protocol routes Flow Protocol PDUs to the Route Protocol without modifying
them. Hence, the transmission unit of this protocol is the same as a Flow Protocol PDU. The Flow
Protocol for a forward Link Flow NN is identified by the ProtocolID field of the
FlowNNFlowProtocolParametersFwd attribute. The Flow Protocol for a reverse Link Flow NN is
identified by the ProtocolID field of the FlowNNFlowProtocolParametersRev attribute.

3.3.3.4 Procedures

3.3.3.4.1 General requirements

If the Flow/NNSimultaneousDeliveryOnBothRoutesFwd attribute of forward Link Flow NN is
0x0000, then forward Link Flow NN delivers Flow Protocol PDUs in order. If the

FlowNNSimultaneousDeliveryOnBothRoutesFwd attribute of forward Link Flow NN is 0x0001, then
forward Link Flow NN may deliver Flow Protocol PDUs out of order.
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3.3.3.4.2 Access terminal requirements

The Route Selection Protocol associated with an activated Link Flow can be in one of four states: A
Open B Draining, A Open B Activating, A Draining B Open, or A Activating B Open. The Route
Selection Protocol instance associated with all activated Link Flows shall be in the same state at any
time. When a Link Flow is activated, the Route Selection Protocol shall enter the state that the Route
Selection Protocols of other activated Link Flows are in. If no other Link Flows are activated when a
Link Flow is activated, then the Route Selection Protocol shall enter the A Open B Draining state.
Figure 31 shows the state diagram for the Route Selection Protocol at the access terminal.

Initial State

Rx RouteSelect
message for Route A
Or Rx a Route Protocol
packet on Route A

of any Link Flow

A Open

Tx ActivateRouteAck message B Draining

in response to
ActivateRoute message for Route B

Rx RouteSelect
A Open message for Route A

B Activating

A Activating

B Open
Rx RouteSelect

message for Route B

Rx RouteSelect
message for Route B
Or Rx a Route Protocol

packeton Route B )
of any Link Flow

Tx ActivateRouteAck message
in response to

ActivateRoute message for Route A
A Draining 9

B Open

Figure 31 Route selection protocol state diagram (access terminal)
3.3.3.4.2.1 A Open B Draining state
3.3.3.4.2.1.1 State transitions
Upon receiving an ActivateRoute message requesting to activate Route B, the access terminal shall

perform the following:

m  The Route Selection Protocol shall issue a RadioLinkProtocol.InitializeRoute command
with Route B as the argument.

m  The access terminal shall initialize the Route Protocol bound to Route B.

m  After the Radio Link Protocol and the Route Protocol are initialized, the access terminal
shall send an ActivateRouteAck message, and shall transition to the A Open B Activating
state.

Upon receiving a RouteSelect message for Route A, the access terminal shall respond with a
RouteSelectAck message.
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3.3.3.4.2.1.2 Transmitter requirements

The access terminal shall route Flow Protocol PDUs to Route A. The access terminal shall not route
Flow Protocol PDUs to Route B.

3.3.3.4.2.1.3 Receiver requirements
The access terminal shall pass Flow Protocol PDUs received on Route A to the Flow Protocol.

If the Flow/NNSimultaneousDeliveryOnBothRoutesFwd attribute for Link Flow NN is 0x0001, then
the access terminal shall pass Flow Protocol PDUs received on Route B of the Link Flow to the Flow
Protocol if the access terminal has not received an ActivateRoute message requesting to activate
Route B since the last time it entered this state.

If the Flow/NNSimultaneousDeliveryOnBothRoutesFwd attribute for Link Flow NN is 0x0000, then
the access terminal shall pass Flow Protocol PDUs received on Route B of the Link Flow to the Flow
Protocol if the access terminal has not passed Flow Protocol PDUs received on Route A of the Link
Flow to the Flow Protocol since the last time the access terminal entered this state and if the access
terminal has not received an ActivateRoute message requesting to activate Route B since the last time
it entered this state. If the Flow NNSimultaneousDeliveryOnBothRoutesFwd attribute for Link Flow
NN is 0x0000, then the access terminal shall discard Flow Protocol PDUs received on Route B of the
Link Flow if the access terminal has passed Flow Protocol PDUs received on Route A of the Link
Flow to the Flow Protocol since the access terminal entered this state.

3.3.3.4.2.2 A Open B Activating state
3.3.3.4.2.2.1 State transitions

Upon receiving a RouteSelect message requesting to select Route B, the access terminal shall respond
with a RouteSelectAck message, and shall transition to the A Draining B Open state.

Upon receiving Flow Protocol PDU on Route B of any Link Flow, the access terminal shall store the
Flow Protocol PDU received from Route B for processing in the A Draining B Open state and shall
transition to the A Draining B Open state.

Upon receiving a RouteSelect message requesting to select Route A, the access terminal shall respond
with a RouteSelectAck message, and shall transition to the A Open B Draining state.

3.3.3.4.2.2.2 Transmitter requirements

The access terminal shall route Flow Protocol PDUs to Route A. The access terminal shall not route
Flow Protocol PDUs to Route B.

3.3.3.4.2.2.3 Receiver requirements

The access terminal shall pass Flow Protocol PDUs received on Route A to the Flow Protocol.
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3.3.3.4.2.3 A Draining B Open state
3.3.3.4.2.3.1 State transitions

Upon receiving an ActivateRoute message requesting to activate Route A, the access terminal shall
perform the following:

m  The Route Selection Protocol shall issue a RadioLinkProtocol.InitializeRoute command
with Route A as the argument.

m  The access terminal shall initialize the Route Protocol bound to Route A.

m  After the Radio Link Protocol and the Route Protocol are initialized, the access terminal
shall send respond with an ActivateRouteAck message, and shall transition to the A
Activating B Open state.

Upon receiving a RouteSelect message for Route B, the access terminal shall respond with a
RouteSelectAck message.

3.3.3.4.2.3.2 Transmitter requirements

The access terminal shall route Flow Protocol PDUs to Route B. The access terminal shall not route
Flow Protocol PDUs to Route A.

3.3.3.4.2.3.3 Receiver requirements
The access terminal shall pass Flow Protocol PDUs received on Route B to the Flow Protocol.

If the Flow/NNSimultaneousDeliveryOnBothRoutesFwd attribute for Link Flow NN is 0x0001, then
the access terminal shall pass Flow Protocol PDUs received on Route A of the Link Flow to the Flow
Protocol if the access terminal has not received an ActivateRoute message requesting to activate
Route A since the last time it entered this state.

If the Flow/NNSimultaneousDeliveryOnBothRoutesFwd attribute for Link Flow NN is 0x0000, then
the access terminal shall pass Flow Protocol PDUs received on Route A of the Link Flow to the Flow
Protocol if the access terminal has not passed Flow Protocol PDUs received on Route B of the Link
Flow to the Flow Protocol since the access terminal entered this state and if the access terminal has
not received an ActivateRoute message requesting to activate Route A since the last time it entered
this state. If the Flow/NNSimultaneousDeliveryOnBothRoutesFwd attribute for Link Flow NN is
0x0000, then the access terminal shall discard Flow Protocol PDUs received on Route A of the Link
Flow if the access terminal has passed Flow Protocol PDUs received on Route B of the Link Flow to
the Flow Protocol since the last time the access terminal entered this state.

3.3.3.4.2.4 A Activating B Open state
3.3.3.4.2.4.1 State transitions

Upon receiving a RouteSelect message requesting to select Route A, the access terminal shall respond
with a RouteSelectAck message, and shall transition to the A Open B Draining state.

Upon receiving Flow Protocol PDU on Route A of any Link Flow, the access terminal shall store the
Flow Protocol PDU received on Route A for processing in the A Open B Draining state and shall
transition to the A Open B Draining state.
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Upon receiving a RouteSelect message requesting to select Route B, the access terminal shall respond
with a RouteSelectAck message, and shall transition to the A Draining B Open state.

3.3.3.4.2.4.2 Transmitter requirements

The access terminal shall route Flow Protocol PDUs to Route B. The access terminal shall not route
Flow Protocol PDUs to Route A.

3.3.3.4.2.4.3 Receiver requirements

The access terminal shall pass Flow Protocol PDUs received on Route B to the Flow Protocol.
3.3.3.4.3 Access network requirements

Upon sending an ActivateRoute message requesting to activate Route A, the access network shall
issue a RadioLinkProtocol.InitializeRoute command with Route A as the argument and initialize the
Route Protocol bound to Route A.

Upon sending an ActivateRoute message requesting to activate Route B, the access network shall
issue a RadioLinkProtocol.InitializeRoute command with Route B as the argument and initialize the
Route Protocol bound to Route B.

3.3.3.5 Message formats

3.3.3.5.1 RouteSelect

The access network sends this message to transition the access terminal to the A Open B Draining or
the A Draining B Open state.

Field Length (bits)
MessagelD 8
TransactionID 8
Route 1
Reserved 7
MessagelD The access network shall set this field to 0x00.
TransactionlD The access network shall set this field according to 10.8.
Route The access network shall set this field to ‘0’ to transition the access terminal

to the A Open B Draining state. The access network shall set this field to ‘1’
to transition the access terminal to the A Draining B Open state.

Reserved The access network shall set this field to ‘0000000°. The access terminal
shall ignore this field.
| Channels | FTC | |stp | Best Effort |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘
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The access terminal sends this message to acknowledge the receipt of a RouteSelect message.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The access terminal shall set this field to 0x01.
TransactionlD The access terminal shall set this field to the TransactionlD field to the
RouteSelect message whose receipt is being acknowledged by this message.
‘ Channels RTC ‘ ‘ SLP ‘ Best Effort ‘
‘ Addressing Unicast ‘ ‘ Security ‘ Required ‘

3.3.3.5.3 ActivateRoute

The access network sends this message to transition the access terminal to the A Activating B Open
state or the A Open B Activating state.

Field Length (bits)
MessagelD 8
TransactionID 8
Route 1
Reserved 7
MessagelD The access network shall set this field to 0x02.
TransactionlD The access network shall set this field according to 10.8.
Route The access network shall set this field to ‘0’ to transition the access terminal
to the A Activating B Open state. The access network shall set this field to
‘1’ to transition the access terminal to the B Activating A Open state.
Reserved The access network shall set this field to ‘0000000°. The access terminal
shall ignore this field.
| Channels | FTC | [stp | Reliable |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘
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3.3.3.5.4 ActivateRouteAck

The access terminal sends this message to acknowledge the receipt of an ActivateRoute message.

Field Length (bits)
MessagelD 8
TransactionID 8

MessagelD The access terminal shall set this field to 0x03.

TransactionlD The access terminal shall set this field to the TransactionlD field to the
ActivateRoute message whose receipt is being acknowledged by this
message.

| Channels | RTC | [stPp | Reliable |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

3.3.3.6 Interface to other protocols
3.3.3.6.1 Commands

This protocol issues the following commands:

m  RadiolLink.InitializeRoute with the argument indicating which Route is to be initialized.
3.3.3.6.2 Indications
This protocol does not register to receive any indications.
3.3.3.7 Protocol numeric constants
This protocol does not define any protocol numeric constants.
3.3.4 Radio Link Protocol
3.3.4.1 Overview
The Radio Link Protocol (RLP) provides one or more packet streams with an acceptably low erasure
rate for efficient operation of higher layer protocols (e.g., TCP). When used as part of the Default
Data Transport, the protocol carries one or more packet streams from the higher layer. RLP is a
protocol associated with the Default Data Transport.
3.3.4.2 Primitives
3.3.4.2.1 Commands

This protocol defines the following commands:

m [nitializeRoute with argument indicating which Route is to be initialized.
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3.3.4.2.2 Return indications

This protocol does not return any indications.

3.3.4.3 Protocol data unit

The transmission unit of this protocol is an RLP packet.
3.3.4.4 Procedures

A forward Link Flow is defined to be activated if the Flow/NNActivatedFwd attribute is set to 0x0001,
where NN is the hexadecimal Link Flow number in the range 0x00 to Npjriowmax-1 inclusive.

A reverse Link Flow is defined to be activated if the FlowNNActivatedRev attribute is set to 0x0001.
A Link Flow is defined to be deactivated if it is not activated.

Each Route of the Link Flow receives packets for transmission from the corresponding instance of the
Route Protocol and forms an RLP packet by prepending the RLP packet header defined in 3.3.4.4.3
with a number of received contiguous octets.

The Route Protocol for a forward Link Flow NN is identified by the ProtocolID field of the
FlowNNRouteProtocolParametersFwd attribute. The Route Protocol for a reverse Link Flow NN is
identified by the ProtocolID field of the Flow/NNRouteProtocolParametersRev attribute.

If the Route Protocol is NULL", then the transmitter shall set Route Protocol packets to Flow
Protocol packets routed along the Route. If the Route Protocol is NULL, then the receiver shall set
Flow Protocol packets to Route Protocol packets received on the Route.

If the Flow NNOutOfOrderDeliveryToRouteProtocolFwd attribute of forward Link Flow NN is
0x0000, then each Route of forward Link Flow NN delivers packets of the corresponding instance of
the Route Protocol in order. If the Flow NNOutOfOrderDeliveryToRouteProtocolFwd attribute of
forward Link Flow NN is 0x0001, then each Route of forward Link Flow NN may deliver packets of
the corresponding instance of the Route Protocol out of order.

If the FlowNNOutOfOrderDeliveryToRouteProtocolRev attribute of reverse Link Flow NN is
0x0000, then each Route of reverse Link Flow NN delivers packets of the corresponding instance of
the Route Protocol in order. If the Flow NNOutOfOrderDeliveryToRouteProtocolRev attribute of
reverse Link Flow NN is 0x0001, then each Route of reverse Link Flow NN may deliver packets of
the corresponding instance of the Route Protocol out of order.

The policy RLP follows in determining the number of octets to send in an RLP packet is beyond the
scope of this specification. It is subject to the following requirements:

m  The size of an RLP packet shall not exceed the maximum payload length that can be
carried by a Packet Consolidation Protocol packet given the target channel and current
transmission rate on that channel.

= An RLP packet shall contain octets from no more than one Route Protocol packet.

"' Route Protocol being NULL means that a Route Protocol has not been negotiated.
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RLP makes use of the ResetRxRequest, ResetRxAck, ResetTxIndication, ResetTxAck, and
ReceiverStatus in-band messages to perform control related operations.

The access terminal shall not initiate negotiation of the ANSupportedQoSProfiles attribute. The
access network shall not initiate negotiation of the ATSupportedQoSProfiles attribute.

The access network shall not initiate modification of the ReservationKKQoSListFwd or the
ReservationKKQoSListRev attributes. If the access network receives an AttributeUpdateRequest
message requesting to set the ReservationKKQoSListFwd or the ReservationKKQoSListRev attribute
to its default value, then the access network shall respond with an AttributeUpdateAccept message.

The access terminal shall not initiate modification of the ReservationKKQoSUsedFwd or the
ReservationKKQoSUsedRev attributes.

The access terminal uses the AttributeUpdateRequest message with the ReservationKKQoSListFwd
attributes to add, modify, or remove the QoS for forward Reservation KK. The access terminal
requests one or more QoSAttributeSets in order of preferences for forward Reservation KK. The
access terminal uses the AttributeUpdateRequest message with the ReservationKKQoSListRev
attributes to add, modify, or remove the QoS for reverse Reservation KK. The access terminal
requests one or more QoSAttributeSets in order of preferences for reverse Reservation KK. Each
QoSAttributeSet contains a group of detailed QoS parameters.

The access network stores the requested QoSAttributeSets in the AttributeUpdateRequest message for
the ReservationKKQoSListFwd attribute and grants one. The access network informs the access
terminal which QoSAttributeSet it granted by the QoSAttributeSet ID of the
ReservationKKQoSUsedFwd attribute in an AttributeUpdateRequest message.

The access network stores the requested QoSAttributeSets in the AttributeUpdateRequest message for
the ReservationKKQoSListRev attribute and grants one. The access network informs the access
terminal which QoSAttributeSet it granted by the QoSAttributeSet ID of the
ReservationKKQoSUsedRev attribute in an AttributeUpdateRequest message.

If the access terminal sends a new AttributeUpdateRequest for the ReservationKKQoSListFwd
attribute, the new requested ReservationKKQoSListFwd attribute shall replace the previous requested
ReservationKKQoSListFwd attribute for forward Reservation KK. If the access terminal sends a new
AttributeUpdateRequest for the ReservationKKQoSListRev attribute, the new requested
ReservationKKQoSListRev attribute shall replace the previous requested ReservationKKQoSListRev
attribute for reverse Reservation KK. In any new requested ReservationKKQoSListFwd or
ReservationKKQoSListRev attribute for Reservation KK, the access terminal shall not re-use values
for QoSAttributeSet ID from the previous two ReservationKKQoSListFwd or
ReservationKKQoSListRev attributes respectively, negotiated for Reservation KK.

The access network may change the granted QoSAttributeSet ID to another QoSAttributeSet ID in
the group of QoSAttributeSet IDs most recently requested by the access terminal. The access
network shall inform the access terminal of the new granted QoSAttributeSet ID.

The access network shall not initiate modification of the ReservationKKPacketFilterFwd or the
ReservationKKPacketFilterRev attributes. If the access network receives an AttributeUpdateRequest
message requesting to set the ReservationKKPacketFilterFwd or the ReservationKKPacketFilterRev
attributes to their default values, then the access network shall respond with an
AttributeUpdateAccept message. If the FilterSpecType is set to 0x02 according to Table 13, then the
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packet filter for ReservationKKPacketFilterFwd or ReservationKKPacketFilterRev shall match all
packets that do not match a packet filter with a lower value FilterPrecedence field.

The access network may send a FlowQoSDetect message to inform the access terminal that it should
add a new Reservation or modify the ReservationKKQoSListFwd or ReservationKKQoSListRev
attribute for an existing Reservation KK. If the access terminal determines that the FlowQoSDetect
message corresponds to a Reservation that it has not already added or modified, the access terminal
should send an AttributeUpdateRequest message for the ReservationKKQoSListFwd or
ReservationKKQoSListRev attribute in response to the FlowQoSDetect message.

When forward Link Flow NN is activated, the access network and the access terminal shall not update
the following attributes:

»  FlowNNFlowProtocolParametersFwd

s FlowNNRouteProtocolParametersFwd

»  FlowNNSequenceLengthFwd

s FlowNNDataUnitFwd

»  FlowNNSimultaneousDeliveryOnBothRoutesFwd
»  FlowNNOutOfOrderDeliveryToRouteProtocolFwd

When reverse Link Flow NN is activated, the access network and the access terminal shall not update
the following attributes:

»  FlowNNFlowProtocolParametersRev

s FlowNNRouteProtocolParametersRev

»  FlowNNSequenceLengthRev

= FlowNNDataUnitRev

»  FlowNNOutOfOrderDeliveryToRouteProtocolRev

The ProtocolID field of the FlowNNFlowProtocolParametersFwd attribute shall be set to a value that
is supported by the access terminal as indicated in the ATSupportedFlowProtocolParametersPP
attribute. The ProtocolID field of the FlowNNFlowProtocolParametersRev attribute shall be set to a
value that is supported by the access terminal as indicated in the
ATSupportedFlowProtocolParametersPP attribute. The ProtocollD field of the
FlowNNRouteProtocolParametersFwd attribute shall be set to a value that is supported by the access
terminal as indicated in the ATSupportedRouteProtocolParametersPP attribute. The ProtocollD field
of the FlowNNRouteProtocolParametersRev attribute shall be set to a value that is supported by the
access terminal as indicated in the ATSupportedRouteProtocolParametersPP attribute.

The fields of the ProtocolParameters record of the FlowNNFlowProtocolParametersFwd attribute
shall be set to values that are in accordance with those supported by the AT as indicated in the
SupportedProtocolsParametersValues record of the ATSupportedFlowProtocolParametersPP
attribute. The fields of the ProtocolParameters record of the FlowNNFlowProtocolParametersRev
attribute shall be set to values that are in accordance with those supported by the AT as indicated in
the SupportedProtocolsParametersValues record of the ATSupportedFlowProtocolParametersPP
attribute.
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The fields of the ProtocolParameters record of the Flow/NNRouteProtocolParametersFwd attribute
shall be set to values that are in accordance with those supported by the AT as indicated in the
SupportedProtocolsParametersValues record of the ATSupportedRouteProtocolParametersPP
attribute. The fields of the ProtocolParameters record of the FlowNNRouteProtocolParametersRev
attribute shall be set to values that are in accordance with those supported by the AT as indicated in
the SupportedProtocolsParametersValues record of the ATSupportedRouteProtocolParametersPP
attribute.

If the Flow/NNDataUnitFwd attribute of forward Link Flow NN is 0x0000, then the data unit for the
Link Flow shall be octets. Otherwise the data unit for the Link Flow shall be RLP packet payloads. If
the FlowNNDataUnitRev attribute of reverse Link Flow NN is 0x0000, then the data unit for the Link
Flow shall be octets. Otherwise the data unit for the Link Flow shall be RLP packet payloads.

3.3.4.4.1 Initialization and reset

The RLP initialization procedure initializes the RLP variables and data structures in one end of the
link. The RLP reset procedure guarantees that RLP state variables on both sides are synchronized.
The reset procedure includes initialization.

If the protocol receives an IdleState. ConnectionOpened indication, then the access terminal and the
access network shall perform the initialization procedures defined in 3.3.4.4.1.1.1 and 3.3.4.4.1.1.2
for both routes of all activated Link Flows.

The access network shall perform the initialization procedure defined in 3.3.4.4.1.1.1 for both routes
of forward Link Flow NN when forward Link Flow NN is activated. The access terminal shall
perform the initialization procedure defined in 3.3.4.4.1.1.2 for both routes of forward Link Flow NN
when forward Link Flow NN is activated.

The access terminal shall perform the initialization procedure defined in 3.3.4.4.1.1.1 for both routes
of reverse Link Flow NN when reverse Link Flow NN is activated. The access network shall perform
the initialization procedure defined in 3.3.4.4.1.1.2 for both routes of reverse Link Flow NN when
reverse Link Flow NN is activated.

Upon receiving an InitializeRoute command, the access terminal shall perform the initialization
procedures defined in 3.3.4.4.1.1 for the specified Route for all activated Link Flows. Upon receiving
an InitializeRoute command, the access network shall perform the initialization procedures defined in
3.3.4.4.1.1 for the specified Route of all activated Link Flows.

Each Link Flow provides sequence spaces variables Qny . and O yw . at the transmitter and receiver
respectively. The transmitter toggles the sequence space variable O yy 7 between ‘0’ and ‘1’ to
indicate a reset. The receiver sequence space variable Q yy . tracks the value of Oy, and detects
when the transmitter has performed a reset.

The RLP shall set the sequence space variables Q yy 7 and O . to ‘0° after reception of an
IdleState. ConnectionOpened indication. The RLP shall toggle the value of the sequence space
variables O yv 1 and QO yyr. between ‘0’ and ‘1’ for every subsequent reset.
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3.3.4.4.1.1 Initialization procedure
3.3.4.4.1.1.1 Initialization procedure for the RLP transmitter

When RLP transmitter performs the initialization procedure it shall:

=  Reset the send state variable V(S)yyp to zero, where NN indicates the Link Flow, and P
indicates the Route which is being initialized.

m  Clear the retransmission queue.
3.3.4.4.1.1.2 Initialization procedure for the RLP receiver

When RLP receiver performs the initialization procedure it shall:
= Reset the receive state variables V(R) yvp and V(N) y p to zero.

m  Clear the resequencing buffer.
3.3.4.4.1.2 Reset procedure
3.3.4.4.1.2.1 Reset procedure for the initiating side when it is an RLP transmitter

If the side initiating a reset procedure is an RLP transmitter for the Route of the Link Flow (or all
Link Flows) being reset, then it shall:

m  Perform the RLP transmitter initialization procedure defined in 3.3.4.4.1.1.1 for the
Route of the Link Flow being reset.

m  Toggle the value of the sequence space variable Q yy 7 for the Route of the Link Flow
being reset.

= Send a ResetTxIndication message.

The RLP transmitter shall not reset again until it receives a ReceiverStatus message for the Route of
the Link Flow being reset with a SequenceSpace field equal to the new value of the sequence space
variable Q yy 7 from the RLP receiver, or a ResetTxAck message with a TransactionID field equal to
the TransactionID sent in the ResetTxIndication message.

The RLP transmitter shall ignore any received ResetRxRequest messages for the Route of the Link
Flow being reset until it receives a ReceiverStatus message with a SequenceSpace field with the new
value of the sequence space variable QO yy 7 from the RLP receiver, or a ResetTxAck message with a
TransactionlD field equal to the TransactionID sent in the ResetTxIndication message.

The RLP transmitter may determine that the ResetTxIndication was lost if it does not receive a
ReceiverStatus message for the Route of the Link Flow being reset with a SequenceSpace field equal
to the new value of the sequence space variable Q yy 7 from the RLP receiver, or a ResetTxAck
message, within an implementation-dependent time interval based on Trypresponse and an estimate of
the round-trip delay. If the RLP transmitter determines that the ResetTxIndication was lost, then the
RLP transmitter shall send a new ResetTxIndication message.
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3.3.4.4.1.2.2 Reset procedure for initiating side when it is an RLP receiver

If the side initiating a reset procedure is an RLP receiver for the Route of the Link Flow being reset,
then it shall enter the RLP Reset State. Upon entering the RLP Reset state, RLP shall:

Perform the RLP receiver initialization procedure defined in 3.3.4.4.1.1.2 for the Route of
the Link Flow being reset.

Toggle the value of the sequence space variable Q yy . for the Route of the Link Flow
being reset.

Send a ResetRxRequest message.

Ignore all RLP data units received for the Route of the Link Flow being reset while in the
RLP Reset state with SequenceSpace field not equal to the sequence space variable

Oy
If a ResetRxAck message is received for the Route of the Link Flow being reset with a

TransactionID field equal to the TransactionID sent in the ResetRxRequest message, RLP
shall leave the RLP reset state.

If an RLP data unit is received with a SequenceSpace field equal to the sequence space
variable Oy r for the Route of the Link Flow being reset, RLP shall leave the RLP Reset
state.

If a ResetRxAck is received for a Route while the Route is not in the RLP Reset state, the message
shall be ignored.

The RLP receiver may determine that the ResetRxRequest was lost if it does not leave the RLP Reset
state within an implementation-dependent time interval based on Trypresponse and an estimate of the
round-trip delay. If the RLP receiver determines that the ResetRxRequest was lost, then the RLP
receiver shall send a new ResetRxRequest message.

3.3.4.4.1.2.3 Reset procedure for the responding side when it is an RLP receiver

If the side responding to a reset procedure is an RLP receiver for the Route of the Link Flow being
reset, then upon receiving a ResetTxIndication message, RLP shall perform the following procedures:

If the sequence space variable O yy r, for the Route of the Link Flow being reset is not
equal to the value of the SequenceSpace field in the ResetTxIndication message, then
RLP shall:

o Perform the RLP receiver initialization procedure defined in 3.3.4.4.1.1.2 for the
Route of the Link Flow being reset.

o Toggle the value of the sequence space variable Q yy . for the Route of the Link
Flow being reset.

Respond with a ResetTxAck message.
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Upon receiving an RLP data unit for the Route of the Link Flow with a SequenceSpace field not
equal to the sequence space variable Qyy zi, RLP shall:

s Perform the RLP receiver initialization procedure defined in 3.3.4.4.1.1.2 for the Route of
the Link Flow being reset.

m  Toggle the value of the sequence space variable Qyy r. for the Route of the Link Flow
being reset.
3.3.4.4.1.2.4 Reset procedure for the responding side when it is an RLP transmitter
If the side responding to a reset procedure is an RLP transmitter for the Route of the Link Flow being
reset, then upon receiving a ResetRxRequest message, RLP shall perform the following procedures:

= Ifthe sequence space variable O yy 1, is not equal to the value of the SequenceSpace field
in the ResetRxRequest message, then RLP shall:

o Perform the RLP transmitter initialization procedure defined in 3.3.4.4.1.1.1 for the
Route of the Link Flow being reset.

o Toggle the value of the sequence space variable Q yy 7 for the Route of the Link
Flow being reset.

m  Respond with a ResetRxAck message.

3.3.4.4.1.2.5 RLP reset message flows

RLP Transmitter RLP Receiver
Initialize RLP
transmitter and
toggle
SequenceSpage ResetTxIndication and data sent
bit with SequenceSpace field toggled

Initialize RLP
receiver

ResetTxAck received or
SequenceSpace field toggled
in ReceiverStatus message

No RLP
reset

Figure 32 RLP reset procedure initiated by RLP transmitter

RLP Transmitter RLP Receiver
Enter RLP reset
state and
© Initialize RLP
Initialize RLP ResetRxRequest ks receiver
transmitter and [a N PN
toggle I:\_:I §
SequenceSpacg ResetRxAck or data unit sent g
bit with SequenceSpace field toggled| &)
R Leave RLP reset
state

Figure 33 RLP reset procedure initiated by RLP receiver
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3.3.4.4.2 Data transfer

RLP is an Ack and/or Nak-based protocol with a sequence space of SequenceLength bits, where
Sequencelength is indicated by the FlowNNSequenceLengthFwd and FlowNNSequencelLengthRev
attribute for forward and reverse Link Flow NN, respectively.

All operations and comparisons performed on RLP packet sequence numbers shall be carried out in
unsigned modulo 2° arithmetic, where S represents the value of SequenceLength. For any RLP octet
sequence number N, the sequence numbers in the range [N+/, N+2%'-1] shall be considered greater
than N and the sequence numbers in the range [N-2°", N-1] shall be considered smaller than N.

3.3.4.4.2.1 RLP transmit procedures

The RLP transmitter shall maintain a SequencelLength-bit variable V(S)yy p for all transmitted RLP
data units (see Figure 34), where NN is the two-digit hexadecimal Link Flow number in the range
0x00 to Niyinkriowmax-1 1Inclusive, and P is the Route indicator that takes values of either A or B.
V(S)nn.p 1s the sequence number of the next RLP data unit to be sent on Route P of Link Flow NN.
The sequence number field (SEQ) in each new RLP packet transmitted shall be set to V(S)yn.p,
corresponding to the sequence number of the first data unit in the packet. If the data unit is octets,
then the sequence number of the i™ octet in the packet (with the first octet being octet 0) is implicitly
given by SEQ+i. V(S)ny p shall be incremented for each data unit contained in the packet.

If an RLP data unit is to be transmitted on the Forward Traffic Channel or on the Reverse Traffic
Channel, and if a connection is not open, RLP shall issue an AirLinkManagement. OpenConnection
command. RLP should queue all data units requiring transmission in the Forward Traffic Channel or
in the Reverse Traffic Channel until the protocol receives an IdleState. ConnectionOpened indication.

If FlowNNSequencelLengthFwd is 0x0000, then the access network will follow the procedures in
3.3.4.4.2.1.1 when transmitting an RLP packet. If FlowNNSequenceLengthFwd is not 0x0000, then
the access network will follow the procedures in 3.3.4.4.2.1.2 when transmitting an RLP packet.

If FlowNNSequenceLengthRev is 0x0000, then the access terminal will follow the procedures in
3.3.4.4.2.1.1 when transmitting an RLP packet. If FlowNNSequenceLengthRev is not 0x0000, then
the access terminal will follow the procedures in 3.3.4.4.2.1.2 when transmitting an RLP packet.

3.3.4.4.2.1.1 Transmit procedures for flows with SequenceLength of zero

If the FlowNNSequenceLengthFwd or the Flow/NNSequenceLengthRev is 0x0000, the RLP
transmitter shall set the First and Last fields of the RLP header to “1°.

If the FlowNNSequenceLengthFwd is 0x0000, then the FlowNNAckNakEnableFwd shall be set to
0x0000. If the FlowNNSequenceLengthFwd is 0x0000, then the Flow NNFTCMACNakEnableFwd
attribute should be set to 0x0000. If the FlowNNSequenceLengthFwd is 0x0000, then the
FlowNNOutOfOrderDeliveryToRouteProtocolFwd shall be set to 0x0001.

If the Flow/NNSequenceLengthRev is 0x0000, then the Flow NNAckNakEnableRev shall be set to
0x0000. If the FlowNNSequenceLengthRev is 0x0000, then the Flow NNRTCMACNakEnableRev
attribute should be set to 0x0000. If the FlowNNSequenceLengthRev is 0x0000, then the
FlowNNOutOfOrderDeliveryToRouteProtocolRev shall be set to 0x0001.
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3.3.4.4.2.1.2 Transmit procedures for flows with non-zero SequencelLength

The RLP transmitter should allow sufficient time before deleting an RLP packet payload transmitted
for the first time.

If a ReceiverStatus message is received with the SequenceSpace field not equal to the value of Oy, 1+,
the message shall be ignored.

Upon receiving a ReceiverStatus message, RLP shall transmit the missing data unit(s) (if any)
conveyed by the ReceiverStatus message if those data units are available and if those data units have
not been retransmitted before in response to a ReceiverStatus message. Upon receiving a
ReceiverStatus message, RLP may transmit the missing data unit(s) (if any) conveyed by the
ReceiverStatus message if those data units are available and if those data units have been
retransmitted before in response to a ReceiverStatus message.

If the RLP transmitter is the access network and if FlowNNAckNakEnableFwd is not 0x0000 or
0x0001, then the access network may determine that transmitted data units have been lost if it does
not receive a ReceiverStatus message acknowledging the receipt of the data units within an
implementation-dependent time interval based on the AckTimer and an estimate of the round-trip
delay. If the RLP transmitter is the access network and if FlowNNAckNakEnableFwd is not 0x0000
or 0x0001 and the access network determines that transmitted data units were lost, then the access
network shall re-transmit the data units if they have not been re-transmitted in response to a
ReceiverStatus message. If the RLP transmitter is the access network and if
FlowNNAckNakEnableFwd is not 0x0000 or 0x0001 and the access network determines that
transmitted data units were lost, then the access network may re-transmit the data units if they have
been re-transmitted in response to a ReceiverStatus message.

If the RLP transmitter is the access terminal and if FlowNNAckNakEnableRev is not 0x0000 or
0x0001, then the access terminal may determine that transmitted data units have been lost if it does
not receive a ReceiverStatus message acknowledging the receipt of the data units within an
implementation-dependent time interval based on the AckTimer and an estimate of the round-trip
delay. If the RLP transmitter is the access terminal and if FlowNNAckNakEnableRev is not 0x0000
or 0x0001 and the access terminal determines that transmitted data units were lost, then the access
terminal shall re-transmit the data units if they have not been re-transmitted in response to a
ReceiverStatus message. If the RLP transmitter is the access terminal and if
FlowNNAckNakEnableRev is not 0x0000 or 0x0001 and the access terminal determines that
transmitted data units were lost, then the access terminal may re-transmit the data units if they have
been re-transmitted in response to a ReceiverStatus message.

If the RLP transmitter is the access network, and the ReceiverStatus record includes any sequence
number greater than or equal to V(S)yy.p, RLP shall perform the reset procedures specified in
3.3.4.4.1.2.1 for Route P of forward Link Flow NN. If the RLP transmitter is the access terminal, and
the ReceiverStatus record includes any sequence number greater than or equal to V(S)yy p, RLP shall
perform the reset procedures specified in 3.3.4.4.1.2.1 for Route P of reverse Link Flow NN. If the
ReceiverStatus record does not include any sequence number greater than or equal to V(S)yy p but the
requested data units are not available for retransmission, RLP shall ignore the ReceiverStatus record
for data units that are not available.
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V(S)nn.p = sequence number
of the first data unit of the next RLP
J packet to be sent.

I:\ Data units sent

Data Units awaiting transmission

Figure 34 RLP transmit sequence number variable

Upon receiving a ForwardTrafficChannelMAC. ForwardTrafficPacketsMissed indication for forward
Link Flow NN, the RLP transmitter in the access network shall transmit the requested data units(s) if
and only if all of the following conditions are satisfied:

s FlowNNFTCMACNakEnableFwd attribute is set to 0x0001.
s The requested data units have not been retransmitted before.
m  The requested data units are available.
m  The sequence space for the data units sent is equal to the value of Qwy 7.
Upon receiving a ReverseTrafficChannelMAC.ReverseTrafficPacketsMissed indication for reverse

Link Flow NN, the RLP transmitter in the access terminal shall transmit the requested data units(s) if
and only if all of the following conditions are satisfied:

s FlowNNRTCMACNakEnableRev attribute is set to 0x0001.

m  The requested data units have not been retransmitted before.

m  The requested data units are available.

m  The sequence space for the data units sent is equal to the value of Qwy 7.
If FlowNNAckNakEnableFwd is 0x0001, then the transmitter at the access network for each Route of
Link Flow NN shall meet the following requirements:

m  After transmitting a packet, the RLP transmitter shall start a flush timer for time
FlushTimer, where FlushTimer is a parameter of the FlowNNTimersFwd attribute.

m [fthe RLP transmitter sends another packet before the flush timer expires, the RLP
transmitter shall reset and restart the timer.

m  [f the timer expires, the RLP transmitter shall disable the flush timer and the RLP
transmitter should send an RLP packet that contains at least the data unit with sequence
number V(S)ynp-1.

If FlowNNAckNakEnableRev is 0x0001, then the transmitter at the access terminal for each Route of
Link Flow NN shall meet the following requirements:

= After transmitting a packet, the RLP transmitter shall start a flush timer for time
FlushTimer, where FlushTimer is a parameter of the Flow/NNTimersRev attribute.

m [f the RLP transmitter sends another packet before the flush timer expires, the RLP
transmitter shall reset and restart the timer.
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m  [f the timer expires, the RLP transmitter shall disable the flush timer and the RLP
transmitter should send an RLP packet that contains at least the data unit with sequence
number V(S)yn p-1.

The RLP transmitter should not transmit more than 25°%"<tene™! first_time data units in any
AbortTimer interval, where SequenceLength is the length of the SEQ field in the RLP header for the
corresponding Link Flow.

3.3.4.4.2.1.3 Reservation State Maintenance

The ReservationLabel parameter of the FlowNNReservationFwd or FlowNNReservationRev attribute
indicates the higher layer flows associated with Link Flow NN. Each ReservationLabel shall be
associated with no more than one forward Link Flow. Each ReservationLabel shall be associated with
no more than one reverse Link Flow.

Each Reservation can be in one of the following two states:
m  Close State

= Open State

The transmitter should transmit a higher layer packet using the Link Flow associated with the higher
layer flow if the associated Link Flow is activated and if the Reservation is in the Open state. The
transmitter should transmit a higher layer packet belonging to a higher layer flow that is not
associated with any Link Flow using the Link Flow with ReservationLabel 0xff. The transmitter may
transmit a higher layer packet belonging to a higher layer flow identified by a Reservation that is in
the Close state using the Link Flow with ReservationLabel Oxff. The transmitter may transmit a
higher layer packet belonging to a higher layer flow identified by a Reservation that is bound to a de-
activated Link Flow using the Link Flow with ReservationLabel Oxff.

Figure 35 and Figure 36 show the state transition diagram at the access terminal and the access
network. State transitions that may be caused by IdleState. ConnectionOpened,

ConnectedState. ConnectionClosed, and ActiveSetManagement. ConnectionLost indications are not
shown.

Initial State
of Reservations Initial State
other than Oxff of Reservation 0xff
Rx ReservationAccept for a ReservationOnRequest
or Rx ReservationOn
Close State Open State

Rx ReservationAccept for a ReservationOffRequest
or Rx ReservationOff

Figure 35 Reservation state diagram (access terminal)
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Initial State Initial State
of Reservation Oxff

than Oxff

Tx ReservationAccept for a ReservationOnRequest
or Tx an RLP packet for this Reservation

Close State Open State

Tx ReservationAccept for a ReservationOffRequest

Figure 36 Reservation state diagram (access network)

3.3.4.4.2.1.3.1 State independent requirements

3.3.4.4.2.1.3.1.1 Access terminal requirements

Upon receiving a RevReservationOn message, the access terminal shall:

Respond with a ReservationAccept message within the time period specified by
Tripresponse Of Teceiving the RevReservationOn message.

Set the TransactionlD field of the ReservationAccept message to that of the
RevReservationOn message.

Upon receiving a RevReservationOff message, the access terminal shall:

Respond with a ReservationAccept message within the time period specified by
Tripresponse Of receiving the RevReservationOff message.

Set the TransactionID field of the ReservationAccept message to that of the
RevReservationOff message.

Upon receiving a FwdReservationOn message, the access terminal shall:

Respond with a FwdReservationAck message within the time period specified by
Tripresponse Of reception of the FwdReservationOn message.

Set the TransactionlD field of the FwdReservationAck message to that of the
FwdReservationOn message.

Upon receiving a FwdReservationOff message, the access terminal shall

Respond with a FwdReservationAck message within the time period specified by
Tripresponse Of receiving the FwdReservationOff message.

Set the TransactionID field of the FwdReservationAck message to that of the
FwdReservationOff message.
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3.3.4.4.2.1.3.1.2 Access network requirements

The access network may re-send a FwdReservationOn message if it does not receive a
FwdReservationAck message containing the same TransactionID within the time period specified by
Tripresponse Of sending the FwdReservationOn message.

The access network may re-send a FwdReservationOff message if it does not receive a
FwdReservationAck message containing the same TransactionID within the time period specified by
Tripresponse Of sending the FwdReservationOff message.

The access network may send a RevReservationOn message to transition the state of the reverse link
Reservation of the access terminal to the Open state. The access network may re-send a
RevReservationOn message if it does not receive a ReservationAccept message containing the same
TransactionID within the time period specified by Tripresponse Of sending the RevReservationOn
message.

The access network may send a RevReservationOff message to transition the state of the reverse link
Reservation of the access terminal to the Close state. The access network may re-send a
RevReservationOff message if it does not receive a ReservationAccept message containing the same
TransactionID within the time period specified by Tripresponse Of sending the RevReservationOff
message.

If the access network receives a ReservationOnRequest message, it shall:

m  Send either a ReservationAccept message or a ReservationReject message within the
time period specified by Tripresponse Of reception of the ReservationOnRequest message.

= Set the TransactionlID field of the ReservationAccept or ReservationReject message to
that of the ReservationOnRequest message.
If the access network receives a ReservationOffRequest message, it shall:

m  Send a ReservationAccept or a ReservationReject message within the time period
specified by Tripresponse Of reception of the ReservationOffRequest message.

m  Set the TransactionlD field of the ReservationAccept or ReservationReject message to
that of the ReservationOffRequest message.

3.3.4.4.2.1.3.2 Close state
3.3.4.4.2.1.3.2.1 Access terminal requirements

The access terminal shall not transmit PDUs from higher layer flows belonging to this Reservation
using any Link Flow other than the Link Flow associated with ReservationLabel Oxff.

The access terminal may send a ReservationOnRequest message to request transition of the
Reservation to the Open state'>. The access terminal may re-send a ReservationOnRequest message if
it does not receive a corresponding ReservationAccept or ReservationReject message within the time

2 Note that the ReservationOnRequest message supports requests for multiple Reservations on both the forward
and reverse links. This arrangement allows requests for groups of Reservations (e.g., for bidirectional higher
layer application flows) to be combined in the same ReservationOnRequest message.
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period specified by Tripresponse Of sending the ReservationOnRequest message. If the
ReservationOnRequest message contains a Reservation bound to a reverse Link Flow, then the
Reservation shall transition to the Open state when the access terminal receives the corresponding
ReservationAccept message.

Upon receiving a RevReservationOn message, the access terminal shall transition the Reservation to
the Open state. Upon receiving an Id/eState. ConnectionOpened indication, the access terminal shall
transition the Reservations to the Open State whose corresponding ReservationKKIdleStateRev
attribute is 0x0002, where KK is the two-digit hexadecimal ReservationLabel in the range 0x00 to
0xff inclusive.

3.3.4.4.2.1.3.2.2 Access network requirements

If the Reservation entered this state as a result of any condition other than the following conditions,
then the access network shall send a FwdReservationOff message upon entering this state:

m  The access network transmitted a ReservationAccept message in response to a
ReservationOffRequest message requesting to transition the Reservation to the Close
state, or

m  ReservationKKIdleStateFwd attribute of the Reservation is 0x0001 or 0x0002, and the
Reservation transitioned to the Close state because the Connection was closed or lost.

Upon sending a ReservationAccept message for a Reservation Label bound to a forward Link Flow in
response to a ReservationOnRequest message, the access network shall transition the Reservation to
the Open state.

Upon sending a FwdReservationOn message, the access network shall transition the Reservation to
the Open state. Upon receiving an IdleState. ConnectionOpened indication, the access network shall
transition the Reservations to the Open state whose corresponding ReservationKKIdleStateFwd
attribute is 0x0002, where KK is the two-digit hexadecimal ReservationLabel in the range 0x00 to
0xff inclusive.

3.3.4.4.2.1.3.3 Open state
3.3.4.4.2.1.3.3.1 Access terminal requirements

The access terminal may transmit PDUs from higher layer flows belonging to this Reservation using
the Link Flow to which the Reservation is bound.

The access terminal may send a ReservationOffRequest message to request the transition of a
Reservation to the Close state. The access terminal may re-send a ReservationOffRequest message if
it does not receive a ReservationAccept or ReservationReject message within the time period
specified by Tripresponse Of sending the ReservationOffRequest message. If the ReservationOffRequest
message contains a Reservation bound to a reverse Link Flow, then the access terminal shall
transition the Reservation to the Close state when the access terminal receives a ReservationAccept
message.

Upon receiving a RevReservationOff message, the access terminal shall transition the Reservation to
the Close state.
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Upon receiving a ConnectedState. ConnectionClosed or ActiveSetManagement. ConnectionLost
indication, the access terminal shall transition to the Close state Reservations whose corresponding
ReservationKKIdleStateRev attribute is 0x0001 or 0x0002, where KK is the two-digit hexadecimal
ReservationLabel.

3.3.4.4.2.1.3.3.2 Access network requirements

The access network may transmit PDUs from higher layer flows belonging to this Reservation using
the Link Flow to which the Reservation is bound.

Upon sending a ReservationAccept message for a ReservationLabel bound to a forward Link Flow in
response to a ReservationOffRequest message, the access network shall transition the Reservation to
the Close state.

Upon receiving a ConnectedState. ConnectionClosed or ActiveSetManagement. ConnectionLost
indication, the access network shall transition to the Close state Reservations whose corresponding
ReservationKKIdleStateFwd attribute is 0x0001 or 0x0002, where KK is the two-digit hexadecimal
ReservationLabel.

If, for any KK, all of the following conditions are true, the access network shall take action within
Trumarounds Where Trumaround 18 €qual to 2 seconds, such that at least one of the following conditions
would no longer be true (e.g., by modifying the value of ReservationKKQoSUsedFwd or by
transitioning forward Reservation KK to the Close state):

m  ReservationKKQoSListFwd is set to a non-default value.
m  Forward Reservation KK is in the Open state.

m  ReservationKKQoSUsedFwd is set to the default value, or the QoSAttributeSet ID field
in ReservationKKQoSUsedFwd is not equal to the value of any QoSAttributeSet ID field
in the corresponding ReservationKKQoSListFwd attribute.

If, for any KK, all of the following conditions are true, the access network shall take action within
Trumaround> Where Trumaround 18 €qual to 2 seconds, such that at least one of the following conditions
would no longer be true (e.g., by modifying the value of ReservationKKQoSUsedRev or by
transitioning reverse Reservation KK to the Close state):

m  ReservationKKQoSListRev is set to a non-default value.
m  Reverse Reservation KK is in the Open state.

m  ReservationKKQoSUsedReyv is set to the default value or the QoSAttributeSet ID field in
ReservationKKQoSUsedRev is not equal to the value of any QoSAttributeSet ID field in
the corresponding ReservationKKQoSListRev attribute.

3.3.4.4.2.2 RLP receive procedures

If SecurityEnabled public data of the Security Protocol is set to ‘1°, then the RLP receiver shall
discard any data unit received for which the IsSecure field of the Lower MAC header is set to ‘0.

If FlowNNSequencelLengthFwd is 0x0000, then the access network will follow the procedures in
3.3.4.4.2.2.1 when receiving an RLP packet. If FlowNNSequenceLengthFwd is not 0x0000, then the
access network will follow the procedures in 3.3.4.4.2.2.2 when receiving an RLP packet.
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If FlowNNSequenceLengthRev is 0x0000, then the access terminal will follow the procedures in
3.3.4.4.2.2.1 when receiving an RLP packet. If FlowNNSequenceLengthRev is not 0x0000, then the
access terminal will follow the procedures in 3.3.4.4.2.2.2 when receiving an RLP packet.

3.3.4.4.2.2.1 Receive procedures for flows with a SequencelLength of zero

If the FlowNNSequenceLengthFwd or the FlowNNSequenceLengthRev is 0x0000, then the RLP
receiver shall perform the following:

m Ifthe First and Last fields of the RLP header are ‘1°, the RLP receiver shall pass the
complete Route Protocol packet to the Route Protocol layer.

m  Otherwise, the RLP receiver shall discard the packet.
3.3.4.4.2.2.2 Receive procedures for flows with a non-zero SequencelLength

The RLP receiver shall maintain two SequencelLength-bit variables for receiving, V(R)yx p and
V(N)wnp (see Figure 37), where NN is the two-digit hexadecimal Link Flow number in the range 0x00
to Niinkrowmax-1 inclusive, and P is the Route indicator that takes values of either A or B. V(R)yn p
contains the sequence number of the next data unit expected to arrive. V(N)yy p contains the sequence
number of the first missing data unit, as described below.

In addition, the RLP receiver shall keep track of the status of each data unit in its resequencing buffer
indicating whether the data unit was received or not. Use of this status is implied in the following
procedures. The RLP receiver informs the RLP transmitter of the status of data units in its receive
buffer by sending a ReceiverStatus message. The ReceiverStatus message shall convey status of all
missing data from V(N)yyp onwards that has not been conveyed in a previous ReceiverStatus message
and V(R)nvp. The ReceiverStatus message may convey status of missing data that has been conveyed
in previous ReceiverStatus messages. The ReceiverStatus message shall not convey status of data
units with a sequence number less than V(N)yy p.

V(N)xn p = next data unit needed for V(R)nn p = next new data unit
sequential delivery J expected

Data units received in sequence

Data units received out of sequence

Buffer space for new or missed data units

P

Figure 37 RLP receive sequence number variables

In the following, X denotes the sequence number of a received data unit. For each received data unit,
RLP shall perform the following procedures in order:

m  If the RLP receiver is an access terminal and FlowNNAckNakEnableFwd is 0x0002, then
RLP shall send a ReceiverStatus message within AckTimer interval of receiving the data
unit,
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If the RLP receiver is an access network and Flow/NNAckNakEnableRev is 0x0002, then
RLP shall send a ReceiverStatus message within AckTimer interval of receiving the data
unit.

If the RLP receiver is an access terminal and FlowNNAckNakEnableFwd is 0x0003 and
the Last field of the RLP header is ‘0’, then RLP shall send a ReceiverStatus message
within AckTimer interval of receiving the data unit.

If the RLP receiver is an access network and FlowNNAckNakEnableRev is 0x0003 and
the Last field of the RLP header is ‘0’, then RLP shall send a ReceiverStatus message
within AckTimer interval of receiving the data unit.

If the RLP receiver is an access terminal and FlowNNAckNakEnableFwd is 0x0003 and
the Last field of the RLP header is ‘1°, then RLP shall send a ReceiverStatus message
upon receiving the data unit.

If the RLP receiver is an access network and FlowNNAckNakEnableRev is 0x0003 and
the Last field of the RLP header is “1°, then RLP shall send a ReceiverStatus message
upon receiving the data unit.

If X < V(N)ww.p, the data unit shall be discarded as a duplicate.

£ V(N)wyp < X < V(R)nn p, and the data unit is not already stored in the resequencing
buffer, then:

o RLP shall store the received data unit in the resequencing buffer.

o IfX=V(N)wnpand if in-order delivery of Route Protocol packets is required, then
RLP shall pass all contiguous complete Route Protocol packets in the resequencing
buffer that have not been passed to the Route Protocol, from the beginning of the
resequencing buffer upward to the Route Protocol. RLP shall then set V(N)yy p to
(LAST+1) where LAST is the sequence number of the last contiguous data unit in the
resequencing buffer.

o If X=V(N)ynp and if in-order delivery of Route Protocol packets is not required, then
RLP shall pass all complete Route Protocol packets in the resequencing buffer that
have not been passed to the Route Protocol layer, from the beginning of the
resequencing buffer upward to the Route Protocol. RLP shall then set V(N)yyp to
(LAST+1) where LAST is the sequence number of the last contiguous data unit in the
resequencing buffer.

If V(N)xnp < X < V(R)yyp and the data unit has already been stored in the resequencing
buffer, then the data unit shall be discarded as a duplicate.

IfX= V(R)NN,P: then:

a IfV(R)wvpe=V(N)ynp, then RLP shall increment V(N)yy p and V(R)yy p and shall pass
all complete Route Protocol packets in the resequencing buffer that have not been
passed to the Route Protocol, from the beginning of the resequencing buffer upward
to the Route Protocol.

a IfV(R)wvp# V(N)wnp, then RLP shall increment V(R)yy p and shall store the data unit
in the resequencing buffer. If in-order delivery of Route Protocol packets is not
required, then RLP shall pass all complete Route Protocol packets in the
resequencing buffer that have not been passed to the Route Protocol, from the
beginning of the resequencing buffer upward to the Route Protocol.
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s IfX> V(R)NN,Pa then:
o RLP shall store the data unit in the resequencing buffer.

o Ifin-order delivery of Route Protocol packets is not required, then RLP shall pass all
complete Route Protocol packets in the resequencing buffer that have not been
passed to the Route Protocol, from the beginning of the resequencing buffer upward
to the Route Protocol.

o Ifthe RLP receiver is an access network, then RLP shall set an RLP abort timer to
AbortTimer, where AbortTimer is a parameter of the FlowNNTimersReyv attribute,
for each missing RLP data unit from V(R)nyp to X-1, inclusive. If the RLP receiver is
an access terminal, then RLP shall set an RLP abort timer to AbortTimer where
AbortTimer is a parameter of the FlowNNTimersFwd attribute, for each missing RLP
data unit from V(R)yyp to X-1, inclusive.

o RLP shall set V(R)ynp to X+1.

o Ifthe RLP receiver is an access terminal and if the Flow NNAckNakEnableFwd
attribute is not 0x0000, then RLP shall send a ReceiverStatus message. If the RLP
receiver is an access network and if the Flow/NNAckNakEnableRev attribute is not
0x0000, then RLP shall send a ReceiverStatus message.

If a missing data unit has not arrived when its RLP abort timer expires and if in-order delivery of
Route Protocol packets is required, then RLP shall pass all complete Route Protocol packets that have
not been passed to the Route Protocol, from the beginning of the resequencing buffer upward up to
the next missing data unit to the Route Protocol. RLP may pass to the Route Protocol partially
received packets with an indication of partial packet delivery.

If the RLP receiver is the access network and if FlowNNAckNakEnableRev is not 0x0000, then the
access network may determine that a ReceiverStatus message or the retransmitted data units have
been lost if it does not receive the data units within an implementation-dependent time interval based
on an estimate of the round-trip delay and if other packets were received from the access terminal. If
the RLP receiver is the access network and if FlowNNAckNakEnableRev is not 0x0000 and the
access network determines that a ReceiverStatus message or the retransmitted data units were lost,
and the abort timer for the retransmitted data units has not expired, then the access network shall
transmit a ReceiverStatus message.

If the RLP receiver is the access terminal and if FlowNNAckNakEnableFwd is not 0x0000, then the
access terminal may determine that a ReceiverStatus message or the retransmitted data units have
been lost if it does not receive the data units within an implementation-dependent time interval based
on an estimate of the round-trip delay and if other packets were received from the access network. If
the RLP receiver is the access terminal and if FlowNNAckNakEnableFwd is not 0x0000 and the
access terminal determines that a ReceiverStatus message or the retransmitted data units were lost,
and the abort timer for the retransmitted data units has not expired, then the access terminal shall
transmit a ReceiverStatus message.

RLP shall set V(N)yyp to the sequence number of the next missing data unit, or to V(R)yy if there are
no remaining missing data units. Further recovery is the responsibility of higher layer protocols.
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3.3.4.4.3 In-band message transfer

The access network shall send the in-band messages in 3.3.4.6 on forward Link Flow Ny inriowMax-1-
The access network shall not send an in-band message on forward Link Flows 0x00 to Ny inkriowMax-2-

The access terminal shall send the in-band messages in 3.3.4.6 on reverse link Flow Ny inriowmax-1-
The access terminal shall not send an in-band message on reverse Link Flows 0x00 to Ny iukriowMax-2-

The access network and access terminal shall not send an in-band message using the Signaling
Transport. The access network and access terminal shall discard an in-band message received from
the Signaling Transport.

All in-band messages shall apply only to the instance of the Default Data Transport sending and
receiving the message. All in-band messages shall apply only to the Route that the message is sent

and received on.

3.3.4.4.4 RLP packet header

The RLP packet header, which precedes the RLP payload, has the following format:

Field Length (bits)
LinkFlowNumber 4
Route 1
SequenceSpace 1
First 1
Last 1
SEQ 0,8, 16, or 24

LinkFlowNumber The identifier for this Link Flow.

Route If this RLP packet is sent on Route A, then the sender shall set this field to
‘0’. Otherwise, the sender shall set this field to ‘1°.

SequenceSpace The sender shall set this flag to the value of the sequence space variable
QNN,Tx-
First If the payload of this RLP packet is the first segment of a Route Protocol

packet, then the sender shall set this field to ‘1°. Otherwise, the sender shall
set this field to ‘0’.

Last If the payload of this RLP packet is the last segment of a Route Protocol
packet, then the sender shall set this field to ‘1°. Otherwise, the sender shall
set this field to ‘0’.
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The RLP sequence number of the first data unit in the RLP payload®. If this
RLP packet is being sent on the forward link, the length of this field is
indicated by the FlowNNSequencelLengthFwd attribute corresponding to this
flow. If this RLP packet is being sent on the reverse link, the length of this
field is indicated by the FlowNNSequencelLengthRev attribute corresponding
to this flow.

3.3.4.5 Message formats

The protocol uses the AttributeUpdateRequest, AttributeUpdateAccept, and AttributeUpdateReject
messages of the Generic Attribute Update Protocol in 10.9 to update configurable attributes.

3.3.4.5.1 ReservationOnRequest

The access terminal sends this message to request transition of one or more Reservations to the Open

State.

MessagelD

TransactionID

ReservationCount

Reserved

Link

Field Length (bits)
MessagelD 8
TransactionID 8
ReservationCount 8

ReservationCount occurrences of the following three fields:

{
Reserved 7
Link 1
ReservationLabel 8
}

The access terminal shall set this field to 0x04.

The access terminal shall set this field according to 10.8 for each
ReservationOnRequest or ReservationOffRequest message sent.

The access terminal shall set this field to the number of ReservationLabel
fields in this message. The access terminal shall include ReservationCount
occurrences of the following three fields with the message.

The access terminal shall set this field to ‘0000000’. The access network
shall ignore this field.

If this request is for a forward Reservation, then the access terminal shall set
this field to ‘1°. If this request is for a reverse Reservation, then the access
terminal shall set this field to ‘0’.

' When data unit is set to RLP payload, the RLP packet contains one data unit.
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ReservationLabel The access terminal shall set this field to the Reservation for which this
request is generated.

| Channels | RTC | |sLP | Best Effort |

‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

3.3.4.5.2 ReservationOffRequest

The access terminal sends this message to request transition of one or more Reservations to the Close
State.

Field Length (bits)
MessagelD 8
TransactionID 8
ReservationCount 8

ReservationCount occurrences of the following three fields:

{
Reserved 7
Link 1
ReservationLabel 8
}
MessagelD The access terminal shall set this field to 0x05.
TransactionlD The access terminal shall set this field according to 10.8 for each
ReservationOnRequest or ReservationOffRequest message sent.
ReservationCount The access terminal shall set this field to the number of ReservationLabel
fields in this message. The sender shall include ReservationCount
occurrences of the following three fields with the message.
Reserved The access terminal shall set this field to ‘0000000°. The access network
shall ignore this field.
Link If this request is for a forward Reservation, then the access terminal shall set
this field to ‘1°. If this request is for a reverse Reservation, then the access
terminal shall set this field to ‘0’.
ReservationLabel The access terminal shall set this field to the Reservation for which this
request is generated.
‘ Channels ‘ RTC ‘ ‘ SLP ‘ Best Effort ‘
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘
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3.3.4.5.3 ReservationAccept

The access network sends this message to acknowledge reception of and allow the state transition
requested by a ReservationOnRequest or ReservationOffRequest message. The access terminal sends
this message to acknowledge reception of and accept the state transition requested by a
RevReservationOn or RevReservationOff message.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The sender shall set this field to 0x06.
TransactionlD The access network shall set this field to the TransactionID field of the

ReservationOnRequest or ReservationOffRequest message to which the
access network is responding. The access terminal shall set this field to the
TransactionlD field of the RevReservationOn or RevReservationOff message
to which the access terminal is responding.

| Channels | FTC  RTC | [stp | Best Effort |

‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

3.3.4.5.4 ReservationReject

The access network sends this message to acknowledge reception of and deny the state transition
requested by a ReservationOnRequest or ReservationOffRequest message.

Field Length (bits)
MessagelD 8
TransactionID 8
ReservationCount 8

ReservationCount occurrences of the following three fields:

{
Reserved 7
AllowableLink 1
AllowableReservationLabel 8
h
MessagelD The access network shall set this field to 0x07.
TransactionID The access network shall set this field to the TransactionID field of the

ReservationOnRequest or ReservationOffRequest message to which the
access network is responding.
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The access network shall set this field to the number of ReservationLabel
fields in this message. The sender shall include ReservationCount
occurrences of the following three fields with the message.

The access network shall set this field to ‘0000000°. The access terminal
shall ignore this field.

If the Reservation for which the access network would have allowed the state
transition requested in the ReservationOnRequest or ReservationOffRequest
message is a forward Reservation, then the access network shall set this field
to ‘1’. If the Reservation for which the access network would have allowed
the state transition requested in the ReservationOnRequest or
ReservationOffRequest message is a reverse Reservation, then the access
network shall set this field to ‘0°.

AllowableReservationLabel

The access network shall set this field to the Reservation for which the access
network would have allowed the state transition requested in the
ReservationOnRequest or ReservationOffRequest message.

‘ Channels

FTC | |sLp | Best Effort |

‘ Addressing

Unicast ‘ ‘ Security | Required ‘

3.3.4.5.5 RevReservationOn

The access network sends this message to transition an activated reverse Reservation to the Open

state.

MessagelD

TransactionID

ReservationCount

Field Length (bits)
MessagelD 8
TransactionID 8
ReservationCount 8

ReservationCount occurrences of the following field:

{

| ReservationLabel 8

}

The access network shall set this field to 0x08.

The access network shall set this field according to 10.8 for each
RevReservationOn or RevReservationOff message sent..

The access network shall set this field to the number of ReservationLabel
fields in this message. The sender shall include ReservationCount
occurrences of the following field with the message.
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ReservationLabel The access network shall set this field to the Reservation that is to be
transitioned to the Open state.

| Channels | FTC | [sLp | Best Effort |

‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

3.3.4.5.6 RevReservationOff

The access network sends this message to transition an activated reverse link Reservation to the Close
state.

Field Length (bits)
MessagelD 8
TransactionID 8
ReservationCount 8

ReservationCount occurrences of the following field:

{
| ReservationLabel 8
H
MessagelD The access network shall set this field to 0x09.
TransactionlD The access network shall set this field according to 10.8 for each
RevReservationOn or RevReservationOff message sent. If this is the first
RevReservationOn or RevReservationOff message sent by the access
network, then the access network shall set this field to zero.
ReservationCount The access network shall set this field to the number of Reservation fields in
this message. The sender shall include ReservationCount occurrences of the
following field with the message.
ReservationLabel The access network shall set this field to the Reservation which is to be
transitioned to the Close state.
| Channels | FTC | |stp | Best Effort |
‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘
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3.3.4.5.7 FwdReservationOn

The access network sends this message to inform the access terminal when a forward Reservation
transitions to the Open state.

Field Length (bits)
MessagelD 8
TransactionID 8
ReservationCount 8

ReservationCount occurrences of the following field:

{
| ReservationLabel 8
}
MessagelD The access network shall set this field to 0x0a.
TransactionlD The access network shall set this field according to 10.8 for each
FwdReservationOn or FwdReservationOff message sent.
ReservationCount The access network shall set this field to the number of ReservationLabel
fields in this message. The sender shall include ReservationCount
occurrences of the following field with the message.
ReservationLabel The access network shall set this field to the Reservation which is to be
transitioned to the Open state.
| Channels FTC | [stp ] Best Effort |
| Addressing Unicast | | Security | Required

3.3.4.5.8 FwdReservationOff

The access network sends this message to inform the access terminal when a forward Reservation
transitions to the Close state.

Field Length (bits)
MessagelD 8
TransactionID 8
ReservationCount 8

ReservationCount occurrences of the following field:

{

| ReservationLabel 8

}
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MessagelD The access network shall set this field to 0x0b.

TransactionlD The access network shall set this field according to 10.8 for each
FwdReservationOn or FwdReservationOff message sent.

ReservationCount The access network shall set this field to the number of ReservationLabel
fields in this message. The sender shall include ReservationCount
occurrences of the following field with the message.

ReservationLabel The access network shall set this field to the Reservation which is to be
transitioned to the Close state.

| Channels | FTC | st | Best Effort |

| Addressing ‘ Unicast | ) | Security | Required |

3.3.4.5.9 FwdReservationAck

The access terminal sends this message to acknowledge reception of the FwdReservationOn or the
FwdReservationOff message and to accept the related state transition.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The access network shall set this field to 0x0c.
TransactionID The access terminal shall set this field to the TransactionlID field of the

FwdReservationOn or FwdReservationOff message to which the access
network is responding.

| Channels | RTC | [stp ] Best Effort |
| Addressing ‘ Unicast | | Security | Required |
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3.3.4.5.10 FlowQoSDetect

The access network sends this message to inform the access terminal that it should add a new
Reservation or modify the ReservationKKQoSListFwd or ReservationKKQoSListRev attribute for an
existing Reservation KK. The access network may include a packet filter specification in the message.

Field Length (bits)

MessagelD 8

Reservedl 6

Link 1

ReservationIncluded 1

ReservationLabel Oor8

ReservationPriority 8

QoSAttributeSetCount 8

QoSAttributeSetCount occurrences of the following record:

{

QoSAttributeSetLength 8

QoSAttributeSet QoSAttributeSetLength
x8

}

‘ FilterSpecCount ‘ 8

FilterSpecCount occurrences of the following record:

{

FilterSpecType 8

FilterSpecLength 8

FilterSpec FilterSpecLength x 8

h

MessagelD The access network shall set this field to 0x0d.

Reservedl The access network shall set this field to ‘000000°. The access terminal shall
ignore this field.

Link If this message is for a forward Reservation, then the access network shall set
this field to ‘1°. If this message is for a reverse Reservation, then the access
network shall set this field to ‘0°.

ReservationIncluded  The access network shall set this field to ‘1’ to modify an existing
Reservation. The access network shall set this field to ‘0’ to add a new
Reservation.

ReservationLabel If ReservationIncluded is ‘0’, then the access network shall omit this field.

Otherwise, the access network shall set this field to the Reservation for which
this message is generated.
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ReservationPriority The access network shall set this field to indicate the priority to be assigned
to the reservation. The value 0x00 indicates the highest priority and the value
Oxff indicates the lowest priority.

QoSAttributeSetCount The access network shall set this field to the number of QoSAttributeSets
associated with this reservation. Each QoSAttributeSet contains one set of
acceptable QoS parameters. If multiple QoS attribute sets are included, the
sender shall include the QoS attribute sets in descending order of preference.
The sender shall include QoSAttributeSetCount occurrences of the following
two fields with the message.

QoSAttributeSetLength
The access network shall set this field to the length, in octets, of the
QoSAttributeSet.

QoSAttributeSet The QoS parameters requested for the reservation. The access network shall
set this record as defined in 3.3.6.2.9.1.

FilterSpecCount The access network shall set this field to the number of FilterSpecs
associated with this reservation. The sender shall include FilterSpecCount
occurrences of the following three fields with the message.

FilterSpecType The access network shall set this field to an identifier for the Filter
Specification Type according to Table 13.

FilterSpecLength The access network shall set this field to the length of the FilterSpec field in
units of octets.

FilterSpec If FilterSpecType is 0x01, then the access network shall set this record as
defined in 3.3.6.2.13.1. If FilterSpecType is 0x02, then the sender shall set
this record as defined in 3.3.6.2.13.2. Otherwise, the sender shall omit this
record.

| Channels | FTC | [stp | Best Effort |

‘ Addressing ‘ Unicast ‘ ‘ Security ‘ Required ‘

Copyright © 2006 IEEE. All rights reserved. 168
This is an unapproved IEEE Standards Draft, subject to change.



21

22

23

3.3.4.6 In-band message formats

3.3.4.6.1 ResetRxRequest

The RLP receiver in the access terminal or the access network sends the ResetRxRequest message to

reset its peer RLP transmitter.

MessagelD
TransactionlD

ResetAllFlows

LinkFlowNumber

SequenceSpace

Reserved
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Field Length (bits)
MessagelD 8
TransactionID 8
ResetAllFlows 1
LinkFlowNumber 4
SequenceSpace 1
Reserved 2

The sender shall set this field to 0xf0.
The sender shall set this field according to 10.8.

The sender shall set this field to ‘1’ to reset all Link Flows. Otherwise the
sender shall set this field to ‘0.

The sender shall set this field to the Link Flow that is reset. The sender shall
set this field to ‘0000’ if the ResetAllFlows field is set to ‘1°. The receiver
shall ignore this field if the ResetAllFlows field is set to “1°.

The sender shall set this flag to the value of the sequence space variable
Onwnre- The sender shall set this field to ‘0’ if the ResetAllFlows field is set to
‘1°. The receiver shall ignore this field if the ResetAllFlows field is set to 1°.

The sender shall set this field to ‘00’. The receiver shall ignore this field.

3.3.4.6.2 ResetRxAck

The RLP transmitter in the access terminal or the access network sends the ResetRxAck message in
response to the ResetRxRequest message.

MessagelD

TransactionID

Field Length (bits)
MessagelD 8
TransactionID 8

The sender shall set this field to 0xf1.

The sender shall set this field to the TransactionID of the associated
ResetRxRequest message.
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3.3.4.6.3 ResetTxIndication

The RLP transmitter in the access terminal or the access network sends the ResetTxIndication
message to reset its peer RLP receiver.

MessagelD
TransactionlD

ResetAllFlows

LinkFlowNumber

SequenceSpace

Reserved

Field Length (bits)
MessagelD 8
TransactionID 8
ResetAllFlows 1
LinkFlowNumber 4
SequenceSpace 1
Reserved 2

The sender shall set this field to 0xf2.
The sender shall set this field according to 10.8.

The sender shall set this field to ‘1’ to reset all Link Flows. Otherwise the
sender shall set this field to ‘0’.

The sender shall set this field to the Link Flow that is reset. The sender shall
set this field to ‘0000’ if the ResetAllFlows field is set to ‘1°. The receiver
shall ignore this field if the ResetAllFlows field is set to ‘1°.

The sender shall set this flag to the value of the sequence space variable
Onv.1x- The sender shall set this field to ‘0’ if the ResetAllFlows field is set to
‘1’. The receiver shall ignore this field if the ResetAllFlows field is set to ‘1°.

The sender shall set this field to ‘00’. The receiver shall ignore this field.

3.3.4.6.4 ResetTxAck

The RLP receiver in the access terminal or the access network sends the ResetTxAck message in
response to the ResetTxIndication message.

MessagelD

TransactionlD

Field Length (bits)
MessagelD 8
TransactionID 8

The sender shall set this field to 0xf3.

The sender shall set this field to the TransactionID of the associated
ResetTxIndication message.
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3.3.4.6.5 ReceiverStatus

The access terminal and the access network send the ReceiverStatus message to acknowledge the
receipt of one or more RLP data units or to request the retransmission of one or more RLP data units.

Field Length (bits)
MessagelD 8
LinkFlowNumber 4
SequenceSpace 1
LatestDataUnit 1
Reserved0 1
TimeStampIncluded 1
Reservedl Oor4
TimeStamp Oor12
SequencelLength 8
ReportCount 8
ReportCount occurrences of the following record:
{
FirstErasedDataUnit SequencelLength
WindowLen SequencelLength
i
‘ VR SequenceLength

MessagelD The sender shall set this field to 0xf4.

LinkFlowNumber The sender shall set this field to the Link Flow for which this ReceiverStatus
is being sent.

SequenceSpace The sender shall set this flag to the value of the sequence space variable
ONN Ry

Reserved0 The sender shall set this field to ‘0°. The receiver shall ignore this field.

LatestDataUnit If the latest data unit in the receive buffer is the data unit with sequence
number V(R) — 1, then the sender shall set this field to ‘1°. Otherwise, the
sender shall set this field to ‘0’.

TimeStamplIncluded  If the value of the FlowNNAckNakEnableFwd attribute is 0x0002 or 0x0003,
then the access terminal shall set this field to ‘1°. Otherwise, the access
terminal shall set this field to ‘0. If the value of the
FlowNNAckNakEnableRev attribute is 0x0002 or 0x0003, then the access
network shall set this field to ‘1°. Otherwise, the access network shall set this
field to ‘0’. NN is the two-digit hexadecimal Link Flow number.

Reserved1 If TimeStamplIncluded is ‘0’, then the sender shall omit this field. Otherwise,

the sender shall set this field to ‘0000°. The receiver shall ignore this field.
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If TimeStamplIncluded is ‘0’, then the sender shall omit this field. Otherwise,
the sender shall set this field to the 12 least significant bits of the system
time, in units of frames, when the latest data unit in the receive buffer was
received.

The sender shall set this field to the length of the sequence number as
indicated by the FlowNNSequencelLengthFwd or
FlowNNSequenceLengthRev attribute for forward or reverse Link Flow NN,
respectively in units of bits.

The sender shall set this field to the number of Report records included in
this message. The sender shall include ReportCount occurrences of the
following two fields with the message.

The sender shall set this field to the sequence number of the first RLP data
unit erased in a sequence of erased data units.

The sender shall set this field to the length of the erased window in data
units.

The sender shall set this field to V(R)ynp.

3.3.4.7 Interface to other protocols

3.3.4.7.1 Commands

This protocol issues the following command:

m  AirLinkManagement. OpenConnection

3.3.4.7.2 Indications

This protocol registers to receive the following indications:

m  IdleState. ConnectionOpened

m  ReverseTrafficChannelMAC.ReverseTrafficPacketsMissed along with parameters
indicating the Link Flow number and missing octets.

n  ForwardTrafficChannelMAC.ForwardTrafficPacketsMissed along with parameters
indicating the Link Flow number and missing octets.

m  ConnectedState. ConnectionClosed

m  ActiveSetManagement. ConnectionLost

3.3.4.8 RLP packet priorities

For a given Link Flow, the sender shall assign higher priority to packets containing retransmitted
transport traffic than packets containing only first time transmissions. If
FlowNNTransmitAbortTimerRev is not set to 0x0000, then the access terminal should transmit a
higher layer data unit within FlowNNTransmitAbortTimerRev time of the higher layer data unit being
received. The access terminal may use the FlowNNTransmitAbortTimerRev attribute to determine the
priority of reverse RLP packets. If Flow NNTransmitAbortTimerFwd is not set to 0x0000, then the
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1 access network should transmit a higher layer data unit within FlowNNTransmitAbortTimerFwd time
> of the higher layer data unit being received. The access network may use the

3 FlowNNTransmitAbortTimerFwd attribute to determine the priority of forward RLP packets.

4 3.3.4.9 Protocol numeric constants

respond to ReservationOnRequest,
ReservationOffRequest, ResetTxIndication and
ResetRxRequest messages.

Time period within which the access terminal is to
respond to ResetTxIndication and ResetRxRequest
messages.

Constant Meaning Value
NiinkFlowmax | Maximum total number of activated and deactivated 16
Link Flows.
Tripresponse | Time period within which the access network is to 1 second

7 3.3.5 Flow Control Protocol

s 3.3.5.1 Overview

o The Flow Control Protocol provides procedures and messages used by the access terminal and the
10 access network to perform flow control for the forward link of the Default Data Transport.

11 This protocol can be in one of the following states:

12 m  Close State: in this state, the Default Data Transport for the access network does not send
13 any RLP packets.

14 = Open State: in this state, the Default Data Transport for the access network can send RLP
15 packets.

16 Figure 38 and Figure 39 show the state transition diagram at the access terminal and the access

17 network.

Initial Stat
Tx XonRequest nitial State
Close State Open State
s Rx XoffResponse
19 Figure 38 Flow control protocol state diagram (access terminal)

Copyright © 2006 IEEE. All rights reserved.

This is an unapproved IEEE Standards Draft, subject to change.

173



20

21

22

23

24

25

26

IEEE P802.20/D1, January 2006

Initial State
Rx XonRequest

Close State Open State

Tx XoffResponse

Figure 39 Flow control protocol state diagram (access network)
The flow control protocol is a protocol associated with the Default Data Transport.
3.3.5.2 Primitives
3.3.5.2.1 Commands
This protocol does not define any commands.
3.3.5.2.2 Return indications
This protocol does not return any indications.
3.3.5.3 Protocol data unit

The transmission unit of this protocol is a message. This is a control protocol and, therefore, it does
not carry payload on behalf of other layers or protocols.

3.3.5.4 Procedures

All messages for the flow control protocol shall apply only to the instance of the Default Data
Transport sending and receiving the message.

The flow control protocol makes use of the XOnRequest, XOnResponse, XOffRequest, and
XOffResponse in-band messages as defined in 3.3.4.4.3.

3.3.5.4.1 Transmission and processing of RestartNetworkinterface message

The access network may send a RestartNetworkInterface message to direct the access terminal to
restart the interface between the Data Transport and the higher layer.

Upon receiving a RestartNetworkInterface message, the access terminal shall send a
RestartNetworkInterfaceAck message within the time period specified by Trcresponse, and shall restart
the interface between the Data Transport and the higher layer. The access terminal may also restart
higher layer protocols.

3.3.5.4.2 Close state

In this state, the access network shall not send any RLP packets. In this state, the access network may
send RLP in band messages.
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3.3.5.4.2.1 Access terminal requirements

The access terminal shall send an XonRequest message when it is ready to receive RLP packets from
the access network.

The access terminal shall transition to the Open State when it sends an XonRequest message.
3.3.5.4.2.2 Access network requirements

If the access network receives an XonRequest message, it shall:

= Send an XonResponse message within the time period specified by Trcresponse after
reception of the XonRequest message to acknowledge reception of the message.

m  Transition to the Open State.
3.3.5.4.3 Open state
In this state, the access terminal and the access network may send or receive any RLP packets.
3.3.5.4.3.1 Access terminal requirements

The access terminal may re-send an XonRequest message if it does not receive an XonResponse
message or an RLP packet (corresponding to this instance of the Default Data Transport) within the
time period specified by Trcresponse after sending the XonRequest message.

The access terminal may send an XoffRequest message to request the access network to stop sending
RLP packets. The access terminal shall transition to the Close state when it receives an XoffResponse
message with a TransactionID field equal to the TransactionID sent in the XoffRequest message.

The access terminal may re-send an XoffRequest message if it does not receive an XoffResponse
message within the time period specified by Trcresponse after sending the XoffRequest message.

3.3.5.4.3.2 Access network requirements

If the access network receives an XoffRequest message, it shall

= Send an XoffResponse message within the time period specified by Trcresponse after
reception of the XoffRequest message to acknowledge reception of the message.

m  Transition to the Close State.
If the access network receives an XonRequest message, it shall send an XonResponse message within

the time period specified by Trcresponse after reception of the XonRequest message to acknowledge
reception of the message.
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3.3.5.5 Message formats

3.3.5.5.1 RestartNetworkinterface

The access network sends this message to request the access terminal to restart the network interface.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The access network shall set this field to 0x0e.
TransactionID The access network shall set this field according to 10.8.
| Channels FTC | | SLP | Best Effort |
| Addressing Unicast | | Security | Required |

3.3.5.5.2 RestartNetworkinterfaceAck

The access terminal sends this message to acknowledge reception of a RestartNetworkInterface

message.
Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The access terminal shall set this field to 0xOf.
TransactionlD The access terminal shall set this value to the value of the TransactionID
field of the corresponding RestartNetworkInterface message.
| Channels RTC | [stp | Best Effort |
‘ Addressing Unicast ‘ ‘ Security ‘ Required ‘
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3.3.5.6 In-band message formats
3.3.5.6.1 XonRequest

The access terminal sends this message to request transition to the Open State.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The access terminal shall set this field to 0xf5.
TransactionlD The access terminal shall set this field according to 10.8.

3.3.5.6.2 XonResponse

The access network sends this message to acknowledge reception of the XonRequest message.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The access network shall set this field to 0xf6.
TransactionlD The access network shall set this field to the value of the TransactionID field

of the corresponding XonRequest message.
3.3.5.6.3 XoffRequest

The access terminal sends this message to request transition to the Close State.

Field Length (bits)
MessagelD 8
TransactionID 8
MessagelD The access terminal shall set this field to 0xf7.
TransactionlD The access terminal shall set this field according to 10.8.
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The access network sends this message to acknowledge reception of the XoffRequest message.

MessagelD

TransactionlD
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Field Length (bits)
MessagelD 8
TransactionID 8

The access network shall set this field to 0x{8.

The access network shall set this field to the value of the TransactionID field
of the corresponding XoffRequest message.

3.3.5.7 Interface to other protocols

3.3.5.7.1 Commands

This protocol does not issue any commands.

3.3.5.7.2 Indications

This protocol does not register to receive any indications.

3.3.5.8 Protocol numeric constants

Constant

Meaning

Value

TFCResponse

Time period within which the access terminal and
access network are to respond to flow control

messages.

200 ms
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3.3.6 Configuration attributes for the default data transport

The access terminal shall support default values of all attributes.

Unless specified otherwise, the access terminal and the access network shall use the Generic Attribute
Update Protocol in 10.9 to update configurable attributes belonging to the Default Data Transport.

3.3.6.1 Simple attributes

The negotiable simple attribute for this protocol is listed in Table 11. The access terminal and the
access network shall use as defaults the values in Table 11 that are listed in bold italics.

Table 11 Configurable values

Attribute ID Attribute Values Meaning
Oxffff MaxAbortTimer 0x01f4 Maximum abort timer defaults to 500 ms.
0x0000 to | Maximum abort timer in units of ms.
0x2710
All other Reserved
values
0xfeOf FlowOF AckNakEnableFwd 0x0000 RLP receivers associated with forward
Link Flow 0x0F do not transmit
ReceiverStatus messages.
All other Reserved.
values
0xfeNN FlowNNAckNakEnableFwd 0x0000 RLP receivers associated with forward
NN is the two-digit | NN is the two-digit Link Flow NN do not transmit
hexadecimal Link | hexadecimal Link Flow ReceiverStatus messages.
Flow number of number in the range 0x00 to 0x0001 RLP receivers associated with forward
the forward Link NLinkFlowMax-2 inclusive, where Link Flow NN transmit a ReceiverStatus
Flow in the range hexadecimal digits A through message when missing data units are
0x00 to F are specified in upper case detected.
NLinkFlowMax=2 letters. ; B ;
inE:hl;};livg 0x0002 RLP receivers associated with forward
' Link Flow NN transmit a ReceiverStatus
message when missing data units are
detected.
RLP receivers associated with forward
Link Flow NN send ReceiverStatus
messages within AckTimer interval of
receiving a data unit.
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Attribute ID Attribute Values Meaning

0x0003 RLP receivers associated with forward
Link Flow NN transmit a ReceiverStatus
message when missing data units are
detected.

RLP receivers associated with forward
Link Flow NN send ReceiverStatus
messages within AckTimer interval of
receiving a data unit.

The receivers are required to send a
ReceiverStatus message immediately
upon receiving an RLP packet carrying
the last segment of a higher layer packet.

All other Reserved.
values

0xfdof FlowOFAckNakEnableRev 0x0000 RLP receivers associated with reverse
Link Flow 0x0F do not transmit
ReceiverStatus messages.

All other Reserved.

values
OxfdNN FlowNNAckNakEnableRev 0x0000 RLP receivers associated with reverse
NN is the two-digit | NN is the two-digit Link Flow NN do not transmit
hexadecimal Link | hexadecimal Link Flow ReceiverStatus messages.
Flow number of number in the range 0x00 to 0x0001 RLP receivers associated with reverse
the reverse Link NiinkrlowMax-2 inclusive, where Link Flow NN transmit a ReceiverStatus
Flow in the range hexadecimal digits A through message when missing data units are
0x00 to F are specified in upper case detected.
Ny -2 letters. - - -
inz'ﬁﬁl;lio;vgax 0x0002 RLP receivers associated with reverse
' Link Flow NN transmit a ReceiverStatus
message when missing data units are
detected.
RLP receivers associated with reverse
Link Flow NN send ReceiverStatus
messages within AckTimer interval of
receiving a data unit.
0x0003 RLP receivers associated with reverse

Link Flow NN transmit a ReceiverStatus
message when missing data units are
detected.

RLP receivers associated with reverse
Link Flow NN send ReceiverStatus
messages within AckTimer interval of
receiving a data unit.

The receivers are required to send a
ReceiverStatus message immediately
upon receiving an RLP packet carrying
the last segment of a higher layer packet.

All other Reserved.
values
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Attribute ID Attribute Values Meaning
OxfcOf FlowOFFTCMACNakEnableF | 0x0000 RLP is to ignore
wd ForwardTrafficChannelMAC.ForwardTr
afficPacketsMissed indication.
All other Reserved.
values
OxfcNN FlowNNFTCMACNakEnableF | 0x0001 RLP is to retransmit data units when a
NN is the two-digit | wd ForwardTrafficChannelMAC.ForwardTr
hexadecimal Link | NN is the two-digit afficPacketsMissed indication is
Flow number of hexadecimal Link Flow received.
the forward Link number in the range 0x00 to 0x0000 RLP is to ignore
Flow in the range NLinkFlowMax'2 i'nc.lusive, where ForwardTrafficChannelMAC.ForwardTr
0x00 to hexadecimal digits A through afficPacketsMissed indication.
NLinkFlowMax-2 F are specified in upper case Alloth R 4
inclusive. letters. other eserve
values
0xfbOf FlowOFRTCMACNakEnableR | 0x0000 RLP is to ignore
ev ReverseTrafficChannelMAC.ReverseTraf
ficPacketsMissed indication.
All other | Reserved.
values
0xfbNN FlowNNRTCMACNakEnable | 0x0001 RLP is to retransmit data units when a
NN is the two-digit | Rev ReverseTrafficChannelMAC.ReverseTraf
hexadecimal Link | NN is the two-digit ficPacketsMissed indication is received.
Flow number' of hexadeci'mal Link Flow 0x0000 RLP is to ignore
the reverse Link number in the range 0x00 to ReverseTrafficChannelMAC.ReverseTraf
Flow in the range NLinkFlowMax-2 inclusive, where ficPacketsMissed indication.
0x00 to hexadecimal digits A through All oth R 1
NLinkFlowMax-2 F are specified in upper case 1 other eserve
inclusive. letters. values
OxfakKK ReservationKKIdleStateFwd 0x0000 Reservation does not change states when
KK is the two-digit | KK is the two-digit a Connection is closed.
hexadecimal hexadecimal 0x0001 Reservation transitions to the Close state
ReservationLabel. | ReservationLabel. when a Connection is closed.
0x0002 Reservation transitions to the Open state
when a Connection is opened and
transitions to the Close state when a
Connection is closed.
All other Reserved
values
0xfOKK ReservationKKIdleStateRev 0x0000 Reservation does not change states when
KK is the two-digit | KK is the two-digit a Connection is closed.
hexadecimal hexadecimal 0x0001 Reservation transitions to the Close state
ReservationLabel. | ReservationLabel. when a Connection is closed.
0x0002 Reservation transitions to the Open state
when a Connection is opened and
transitions to the Close state when a
Connection is closed.
All other Reserved
values
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Attribute ID Attribute Values Meaning
0xf800 Flow0OActivatedFwd 0x0001 Forward Link Flow 0x00 is activated.
0x0000 Forward Link Flow 0x00 is not activated.
All other Reserved
values
0xf80f FlowOF ActivatedFwd 0x0001 Forward Link Flow 0xOF is activated.
All other Reserved
values
0xf8NN FlowNNActivatedFwd 0x0000 Forward Link Flow NN is not activated.
NN is the two-digit | NN is the two-digit 0x0001 Forward Link Flow NN is activated.
hexadecimal Link hexadecimal Link Flow Loth
Flow number of number in the range 0x00 to A 1 other | Reserved
the forward Link NLinkFlowMax-2 inclusive, where values
Flow in the range hexadecimal digits A through
0x01 to F are specified in upper case
NLinkFlowMax'2 letters.
inclusive.
0xf700 Flow0O0ActivatedRev 0x0001 Reverse Link Flow 0x00 is activated.
0x0000 Reverse Link Flow 0x00 is not activated.
All other Reserved
values
0xf70f FlowOF ActivatedRev 0x0001 Reverse Link Flow 0xOF is activated.
All other Reserved
values
O0xf7NN FlowNNActivatedRev 0x0000 Reverse Link Flow NN is not activated.
NN is the two-digit | NN is the two-digit 0x0001 Reverse Link Flow NN is activated.
hexadecimal Link hexadecimal Link Flow Alloth
Flow number of number in the range 0x00 to I other | Reserved
the reverse Link NiinkFlowmax-2 inclusive, where | Y3Ues
Flow in the range hexadecimal digits A through
0x01 to F are specified in upper case
NLinkFlowMax'2 letter&
inclusive.
0xf60f FlowOFSequenceLengthFwd 0x0001 Forward Link Flow 0xOF has a 8-bit
sequence number.
All other Reserved
values
0xf6NN FlowNNSequenceLengthFwd 0x0000 Forward Link Flow NN has a 0-bit
NN is the two-digit | NN is the two-digit sequence number.
hexadecimal Link | hexadecimal Link Flow 0x0001 Forward Link Flow NN has a 8-bit
Flow number of number in the range 0x00 to sequence number.
the forward Link NiLinkFlowMax-2 1nclusive, where L h -
Flow in the range hexadecimal digits A through 0x0002 Forward Link Flow NN has a 16-bit
0x00 to F are specified in upper case sequence number.
NLinkFlowMax-2 letters. 0x0003 Forward Link Flow NN has a 24-bit
inclusive. sequence number.
All other Reserved
values
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Attribute ID Attribute Values Meaning
0xf50f FlowOFSequenceLengthRev 0x0001 Reverse Link Flow 0xOF has a 8-bit
sequence number.
All other Reserved
values
0xfSNN FlowNNSequencelLengthRev 0x0000 Reverse Link Flow NN has a 0-bit
NN is the two-digit | NN is the two-digit sequence number.
hexadecimal Link hexadeci.mal Link Flow 0x0001 Reverse Link Flow NN has a 8-bit
Fhlow number olf number in the rar;ge 0x00 I‘[10 sequence number.
the reverse Lin! NLinkFlowMax-2 inclusive, where - -
Flow in the range hexadecimal digits A through 0x0002 Reverse Link lglow NN has a 16-bit
0x00 to F are specified in upper case sequence number.
NLinkFlowMax-2 letters. 0x0003 Reverse Link Flow NN has a 24-bit
inclusive. sequence number.
All other Reserved
values
0xf40f FlowOFDataUnitFwd 0x0001 Data unit for forward Link Flow 0xOF is
RLP packet payload.
All other Reserved
values
0xf4NN FlowNNDataUnitFwd 0x0000 Data unit for forward Link Flow NN is
NN is the two-digit | NN is the two-digit octets.
hexadecimal Link | hexadecimal Link Flow 0x0001 Data unit for forward Link Flow NN is
Flow number of number in the range 0x00 to RLP packet payload.
the forward Link NLinkFlowMax-2 inclusive, where All ofh A
Flow in the range hexadecimal digits A through ) other Reserved.
0x00 to F are specified in upper case values
NLinkFlowMax'2 letters.
inclusive.
0xf30f FlowOFDataUnitRev 0x0001 Data unit for reverse Link Flow 0xOF is
RLP packet payload.
All other | Reserved
values
0xf3NN FlowNNDataUnitRev 0x0000 Data unit for reverse Link Flow NN is
NN is the two-digit | VN is the two-digit octets.
hexadecimal Link hexade01.mal Link Flow 0x0001 Data unit for reverse Link Flow NN is
Flow number of number in the.range.OXOO to RLP packet payload.
the reverse Link NiinkFlowMax-2 inclusive, where
Flow in the range hexadecimal digits A through All other | Reserved.
values

0x00 to

NLinkF lowMax'2
inclusive.

F are specified in upper case
letters.
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Attribute ID Attribute Values Meaning
0xf2NN FlowNNSimultaneousDelivery | 0x0000 Forward Link Flow NN delivers Flow
NN is the two-digit | OnBothRoutesFwd Protocol payload in-order.
hexadecimal Link | NN'is the two-digit 0x0001 Forward Link Flow NN may deliver Flow
Flow number pf hexadec%mal Link Flow Protocol payload out-of-order.
the forward Link number in the range 0x00 to
Flow in the range | Npiriowmax-1 inclusive, where Allother | Reserved.
0x00 to hexadecimal digits A through | Values
NLinkFlowMax-1 F are specified in upper case
inclusive. letters.
0xf10f FlowOFOutOfOrderDeliveryT | 0x0001 Each Route of forward Link Flow 0x0F
oRouteProtocolFwd may deliver Route Protocol payload out-
of-order.
All other | Reserved
values
0xfINN FlowNNOutOfOrderDeliveryT | 0x0000 Each Route of forward Link Flow NN
NN is the two-digit | oRouteProtocolFwd delivers Route Protocol payload in-order.
hexadecimal Link | NN 'is the two-digit 0x0001 Each Route of forward Link Flow NN
Flow number of hexadecimal Link Flow may deliver Route Protocol payload out-
the forward Link number in the range 0x00 to of-order.
Flow in the range NLinkFlowMax-2 inclusive, where Loth
0x00 to hexadecimal digits A through A 1 other | Reserved.
NLinkFlowMax-2 F are specified in upper case values
inclusive. letters.
0xf00f FlowOFOutOfOrderDeliveryT | 0x0001 Each Route of reverse Link Flow 0xOF
oRouteProtocolRev may deliver Route Protocol payload out-
of-order.
All other | Reserved
values
0xfONN FlowNNOutOfOrderDeliveryT | 0x0000 Each Route of reverse Link Flow NV
NN is the two-digit | ORouteProtocolRev delivers Route Protocol payload in-order.
hexadecimal Link | NN'is the two-digit 0x0001 Each Route of reverse Link Flow NN
Flow number of hexadecimal Link Flow may deliver Route Protocol payload out-
the forward Link number in the range 0x00 to of-order.
Flow in the range NiLinkFlowMax-2 inclusive, where
0x00 to hexadecimal digits A through Allother | Reserved.
NLinkFlowMax-2 F are specified in upper case values
inclusive. letters.
OxefNN FlowNNRequestLevelRev 0x0002 QoSFlow field is set to ‘10 for signaling
NN is the two-digit | NN is the two-digit requests in the R-REQCH for the reverse
hexadecimal Link | hexadecimal Link Flow Link Flow NN.
Flow number of | number in the range 0x00 to 0x0000, | Value of the QoSFlow field for signaling
the reverse Link NLinkFlowmax-1 inclusive, where | 0x0001, requests in the R-REQCH for the reverse
151(())\)(;/ in the range hexadecima;l c(lligits A through 0x0003 Link Flow NN.
‘ F . -
N)i- kFlO -1 1 ezzss.pem {eC I upper case All other | Reserved.
inclusive. values
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Attribute ID Attribute Values Meaning
OxeeNN FlowNNTransmitAbortTimerF | 0x0000 Maximum delay for transmission of a
NN is the two-digit | wd higher layer data unit for forward Link
hexadecimal Link | NN is the two-digit Flow NN is not specified.
Flow number of hexadecimal Link Flow 0x0001 to | Maximum delay for transmission of a
the forward Link | number in the range 0x00 to 0x1388 higher layer data unit for forward Link
Flow in the range NiLinkrlowmax-1 inclusive, where Flow NN in units of ms.
0x00 to hexadecimal digits A through
Ny inkFlowMax-1 F are specified in upper case All other | Reserved.
inclusive. letters. values
OxedNN FlowNNTransmitAbortTimerR | 0x0000 Maximum delay for transmission of a
NN is the two-digit | €V higher layer data unit for reverse Link
hexadecimal Link | NN is the two-digit Flow NN is not specified.
Flow number of hexadecimal Link Flow 0x0001 to | Maximum delay for transmission of a
the reverse Link number in the range 0x00 to 0x1388 higher layer data unit for reverse Link
Flow in the range NLinkFlowMax-1 inclusive, where Flow NN in units of ms.
0x00 to hexadecimal digits A through
N LinkFlowMax-1 F are specified in upper case é;llu(;tiler Reserved.

inclusive.

letters.

3.3.6.2 Complex attributes

The following complex attributes and default values are defined (see 10.3 for attribute record

definition).

3.3.6.2.1 FlowNNTimersFwd attribute

NN is the two-digit hexadecimal Link Flow number of the forward Link Flow in the range 0x00 to
NLinkrlowMax-1, inclusive, where hexadecimal digits A through F are specified in upper case letters.

Field Length (bits) Default
Length 8 N/A
AttributeID 16 N/A
AbortTimer 16 0x01f4
FlushTimer 16 0x012c¢
AckTimer 16 0x0064
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0xO01 NN, where NN is the two-digit
hexadecimal Link Flow number in the range 0x00 to Npiukrowmax-1, inclusive.
AbortTimer The sender shall set this field to the value of the RLP abort timer for this

forward Link Flow in units of ms. The sender shall not set this field to a
value greater than MaxAbortTimer.
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The sender shall set this field to the value of the RLP flush timer for this
forward Link Flow in units of ms. The value of the RLP flush timer shall be
less than or equal to that of the corresponding abort timer.

The sender shall set this field to the value of the RLP Ack timer for this
forward Link Flow in units of ms.

3.3.6.2.2 FlowNNTimersRev attribute

NN is the two-digit hexadecimal Link Flow number of the reverse Link Flow in the range 0x00 to
NLinkrlowMax-1, inclusive, where hexadecimal digits A through F are specified in upper case letters.

Field Length (bits) Default
Length 8 N/A
AttributeID 16 N/A
AbortTimer 16 0x01f4
FlushTimer 16 0x012¢
AckTimer 16 0x0064

Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.

AttributelD The sender shall set this field to 0x02NN, where NN is the two-digit
hexadecimal Link Flow number in the range 0x00 to Npikriowmax-1, inclusive.

AbortTimer The sender shall set this field to the value of the RLP abort timer for this
reverse Link Flow in units of ms. The sender shall not set this field to a value
greater than MaxAbortTimer.

FlushTimer The sender shall set this field to the value of the RLP flush timer for this
reverse Link Flow in units of ms. The value of the RLP flush timer shall be
less than or equal to that of the corresponding abort timer.

AckTimer The sender shall set this field to the value of the RLP Ack timer for this

reverse Link Flow in units of ms.
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NN is the two-digit hexadecimal Link Flow number of the forward Link Flow in the range 0x00 to
NLinkrlowMax-2, inclusive, where hexadecimal digits A through F are specified in upper case letters.

. . Default for Default for
Field Length (bits) NN = 0x00 NN > 0x00
Length 8 N/A N/A
Attribute]D 16 N/A N/A
ReservationCount 8 0x01 0x00
ReservationCount occurrences of the following field:
{
‘ ReservationLabel 8 0xff N/A
}
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0x03NN, where NN is the two-digit
hexadecimal Link Flow number in the range 0x00 to Npimkriowmax-2 inclusive.
ReservationCount The sender shall set this field to the number of reservations associated with
this Link Flow. The sender shall include ReservationCount occurrences of
the following field with the message.
ReservationLabel The sender shall set this field to the ReservationLabel of the reservation

associated with this Link Flow.

3.3.6.2.4 FlowNNReservationRev attribute

NN is the two-digit hexadecimal Link Flow number of the reverse Link Flow in the range 0x00 to
NLinkrlowMax-2, inclusive, where hexadecimal digits A through F are specified in upper case letters.

Field Length (bits) Detaulitor | prrault for
Length 8 N/A N/A
AttributeID 16 N/A N/A
ReservationCount 8 0x01 0x00
ReservationCount occurrences of the following field:
{
‘ ReservationLabel 8 Oxff N/A
}
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
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The sender shall set this field to 0x04NN, where NN is the two-digit
hexadecimal Link Flow number in the range 0x00 to Npimkriowmax-2 inclusive.

The sender shall set this field to the number of reservations associated with
this Link Flow. The sender shall include ReservationCount occurrences of
the following field with the message.

The sender shall set this field to the ReservationLabel of the reservation
associated with this Link Flow

3.3.6.2.5 ATSupportedFlowProtocolParametersPP attribute

PP is the two-digit hexadecimal ProtocolID number for the Flow Protocol according to Table 14,
where hexadecimal digits A through F are specified in upper case letters.

Field Length (bits) Default
Length 8 N/A
AttributeID 16 N/A
0x01 for PP =
ProtocolSupported 8 0x00 and 0x01.
0x00 otherwise.
SupportedProtocolParametersValuesLength 8 0x00
SupportedProtocolPar
SupportedProtocolParametersValues ametersValuesLength N/A
x 8
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0x05PP.
ProtocolSupported The sender shall set this field to 0x00 if the Flow Protocol PP is not

supported. Otherwise, the sender shall set this field to 0x01 if the Flow
Protocol PP is supported. All other values are reserved.

SupportedProtocolParametersValuesLength

The sender shall set this field to the length of the
SupportedProtocolParametersValues record in units of octets. If the
ProtocolSupported field is set to 0x00, the sender shall set this field to 0x00.
If the ProtocolSupported field is set to 0x01, the sender shall set this field to
0x00 for Flow Protocol ProtocolID 0x00, 0x01 and 0x03. If the
ProtocolSupported field is set to 0x01, the sender shall set this field
according to 3.3.6.2.5.1 for Route Protocol ProtocollD 0x02.

SupportedProtocolParametersValues

If ProtocolID is 0x02 and ProtocolSupported is 0x01, then the sender shall
set this record as defined in 3.3.6.2.5.1. Otherwise, the sender shall omit this
record.
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3.3.6.2.5.1 Definition of SupportedProtocolParametersValues record when the Flow
Protocol or Route Protocol is ROHC

Field Length (bits)
MaxSupportedMaxCID 16
LargeCIDSupported 1
MaxSupportedMRRU 16
MaxSupportedDelayedDecompressionDepth 8
TimerBasedCompressionSupported 1
SupportedProfileCount 8
SupportedProfileCount occurrences of the following field:

{

‘ SupportedProfile ‘ 16 ‘
}

‘ Reserved ‘ 0 - 7 (as needed) ‘

MaxSupportedMaxCID
The sender shall set this field to the maximum MAX _CID parameter
supported.

LargeCIDSupported  The sender shall set this field to ‘0’ if large CID representation is not
supported according to [11]. Otherwise, the sender shall set this field to ‘1” if
large CID representation is supported.

MaxSupportedMRRU The sender shall set this field to the MRRU supported by the decompressor

according to [11]. Default value is 0x0000 (no segmentation).

MaxSupportedDelayedDecompressionDepth

The sender shall set this field to the maximum supported value of delayed
decompression depth at the access terminal ROHC de-compressor.

TimerBasedCompressionSupported

SupportedProfileCount

SupportedProfile

The sender shall set this field to ‘1’ if the compressor at the access terminal
supports timer based compression mode. Otherwise, the sender shall set this
field to “0’.

The sender shall set this field to the number of ROHC profiles supported.
The sender shall include SupportedProfileCount occurrences of the following
field with the message.

The sender shall set this field to the ROHC profile supported by the
compressor and decompressor. IANA ROHC profile identifier definitions
can be found at [15].
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The sender shall add reserved bits to make the length of the entire record an
integer number of octets. The sender shall set these bits to ‘0’. The receiver
shall ignore this field.

3.3.6.2.6 ATSupportedRouteProtocolParametersPP attribute

PP is the two-digit hexadecimal ProtocolID number for the Route Protocol according to Table 15,
where hexadecimal digits A through F are specified in upper case letters.

Field Length (bits) Default
Length 8 N/A
AttributeID 16 N/A
0x01 for PP =
ProtocolSupported 8 0x00.
0x00 otherwise.
SupportedProtocolParametersValuesLength 8 0x00
SupportedProtocolPar
SupportedProtocolParametersValues ametersValuesLength N/A
x 8
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0x06PP.
ProtocolSupported The sender shall set this field to 0x00 if the Route Protocol PP is not

supported. Otherwise, the sender shall set this field to 0x01 if the Route
Protocol PP is supported. All other values are reserved

SupportedProtocolParametersValuesLength

The sender shall set this field to the length of the
SupportedProtocolParameters Values record in units of octets. If the
ProtocolSupported field is set to 0x00, the sender shall set this field to 0x00.
If the ProtocolSupported field is set to 0x01, the sender shall set this field to
0x00 for Flow Protocol ProtocolID 0x00. If the ProtocolSupported field is set
to 0x01, the sender shall set this field according to 3.3.6.2.5.1 for Route
Protocol ProtocolID 0x02.

SupportedProtocolParametersValues

If ProtocollID is 0x02 and ProtocolSupported is 0x01, then the sender shall
set this record as defined in 3.3.6.2.5.1. Otherwise, the sender shall omit this
record.
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3.3.6.2.7 ATSupportedQoSProfiles attribute

Field Length (bits) Default
Length 8 N/A
Attribute]D 16 N/A
QoSProfileCount 8 0x00
QoSProfileCount occurrences of the following record:
{
FlowProfileID FlowProfileIDType
N/A
dependent
H
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0x0700.
QoSProfileCount The sender shall set this field to the number of QoS profiles that are included
in this message.
FlowProfileID The sender shall set this field to the profile according to 11.6.

3.3.6.2.8 ANSupportedQoSProfiles attribute

Field Length (bits) Default
Length 8 N/A
AttributeID 16 N/A
QoSProfileCount 8 0x00
QoSProfileCount occurrences of the following record:
{
FlowProfileID FlowProfileIDType
N/A
dependent
H
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0x0800.
QoSProfileCount The sender shall set this field to the number of QoS profiles that are included
in this message.
FlowProfileID The sender shall set this field to the profile according to 11.6.
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3.3.6.2.9 ReservationKKQoSListFwd attribute

KK is the two-digit hexadecimal ReservationLabel, where hexadecimal digits A through F are
specified in upper case letters.

Field Length (bits) Default

Length

8 N/A

AttributeID

16 N/A

ReservationPriority 8 Oxff

QoSAttributeSetCount 8 0x00

{

QoSAttributeSetCount occurrences of the following record:

QoSAttributeSetLength 8 N/A

QoSAttributeSet

QoSAttributeSetLength x8 N/A

}

Length

AttributelD

ReservationPriority

QoSAttributeSetCount

QoSAttributeSetLength

QoSAttributeSet

Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.

The sender shall set this field to 0x09KK, where KK is the two-digit
hexadecimal ReservationLabel.

The sender shall set this field to indicate the priority to be assigned to the
reservation. The value 0x00 indicates the highest priority and the value 0xff
indicates the lowest priority."

The sender shall set this field to the number of QoSAttributeSets associated
with this reservation. Each QoSAttributeSet contains one set of acceptable
QoS parameters. If multiple QoS attribute sets are included, the sender shall
include the QoS attribute sets in descending order of preference. The sender
shall include QoSAttributeSetCount occurrences of the following two fields
with the message.

The sender shall set this field to the length, in octets, of the QoSAttributeSet.

The QoS parameters requested for the reservation. The sender shall set this
record as defined in 3.3.6.2.9.1. If the QoSAttributeSet specifies a
FlowProfilelD, then the sender shall set this field to a FlowProfileID that is
included in the ANSupportedQoSProfiles attribute.

' The ReservationPriority field may be used by the access terminal to indicate the relative importance of
reservations for purposes such as admission control.
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3.3.6.2.9.1 Definition of QoSAttributeSet
Field Length (bits)

QoSAttributeSet ID 8
Reserved 7
Verbose 1
FlowProfileID 0 or FlowProfileIDType dependent
Traffic Class Oor8
Peak Rate 0or 32
Bucket Size 0or32
Token Rate 0or32
Max_Latency Oorl6
Max_Packet Loss Rate Oor8
Packet Size Oorl6
Max_Jitter Oorl6

QoSAttributeSet 1D

The sender shall set this field to an identifier for the QoSAttributeSet. The
sender shall not set this field to 0x00.

Reserved The sender shall set this field to ‘0000000°. The receiver shall ignore this
field.

Verbose If the ProfilelD field is included, the sender shall set this field to “1°.
Otherwise, the sender shall set this field to ‘0°.

FlowProfilelD If Verbose is ‘1°, then the sender shall omit this field. Otherwise, the sender

Traffic Class

shall set this field to the profile according to 11.6.

If Verbose is ‘0’, then the sender shall omit this field. Otherwise, the sender
shall include this field to indicate the traffic class as specified in Table 12.
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Table 12 Traffic Class

Value Description
‘000’ Unknown
‘001’ Conversational”
‘010° Streaming'®
‘01 Interactive"
‘100’ Background*

‘101°-111° Reserved

This field specifies the peak traffic rate as specified in [12], [13], and [14] in
units of bytes per second. If Verbose is ‘0°, then the sender shall omit this
field. Otherwise, the sender shall set this field to the unsigned value n (range
from 1 to 4294967295), where the peak rate = n bytes per second. If the
sender doesn’t want to specify the peak rate, the sender shall set this field to
Zero.

This field specifies the token bucket size as specified in [12], [13], and [14]
in units of bytes. If Verbose is ‘0, then the sender shall omit this field.
Otherwise, the sender shall set this filed to the unsigned value n (range from
1 to 4294967295), where the bucket size = n bytes. If the sender doesn’t want
to specify the token bucket size, the sender shall set this field to zero.

This field specifies the token rate as specified in [12], [13], and [14] in units
of bytes per second. If Verbose is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the unsigned value n (range from
1 to 4294967295), where the token rate = n bytes per second. If the sender
doesn’t want to specify the token rate, the sender shall set this field to zero.

The maximum latency in units of milliseconds. The maximum latency
specifies the maximum acceptable delay from the time that an octet of user
data is submitted to the transmitter until the receiver receives the octet. It is
measured between the sender and the receiver. If Verbose is ‘0’, then the
sender shall omit this field. Otherwise, the sender shall set this field to the
unsigned value n (range from 1 to 65535), where the maximum latency = n
milliseconds. If the sender doesn’t want to specify the maximum latency, the
sender shall set this field to zero.

' Conversational traffic class has a low latency, medium error rate service requirement

' Streaming traffic class has a high latency, medium error rate service requirement

' Interactive traffic class has a low latency, low error rate service requirement

'* Background traffic class has a high latency, low error rate service requirement
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This field indicates the maximum higher layer packet loss rate. If Verbose is
‘0, then the sender shall omit this field. Otherwise, the sender shall set this
field to an unsigned value n (range from 1 to 31), where the maximum packet
loss rate = 10°(-n/4). If the sender doesn’t want to specify the maximum loss
rate, the sender shall set this field to zero. When Max_Packet loss Rate is
used the Packet Size shall also be specified.

This field indicates the median packet size, in units of bytes. If Verbose is
‘0’, then the sender shall omit this field. Otherwise, the sender shall set this
filed to the unsigned value n (range from 1 to 65535), where the median
packet size = n bytes. If the sender doesn’t want to specify the median packet
size, the sender shall set this field to zero.

The maximum jitter in units of milliseconds. The maximum jitter specifies
the maximum acceptable latency variation from the time that a packet is
received until the time that the next packet is received as measured at the
receiver. If Verbose is ‘0’, then the sender shall omit this field. Otherwise,
the sender shall set this field to the unsigned value n (range from 1 to 65535),
where the maximum jitter = n milliseconds. The sender shall set this field to
zero to indicate the traffic flow sensitivity to variation in delay is not
specified.

3.3.6.2.10 ReservationKKQoSListRev attribute

KK is the two-digit hexadecimal ReservationLabel, where hexadecimal digits A through F are
specified in upper case letters.

Field Length (bits) Default
Length 8 N/A
AttributelD 16 N/A
ReservationPriority 8 Oxff
QoSAttributeSetCount 8 0x00
QoSAttributeSetCount occurrences of the following record:
{
QoSAttributeSetLength 8 N/A
QoSAttributeSet QoSAttributeSetLength x8 N/A
H
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0x0aKK, where KK is the two-digit
hexadecimal ReservationLabel.
ReservationPriority The sender shall set this field to indicate the priority to be assigned to the

reservation. The value 0x00 indicates the highest priority and the value 0xff
indicates the lowest priority.
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QoSAttributeSetCount The sender shall set this field to the number of QoSAttributeSets associated

QoSAttributeSetLength

QoSAttributeSet

with this reservation. Each QoSAttributeSet contains one set of acceptable
QoS parameters. If multiple QoS attribute sets are included, the sender shall
include the QoS attribute sets in descending order of preference. The sender
shall include QoSAttributeSetCount occurrences of the following two fields
with the message.

The sender shall set this field to the length, in octets, of the QoSAttributeSet.

The QoS parameters requested for the reservation. The sender shall set this
record as defined in 3.3.6.2.9.1. If the QoSAttributeSet specifies a
FlowProfilelD, then the sender shall set this field to a FlowProfileID that is
included in the ATSupportedQoSProfiles attribute.

3.3.6.2.11 ReservationKKQoSUsedFwd attribute

KK is the two-digit hexadecimal ReservationLabel, where hexadecimal digits A through F are
specified in upper case letters.

Field Length (bits) Default
Length 8 N/A
Attribute]D 16 N/A
QoSAttributeSet 1D 8 0x00
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0xObKK, where KK is the two-digit

QoSAttributeSet 1D

hexadecimal ReservationlLabel.

The sender may set this field to the identifier assigned by the corresponding
ReservationKKQoSListFwd message of the QoSAttributeSet that has been
granted; or the sender may set this field to 0x00 to indicate that requested
QoSAttributeSet is invalid.

3.3.6.2.12 ReservationKKQoSUsedReyv attribute

KK is the two-digit hexadecimal ReservationLabel, where hexadecimal digits A through F are
specified in upper case letters.

Field Length (bits) Default
Length 8 N/A
AttributeID 16 N/A
QoSAttributeSet 1D 8 0x00
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Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.

The sender shall set this field to 0xOcKK, where KK is the two-digit
hexadecimal ReservationLabel.

The sender may set this field to the identifier assigned by the corresponding
ReservationKKQoSListRev message of the QoSAttributeSet that has been
granted; or the sender may set this field to 0x00 to indicate that requested
QoSAttributeSet is invalid.

3.3.6.2.13 ReservationKKPacketFilterFwd attribute

KK is the two-digit hexa

decimal ReservationLabel, where hexadecimal digits A through F are

specified in upper case letters.

Field Length (bits) Default

Length 8 N/A
AttributelD 16 N/A
FilterPrecedence 16 Oxff
FilterSpecCount 8 0x00
FilterSpecCount occurrences of the following record:

{

FilterSpecType 8 N/A
FilterSpecLength 8 N/A
FilterSpec FilterSpecLength x 8 N/A
H

Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.

AttributelD The sender shall set this field to 0x0dKK, where KX is the two-digit
hexadecimal ReservationLabel.

FilterPrecedence The sender shall set this field to indicate the precedence of the packet filter
for ReservationKKPacketFilterFwd among all packet filters defined by the
ReservationKKPacketFilterFwd attributes of all active forward Reservations
associated with the access terminal. The evaluation precedence index is in
the range of 0x0000 to Oxffff. The higher the value of the FilterPrecedence
field, the lower the precedence of that packet filter. If a given packet matches
more than one of the currently active packet filters, the packet is mapped to
the Reservation corresponding to the packet filter of highest precedence. A
given precedence level may be used only once per access terminal, except
Oxffff which is used as an indication of no precedence.

FilterSpecCount The sender shall set this field to the number of FilterSpecs associated with

this reservation. The sender shall include FilterSpecCount occurrences of the
following three fields with the message.
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FilterSpecType The sender shall set this field to an identifier for the Filter Specification Type
according to Table 13.

Table 13 FilterSpecType for Packet Filter

Value FilterSpecType
0x00 IP version 4 [4]
0x01 IP version 6 [5]
0x02 Match all
All other values Reserved
FilterSpecLength The sender shall set this field to the length of the FilterSpec field in units of
octets.
FilterSpec If FilterSpecType is 0x00, then the sender shall set this record as defined in

3.3.6.2.13.1. If FilterSpecType is 0x01, then the sender shall set this record
as defined in 3.3.6.2.13.2. Otherwise, the sender shall omit this record.

3.3.6.2.13.1 Definition of FilterSpec record for IPv4

Field Length (bits)
IPv4 Source Address Included 1
IPv4 Destination Address Included 1
Source Port Range Included 1
Destination_Port Range Included 1
Packet Length Included 1
Protocol Type Included 1
Type_of Service Included 1
IPSec_SPI Included 1
Protocol_Type Oor8
IPv4 Source Address Prefix Length Oor8
IPv4 Destination_Address Prefix_Length Oor8
IPv4_Source Address 0or32
IPv4 Destination Address 0or32
Source Port Lower Oorl6
Source Port Upper Oorl6
Destination_Port Lower Oorl6
Destination_Port Upper Oor 16
Packet Length Lower Oor16
Packet Length Upper Oorl6
[PSec_SPI 0or32
Type of Service Oor8
Type of Service Mask Oor8
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IPv4 Source Address Included
The sender shall set this field to ‘1’ to match the value of the Source Address
field in the IP packet. Otherwise, the sender shall set this field to ‘0’.

IPv4 Destination Address Included
The sender shall set this field to ‘1’ to match the value of the Destination
Address field in the IP packet. Otherwise, the sender shall set this field to ‘0’.

Source Port Range Included
The sender shall set this field to ‘1’ to match a range of Source Port numbers
in the IP packet. Otherwise, the sender shall set this field to ‘0’.

Destination Port Range Included
The sender shall set this field to ‘1’ to match a range of Destination Port
numbers in the IP packet. Otherwise, the sender shall set this field to ‘0’.

Packet Length Included
The sender shall set this field to ‘1’ to match a range of IP packet lengths.
Otherwise, the sender shall set this field to ‘0’.

Protocol Type_Included
The sender shall set this field to ‘1’ to match the value of the Protocol field in
the IP packet. Otherwise, the sender shall set this field to ‘0’.

Type_of Service Included
The sender shall set this field to ‘1’ to match the value of the Type of Service
field in the IP packet. Otherwise, the sender shall set this field to ‘0’.

IPSec SPI Included  The sender shall set this field to ‘1’ to match the value of the IPSec Security
Parameter Index (SPI) field in the IP packet. Otherwise, the sender shall set
this field to ‘0’.

Protocol Type If Protocol_Type Included is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the value of the Protocol field to
match in the IP packet. The sender shall set this field in the range from 0x00
to Oxff.

IPv4_Source Address Prefix Length
The IPv4_Source Address up to the IPv4 Source Address Prefix Length is
matched against the Source Address in the IP packet. If
IPv4_Source Address Included is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field in the range from 0x01 to 0x10.

IPv4 Destination Address Prefix Length
The IPv4 Destination Address up to the
IPv4 Destination Address_Prefix Length is matched against the Destination
Address in the IP packet. If [Pv4 Destination Address Included is ‘0°, then
the sender shall omit this field. Otherwise, the sender shall set this field in the
range from 0x01 to 0x10.
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IPv4 Source Address IfIPv4 Source Address Included is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the value of the Source Address
field to match in the IP packet.

IPv4_ Destination Address
If IPv4_Destination_Address Included is ‘0’, then the sender shall omit this
field. Otherwise, the sender shall set this field to the value of the Destination
Address field to match in the IP packet.

Source Port Lower  If Source Port Range Included is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the lowest value of the Source
Port Number to match in the IP packet. The sender shall set this field in the
range from 0x0000 to Oxffff.

Source Port Upper If Source Port Range Included is ‘0, then the sender shall omit this field.
Otherwise, the sender shall set this field to the highest value of the Source
Port Number to match in the IP packet. The sender shall set this field in the
range from Source Port Lower to Oxffff.

Destination Port Lower
If Destination Port Range Included is ‘0’, then the sender shall omit this
field. Otherwise, the sender shall set this field to the lowest value of the
Destination Port Number to match in the IP packet. The sender shall set this
field in the range from 0x0000 to Oxffff.

Destination Port Upper
If Destination_Port Range Included is ‘0’, then the sender shall omit this
field. Otherwise, the sender shall set this field to the highest value of the
Destination Port Number to match in the IP packet. The sender shall set this
field in the range from Destination_Port_Lower to Oxfftf.

Packet Length Lower If Packet Length Included is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the shortest packet length IP

packet to match. The sender shall set this field in the range from 0x0000 to
OxfTft.

Packet Length Upper IfPacket Length Included is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the highest packet length IP
packet to match. The sender shall set this field in the range from
Packet Length Lower to Oxfftf.

IPSec SPI If IPSec_SPI Included is 0’, then the sender shall omit this field. Otherwise,
the sender shall set this field to the value of the [PSec Security Parameter
Index (SPI) to match in the IP packet.

Type of Service If Type of Service Included is ‘0°, then the sender shall omit this field.
Otherwise, the sender shall set this field to the value of the Type of Service
field to match in the IP packet.
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If Type of Service Included is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the bits of the Type_of Service
field to match against the actual value of the corresponding field in the IP
packets. The mask contains ones in the bit positions to be used in the

matching operation.

3.3.6.2.13.2 Definition of FilterSpec record for IPv6

Field Length (bits)

IPv6_Source Address Included 1
IPv6 Destination Address Included 1
Source Port Range Included 1
Destination_Port Range Included 1
Packet Length Included 1
Traffic Class Included 1

Flow Label Included 1
IPSec_SPI Included 1
IPv6_Source Address Prefix Length Oor8
IPv6_Destination Address Prefix Length Oor8
IPv6_Source Address 0or 128
IPv6_Destination Address 0or 128
Source Port Lower Oor 16
Source Port Upper Oor16
Destination_Port Lower Oorl6
Destination_Port Upper Oorl6
Packet Length Lower Oorl6
Packet Length Upper Oorl6
IPSec SPI 0or32
Traffic Class Oor8
Traffic Class Mask Oor8
Reserved Oor4
Flow_Label 0 or 20

IPv6_Source Address Included

The sender shall set this field to ‘1’ to match the value of the Source Address
field in the IP packet. Otherwise, the sender shall set this field to ‘0’.

IPv6_Destination Address Included

The sender shall set this field to ‘1’ to match the value of the Destination
Address field in the IP packet. Otherwise, the sender shall set this field to ‘0’.
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Source Port Range Included
The sender shall set this field to ‘1’ to match a range of Source Port numbers
in the IP packet. Otherwise, the sender shall set this field to ‘0.

Destination Port Range Included
The sender shall set this field to ‘1’ to match a range of Destination Port
numbers in the IP packet. Otherwise, the sender shall set this field to ‘0’.

Packet Length Included
The sender shall set this field to ‘1’ to match a range of IP packet lengths.
Otherwise, the sender shall set this field to ‘0°.

Traffic_Class_Included
The sender shall set this field to ‘1’ to match the value of the Traffic Class
field in the IP packet. Otherwise, the sender shall set this field to ‘0’.

Flow Label Included The sender shall set this field to ‘1’ to match the value of the Flow Label
field in the IP packet. Otherwise, the sender shall set this field to ‘0’.

IPSec SPI Included  The sender shall set this field to ‘1’ to match the value of the IPSec Security
Parameter Index (SPI) field in the IP packet. Otherwise, the sender shall set
this field to ‘0’.

IPv6_Source Address Prefix_Length
IfIPv6_Source Address_Included is ‘0’, then the sender shall omit this field.
Otherwise, the IPv6_Source Address up to the
IPv6_Source Address_Prefix Length is matched against the Source Address
in the IP packet. The sender shall set this field in the range from 0x01 to
0x80.

IPv6_Destination Address Prefix Length
If IPv6_Destination_Address Included is ‘0’, then the sender shall omit this
field. Otherwise, the IPv6_Destination_Address up to the
IPv6_Destination Address Prefix Length is matched against the Destination
Address in the IP packet. The sender shall set this field in the range from
0x01 to 0x80.

IPv6_Source Address IfIPv6 Source Address Included is ‘0’, then the sender shall omit this
field. Otherwise, the sender shall set this field to the value of the Source
Address field to match in the IP packet.

[Pv6_Destination Address
If IPv6_ Destination Address Included is ‘0’, then the sender shall omit this
field. Otherwise, the sender shall set this field to the value of the Destination
Address field to match in the IP packet.

Source Port Lower  If Source Port Range Included is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the lowest value of the Source
Port Number to match in the IP packet. The sender shall set this field in the
range from 0x0000 to Oxffft.
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Source Port Upper If Source Port Range Included is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the highest value of the Source
Port Number to match in the IP packet. The sender shall set this field in the
range from Source Port Lower to Oxffff.

Destination Port Lower
If Destination Port Range Included is ‘0’, then the sender shall omit this
field. Otherwise, the sender shall set this field to the lowest value of the
Destination Port Number to match in the IP packet. The sender shall set this
field in the range from 0x0000 to Oxfftf.

Destination Port Upper
If Destination_Port Range Included is ‘0’, then the sender shall omit this
field. Otherwise, the sender shall set this field to the highest value of the
Destination Port Number to match in the IP packet. The sender shall set this
field in the range from Destination Port Lower to Oxffff.

Packet Length Lower IfPacket Length Included is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the shortest packet length IP
packet to match. The sender shall set this field in the range from 0x0000 to
Oxfftf.

Packet Length Upper IfPacket Length Included is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the highest packet length IP
packet to match. The sender shall set this field in the range from
Packet Length Lower to Oxffff.

[PSec_SPI If IPSec_SPI Included is ‘0’, then the sender shall omit this field. Otherwise,
the sender shall set this field to the value of the IPSec Security Parameter
Index (SPI) to match in the IP packet.

Traffic_Class If Traffic_Class_Included is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the value of the Traffic Class field
to match in the IP packet. The sender shall set this field in the range from
0x00 to Oxff.

Traffic Class Mask  If Traffic Class Included is ‘0, then the sender shall omit this field.
Otherwise, the sender shall set this field to the bits of the Traffic_Class field
to match against the actual value of the corresponding field in the IP packets.
The mask contains ones in the bit positions to be used in the matching

operation.

Reserved If Flow_Label Included is ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to ‘0000’. The receiver shall ignore
this field.

Flow_Label If Flow Label Included is ‘0’, then the sender shall omit this field.

Otherwise, the sender shall set this field to the value of the Flow Label field
to match in the IP packet.
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3.3.6.2.14 ReservationKKPacketFilterRev attribute

KK is the two-digit hexa

decimal ReservationLabel, where hexadecimal digits A through F are

specified in upper case letters.

Field Length (bits) Default

Length 8 N/A
AttributeID 16 N/A
FilterPrecedence 16 Oxtf
FilterSpecCount 8 0x00
FilterSpecCount occurrences of the following record:

{

FilterSpecType 8 N/A
FilterSpecLength 8 N/A
FilterSpec FilterSpecLength x 8 N/A
H

Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.

AttributelD The sender shall set this field to 0x0eKK, where KK is the two-digit
hexadecimal ReservationLabel.

FilterPrecedence The sender shall set this field to indicate the precedence of the packet filter
for ReservationKKPacketFilterRev among all packet filters defined by the
ReservationKKPacketFilterRev attributes of all active reverse Reservations
associated with the access terminal. The evaluation precedence index is in
the range of 0x0000 to Oxffff. The higher the value of the FilterPrecedence
field, the lower the precedence of that packet filter. If a given packet matches
more than one of the currently active packet filters, the packet is mapped to
the Reservation corresponding to the packet filter of highest precedence. A
given precedence level may be used only once per access terminal, except
Oxffff which is used as an indication of no precedence.

FilterSpecCount The sender shall set this field to the number of FilterSpecs associated with
this reservation. The sender shall include FilterSpecCount occurrences of the
following three fields with the message.

FilterSpecType The sender shall set this field to an identifier for the Filter Specification Type
according to Table 13.

FilterSpecLength The sender shall set this field to the length of the FilterSpec field in units of
octets.

FilterSpec If FilterSpecType is 0x00, then the sender shall set this record as defined in

3.3.6.2.13.1. If FilterSpecType is 0x01, then the sender shall set this record
as defined in 3.3.6.2.13.2. Otherwise, the sender shall omit this record.
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3.3.6.2.15 FlowNNFlowProtocolParametersFwd attribute

NN is the two-digit hexadecimal forward Link Flow identifier, where hexadecimal digits A through F
are specified in upper case letters.

Field Length (bits) Default
Length 8 N/A
AttributeID 16 N/A
ProtocollD 8 0x01
ProtocolParametersLength 8 0x00
ProtocolParameters ProtocolParinéetersLength N/A
Length Length of the complex attribute in octets. The sender shall set this field to the

length of the complex attribute excluding the Length field.

AttributelD The sender shall set this field to 0OxOfNN, where NN is the two-digit
hexadecimal forward Link Flow number.

ProtocolID The sender shall set this field to an identifier for the Flow Protocol according
to Table 14.

Table 14 ProtocollD for Flow Protocol

Value Protocol

0x00 NULL

0x01 Internet Protocol (IP) version 4
[4] and version 6 [5]
Robust Header Compression

0x02 (ROHC) [11]
EAP encapsulation over Layer

0x03 2 [22]

0x04 IEEE 802.3 / DIX Ethernet
[17]

All other values Reserved

ProtocolParametersLength
The sender shall set this field to the length of the ProtocolParameters field in
units of octets.

ProtocolParameters If ProtocollD is 0x02, then the sender shall set this record as defined in
3.3.6.2.15.1. Otherwise, the sender shall omit this record.
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3.3.6.2.15.1 Definition of ProtocolParameters record when the Flow Protocol or Route
Protocol is ROHC

Field Length (bits)
MaxCID 16
LargeCIDs 1
FeedbackForIncluded 1
FeedbackFor Oor5s
MRRU 16
DelayedDecompressionDepth 8
ProfileCount 8
ProfileCount occurrences of the following field:
{
| Profile | 16 |
}
‘ Reserved ‘ 0 — 7 (as needed) |

MaxCID The sender shall set this field to the MAX CID parameter for this ROHC
Channel. The sender shall not set this field to a value greater than
MaxSupportedMaxCID.

LargeCIDs If the LARGE_CIDS parameter for this ROHC Channel is false, then the
sender shall set this field to ‘0’. Otherwise, the sender shall set this field to
‘1’. The sender shall not set this field to ‘1’ if LargeCIDSupported is not set
to ‘1°.

FeedbackForIncluded If ROHC feedback associated with another Link flow (ROHC channel) is
sent on this Link flow (ROHC channel), then this field shall be set to “1°.
Otherwise, this field shall be set to 0’.

FeedbackFor If FeedbackForIncluded is set to ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the Link flow number (ROHC
channel) to which ROHC feedback sent on this Link flow (ROHC channel)
refers.

MRRU The sender shall set this field to the MRRU parameter for this ROHC

channel. The sender shall not set this field to a value larger than
MaxSupportedMRRU.

DelayedDecompressionDepth

The sender shall set this field to the maximum number of packets that can be
buffered and thus possibly be delayed decompressed by the decompressor
according to [11] for this ROHC channel. If the value of this field is 0x00,
then delayed decompression shall not be enabled. The sender shall not set
this field to a value greater than
MaxSupportedDelayedDecompressionDepth.
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The sender shall set this field to the number of ROHC profiles supported by
the decompressor. The sender shall include ProfileCount occurrences of the
following field with the message.

The sender shall set this field to the ROHC profile supported by the
decompressor according to [11]. The sender shall not set this field to a value
that is not included in the list of supported Profiles.

The sender shall add reserved bits to make the length of the entire record an
integer number of octets. The sender shall set these bits to ‘0’. The receiver
shall ignore this field.

3.3.6.2.16 FlowNNFlowProtocolParametersRev attribute

NN is the two-digit hexadecimal forward Link Flow identifier, where hexadecimal digits A through F
are specified in upper case letters.

Field Length (bits) Default
Length 8 N/A
AttributeID 16 N/A
ProtocollD 8 0x01
ProtocolParametersLength 8 0x00
ProtocolParameters ProtocolParznéetersLength N/A
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0x10NN, where NN is the two-digit
hexadecimal forward Link Flow number.
ProtocolID The sender shall set this field to an identifier for the Flow Protocol according

to Table 14.

ProtocolParametersLength

ProtocolParameters

The sender shall set this field to the length of the ProtocolParameters field in
units of octets.

If ProtocollID is 0x02, then the sender shall set this record as defined in
3.3.6.2.16.1. Otherwise, the sender shall omit this record.
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3.3.6.2.16.1 Definition of ProtocolParameters record when the Flow Protocol or Route
Protocol is ROHC

Field Length (bits)
MaxCID 16
LargeCIDs 1
FeedbackForIncluded 1
FeedbackFor Oor5s
MRRU 16
TimerBasedCompression 1
ProfileCount 8
ProfileCount occurrences of the following field:
{
| Profile | 16 |
}
‘ Reserved ‘ 0 — 7 (as needed) |

MaxCID The sender shall set this field to the MAX CID parameter for this ROHC
Channel. The sender shall not set this field to a value greater than
MaxSupportedMaxCID.

LargeCIDs If the LARGE_CIDS parameter for this ROHC Channel is false, then the
sender shall set this field to ‘0’. Otherwise, the sender shall set this field to
‘1’. The sender shall not set this field to ‘1’ if LargeCIDSupported is not set
to ‘1°.

FeedbackForIncluded If ROHC feedback associated with another Link flow (ROHC channel) is
sent on this Link flow (ROHC channel), then this field shall be set to “1°.
Otherwise, this field shall be set to 0’.

FeedbackFor If FeedbackForIncluded is set to ‘0’, then the sender shall omit this field.
Otherwise, the sender shall set this field to the Link flow number (ROHC
channel) to which ROHC feedback sent on this Link flow (ROHC channel)
refers.

MRRU The sender shall set this field to the MRRU parameter for this ROHC

channel. The sender shall not set this field to a value larger than
MaxSupportedMRRU.

TimerBasedCompression

The sender shall set this field to ‘0’ if timer based compression according to
[11] is not enabled for this ROHC channel. The sender shall set this field to
‘17 if timer based compression according to [11] is enabled for this ROHC
channel. If TimerBasedCompressionSupported is set to ‘0°, then the sender
shall not set this field to “1°.
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The sender shall set this field to the number of ROHC profiles supported by
the decompressor. The sender shall include ProfileCount occurrences of the
following field with the message.

The sender shall set this field to the ROHC profile supported by the
decompressor according to [11]. The sender shall not set this field to a value
that is not included in the list of supported Profiles.

The sender shall add reserved bits to make the length of the entire record an
integer number of octets. The sender shall set these bits to ‘0’. The receiver
shall ignore this field.

3.3.6.2.17 FlowNNRouteProtocolParametersFwd attribute

NN is the two-digit hexadecimal forward Link Flow number, where hexadecimal digits A through F
are specified in upper case letters.

Field Length (bits) Default
Length 8 N/A
AttributeID 16 N/A
ProtocollD 8 0x00
ProtocolParametersLength 8 0x00
ProtocolParameters ProtocolParznéetersLength N/A
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0x11/NN, where NN is the two-digit
hexadecimal forward Link Flow number.
ProtocollD The sender shall set this field to an identifier for the Route Protocol

according to Table 15.

Table 15 ProtocollD for Route Protocol

Value Protocol
0x00 NULL
The Route Protocol is Robust
0x02 Header Compression (ROHC)
[11]
All other values Reserved
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ProtocolParametersLength
The sender shall set this field to the length of the ProtocolParameters field in
units of octets.

ProtocolParameters If ProtocollD is 0x02, then the sender shall set this record as defined in
3.3.6.2.15.1. Otherwise, the sender shall omit this record.

3.3.6.2.18 FlowNNRouteProtocolParametersRev attribute

NN is the two-digit hexadecimal forward Link Flow number, where hexadecimal digits A through F
are specified in upper case letters.

Field Length (bits) Default
Length 8 N/A
Attribute]D 16 N/A
ProtocollD 8 0x00
ProtocolParametersLength 8 0x00
ProtocolParameters ProtocolParznéetersLength N/A
Length Length of the complex attribute in octets. The sender shall set this field to the

length of the complex attribute excluding the Length field.

AttributelD The sender shall set this field to 0x12NN, where NN is the two-digit
hexadecimal forward Link Flow number.

ProtocollD The sender shall set this field to field to an identifier for the Route Protocol
according to Table 15.

ProtocolParametersLength
The sender shall set this field to the length of the ProtocolParameters field in

units of octets.

ProtocolParameters If ProtocollID is 0x02, then the sender shall set this record as defined in
3.3.6.2.16.1. Otherwise, the sender shall omit this record

3.3.7 Session state information
The Session State Information record (see 10.10) consists of parameter records.

This transport defines the following parameter records in addition to the configuration attributes for
this transport.
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3.3.7.1 FlowControlState parameter

Table 16 Format of the parameter record for the FlowControlState parameter

Field Length (bits)

ParameterType 8

Length 8

FlowControlState 8
ParameterType This field shall be set to 0x01 for this parameter record.
Length This field shall be set to the length of this parameter record in units of octets

excluding the Length field.

FlowControlState This field shall be set to 0x00 if the state of the Flow Control Protocol

associated with the access terminal’s session is Close. Otherwise, this field
shall be set to 0x01. All of the other values for this field are reserved.

3.3.7.2 ReservationState parameter

Table 17 Format of the parameter record for the ReservationState parameter

Field Length (bits)
ParameterType 8
Length 8
OpenReservationCount 8

OpenReservationCount occurrences of the following record:

{
Reserved 7
Link 1
ReservationLabel 8
H
ParameterType This field shall be set to 0x02 for this parameter record.
Length This field shall be set to the length of this parameter record in units of octets
excluding the Length field.
OpenReservationCount
This field shall be set to the number of Reservations that are in the Open
state. The sender shall include OpenReservationCount occurrences of the
following three fields with the message.
Reserved This field shall be set to ‘0000000°. The receiver shall ignore this field.
Link This field shall be set to ‘1’ for a forward link Reservation, and to ‘0’ for a

reverse link Reservation.
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ReservationLabel This field shall be set to the ReservationLabel.
3.3.7.3 RouteState parameter

Table 18 Format of the parameter record for the RouteState parameter

Field Length (bits)
ParameterType 8
Length 8
RouteSelectionProtocolState 2
NextRouteSelectTransaction]D 8
NextActivateRouteTransactionID 8
Reserved 6
ParameterType This field shall be set to 0x03 for this parameter record.
Length This field shall be set to the length of this parameter record in units of octets

excluding the Length field.

RouteSelectionProtocolState
This field shall be set to indicate the state of Route Selection Protocol

according to Table 19.

NextRouteSelectTransactionID
This field shall be set to the TransactionID field of the next RouteSelect
message that will be sent.

NextActivateRouteTransactionID
This field shall be set to the TransactionID field of the next ActivateRoute
message that will be sent.

Reserved This field shall be set to ‘000000°. The receiver shall ignore this field.

Table 19 RouteSelectionProtocolState encoding

State Value
A Open B Draining ‘00°
A Open B Activating ‘01
A Draining B Open ‘10°
A Activating B Open ‘ar
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3.3.7.4 RadioLinkState parameter

Table 20 The format of the parameter record for the RadioLink NNState parameter

Field Length (bits)

ParameterType 8

Length 8
QTxStateVector NLinkFlowMax
QRxStateVector NLinkFlowMax
Reserved 0—7 (as needed)

ParameterType This field shall be set to 0x04 for this parameter record.

Length

This field shall be set to the length of this parameter record in units of octets
excluding the Length field.

QTxStateVector This field shall be set to the vector of binary values of the sequence state

variables [O g0, Q01,7 ... O LFMax 1x], Where LFMax is equal to Npinkpiowax-1-

QRxStateVector This field shall be set to the vector of binary values of the sequence state

Reserved

variables [Q po.rvs Q01.ky, ... O Limax.re)» Where LEMax is equal to NpiukriowMax-1.

The sender shall add reserved bits to make the length of the entire record an
integer number of octets. The sender shall set these bits to ‘0’. The receiver
shall ignore this field.

3.4 Default Packet Consolidation Protocol

3.4.1 Overview

The Default Packet Consolidation Protocol provides the following functions:

Multiplexing of transports for one access terminal. Each transport maps to a Transport in
the Packet Consolidation Protocol. Transport 0 is always assigned to the Signaling
Transport. The other Transports can be assigned to transports with different Quality of
Service (QoS) requirements, or other types of transports.

Provision of configuration messages that map transports to Transports.
Packet consolidation on the transmit side and packet de-multiplexing on the receive side.

Prioritization of the transmission of packets.
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Table 21 specifies the values of Transport Subtypes for transports defined in this specification.

Table 21 Transport subtypes for transports defined in this specification

Value Meaning

0x0000 Default Signaling Transport.
0x0001 Default Packet Transport.
Oxftff Transport not used

All other values are reserved.

The Default Packet Consolidation Protocol provides the ability to multiplex up to 8 transports using
the Transport field in the Packet Consolidation Protocol header. Transport 0 is always reserved for a
Signaling Transport.

This protocol uses the Generic Attribute Update Protocol in 10.9 to map transports to Transports.

Packet Consolidation Protocol packets contain one or more transport packets. The protocol places the
Packet Consolidation Protocol header defined in 3.4.8 in front of each transport packet and enough
padding to create a maximum length packet. The header added by this protocol for a consolidated
packet is 16 bits in length per transport packet and 8 bits in length for padding.

3.4.2 Data encapsulation
Figure 40 illustrates the relationship between a transport packet, a Packet Consolidation Protocol

packet, and a Security Sublayer payload for a Packet Consolidation packet containing two transport
packets and padding.

Transport Transport
packet packet

(F;a(r:]ket" dation Packet Packet Packet Packet Pad Pad
P?ot(s)zola ° Consolidation Consolidation Consolidation Consolidation Header (all zeros)
packets Protocol header Protocol payload Protocol header Protocol payload 0x00

Security

Sublayer

payload

Figure 40 Packet Consolidation Protocol encapsulation
3.4.3 Primitives

3.4.3.1 Commands

This protocol does not define any commands.
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3.4.3.2 Return indications

This protocol does not return any indications.

3.4.4 Public data

3.4.4.1 Static public data

This protocol does not define any static public data.

3.4.4.2 Dynamic public data
= Subtype for this protocol

3.4.5 Protocol data unit

The Protocol Data Unit for this protocol is a Packet Consolidation Protocol packet. Packet
Consolidation Protocol packets contain transport packets destined to or from the same access terminal
address.

3.4.6 Protocol initialization and swap procedures

3.4.6.1 Protocol initialization

Upon creation, the value of the attributes for this protocol instance in the access terminal and access
network shall be set to the default values specified for each attribute.

3.4.6.2 Protocol swap

This protocol defines an empty swap procedure.

3.4.7 Procedures

This protocol receives transport packets for transmission from up to 8 different transports. All
transmitted packets are forwarded to the Security Sublayer. All Packet Consolidation Protocol packets
forwarded to the Security Sublayer shall be octet aligned.

The protocol receives Packet Consolidation Protocol packets from the Security Sublayer and removes
the Packet Consolidation Protocol header. The transport packet obtained in this manner is forwarded

to the transport indicated by the Transport field of the Packet Consolidation Protocol header.

The maximum size transport packet the protocol can encapsulate depends on the Physical Layer
channel on which this packet will be transmitted and on the specific security protocols negotiated.

The access terminal and the access network may use the Generic Attribute Update Protocol messages
in 10.9 to map a transport to a Transport that is not already assigned to another Transport.

The access terminal and the access network shall not use the Generic Attribute Update Protocol in
10.9 to map a transport to a Transport that is already assigned to another Transport.
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Once the access terminal and the access network agree upon the mapping of a new transport to a
Transport, the access terminal and access network shall create an instance of the agreed upon
transport and add the instance of the transport to that Transport.

This protocol receives the following information with every transmitted transport packet:

m  Destination channel: Forward Unicast Traffic Channel, Forward Broadcast Traffic
Channel, or Reverse Traffic Channel.

= Priority number of the transport packet. This field is determined by the
FlowNNRequestLevelRev public data of the Data Transport and the constant
NsLprequestLevelrev Of the Signaling Transport. In this protocol, the use of the priority level is
defined only for access terminal transmissions.

m  Forced Single Encapsulation: Whether or not the transport packet can be encapsulated
with other transport packets in the same Packet Consolidation Protocol packet.
(Applicable only on the Forward Data Channel)

3.4.7.1 Destination channels

Associated with a transport packet received by this protocol there shall be a parameter indicating the
destination channel on which the packet is to be transmitted.

Associated with a transport packet received by this protocol there may be a parameter indicating a
transmission deadline.

3.4.7.2 Priority order

The priority used by the access network to derive Packet Consolidation Protocol packets from
transport packets is beyond the scope of this specification.

The priority used by the access terminal to derive Packet Consolidation Protocol packets from
transport packets shall follow the following rules.

= Packets with lower priority number, as determined by the FlowNNRequestLevelRev
public data of the Packet Transport or the constant Ngj prequesteveirev Of the Signaling
Transport shall have higher priority for transmission.

m  For packets with the same priority number, the packet that was received first by the
protocol shall have higher priority for transmission.

Transmission of packets that have higher priority shall take precedence over transmission of packets
with lower priority within the constraints imposed by lower layer protocols.

3.4.7.3 Forced single encapsulation

If a Forward Traffic Channel Transport packet is marked as Forced Single Encapsulation, the access
network shall encapsulate it without any other transport packets in a Packet Consolidation Protocol
packet. The Packet Consolidation Protocol shall also pass an indication down to the physical layer
with the Packet Consolidation Protocol packet, instructing the physical layer to ensure that the
Physical Layer packet containing this packet does not contain any other Packet Consolidation
Protocol packet. Forced Single Encapsulation applies only to the Forward Traffic Channel MAC
Layer packets.
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Forced Single Encapsulation is used for test services that require a one to one mapping between
transport packets and Physical Layer packets.

3.4.7.4 Transmit procedures

The transmitter shall create a Packet Consolidation Protocol packet by adding the Packet
Consolidation Protocol header, defined in 3.4.8 in front of every transport packet, concatenating the
result and adding enough padding to fill the Security Sublayer payload. The resulting packet length
shall not exceed the maximum payload that can be carried on the Physical Layer Channel, given the

transmission rate that will be used to transmit the packet and the headers added by the lower layers.

The transmitter shall forward the Packet Consolidation Protocol packet for transmission to the
Security Sublayer.

3.4.7.41 Pad

When creating a Packet Consolidation Protocol packet, the access network and the access terminal
shall add sufficient padding so that the packet fills the Security Sublayer payload and set the padding
bits to ‘0’. When receiving a Packet Consolidation Protocol packet, the access network and the access
terminal shall ignore the padding bits.

3.4.7.5 Access network procedures

3.4.7.5.1 Control channel

This protocol does not transmit over the Control Channel.

3.4.7.5.2 Broadcast forward traffic channel

All transport packets sent in a Packet Consolidation Protocol packet should be destined to all MAC
IDs.

3.4.7.5.3 Unicast forward traffic channel

All transport packets sent in a Packet Consolidation Protocol packet should be destined to one MAC
ID.

3.4.8 Packet Consolidation Protocol header

The sender adds the following header in front of every transport packet encapsulated in a Packet
Consolidation Protocol packet:

Field Length (bits)
IsTransport 1
Transport 3
Length 12
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IsTransport This field shall be set to 1.

Transport The sender shall set this field to the Transport number associated with the
transport sending the transport packet following the header.

Length This field shall be set to the length of the transport packet in octets.

The transport packet shall be at least one byte. The header value 0x00 shall indicate the beginning of
the Pad, and the receiver shall ignore a Packet Consolidation Protocol packet beyond the 0x00 header.
The Packet Consolidation Protocol packet format is described in Figure 40. In case the transport

packets together with the Packet Consolidation Protocol headers fill the entire available payload, the
pad and pad header shall be omitted.

3.4.9 Message formats

The protocol uses the AttributeUpdateRequest, AttributeUpdateAccept, and AttributeUpdateReject
messages of the Generic Attribute Update Protocol in 10.9 to update configurable attributes.

3.4.10 Interface to other protocols

3.4.10.1 Commands

This protocol does not issue any commands.

3.4.10.2 Indications

This protocol does not register to receive any indications.
3.4.11 Configuration attributes

The following complex attribute and default values are defined (see 10.3 for attribute record
definition).

Unless specified otherwise, the access terminal and the access network shall use the Generic Attribute
Update Protocol in 10.9 to update configurable attributes belonging to the Default Data Transport.
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3.4.11.1 TransportConfiguration attribute

Field Length (bits) Default
Length 8 N/A
AttributeID 8 N/A
Transport0 16 0x0000
Transportl 16 Oxfftf
Transport2 16 Oxfftf
Transport3 16 Oxffff
Transport4 16 Oxftff
Transport5 16 Oxfftf
Transport6 16 Oxffff
Transport7 16 Oxffff
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0x00.
Transport0 The sender shall set this field to the subtype of the transport used over
Transport 0.
Transportl The sender shall set this field to the subtype of the transport used over
Transport 1.
Transport2 The sender shall set this field to the subtype of the transport used over
Transport 2.
Transport3 The sender shall set this field to the subtype of the transport used over
Transport 3.
Transport4 The sender shall set this field to the subtype of the transport used over
Transport 4.
Transport5 The sender shall set this field to the subtype of the transport used over
Transport 5.
Transport6 The sender shall set this field to the subtype of the transport used over
Transport 6.
Transport7 The sender shall set this field to the subtype of the transport used over

Transport 7.

The sender shall set the TransportV fields to one of the non-reserved values for the Transport Subtype

as specified in Table 21.
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Constant Meaning Value
Necprype Type field for this protocol. Table 9
NpcPDefault Subtype field for this protocol 0x0000

3.4.13 Session state information

The Session State Information record (see 10.10) consists of parameter records.

The parameter records for this protocol consist of only the configuration attributes of this protocol.

Copyright © 2006 IEEE. All rights reserved.
This is an unapproved IEEE Standards Draft, subject to change.

220



20
21

22

23

24

25

26

27

28

29

IEEE P802.20/D1, January 2006

4 Security Control Sublayer

4.1 Introduction
4.1.1 General overview

The Security Control sublayer provides the following functions:

m  Key Exchange: Provides the procedures followed by the access network and by the
access terminal to exchange security keys for authentication and encryption.

The Security Control Sublayer uses the Key Exchange Protocol to provide these functions.

4.2 Default Key Exchange Protocol

4.2.1 Overview

The Default Key Exchange Protocol provides a method for simultaneous generation of the session
key at the access terminal and the access network. The session key is derived from a
PairwiseMasterKey (PMK) that is negotiated by higher layer protocols and assumed available at the
access terminal and the access network. This protocol supports cases where there may be multiple
PairwiseMasterKeys. The procedure for deriving the PairWiseMasterKey is considered to be out of
scope for this document.

The session key is used to derive the MIC Key, Authentication Key and Encryption Key. The MIC
key is used to verify the four way exchange messages of this protocol. The Authentication Key may
be used to authenticate packets (see the Authentication Protocol for details), and the Encryption Key
may be used to encrypt packets (see the Encryption Protocol for details).

This protocol also provides methods and messages to change session (security) key after a session has
been established.

4.2.2 Primitives
4.2.2.1 Commands
This protocol does not define any commands.

4.2.2.2 Return indications

m  FirstKeyComplete
4.2.3 Public data
4.2.3.1 Static public data

This protocol does not define any static public data.
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4.2.3.2 Dynamic public data
= Subtype for this protocol
s FLAuthKey and its length
= RLAuthKey and its length
»  FLEncKey and its length
s RLEncKey and its length
»  KeyChangelnitiated

4.2.4 Protocol data unit

The transmission unit of this protocol is a message. This is a control protocol and, therefore, it does
not carry payload on behalf of other layers or protocols.

This protocol uses the Signaling Application to transmit and receive messages.
4.2.5 Protocol initialization and swap
4.2.5.1 Protocol initialization
Upon initialization, the value of the attributes for this protocol instance in the access terminal and the
access network shall be set to the following default values specified for each attribute.
m  Set SKey[i] to zero and its length to 384, for values of i from 0 through 7.
m  Set FLAuthKey[i] to zero and its length to 128, for values of i from 0 through 7.
m  Set RLAuthKey][i] to zero and its length to 128, for values of i from 0 through 7.
m  Set FLEncKey][i] to zero and its length to 128, for values of i from 0 through 7.
m  Set RLEncKey[i] to zero and its length to 128, for values of i from 0 through 7.
= Set ATNonce to NULL.
= Set ANNonce to NULL.
m  Set LastValidTransactionID to 255.
m  Set KeyChangelnitiated to ‘0°.

4.2.5.2 Protocol swap
m  Set LastValidTransactionID to 255 upon protocol swap.

4.2.6 Procedures

The Default Key Exchange Protocol uses the KeyRequest, KeyResponse, ANKeyComplete, and
ATKeyComplete messages to derive secret session keys, verify that the access terminal and the
access network have derived the same session keys, and to exchange security capabilities.

This protocol is able to swap the current session key that is in use with another key that has already
been derived from the PMK. This is done using the KeyChange bit included in the MAC header, as
well as KeyChangeRequest and KeyChangeAck messages.
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4.2.6.1 Access terminal requirements

4.2.6.1.1 Processing the KeyRequest message

Upon receiving the KeyRequest message, the access terminal shall perform the following:

The access terminal shall declare the message to be valid if the TransactionID of the
message does not match the TransactionID of any outstanding KeyRequest message.

If the KeyRequest message is not valid, then the access terminal shall send an
ATKeyComplete message with ResultCode set to ‘Transaction ID Invalid’, declare
failure, and stop performing the rest of the key exchange procedure.

The access terminal shall identify the PairwiseMasterKey that satisfies
PairwiseMasterKeylD = HMAC-SHA256-128 (PairwiseMasterKey, "PMK Name" |
SessionSeed).

o PairwiseMasterKeylID is a field of the received KeyRequest message, “PMK Name”
is the ASCII encoded value of the string.

o HMAC-SHA256-128 function is specified in 4.2.6.5.
o SessionSeed is public data of the Session Management Protocol

o The notation

G‘|’7

implies concatenation.

If the access terminal cannot identify a valid PairwiseMasterKey that satisfies the above
Equation, then the access terminal shall declare failure and shall send an
ATKeyComplete message with ResultCode set to 0x03, declare failure, and stop
performing the rest of the key exchange procedure.

The access terminal should set ATNonce to PRF(Random number, “Init Counter”,
PhyFramelndex64, 256),

o Random number is a 256-bit random number. This number may be generated
according to the pseudorandom number generator specified in 10.6. If the procedure
of 10.6 is used and a physical random number ¥ is available, a fresh initialization
should be used each time the random number is generated.

o “Init Counter” is the ASCII encoded value of the string.

o PhyFramelndex64 is the 64-bit representation of the PHY Frame Index defined in the
Lower MAC Sublayer.

o PRF function is specified in 4.2.6.4.

The access terminal shall compute SKey[i] the session key in the following way:
SKey[i] = PRF(PairwiseMasterKey, “Pairwise_Key Expansion”,
SessionSeed|Noncel|Nonce2, 384).

o Where i is the SessionKeyIndex field of the corresponding KeyRequest message,
Noncel = Min(ATNonce, ANNonce), Nonce2 = Max(ATNonce, ANNonce),

o ANNonce is the ANNonce field of the received KeyRequest message,
PairwiseMasterKey is the key associated with the PairwiseMasterKeyID field of the
KeyRequest message.

o “Pairwise_Key Expansion” is the ASCII encoded value of the string.
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o SessionSeed is public data of the Session Management Protocol.
o PRF function is specified in 4.2.6.4.

m  The access terminal shall generate MIC Key, Authentication Key and Encryption Key as
specified in 4.2.6.3.

m  The access terminal shall send a KeyResponse message.
4.2.6.1.2 Processing the ANKeyComplete message

After receiving an ANKeyComplete message with a TransactionID field that matches the
TransactionlD field of the associated KeyRequest message, the access terminal shall perform the
following:

m  The access terminal shall generate a MessagelntegrityCode as HMAC-SHA256-
128(MICKey[i], Message), where Message is the received ANKeyComplete message
with the MessagelntegrityCode field set to zero, 7 is the SessionKeyIndex field of the
corresponding KeyRequest message, and the HMAC-SHA256-128 function is specified
in [10].

m  The access terminal shall set LastValidTransactionID to the TransactionID field of the
ANKeyComplete message and send an ATKeyComplete message with the ResultCode
field set to 0x00, unless one of the following conditions holds. In that case, the access
terminal shall declare failure and send an ATKeyComplete message with the appropriate
ResultCode.

o If the MessagelntegrityCode computed in the previous step does not match the
MessagelntegrityCode field of the ANKeyComplete message In this case, the access
terminal shall use the ResultCode corresponding to “Message integrity code failed”)

o Otherwise, if the supported tokens sent by the access network in the
ANKeyComplete message include a token that the access terminal supports and
prefers to use to the token currently in use (SessionConfigurationToken in the public
data of the Session Configuration Protocol). In this case, the access terminal shall use
the ResultCode corresponding to “Message integrity code successful, but capabilities
verification failed”.

m Ifthe access terminal sends a ATKeyComplete message with ResultCode field set to
0x00, and the key exchange was performed for SessionKeyIndex set to the configuration
attribute SessionKeyIndexInUse, the access terminal shall generate a FirstKeyComplete
indication.

4.2.6.1.3 Processing the KeyChangeRequest message
Only the access network is permitted to initiate a key change by sending a KeyChangeRequest

message. The access terminal may request initiation of a key change by sending a
KeyChangelnitiateRequest message with the appropriate SessionKeyIndexRequested field.
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Upon receipt of a KeyChangeRequest message, the access terminal shall verify that
KeyChangelnitiated="0’. If not, the access terminal shall abort any key exchange in progress by
setting SessionKeyIndexPending to Oxff.

If the access terminal proceeds with the key change process, it shall

=  Set the SessionKeyIndexPending to the value received in the KeyChangeRequest
message

m  Respond with a KeyChangeAck message and set KeyChangelnitiated="1".

o In the KeyChangeAck message, the access terminal shall copy TransactionID and
KeyIndexPending from the KeyChangeRequest message that caused the generation
of this KeyChangeAck message.

4.2.6.1.4 Processing the KeyChange bit

If the access terminal receives a packet with the KeyChange bit in the Forward Traffic Channel MAC
header toggled the access terminal shall verify that KeyChangelnitiated is equal to “1°. If not, the
access terminal shall abort any key exchange in progress and set SessionKeyIndexPending to 0xff.

If KeyChangelnitiated is equal to ‘1°, the access terminal shall

= Set SessionKeyIndexInUse to the value of SessionKeyIndexPending and set
SessionKeyIndexPending to Oxff.

m  Update the values of MIC Key, FLAuthKey, RLAuthKey, FLEncKey and RLEncKey
following the procedure specified in 4.2.6.3 before the received packet is processed by
the Security Sublayer.

m  Set KeyChangelnitiated to 0’ (completing the key change process).

m  Toggle the value of the KeyChange bit in the Reverse Traffic Channel MAC header for
subsequent transmissions.

4.2.6.2 Access network requirements
The access network shall initiate the key exchange by sending a KeyRequest message. The access
network shall choose a nonce, ANNonce as follows:
m  The access network should set ANNonce to
o PRF(Random number, “Init Counter”, AP SectorID | PhyFramelndex64, 256).

o Random number is a 256-bit random number. This number may be generated
according to the pseudorandom number generator specified in 10.6. If the procedure
of 10.6 is used and a physical random number ¥ is available, a fresh initialization
should be used each time the random number is generated.

o “Init Counter” is the ASCII encoded value of the string, and PhyFramelndex64 is the
64-bit representation of the Phy Frame Index defined in the Lower MAC Sublayer.

o PRF function is specified in 4.2.6.4.

Copyright © 2006 IEEE. All rights reserved. 225
This is an unapproved IEEE Standards Draft, subject to change.



20

21
22

23
24

25

26
27

28
29
30
31
32

33
34
35
36

37
38

IEEE P802.20/D1, January 2006

4.2.6.2.1 Processing the KeylnitiateRequest message

Upon receiving the KeylInitiateRequest message, the access network shall perform the following:

The access network shall identify the PairwiseMasterKey that satisfies
PairwiseMasterKeylD = HMAC-SHA256-128 (PairwiseMasterKey, "PMK_ Name" |
SessionSeed).

B

o PairwiseMasterKeylID is a field of the received KeyRequest message, “PMK Name’
is the ASCII encoded value of the string.

o SessionSeed is public data of the Session Management Protocol.
o HMAC-SHA256-128 function is specified in [10].

o The notation

L(|”

implies concatenation.

If the access network can identify a valid PairwiseMasterKey that satisfies the above equation, then
the access network may initiate a session key exchange by sending a KeyRequest message.

4.2.6.2.2 Processing the KeyResponse message

After receiving a KeyResponse message with a TransactionlD field that matches the TransactionID
field of the associated KeyRequest message, the access network shall perform the following:

The access network shall compute SKey[i], the session key as follows:

SKey[i] = PRF(PairwiseMasterKey, “Pairwise_Key Expansion”,
SessionSeed|Noncel|Nonce2, 384).

o Where i is the SessionKeyIndex field of the corresponding KeyRequest message,

o “Pairwise Key Expansion” is the ASCII encoded value of the string, Noncel =
Min(ATNonce, ANNonce), Nonce2 = Max(ATNonce, ANNonce).

o ATNonce is the ATNonce field of the KeyResponse message, and the PRF function
is specified in 4.2.6.4.

o SessionSeed is public data of the Session Management Protocol.

The access network shall generate MIC Key, Authentication Key and Encryption Key as
specified in 4.2.6.3.

The access network shall generate a MessagelntegrityCode as HMAC-SHA256-128
(MICKey[i], Message), where Message is the received KeyResponse message with the
MessagelntegrityCode field set to zero, i is the SessionKeyIndex field of the
corresponding KeyRequest message, and the HMAC-SHA256-128 function is specified
in [10].

The access network shall send an ANKeyComplete message and increment
LastValidTransactionID unless one of the following conditions holds. In that case, the
access network shall declare failure and send an ANKeyComplete message with the
appropriate ResultCode.

o If the MessagelntegrityCode computed in the previous step does not match the
MessagelntegrityCode field of KeyResponse message.
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o If'the supported tokens sent by the access terminal in the KeyResponse message
contain a token that the access network supports and prefers to use to the token
currently in use (SessionConfigurationToken in the public data of the Session
Configuration Protocol).

4.2.6.2.3 Processing the ATKeyComplete message

If the access network receives an ATKeyComplete message with ResultCode field set to a value other
than 0x00, the access network shall declare failure and stop performing the rest of the key exchange
procedure.

If the access network receives a ATKeyComplete message with ResultCode field set to 0x00, and the
key exchange was performed for SessionKeyIndex set to the configuration attribute
SessionKeylIndexInUse, the access network shall generate a FirstKeyComplete indication.

4.2.6.2.4 Transmitting the KeyChangeRequest message
Upon receipt of KeyChangelnitiateRequest message, the access network may initiate a key change.

The access network shall initiate the key change by sending a KeyChangeRequest message only if no
key change request initiated by the access network is in progress, i.e. if the key change timer is
inactive and the KeyChangelnitiated bit is set to ‘0’.

Upon sending a KeyChangeRequest message, the access network shall

m start a key change timer for Txeprimer and abort the key change process by setting
SessionKeyIndexPending to Oxff if the timer expires.

= set SessionKeylndexPending to the proposed SessionKeylndex.
4.2.6.2.5 Processing the KeyChangeAck message
The access network shall ignore the KeyChangeAck message if KeyChangelnitiated="1’. Otherwise,
upon receipt of a KeyChangeAck message the access network shall

m  Set KeyChangelnitiated to "1°.

»  Disable the key change timer.

= Set SessionKeyIndexInUse to the value of SessionKeyIndexPending.

m  Toggle the KeyChange bit in the Forward Traffic Channel MAC header for subsequent
packet transmissions.

m  Update the values of MIC Key, FLAuthKey and FLEncKey following the procedure
specified in 4.2.6.3 before the next packet is processed for transmission.
4.2.6.2.6 Processing the KeyChange bit
If KeyChangelnitiated is equal to ‘1’ and the access network receives a packet with the KeyChange
bit in the Reverse Traffic Channel MAC header toggled, the access network shall.
= Set SessionKeyIndexPending to Oxff.

m  Update the values of MIC Key, RLAuthKey, and RLEncKey following the procedure
specified in 4.2.6.3 before the received packet is processed by the Security Sublayer.
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m  Set KeyChangelnitiated to 0’ (completing the key change process).
4.2.6.3 MIC Key, Authentication Key, and Encryption Key generation

The keys used for message integrity code, authentication and encryption are generated from the
session key using the procedures specified in this section.

The access network and the access terminal shall compute and store a MIC Key, Authentication Key,
and Encryption Key derived from each session key. The keys derived from SKey[/] are referred to by
the subscript i. The Encryption and Authentication Protocols at the access network and the access
terminal shall use the Authentication Key and Encryption Key derived from the SKey with index i set
to the SessionKeyIndexInUse.

The MIC Key, Authentication Key and Encryption Key attributes are computed in the following way.

m  The access network and the access terminal shall set the MICKey][{] to SKey[i][127:0],
where i is the session key index.

m  The access network and the access terminal shall set FLAuthKey[/] and RLAuthKey[i] to
SKey[i][255:128], where i is the session key index.

m  The access network and the access terminal shall set FLEncKey][i], and RLEncKey][{] to
SKey[i][383:256], where i is the session key index.

4.2.6.4 Pseudorandom function, PRF(K, A, B, Len)
A pseudorandom function (PRF) is used in a number of places in this document.
Len shall be no greater than 255%160.

The output of the pseudorandom function is obtained by executing the following pseudo-code:
= R=NULL
m  fori=0to (Lent+159)/160 do
o R=R|HMAC-SHA256-160(K, A|Y | B|1),
o Yis asingle octet containing the value zero.
o iisa single octet containing the parameter.

o HMAC-SHA256-160 function is specified in [10].
The output of the PRF function shall be set to the Len most significant bits of R.
4.2.6.5 HMAC-SHA256(K, Message)

The HMAC-SHA1 procedure as specified in [10], shall be performed with SHA-256 [1] as the
message digest algorithm.

The output of the HMAC-SHA256-128 function shall be set to the 128 Most Significant Bits of the
output of the HMAC-SHA 1 procedure.

The output of the HMAC-SHA256-160 function shall be set to the 160 Most Significant Bits of the
output of the HMAC-SHAT procedure.
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4.2.7 Message format and flows
4.2.7.1 Message flows
4.2.7.1.1 Message flow for Default Key Exchange Protocol

This section describes the message flow for the Default Key Exchange Protocol. Figure 41 shows the
message exchanges for the Default Key Exchange Protocol.

a Generate AN Nonce

Validate Transaction ID KeyRequest(Transaction ID, Session Key Index, Pairwise Master Key ID, AN Nonce)
Identify the Pairwise Master Key b
Generate AT Nonce c
Compute Session Key
KeyResponse(Transaction ID, AT Nonce, Security Capabilities, Message Integrity Code)
d > Compute Session Key
Check Message Integrity Code
€ Check Security Capabilities
ANKeyComplete(Transaction ID, Security Capabilities, Message Integrity Code)
Check Message Integrity Code -
Update stored Transaction ID
Check Security Capabilities 6]
h ATKeyComplete(Transaction ID, Result, Message Integrity Code)

Figure 41 Default Key Exchange Protocol message flow
4.2.7.1.2 Message flow for Security Key Change Protocol
This section describes the message flow for the Key Change Protocol.
Message flow needed to execute key change is shown in Figure 42. Key change may be negotiated by
the access terminal or the access network. Solid lines in Figure 42 indicate the messages exchanged
between the communicating peers. The value of the KeyChange bit is assumed to be ‘0°. The dotted

lines do not indicate messages related to the Key Exchange Protocol. They show the exchange of
regular packets after the KeyChange bit is toggled and actual key change is executed.

Access network Access terminal

Start Abort Timer 0:KeyChangeRequest .

, 0:KeyChangeAck )
KeyChangelnit=1 |« KeyChangelnit=1

1:KeyChange bit toggled

| Use NextSkeylndex

1:’New Packet” .
KeyChangelnit=0 |- KeyChangelnit=0

Figure 42 Security Key Change Protocol [??Figure updated above]

Copyright © 2006 IEEE. All rights reserved. 229
This is an unapproved IEEE Standards Draft, subject to change.



IEEE P802.20/D1, January 2006

4.2.7.2 Message formats

The protocol uses the AttributeUpdateRequest, AttributeUpdateAccept, and AttributeUpdateReject
messages of the Generic Attribute Update Protocol in 10.9 to update configurable attributes.

4.2.7.2.1 KeylnitiateRequest

The access terminal may send the KeylInitiateRequest message to request the access network to
initiate a session key exchange. The access network may or may not initiate a key exchange in
response to this message.

Field Length (bits)
MessagelD 8
SessionKeyIndex 8
PairwiseMaskterKeyID 128
MessagelD The access terminal shall set this field to 0x00.
SessionKeyIndex The access terminal shall set this field to the ID of the SKey for which this

key exchange is being initiated. The values 0x08 to Oxff are reserved.

PairwiseMasterKeyID The access terminal shall set this field to HMAC-SHA256-128 (PMK,
"PMK_Name" | SessionSeed), where “PMK_Name” is the ASCII encoded
value of the string.

| Channels | RTC | [sLp | Relible |

‘Addressing ‘ Unicast ‘ ‘Security |Required ‘

4.2.7.2.2 KeyRequest

The access network sends the KeyRequest message to initiate the session key exchange.

Field Length (bits)

MessagelD 8

TransactionID 8

SessionKeyIndex 8

PairwiseMaskterKeyID 128

ANNonce 256
MessagelD The access network shall set this field to 0x01.
TransactionlD The access network shall set this field according to 10.8.
SessionKeyIndex The access network shall set this field to the ID of the SKey for which this

key exchange is being initiated. The values 0x08 to Oxff are reserved.
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Reserved The access network shall set this field to ‘00000’. The access terminal shall
ignore this field.

PairwiseMasterKeyID The access network shall set this field to HMAC-SHA256-128 (PMK,
"PMK_Name" | SessionSeed), where “PMK_Name” is the ASCII encoded
value of the string.

ANNonce The access network shall set this field to the nonce chosen by the access
network.

‘ Channels ‘ FTC ‘ ‘ SLP | Reliable ‘

‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘

4.2.7.2.3 KeyResponse

The access terminal sends the KeyResponse message in response to the KeyRequest message.

Field Length (bits)
MessagelD 8
TransactionlD 8
ATNonce 256
TokenCount 8
TokenCount occurrences of the following field:
SupportedToken 16
MessagelntegrityCode 128
MessagelD The access terminal shall set this field to 0x02.
TransactionlD The access terminal shall set this field to the value of the TransactionID field

of the corresponding KeyRequest message.

ATNonce The access terminal shall set this field to the nonce chosen by the access
terminal.
TokenCount The access terminal shall set this field to the number of tokens supported by

the access terminal.

SupportedToken The access terminal shall set this field to a token supported by the access
terminal.

MessagelntegrityCode The access terminal shall set this field to HMAC-SHA256-128(MICKey[i],
Message), where Message is set to all fields of this message with this field
set to zero, and i is SessionKeyIndex field of the corresponding KeyRequest
message.
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| Channels | RTC | |sLP | Reliable |

‘ Addressing ‘ Unicast ‘ ‘ Security | Optional ‘

4.2.7.2.4 ANKeyComplete

The access network sends the ANKeyComplete message in response to the KeyResponse message.

Field Length (bits)
MessagelD 8
TransactionID 8
ResultCode 8
TokenCount 8
TokenCount occurrences of the following field:
SupportedToken 16
MessagelntegrityCode 128
MessagelD The access network shall set this field to 0x03.
TransactionID The access network shall set this field to the value of the TransactionlD field

of the corresponding KeyRequest message.
ResultCode The access network shall set this field according to Table 22.

Table 22 Definition of result field

Value Meaning
0x00 Security capabilities verification and message integrity code successful
0x01 Message integrity code failed
0x02 Message integrity code successful, but capabilities verification failed.
0x03 Pairwise MasterKey not found.
0x04 Transaction ID invalid.
All other values Reserved
TokenCount The access network sets this field to the number of tokens that the access

network supports and includes in this message.

SupportedToken The access network shall set this field to a token supported by the access
network.

MessagelntegrityCode The access network shall set this field to HMAC-SHA256-128(MICKey[i],
Message), where Message is set to all fields of this message with this field
set to zero, and i is the SessionKeyIndex field of the corresponding
KeyRequest message.
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| Channels | FTC | |sLP | Reliable |

‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘

4.2.7.2.5 ATKeyComplete

The access terminal sends the ATKeyComplete message in response to the ANKeyComplete
message.

Field Length (bits)
MessagelD 8
TransactionID 8
ResultCode 8
MessagelntegrityCode 0or 128
LastTransactionID Oor8
MessagelD The access terminal shall set this field to 0x04.
TransactionlD The access terminal shall set this field to the value of the TransactionlD field

of the corresponding KeyRequest message.
ResultCode The access terminal shall set this field according to Table 23.

Table 23 Definition of result field

Value Meaning
0x00 Security capabilities verification and message integrity code successful
0x01 Message integrity code failed
0x02 Message integrity code successful, but capabilities or token verification failed.
0x03 Pairwise MasterKey not found.
0x04 Transaction ID invalid.
0x05 Key exchange procedures not supported.
All other values Reserved

MessagelntegrityCode If the Result field is 0x01 or 0x03, the access terminal shall omit this field.
Otherwise, the access terminal shall set this field to HMAC-SHA256-
128(MICKey[i], Message), where Message is set to all fields of this message
with this field set to zero, and i is the SessionKeyIndex field of the
corresponding KeyRequest message.

LastTransactionID If the MessagelntegrityCode field is set to ‘0x04’, then the access terminal
shall set this field to the value of the LastValidTransactionID parameter.
Otherwise, the access terminal shall omit this field.
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| Channels | RTC | |sLP | Reliable |

‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘

4.2.7.2.6 KeyChangelnitiateRequest

The KeyChangelnitiateRequest message is sent by the access terminal to request the access network
to initiate a key change.

Field Length (bits)
MessagelD 8
SessionKeylndexRequested 8
MessagelD The sender shall set this field to 0x05.

SessionKeyIndexRequested
The sender shall set this value to the index of requested session key. The
values 0x08 to Oxff are reserved.

‘Channels ‘ RTC ‘ ‘SLP | Reliable ‘

‘Addressing ‘ Unicast ‘ ‘Security |Required ‘

4.2.7.2.7 KeyChangeRequest

The KeyChangeRequest message is sent the by the access network to initiate a key change.

Field Length (bits)
MessagelD 8
TransactionID 8
SessionKeyIndexPending 8
MessagelD The sender shall set this field to 0x06.
TransactionlD The sender shall set this field according to 10.8.

SessionKeyIndexPending
The sender shall set this value to the index of proposed session key. The
values 0x08 to Oxff are reserved.

| Channels | FTC | stp | Reliable |
‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘
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The KeyChangeAck message is sent by the access terminal to acknowledge the receipt of a

KeyChangeRequest message.

Field Length (bits)
MessagelD 8
TransactionID 8
SessionKeyIndexPending 8
MessagelD The sender shall set this field to 0x07.
TransactionID The sender shall set this value to the TransactionID field of the

corresponding KeyChangeRequest message.

SessionKeyIndexPending

The sender shall set this value to the index of the proposed session key. The

values 0x08 to Oxff are reserved.

‘ Channels ‘

| sLp |

Reliable |

‘ Addressing ‘ Unicast

‘ Security | Required ‘

4.2.8 Interface to other protocols
4.2.8.1 Commands
This protocol does not issue any commands.

4.2.8.2 Indications

This protocol does not register to receive any indications.
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1 4.2.9 Configuration attributes

> The configurable, simple attributes for this protocol are listed in Table 24. The access terminal shall
use as defaults the values in Table 24 that are listed in bold italics.

4+ Unless specified otherwise, the access terminal and the access network shall use the Generic Attribute
s Update Protocol in 10.9 to update configurable attributes belonging to the Default Key Exchange
¢  Protocol. The access terminal or access network shall not use the Generic Attribute Update Protocol
7 in 10.9 to update the SessionKeyIndexInUse attribute.
g Table 24 Configurable values
Attribute ID Attribute Values Meaning
0x00 SKey, is used
0x01 SKey; is used
0x02 SKeys, is used
0x03 SKeys; is used
0x00 SessionKeyIndexInUse 0x04 SKey, is used
0x05 SKeys is used
0x06 SKeys is used
0x07 SKeys is used
0x08 — Oxff Reserved
0x00 SKeyj is pending.
0x01 SKey, is pending
0x02 SKey, is pending
0x03 SKeys is pending
0x01 SessionKeyIndexPending 0x04 SKeys ?S pendTng
0x05 SKeys is pending
0x06 SKeys is pending
0x07 SKey, is pending
0x08 — Oxfe Reserved
Oxff Pending Skey is not defined

10 4.2.10 Protocol numeric constants

Constant Meaning Value
NKEPType Type field for this protocol Table 9
NkerG Subtype field for this protocol 0x0001
TKEPTimer Timer duration for response to 500 ms
KeyExchangeRequest message
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4.2.11 Session state information

The Session State Information record (see 10.10) consists of parameter records.

This protocol defines the following parameter record in addition to the configuration attributes for

this protocol.

4.2.11.1 SKey parameter

Table 25 Format of the parameter record for the SKey parameter

ParameterType

Length

SKeyIncluded

SKey,Included

SKey,Included

Field Length (bits)
ParameterType 8
Length 8
SKeyolncluded |
SKey,Included 1
SKey,Included 1
SKey;Included |
SKey,Included 1
SKeysIncluded 1
SKeygIncluded |
SKey,Included 1
SKey, 0 or 384
SKey, 0 or 384
SKey, 0or384
SKeys 0 or 384
SKey, 0 or 384
SKeys 0or384
SKeys 0 or 384
SKey 0 or 384

This field shall be set to 0x01 for this parameter record.

This field shall be set to the length of this parameter record in units of octets
excluding the Length field.

If SKeyy s zero, then this field shall be set to ‘0°. Otherwise, this field shall
be setto ‘1°.

If SKey, is zero, then this field shall be set to ‘0’. Otherwise, this field shall
be set to ‘1°.

If SKey, is zero, then this field shall be set to ‘0°. Otherwise, this field shall
be set to ‘1°.
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If SKeys is zero, then this field shall be set to ‘0°. Otherwise, this field shall
be setto ‘1°.

If SKey, is zero, then this field shall be set to ‘0°. Otherwise, this field shall
be setto ‘1°.

If SKeys is zero, then this field shall be set to ‘0°. Otherwise, this field shall
be setto ‘1°.

If SKeys is zero, then this field shall be set to ‘0°. Otherwise, this field shall
be setto ‘1°.

If SKey- is zero, then this field shall be set to ‘0°. Otherwise, this field shall
be setto “1°.

If SKeypIncluded is 0’, then this field shall be omitted. Otherwise, this field
shall be set to the value of the session key with key index 0x00.

If SKey,Included is ‘0’, then this field shall be omitted. Otherwise, this field
shall be set to the value of the session key with key index 0x01.

If SKey,Included is ‘0’, then this field shall be omitted. Otherwise, this field
shall be set to the value of the session key with key index 0x02.

If SKeysIncluded is “0°, then this field shall be omitted. Otherwise, this field
shall be set to the value of the session key with key index 0x03.

If SKey4Included is 0’, then this field shall be omitted. Otherwise, this field
shall be set to the value of the session key with key index 0x04.

If SKeysIncluded is 0’, then this field shall be omitted. Otherwise, this field
shall be set to the value of the session key with key index 0x05.

If SKeygIncluded is 0’, then this field shall be omitted. Otherwise, this field
shall be set to the value of the session key with key index 0x06.

If SKey,Included is 0’, then this field shall be omitted. Otherwise, this field
shall be set to the value of the session key with key index 0x07.
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4.2.11.2 Nonce parameter

Table 26 Format of the parameter record for the Nonce parameter

ParameterType

Length

NULLATNonce

NULLANNonce

Reserved

ATNonce

ANNonce

Field Length (bits)
ParameterType 8
Length 8
NULLATNonce 1
NULLANNonce 1
Reserved 6
ATNonce 0 or 256
ANNonce 0 or 256

This field shall be set to 0x02 for this parameter record.

This field shall be set to the length of this parameter record in units of octets
excluding the Length field.

If ATNonce is NULL, then this field shall be set to ‘1°. Otherwise, this field
shall be set to ‘0’.

If ANNonce is NULL, then this field shall be set to 1°. Otherwise, this field
shall be set to ‘0°.

This field shall be set to ‘000000°. The receiver shall ignore this field.

If NULLATNonce is ‘1°, then this field shall be omitted. Otherwise, this
field shall be set to the value of the ATNonce.

If NULLANNonce is ‘1°, then this field shall be omitted. This field shall be
set to the value of the ANNonce.

4.2.11.3 LastValidTransactionIlD parameter

Table 27 Format of the parameter record for the LastValidTransactionlD parameter

ParameterType

Length

LastValidTransactionID

Field Length (bits)
ParameterType 8
Length 8
LastValidTransactionID 8

This field shall be set to 0x03 for this parameter record.

This field shall be set to the length of this parameter record in units of octets,
excluding the Length field.

This field shall be set to the value of the LastValidTransactionID parameter.
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Table 28 Format of the parameter record for the PMK parameter

ParameterType

Length

PMKCount

PMKLength

PMK

Field Length (bits)
ParameterType 8
Length 8
PMKCount 8
PMKCount occurrences of the following two fields:
PMKLength 8
PMK PMKLength x 8

This field shall be set to 0x04 for this parameter record.

This field shall be set to the length of this parameter record in units of octets

excluding the Length field.

This field shall be set to the number of occurrences of the PMK field in this

parameter record.

This field shall be set to the length of the PMK field in units of octets.

This field shall be set to a PairwiseMasterKey.
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5 Security Sublayer

5.1 Introduction
5.1.1 General overview

The Security Sublayer provides the following functions:

m  Cryptosync Generation: Provides a cryptosync for use by the Authentication and
Encryption protocols in the Security Sublayer

= Authentication: Provides the procedures followed by the access network and the access
terminal for authenticating traffic.

»  Encryption: Provides the procedures followed by the access network and the access
terminal for encrypting traffic.

The Security Sublayer uses the Authentication Protocol, Encryption Protocol, and Security Protocol
to provide these functions. In particular, the Security Protocol provides the cryptosync needed by the
authentication and encryption protocols, the Authentication Protocol provides authentication, and the
Encryption Protocol provides encryption. Figure 43 shows the protocols within the Security Sublayer.

Authentication

Protocol Encryption Protocol

Security Protocol

Figure 43 Security Sublayer protocols

5.2 Packet encapsulation for the protocol instances

In the transmit direction, the Security Sublayer receives a Convergence Sublayer Packet,
accompanied by a IsSecure field. The Security Sublayer processes this packet and delivers a Lower
MAC Payload to the Lower MAC Sublayer, accompanied by the IsSecure field.

In the receive direction, the Security Sublayer receives a Lower MAC Sublayer Packet, accompanied
by a IsSecure field. The Security Sublayer processes this packet and delivers a Convergence Sublayer
Packet to the Convergence Sublayer, accompanied by a IsSecure field.

Packet encapsulation for the Security Sublayer operates in a different way for the secure and unsecure
packets, as described in next.
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5.2.1 Packet encapsulation with IsSecure set

When the IsSecure field is set to ‘1°, Figure 44 illustrates the relationship between a Convergence
Sublayer packet, an Encryption Protocol packet, an Authentication Protocol packet, a Security
Sublayer packet, and the Lower MAC Sublayer payload. The order of Authentication and Encryption
is such that it can avoid unnecessary decryption when authentication fails.

Convergence
Subayer
packet
Encryption Encryption Encryption Encryption
Protocol Protocol Protocol Protocol
packet header payload trailer
Authentication Authentication Authentication Authentication
Protocol Protocol Protocol Protocol
packet header payload trailer
. Security Security Security
SecurlZlyC Eg?tOCOI Protocol Protocol Protocol
p header payload trailer
Lower MAC
Sublayer
payload

Figure 44 Security Sublayer data encapsulation for IsSecure=1

The Security Sublayer headers or trailers may or may not be present (or equivalently, have a size of
zero) if the SessionConfigurationToken specifies the Default Security Protocol or if the configured
Security Protocols do not require a header or trailer.

The Encryption Protocol may add a trailer to hide the actual length of the plaintext or padding to be
used by the encryption algorithm. The Encryption Protocol Header may contain variables such as an
initialization vector (IV) to be used by the Encryption Protocol.

The Authentication Protocol header or trailer may contain the Message Authentication Code that is
used to authenticate the portion of the Authentication Protocol Packet that is authenticated.

The Security Protocol header or trailer may contain variables needed by the authentication and
encryption protocols (e.g., cryptosync, time-stamp, etc.).
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5.2.2 Packet encapsulation with IsSecure not set

If the IsSecure field is set to zero, the relation between a Convergence Sublayer Packet and a Lower
MAC Sublayer payload is as shown in Figure 45. The packet does not pass through the Security
Protocol, Authentication Protocol and Encryption Protocol.

Convergence
Subayer
packet

Security Sublayer

Lower MAC
Sublayer
payload

Figure 45 Security Sublayer data encapsulation for IsSecure=0

5.2.3 Security Sublayer data transmit operation overview

When a Convergence Sublayer Packet with IsSecure=0 is delivered to the Security Sublayer, the
Security Sublayer sets the Lower MAC Sublayer payload to the Convergence Sublayer Packet.

When a Convergence Sublayer packet with IsSecure=1 is delivered to the Security Sublayer, the
following steps are performed by the protocols in the Security Sublayer in the order specified in the

following:

The Security Protocol generates a cryptosync for the channel for which the Convergence
Sublayer packet is destined. This value is called TheCryptosync for referencing it in the
following steps.

The Convergence Sublayer packet and TheCryptosync are delivered to the Encryption
Protocol.

The Encryption Protocol uses TheCryptosync, the encryption key, and other parameters
specified by the Encryption Protocol (if any) to encrypt the Convergence Sublayer packet
and construct the Encryption Protocol packet.

The Encryption Protocol delivers the Encryption Protocol packet and TheCryptosync to
the Authentication Protocol.

The Authentication Protocol uses TheCryptosync, authentication key, and other
parameters specified by the Authentication Protocol to construct the Authentication
Protocol packet.

The Authentication Protocol delivers the Security Sublayer packet to the Security
Protocol.

The Security Protocol delivers the Security Sublayer packet and other specified
parameters (if any) to the Lower MAC Sublayer.
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5.2.4 Security Sublayer data receive operation overview

When a Lower MAC Sublayer payload with IsSecure=0 is delivered to the Security Sublayer, the
Security Sublayer sets the Convergence Sublayer Packet to the Lower MAC Sublayer payload.

When the Security Sublayer receives a Lower MAC Sublayer Packet payload with IsSecure=1, the
following steps are performed by the protocols in the Security Sublayer in the order specified below:

The Security Protocol constructs the cryptosync using information from the Lower MAC
Sublayer and the Security Sublayer Protocol header and trailer (if any). For the purpose
for referencing this value of cryptosync in the following steps, denote this value as
TheCryptosync.

The Security Protocol removes the Security Protocol header and trailer (if any) and
delivers TheCryptosync and the Security Protocol payload to the Authentication Protocol.

The Authentication Protocol uses TheCryptosync, authentication key, Authentication
Protocol payload, Authentication Protocol header and trailer, and other parameters
specified by the Authentication Protocol (if any) to verify the authentication signature. If
the authentication signature passes, the Authentication Protocol delivers the
Authentication Protocol payload to the Encryption Protocol; otherwise, the
Authentication Protocol Packet is discarded.

The Encryption Protocol uses TheCryptosync and the encryption key to decrypt the
Encryption Protocol packet. The decrypted payload is then delivered to the Convergence
Sublayer.

5.3 Default Encryption Protocol

5.3.1 Overview

The Default Encryption Protocol does not alter the Convergence Sublayer packet payload and does
not add an Encryption Protocol header or trailer. It transfers packets between the Authentication
Protocol and the Security Protocol.

5.3.2 Primitives

5.3.2.1 Commands

This protocol does not define any commands.

5.3.2.2 Return indications

This protocol does not return any indications.

5.3.3 Public data

5.3.3.1 Static public data

This protocol does not define any static public data.

5.3.3.2 Dynamic public data

Subtype for this protocol
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5.3.4 Protocol data unit

The protocol data unit for this protocol is an Encryption Protocol Packet.
5.3.5 Protocol initialization and swap

5.3.5.1 Protocol initialization

Upon initialization, the value of the attributes for this protocol instance in the access terminal and the
access network shall be set to the default values specified for each attribute.

5.3.5.2 Protocol swap
This protocol defines an empty swap procedure.
5.3.6 Procedures

On the transmit side, this protocol shall receive a Convergence Sublayer packet, and it shall forward
the packet to Authentication Protocol.

On the receive side, this protocol shall receive an Authentication Protocol packet, and it shall forward
the packet to Convergence Sublayer.

5.3.7 Default Encryption Protocol header and trailer
The Default Encryption Protocol does not add a header or a trailer.
5.3.8 Message formats

No messages are defined for this protocol.

5.3.9 Interface to other protocols

5.3.9.1 Commands

This protocol does not issue any commands.

5.3.9.2 Indications

This protocol does not register to receive any indications.
5.3.10 Configuration attributes

No configuration attributes are defined for this protocol.

5.3.11 Protocol numeric constants

Constant Meaning Value

NEpType Type field for this protocol Table 9

NepDefault Subtype field for this protocol 0x0000
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5.3.12 Session state information
The Session State Information record (see 10.10) consists of parameter records.

The parameter records for this protocol consist of the configuration attributes of this protocol.

5.4 Default Security Protocol
5.4.1 Overview

The Default Security protocol performs the following tasks:

= Procedures to enter a secure mode of operation, where the access network and access
terminal may secure all unicast air interface packets.

= On the transmission side,

o This protocol generates the cryptosync based on information provided by the Lower
MAC Sublayer and makes the cryptosync publicly available. The cryptosync may be
used by the negotiated Authentication Protocol and Encryption Protocol.

o This protocol transfers packets from the Authentication Protocol to the Lower MAC
Sublayer.

m  On the receiving side,

o This protocol generates the cryptosync based on information provided by the Lower
MAC Sublayer and makes the cryptosync publicly available. The cryptosync may be
used by the negotiated Authentication Protocol and Encryption Protocol.

o This protocol transfers packets from the Lower MAC Sublayer to the Authentication
Protocol

5.4.2 Primitives

5.4.2.1 Commands

This protocol does not define any commands.
5.4.2.2 Return indications

This protocol does not return any indications.

5.4.3 Public data

5.4.3.1 Static public data

This protocol does not define any static public data.

5.4.3.2 Dynamic public data
= Subtype for this protocol
m  Cryptosync for Security Sublayer packets associated with the FL
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m  Cryptosync for Security Sublayer packets associated with the RL
m  SecurityEnabled

5.4.4 Protocol data unit

The protocol data unit for this protocol is a Security Sublayer packet.
5.4.5 Protocol initialization and swap

5.4.5.1 Protocol Initialization

Upon initialization, the value of the attributes for this protocol instance in the access terminal and the
access network shall be set to the default values specified for each attribute.

5.4.5.2 Protocol swap

This protocol defines an empty swap procedure.
5.4.6 Procedures

5.4.6.1 Secure State Procedures

This protocol shall set the SecurityEnabled public data field to the SecurityEnabled configuration
attribute.

This protocol shall be said to be in a secure mode of operation (SecurityEnabled mode) if the
SecurityEnabled public data is set to 1.

In the SecurityEnabled mode at the access terminal

= This protocol shall set the IsSecure bit to ‘1’ on all transmitted packets

In the SecurityEnabled mode at the access network

= This protocol shall set the IsSecure bit to ‘1” on all unicast packets transmitted to the
access terminal.

5.4.6.2 Generation of the Cryptosync
The Security Protocol shall compute the Cryptosync for the channel on which the Security Sublayer
packet is to be sent, or on the channel on which the Security Sublayer packet is received as shown in

Table 29.

Table 29 Subfield of the Cryptosync

Subfield Length (bits)
MACID 12
PilotPN 12
ConnectCount 16
CryptoAttribute 16
PhyFramelndex 40
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MACID This field shall be set to the MACID of the sending sector in the FL and
target sector in the RL with zero padding on the MSB side if needed. A
MACID larger than 12 bits is not supported.

PilotPN This field shall be set to the PilotPN of the sending sector in the FL or, target
sector in the RL with zero padding on the MSB side if needed.

ConnectCount This field shall be set to the current value of ConnectCount, as defined in the
public data of the Idle State Protocol.

CryptoAttribute This field is encoded as specified in Table 30.

Table 30 Encoding of the CryptoAttribute Field

Bit location Name Meaning
0 (LSB) ISFL IsFL="1" implies FL; IsFL="0" implies RL
1 ISSticky IsSticky="1" implies channel assignment is sticky;
IsSticky="0" implies assignment is non-sticky.
Others Reserved Not defined

PHY Frame Index This field shall be set to the value of the PHY Frame Index as defined in the

Overview chapter (“Definitions” section), with bits of zero padding on the
MSB side if necessary. The PHY frame index shall be measured at the
beginning of the packet transmission, with respect to the sector that is
receiving or transmitting the packet.

5.4.6.3 Transmit procedures

When this protocol receives an Authentication Protocol packet from the Authentication Protocol,

It shall construct a Security Sublayer packet by adding a Security Protocol header and
trailer (if any)

Compute the Cryptosync associated with the Security Sublayer packet as shown in
Table 30.

Deliver the packet for transmission to the Lower MAC Sublayer

5.4.6.4 Receive procedures

When this protocol receives a Security Sublayer packet from the Lower MAC Sublayer, the protocol

shall

Construct an Authentication Protocol packet by removing the Security Protocol header
and trailer (if any),

Compute the Cryptosync associated with the Lower MAC Sublayer packet as shown in
Table 30.

Deliver the Authentication Protocol packet together with the computed value of the
cryptosync to the Authentication Protocol.
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5.4.7 Header and trailer

The Default Security Protocol does not add a header or a trailer.
5.4.8 Message formats

No messages are defined for this protocol.

5.4.9 Interface to other protocols

5.4.9.1 Commands

This protocol does not issue any commands.

5.4.9.2 Indications

This protocol registers to receive the following indications
m  KeyExchange.FirstKeyComplete
5.4.10 Configuration attributes
This protocol defines the following configuration attributes.
The access terminal and the access network shall not use the Generic Attribute Update Protocol in
10.9 to update configurable attributes belonging to this protocol. The SecurityEnabled attribute shall

be defined by the SessionConfigurationToken of the Session Configuration Protocol.

Table 31 Configurable values

Attribute ID Attribute Values Meaning
0x00 SecurityEnabled mode is off
0x00 SecurityEnabled 0x01 SecurityEnabled mode is on.
0x02 — Oxff Reserved

5.4.11 Protocol numeric constants

Constant Meaning Value
Nsprype Type field for this protocol Table 9
Nspg Subtype field for this protocol 0x0000
TspsecurityConfirmwait | Duration the access network waits ls

before retransmitting the
EnableSecurityAssignment.

TspsecurityResponsewait | DUration the initiator waits for a 1s
EnableSecurityResponse message
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5.4.12 Session state information
The Session State Information record (see 10.10) consists of parameter records.

The parameter records for this protocol consist of the configuration attributes of this protocol.

5.5 Default Authentication Protocol

5.5.1 Overview

The Default Authentication Protocol provides a method for authentication of packets by applying (on
the transmit side) and checking (on the receive side) the HMAC-SHA256 message authentication
function to message bits that are composed of the Authentication Protocol payload, CryptoSync,
together with FLAuthKey or RLAuthKey, as appropriate. The HMAC-SHA256 function is defined in
RFC 2104 [10] with SHA-256 [1] as the message digest algorithm.

5.5.2 Primitives

5.5.2.1 Commands

This protocol does not define any commands.

5.5.2.2 Return indications
n  Failed

5.5.3 Public data
5.5.3.1 Static public data
This protocol does not define any static public data.

5.5.3.2 Dynamic public data
= Subtype for this protocol

5.5.4 Protocol data unit

The protocol data unit for this protocol is an Authentication Protocol packet.
5.5.5 Protocol initialization and swap

5.5.5.1 Protocol initialization

Upon initialization, the value of the attributes for this protocol instance in the access terminal and the
access network shall be set to the default values specified for each attribute.

5.5.5.2 Protocol swap

This protocol defines an empty swap procedure.
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5.5.6 Procedures

On the transmit side: When this protocol receives an Encryption Protocol Packet, it shall add the
Authentication Protocol Header defined in 5.5.6.2 in front of the Encryption Protocol Packet and shall
forward the newly generated Authentication Protocol Packet to the Security Protocol.

On the receive side: When this protocol receives a Security Sublayer packet from the Security
Protocol, it shall check the message authentication code in the Authentication Protocol Header. If the
message authentication code passes, this protocol removes the Authentication Protocol Header and
shall forward the newly generated Authentication Protocol Packet to the Encryption Protocol.

5.5.6.1 Access terminal requirements

5.5.6.1.1 Transmit Procedures

Upon reception of an Encryption Protocol packet destined for transmission the access terminal shall
compute the packet authentication code (PAC) as follows:

m  The access terminal shall construct the AuthKey as follows:

o If the Key Exchange Protocol does not define RLAuthKey as public data, this
protocol shall discard the packet.

o Otherwise, this protocol shall perform the following:

— If'the length of RLAuthKey is equal to the length of AuthKey, then AuthKey
shall be RLAuthKey.

— Otherwise, if the length of RLAuthKey is greater than the length of AuthKey,
then AuthKey shall be the NapaumkeyLengn 1€ast significant bits of RLAuthKey.

— Otherwise, if the length of RLAuthKey is less than the length of AuthKey this
protocol shall discard the packet.

s The access terminal shall construct the cryptosync as described by the Security Protocol.
m  The access terminal shall construct the message bits for computing the PAC as shown in
Table 32.

Table 32 Message bits for AT PAC computation

Field Length(bits)
Authentication Protocol Variable
Payload
Cryptosync 96

m  The access terminal shall compute the message digest as HMAC-SHA256(AuthKey,
message bits). The PAC field shall be set to the NapwmessageAuthCodeLengin 1€ast significant bits
of the message digest.
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5.5.6.1.2 Receive Procedures

Upon reception of an Authentication Protocol packet, the access terminal shall compute and verify the
Lower MAC Sublayer packet authentication code (PAC) given in the authentication protocol header
as follows:

m  The access terminal shall construct the AuthKey as follows:

o Ifthe Key Exchange Protocol does not define FLAuthKey as public data, this
protocol shall discard the packet.

o Otherwise, the access terminal shall perform the following:

— If'the length of FLAuthKey is equal to the length of AuthKey, then AuthKey
shall be FLAuthKey.

— Otherwise, if the length of FLAuthKey is greater than the length of AuthKey,
then AuthKey shall be the NapaumkeyLengtn 1€ast significant bits of FLAuthKey.

— Otherwise, if the length of FLAuthKey is less than the length of AuthKey, this
protocol shall discard the packet.

o The access terminal shall use the cryptosync provided by the Security Protocol.

m  The access terminal shall construct the message bits for computing the PAC as shown in
Table 33.

m  The access terminal shall compute the message digest as HMAC-SHA256(AuthKey,
message bits). The PAC field shall be set to the NapwmessageAuthCodeLengin 1€ast significant bits
of the message digest.

If the PAC computed in the previous step matches the PAC field in the Protocol Header, then the
Protocol shall deliver the Authentication Sublayer Payload to the Encryption Protocol. Otherwise, the
Protocol shall issue a Failed indication and shall discard the Security Sublayer packet.

5.5.6.2 Access network requirements

5.5.6.2.1 Transmit Procedures

Upon reception of an Encryption Protocol packet destined for transmission the access network shall
compute the packet authentication code (PAC) as follows:

m  The access terminal shall construct AuthKey as follows:

o If the Key Exchange Protocol does not define FLAuthKey as public data, the access
terminal shall discard the packet.

o Otherwise, the access network shall perform the following:

— If'the length of FLAuthKey is equal to the length of AuthKey, then AuthKey
shall be FLAuthKey.

— Otherwise, if the length of FLAuthKey is greater than the length of AuthKey,
then AuthKey shall be the Napautkeyrengm l€ast significant bits of FLAuthKey.

— Otherwise, if the length of FLAuthKey is less than the length of AuthKey, then
the access network shall discard the packet.
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m  The access network shall construct the message bits for computing the PAC as shown in
Table 33.

Table 33 Message bits for AN PAC computation

Field Length(bits)
Authentication Protocol Variable
Payload
Cryptosync 96

m  The access network shall compute the message digest as HMAC-SHA256(AuthKey,
message bits). The PAC field shall be set to the NapwmessageAuthCodeLengin 1€ast significant bits
of the message digest.

5.5.6.2.2 Receive Procedures

Upon reception of an Authentication Protocol packet the access network shall compute and verify the
Lower MAC Sublayer Packet Authentication Code (PAC) given in the authentication protocol header
as follows:

m  The access network shall construct the AuthKey as follows:

o If the Key Exchange Protocol does not define RLAuthKey as public data, the access
network shall discard the packet.

o Otherwise, the access network shall perform the following:

— If'the length of RLAuthKey is equal to the length of AuthKey, then AuthKey
shall be RLAuthKey.

— Otherwise, if the length of RLAuthKey is greater than the length of AuthKey,
then AuthKey shall be the NapaumkeyLength 1€ast significant bits of RLAuthKey.

— Otherwise, if the length of RLAuthKey is less than the length of AuthKey, then
the access network shall discard the packet.

o The access network shall use the cryptosync provided by the Security Protocol.

m  The access network shall construct the message bits for computing PAC as shown in
Table 32.

m  The access network shall compute the message digest as HMAC-SHA256(AuthKey,
message bits). The PAC shall be set to the NapmessageauthcodeLength 1€ast significant bits of
the message digest.

If the PAC computed in the previous step matches the PAC field in the Protocol Header, then the
Protocol shall deliver the Authentication Protocol Payload to the Encryption Protocol. Otherwise, the
Protocol shall issue a Failed indication and shall discard the Security Sublayer packet.
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5.5.7 Header and trailer

5.5.7.1 Header

The Default Authentication Protocol header is defined as follows:

Field Length (bits)
PAC 0 or NAPMessageAuthCodeLength
PAC Packet Authentication Code. This field shall be computed as specified in

5.5.6.1. This field shall be included if UATIInfolncluded bit associated with
the packet is ‘1’ or the configuration attribute AuthenticationMode is equal
to ‘1.

5.5.7.2 Trailer

The Default Authentication Protocol does not add a trailer.

5.5.8 Message formats

No messages are defined for this protocol.

5.5.9 Interface to other protocols

5.5.9.1 Commands

This protocol does not issue any commands.

5.5.9.2 Indications

This protocol does not register to receive any indications.

5.5.10 Configuration attributes

This protocol defines the following configuration attributes.

The access terminal and the access network shall not use the Generic Attribute Update Protocol in

10.9 to update configurable attributes belonging to this protocol. The AuthenticationMode attribute
shall be defined by the SessionConfigurationToken of the Session Configuration Protocol.
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Table 34 Configurable values

Attribute ID Attribute Values Meaning

0x00 Only packets with
UATIInfolncluded=1 and
IsSecure=1 in the Lower MAC
header are authenticated.

0x00 AuthenticationMode 0x01 All packets with IsSecure=1 in the
Lower MAC header are
authenticated
0x02 — 0xff Reserved
5.5.11 Protocol humeric constants
Constant Meaning Value

NapType Type field for this protocol Table 9 (0x06)

Narg Subtype field for this protocol 0x0000

N APMessageAuthCodeLeng | INUmber of bits in the message 0x0060

th authentication code

NapAuthKeyLength Length of the authentication key 0x00A0

5.5.12 Session state information
The Session State Information record (see 10.10) consists of parameter records.

The parameter records for this protocol consist of the configuration attributes of this protocol.

5.6 Generic Encryption Protocol
5.6.1 Overview

The Generic Encryption Protocol uses the AES (or, Rijndael) procedures defined in [16] in order to
encrypt the Convergence Sublayer packets and decrypt the Authentication Protocol packets.

5.6.2 Primitives

5.6.2.1 Commands

This protocol does not define any commands.
5.6.2.2 Return indications

This protocol does not return any indications.
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5.6.3 Public data
5.6.3.1 Static public data

This protocol does not define any static public data.

5.6.3.2 Dynamic public data
= Subtype for this protocol

5.6.4 Protocol data unit

The protocol data unit for this protocol is an Encryption Protocol Packet.
5.6.5 Protocol initialization and swap

5.6.5.1 Protocol initialization

Upon initialization, the value of the attributes for this protocol instance in the access terminal and the
access network shall be set to the default values specified for each attribute.

5.6.5.2 Protocol swap
This protocol defines an empty swap procedure.
5.6.6 Procedures

On the transmit side: When this protocol receives a Convergence Sublayer packet and the cryptosync
from the Security Protocol, it shall follow the transmit procedures specified in 5.6.6.3.

On the receive side: When this protocol receives a Security Sublayer packet and the cryptosync from
the Security Protocol, it shall follow the receive procedures specified in 5.6.6.4.

5.6.6.1 Constructing the encryption key for the FL

The Generic Encryption Protocol shall construct the encryption keys for the FL as follows:

m the protocol shall construct the encryption key for the Forward Link Channels,
FLEncryptionKey, as follows:

o Ifthe Key Exchange Protocol does not define FLEncKey as public data, this protocol
shall discard all packets.

o Otherwise, this protocol shall perform the following:

— If'the length of FLEncKey is equal to NgpgnckeyLengin, then FLEncryptionKey shall
be set to FLEncKey.

— Otherwise, if the length of FLEncKey is greater than Ngpgnckeylength, then
FLEncryptionKey shall be the Ngpgnckeyiengn most significant bits of FLEncKey.

— Otherwise, if the length of FLEncKey is less than Ngpgnckeytength, this protocol
shall discard all packets.
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5.6.6.2 Constructing the encryption key for the RL

The Generic Encryption Protocol shall construct the encryption keys for the RL as follows:

m  The protocol shall construct the encryption key for the Reverse Link Channels,
RLEncryptionKey, as follows:

a

If the Key Exchange Protocol does not define RLEncKey as public data, this protocol
shall discard all packets.

Otherwise, the protocol shall perform the following:

— If'the length of RLEncKey is equal to Ngpnckeyength, then RLEncryptionKey shall
be set to RLEncKey.

—  Otherwise, if the length of RLEncKey is greater than Nepgnckeyiength, then
RLEncryptionKey shall be the Nepgnckeyrength most significant bits of RLEncKey.

— Otherwise, if the length of RLEncKey is less than Ngpgnckeytengths this protocol
shall discard all packets.

5.6.6.3 Transmit procedures

The protocol shall construct the Encryption Protocol packet from the Convergence Sublayer packet
that is destined for FL or RL by performing the following for each of the channels:

m  The protocol shall call the ESP_AES procedure specified in [16] with its inputs set as
follows:

m]

m]

m]

Set key to the EncryptionKey for the channel under consideration (e.g.,
FLEncryptionKey).

Set fresh to the value of the cryptosync provided by the Security Protocol.
Set freshsize to 96.

Set buf'to the address of the beginning of the memory space that contains the
Convergence Sublayer packet.

Set bit_offset to zero.
Set bit_count to the length of the Convergence Sublayer Packet in bits.

m  After the ESP_AES procedure is returned, the protocol shall set the Encryption Protocol
packet to the output of the ESP_AES procedure that starts at the memory space specified
by buf and is of the same size as the Convergence Sublayer packet.

5.6.6.4 Receive procedures

If the Encryption Protocol packet is received on the FL or RL, then the receiver shall construct the
Convergence Sublayer packet from the Encryption Protocol packet by performing the following for
each of the channels:

s The protocol shall call the ESP_AES procedure specified in [16] with its inputs set as
follows:

m]

Set key to the EncryptionKey for the channel under consideration (e.g.,
FLEncryptionKey).

o Set fresh to the value of the cryptosync provided by the Security Protocol.
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o Set bufto the address of the beginning of the memory space that contains the

Encryption Protocol packet.
o Set bit_offset to zero.

o Set bit_count to the length of the Encryption Protocol Packet in bits.

m  After the ESP_AES procedure is returned, the protocol shall set the Convergence
Sublayer packet to the output of the ESP_AES procedure which starts at the memory
space specified by buf and is of the same size as the Encryption Protocol packet.

5.6.7 Generic Encryption Protocol header and trailer
The Generic Encryption Protocol does not add a header or a trailer.
5.6.8 Message formats

No messages are defined for this protocol.

5.6.9 Interface to other protocols

5.6.9.1 Commands

This protocol does not issue any commands.

5.6.9.2 Indications

This protocol does not register to receive any indications.
5.6.10 Configuration attributes

No configuration attributes are defined for this protocol.

5.6.11 Protocol numeric constants

Constant Meaning Value
NepType Type field for this protocol Table 9
Nepg Subtype field for this protocol 0x0001
NEpEncKeyLength Length of the encryption key 0x00A0

5.6.12 Session state information

The Session State Information record (see 10.10) consists of parameter records.

The parameter records for this protocol consist of the configuration attributes of this protocol.
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6 Lower MAC Control Sublayer

6.1 Introduction
6.1.1 General overview

The Lower MAC Control sublayer controls the state of the air-link by managing the states of
individual Lower MAC sublayer protocols, and by providing individual MAC Sublayer protocols
with operating parameters. The protocols in this sublayer are control protocols, and do not carry data
on the behalf of other protocols. The protocols in this sublayer use the Signaling Transport to transmit
and receive messages (with the exception of the Overhead Messages Protocol that sends some
information blocks using the Lower MAC Sublayer).

The access terminal and the access network maintain a connection whose state dictates the form in
which communications between these entities can take place. The connection can be either of the
following three states:

m  Closed Connection and no assigned MAC ID: The access terminal is not assigned any
dedicated air-link resources. Communications between the access terminal and the access
network are conducted over the R-ACH, F-pBCHO, F-pBCH1, F-SSCH, and F-DCH

physical layer channels.

m  Closed Connection and assigned MAC ID: This is an intermediate state between a closed
connection and an open connection. The access terminal is assigned a MAC ID and
associated resources on the forward and reverse links. These resources are used by the
access terminal to request a connection, and by the access network to indicate grant or
rejection of a connection, possibly based on the identity of the access terminal. This state
corresponds to the BindUATI state of the Idle State Protocol.

m  Open Connection and assigned MAC ID: Opening of the connection indicates that the
access network has granted dedicated resources on the forward and reverse links based on
the identity of the access terminal. This state corresponds to the Open State of the
Connected State Protocol.

The Lower MAC Control Sublayer provides the following connection-related functions:
= Manages initial acquisition of the network.

= Manages opening and closing of connections.

= Maintains an approximate access terminal location in either connection states.

m  Manages the radio link between the access terminal and the access network when a
connection is open.

m  Performs supervision at the access terminal both when the connection is open and when it
is closed.
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The Lower MAC Control Sublayer performs these functions through the following protocols:

Air Link Management Protocol: This protocol maintains the overall connection state in
the access terminal and the access network. The protocol can be in one of three states,
corresponding to whether the access terminal has yet to acquire the network
(Initialization State), has acquired the network but the connection is closed (Idle State), or
has an open connection with the access network (Connected State). This protocol
activates one of the following three protocols as a function of its current state.

Initialization State Protocol: This protocol performs the actions associated with acquiring
an access network.

Idle State Protocol: This protocol performs the actions associated with an access terminal
that has acquired the network, but does not have an open connection. Mainly, these are
keeping track of the access terminal’s approximate location in support of efficient Paging
(using the Active Set Management protocol), the procedures leading to the opening of a
connection, and support of access terminal power conservation.

Connected State Protocol: This protocol performs the actions associated with an access
terminal that has an open connection. These actions primarily include managing the radio
link between the access terminal and the access network, including the management of
tune away and selected interlace operation, and the procedures leading to the close of the
connection.

In addition to the above protocols, which deal with the state of the connection, the Lower MAC
Control sublayer also contains the following protocols:

Active Set Management Protocol: This protocol performs the actions associated with
keeping track of an access terminal’s location and maintaining the radio link between the
access terminal and the access network.

Overhead Messages Protocol: This protocol broadcasts and receives essential parameters
over the Control Channel MAC and the Forward Traffic Channel MAC. This protocol
also performs supervision on the parameters, and generates SupervisionFailed indications
when overhead parameters are not current.

6.1.2 Data encapsulation

This sublayer does not encapsulate data on the behalf of other layers or protocols.

6.2 Default Air Link Management Protocol

6.2.1 Overview

The Default Air Link Management Protocol provides the following functions:

General state machine and state-transition rules to be followed by an access terminal and
an access network for the Lower MAC Control Sublayer.

Activation and deactivation of Lower MAC Control Sublayer protocols applicable to
each protocol state.
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m  Responding to supervision failures indications from other Protocols, and associated state
transitions of Lower MAC Sublayer Protocols and Lower MAC Control Sublayer
Protocols.

m  Mechanism through which the access network can redirect the access terminal to another
network.

The actual behavior and message exchange in each state is mainly governed by protocols that are
activated by the Default Air Link Management Protocol. These protocols return indications which
trigger the state transitions of this protocol. These protocols also share data with each other in a
controlled fashion, by making that data public.

This protocol can be in one of three states:

m [nitialization State: In this state the access terminal acquires an access network. The
protocol activates the Initialization State Protocol to execute the procedures relevant to
this state. The access network does not support this state.

m  [dle State: In this state the connection is closed. The protocol activates the Idle State
Protocol to execute the procedures relevant to this state.

m  Connected State: In this state the connection is open. The protocol activates the
Connected State Protocol to execute the procedures relevant to this state.

Figure 46 provides an overview of the access terminal states and state transitions. All transitions are
caused by indications returned from protocols activated by the Default Air Link Management
Protocol.

Initial State
NetworkAcquired IdleState.ConnectionOpened

Connected
State

Initialization

State Idle State

NetworkRedirected or ConnectionClosed or
ost or Supervision Failed Supervision Failed

NetworkRedirected

Figure 46 Air Link Management Protocol state diagram (access terminal)
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Figure 47 provides an overview of the access network states and state transitions.

Initial State

IdleState. ConnectionOpened

Connected

Idle State State

ConnectionClosed o
ConnectionLost

Figure 47 Air Link Management Protocol state diagram (access network)

Table 35 provides a summary of the Lower MAC Control Sublayer and Lower MAC Sublayer
protocols that are active in each state.

Table 35 Active protocols per Air Link Management Protocol state

Initialization State Idle State Connected State

Overhead Messages Protocol Overhead Messages Protocol Overhead Messages Protocol

Initialization State Protocol Idle State Protocol Connected State Protocol

Control Channel MAC Protocol®

Active Set Management Protocol

Active Set Management Protocol

Control Channel MAC Protocol

Control Channel MAC Protocol

Shared Signaling MAC Protocol

Shared Signaling MAC Protocol

Forward Traffic Channel MAC
Protocol

Forward Traffic Channel MAC
Protocol

Access Channel MAC Protocol?

Access Channel MAC Protocol?

Reverse Traffic Channel MAC
Protocol®

Reverse Traffic Channel MAC
Protocol

Reverse Control Channel MAC
Protocol*

Reverse Control Channel MAC
Protocol

' Applicable only to access terminal

* Activated by the Initialization State Protocol

2! Used by access terminal only during connection setup

2 Used by access terminal only during handoff to an asynchronous sector

» Used by access terminal only during connection setup

# Used by access terminal only during connection setup
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6.2.2 Primitives
6.2.2.1 Commands

This protocol defines the following commands:
m  OpenConnection

m  CloseConnection
6.2.2.2 Return indications
This protocol does not return any indications.
6.2.3 Public data
6.2.3.1 Static public data
This protocol does not define any static public data.

6.2.3.2 Dynamic public data
= Subtype for this protocol

6.2.4 Protocol initialization and swap procedures
6.2.4.1 Protocol initialization

Upon initialization at the access terminal,

m  The values of the attributes for this protocol instance shall be set to the default values
specified for each attribute.

m  The protocol shall enter the Initialization State.

Upon initialization at the access network,

= The values of the attributes for this protocol instance shall be set to the default values
specified for each attribute.

m  The protocol shall enter the Idle State.
6.2.4.2 Protocol swap

Upon swap at the access terminal,

s The protocol shall enter the Initialization State.

Upon swap at the access network,

s The protocol shall enter the Idle State.

Upon creation of the InUse instance of this protocol, the access network shall have a single InUse

instance of this protocol operating in the Initialization State at the access network, serving all access

terminals.
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6.2.5 Procedures
6.2.5.1 Command processing
6.2.5.1.1 OpenConnection

If the protocol receives the OpenConnection command in the Initialization State, the access terminal
shall queue the command and execute it when the access terminal enters the Idle State.

The access network shall ignore the command in the Initialization State.

If the protocol receives this command in the Idle State:
m  Access terminal shall issue an IdleState. OpenConnection command.

m  Access network shall issue an IdleState.OpenConnection command.
If the protocol receives this command in the Connected State the command shall be ignored.
6.2.5.1.2 CloseConnection

If the protocol receives the CloseConnection command in the Connected State:
= Access terminal shall issue a ConnectedState. CloseConnection command.

m  Access network shall issue a ConnectedState. CloseConnection command.
If the protocol receives this command in any other state it shall be ignored.
6.2.5.2 Initialization state

This state is not applicable to the access network. In the Initialization State the access terminal has no
information about the serving access network. In this state the access terminal selects a serving access
network and obtains time synchronization from the access network.

6.2.5.2.1 Access terminal requirements

The access terminal shall enter the Initialization State when the Default Air Link Management
Protocol is instantiated. This may happen on events such as network redirection and initial power-on.
A comprehensive list of events causing the Default Air Link Management Protocol to enter the
Initialization State is beyond the scope of this specification.

The access terminal shall issue an InitializationState. Activate command upon entering this state. If the
access terminal entered this state because the protocol received a Redirect message and a
ChannelBand Record was received with the message, the access terminal shall provide the
ChannelBand Record with the command.

If the protocol receives an InitializationState. NetworkAcquired indication the access terminal shall
issue an InitializationState. Deactivate command® and transition to the Idle State.

» Some of the Deactivate commands issued by this protocol are superfluous (because the commanded protocol
already put itself in the Inactive State) but are specified here for completeness.
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6.2.5.2.2 Access network requirements

This state is not defined for the access network.

6.2.5.3 Idle state

In this state the access terminal has acquired the access network but does not have an open connection
with the access network.

6.2.5.3.1 Access terminal requirements

The access terminal shall issue the following commands upon entering this state:

If the access terminal had a queued OpenConnection command, it shall issue an

IdleState. Activate

ActiveSetManagement.Activate

IdleState. OpenConnection command.

If the protocol receives an IdleState. ConnectionOpened indication, the access terminal shall:

Issue a IdleState. Deactivate command

Transition to the Connected State

If the protocol receives an IdleState. ConnectionFailed, a
ForwardTrafficChannelMAC.SupervisionFailed, or a ReverseTrafficChannelMAC.SupervisionFailed
indication, the access terminal shall:

If the protocol receives a Redirect message, a ActiveSetManagement. NetworkLost, an

Issue a IdleState. Close command
Issue a ActiveSetManagement.Close command
Issue a ReverseTrafficChannelMAC.Deactivate command

Issue a ReverseControlChannelMAC.Deactivate command

OverheadMessages.SupervisionFailed, or a ControlChannelMAC.SupervisionFailed indication, the
access terminal shall:

Issue a ActiveSetManagement. Deactivate command

Issue a ReverseTrafficChannelMAC.Deactivate command
Issue a ReverseControlChannelMAC. Deactivate command
Issue a ForwardTrafficChannelMAC.Deactivate command
Issue an OverheadMessages. Deactivate command

Issue a ControlChannelMAC.Deactivate command

Issue a IdleState. Deactivate command

Issue a AccessChannelMAC. Deactivate command

Transition to the Initialization State
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6.2.5.3.2 Access network requirements

The access network shall issue the following commands upon entering this state:
m  [dleState.Activate
m  ActiveSetManagement.Activate
If the protocol receives an IdleState. ConnectionFailed indication, or a
ReverseTrafficChannelMAC.SupervisionFailed indication, the access network shall:
m Issue an IdleState. Close command
m  Issue a ReverseTrafficChannel.Deactivate command
m  Issue a ReverseControlChannelMAC.Deactivate command
m  Issue a ActiveSetManagement.Close command

m  Issue a IdleState. Deactivate command

If the protocol receives an IdleState. ConnectionOpened indication, the access network shall:
m Issue a IdleState. Deactivate command
m  Transition to the Connected State
The access network may send the access terminal a Redirect message to redirect it from the current

serving network and optionally, provide it with information directing it to another network. If the
access network sends a Redirect message it shall:

m  Issue a ReverseTrafficChannel.Deactivate command
m  Issue a ReverseControlChannel.Deactivate command
m Issue a ActiveSetManagement.Deactivate command

m Issue a IdleState. Deactivate command.

m  Transition to the Idle State
6.2.5.4 Connected state
In the Connected State, the access terminal and the access network have an open connection.
6.2.5.4.1 Access terminal requirements
6.2.5.4.1.1 General requirements

The access terminal shall issue the following commands upon entering this state:
m  ConnectedState.Activate

m  ActiveSetManagement.Open

Copyright © 2006 IEEE. All rights reserved. 266
This is an unapproved IEEE Standards Draft, subject to change.



20

21

22

23

24

25

26

27

28

29

30

IEEE P802.20/D1, January 2006

If the protocol receives a ConnectedState. ConnectionClosed, an

OverheadMessages.SupervisionFailed, a ControlChannelMAC.SupervisionFailed, a
ActiveSetManagement.AssignmentRejected, or a ForwardTrafficChannelMAC.SupervisionFailed

indication, the access terminal shall:
m  Issue a ActiveSetManagement.Close command
s Perform the cleanup procedure defined in 6.2.5.4.1.2
= Transition to the Idle State

If the protocol receives a Redirect message, the access terminal shall:
m  Issue a ActiveSetManagement.Deactivate command
m Issue an OverheadMessages.Deactivate command
n  ForwardTrafficChannelMAC.Deactivate
m  SharedSignalingMAC.Deactivate
s Perform the cleanup procedure defined in 6.2.5.4.1.2

m  Transition to the Initialization State

6.2.5.4.1.2 Connected state cleanup procedures

The access terminal shall issue the following commands when it exits this state:

m  ReverseTrafficChannel Deactivate
m  ReverseControlChannelMAC.Deactivate
m  ActiveSetManagement.Close

m  ConnectedState. Deactivate
6.2.5.4.2 Access network requirements

6.2.5.4.2.1 General requirements

The access network shall issue the following commands upon entering this state:

m  ConnectedState.Activate
m  ActiveSetManagement.Open
If the protocol receives a ConnectedState. ConnectionClosed, or
ActiveSetManagement.ConnectionLost indication, the access network shall:
m  Issue a ActiveSetManagement.Close command
m  Perform the cleanup procedures defined in 6.2.5.4.2.2
=  Transition to the Idle State
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The access network may send the access terminal a Redirect message to redirect it from the current
serving network and optionally, provide it with information directing it to another network. If the
access network sends a Redirect message it shall:

m Issue a ActiveSetManagement.Deactivate command
m  Perform the cleanup procedures defined in 6.2.5.4.2.2
m  Transition to the Idle State

6.2.5.4.2.2 Connected state cleanup procedures

The access network shall issue the following commands when it exits this state:
m  ReverseTrafficChannel Deactivate
m  ReverseControlChannel Deactivate
m  ActiveSetManagement.Close

m  ConnectedState. Deactivate
6.2.6 Message formats
6.2.6.1 Redirect

The access network sends the Redirect message to redirect the access terminal(s) away from the
current network; and, optionally, the access network provides it with information directing it to one of
a set of different networks.

Field Length (bits)
MessagelD 8
StayAwayDuration 16
NumChannelBands 8
RedirectReason 8

NumChannelBands instances of the following two fields

ChannelBandRecord ChannelBandRecord
Type Dependent
TechnologyType 8
MessagelD The access network shall set this field to 0x00.
StayAwayDuration The access network shall set this field to the duration, in units of seconds, for

which the access terminal shall not make an access attempt at the sector
sending this message.

RedirectReason The sender shall set this field to reflect the redirect reason, as shown in
Table 36.
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Table 36 Encoding of the RedirectReason field

Field value Description
0x00 Reserved
0x01 Network Busy
0x02 Authentication or billing failure
0x03 Desired QoS unavailable
0x04 No route to host
0x05 Network Maintenance
Oxff General Failure
All other values are reserved

NumChannelBands The access network shall set this field to the number of ChannelBand records
it is including in this message.

ChannelBandRecord  This field shall be set to the channel band that the access terminal should
reacquire. The channel band shall be specified using the standard
ChannelBand Record definition, see 10.1.

TechnologyType This field shall be set to the type of technology, and shall be interpreted as
defined in Table 107. This field shall not take the value 0x00.

| Channels | FTC | stp | Best Effort |

‘ Addressing ‘ Broadcast Unicast ‘ ‘ Security | Required ‘

6.2.7 Interface to other protocols
6.2.7.1 Commands

This protocol issues the following commands:
m [nitializationState. Activate
m [nitializationState. Deactivate
m [dleState.Activate
m  [dleState. Deactivate
m  [dleState.Close
m  [dleState.OpenConnection
m  ConnectedState.Activate
m  ConnectedState.Deactivate
m  ConnectedState.CloseConnection
m  ActiveSetManagement.Activate

m  ActiveSetManagement.Deactivate
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ActiveSetManagement.Close
ActiveSetManagement.Open
OverheadMessages.Deactivate
ControlChannelMAC.Deactivate
AccessChannelMAC.Deactivate
ReverseTrafficChannelMAC.Deactivate
ReverseControlChannelMAC. Deactivate
SharedSignalingMAC. Deactivate

6.2.7.2 Indications

This protocol registers to receive the following indications:

InitializationState. NetworkAcquired

IdleState. ConnectionOpened

IdleState. ConnectionFailed

ConnectedState. ConnectionClosed
ActiveSetManagement.ConnectionLost
ActiveSetManagement. NetworkLost
ActiveSetAssignment.AssignmentRejected
OverheadMessages.SupervisionFailed
ControlChannelMAC.SupervisionFailed
ReverseTrafficChannelMAC.SupervisionFailed
ForwardTrafficChannelMAC.SupervisionFailed

6.2.8 Configuration attributes

No configuration attributes are defined for this protocol.

6.2.9 Protocol numeric constants

Constant Meaning Value
NaLmPType Type field for this protocol Table 9
N ALMPDefault Subtype field for this protocol 0x0000

6.2.10 Session state information

The Session State Information record (see 10.10) consists of parameter records.

The parameter records for this protocol consist of the configuration attributes of this protocol.
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6.3 Default Idle State Protocol
6.3.1 Overview

The Default Idle State Protocol provides the procedures and messages used by the access terminal and
the access network when the access terminal has acquired a network and a connection is not open.

This protocol operates in one of the following four states:
m  [nactive State: In this state the protocol waits for an Activate command.

m  Sleep State: In this state the access terminal may shut down part of its subsystems to
conserve power. The access terminal does not monitor any Forward Channel, and the
access network is not allowed to transmit unicast packets to it.

m  Monitor State: In this state the access terminal listens for Pages and QuickPages and if
necessary, updates the parameters received from the Overhead Messages Protocol. The
access network may transmit unicast packets to the access terminal in this state.

m  Access State: In this state the access terminal sends access preambles to the access
network and receives an access grant from the network. This state is not defined for the
access network.

m  BindUATI State: In this state the access terminal sends an ATldentifier (UATI or
SessionSeed) to the access network and waits for an acknowledgement in the form of a
ForwardTrafficChanneMAC.UATIReceived indication or a ConnectionOpenResponse
message. In this state, the access network sends a packet with the MAC header field
UATIInfolncluded set to ‘1’ to the access terminal and may send a ConnectionGrant
message to the access terminal.

Protocol states and events causing the transition between the states are shown in Figure 48 and
Figure 49.

Transitions resulting from deactivate not shown

Initial State No Page and
OverheadParametersUpToDate = 1
and SuspendPeriod not current .

Monitor >‘ QuickPage slot

Rx Activate

Inactive State

FTCMAC.UATIReceived with
UATIStatus =0 OR
MaxAttempts reached OR
ConnectionOpenResponse
with ConnectionStatus=1

ACMAC.

AccessFailed
OR

Timeout

Rx OpenConnection

or Rx Page Rx

OpenConnection

ACMAC.
AGReceived

Bind UATI
State

Access State

ConnectionOpenResponse
message with
ConnectionStatus=0

FTCMAC.UATIReceived
with different UATI or
Timer Expired before

MaxAttempts

Figure 48 Default Idle State Protocol (access terminal)
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Transactions resulting from deactivate not shown

Initial State

Periodic

Rx Activate MonitorPage

State

Inactive State Sleep State

Periodic

RTCMAC.UATIReceived

Send packet with
UATIStatus=1 OR
ConnectionOpenResponse
with ConnectionStatus=1

RTCMAC.UATIReceived

Bind UATI
State

ConnectionOpenResponse
with ConnectionStatus=0

Figure 49 Default Idle State Protocol state (access network)

This protocol supports periodic network monitoring by the access terminal, allowing for significant
power savings. The following access terminal operation modes are supported:

Continuous operation, in which the access terminal continuously monitors the Control
Channel.

Suspended mode operation, in which the access terminal monitors the Control Channel
continuously for a period of time and then proceeds to operate in the slotted mode.
Suspended mode follows operation in the Air Link Management Protocol Connected
State and allows for quick network-initiated reconnection.

Slotted mode operation, in which the access terminal monitors only selected superframes
and sleeps in between. The slotted mode supports staggered operation, where the time
interval between the superframes monitored by the terminal increases with time. For the
first WakeCount1 sleep instances, the sleep period may be Period1 superframes, and for
the next WakeCount2-WakeCountl sleep instances, the sleep period may be Period2
superframes, and for subsequent sleep instances, the sleep period may be Period3
superframes.

This protocol supports connection set up: this procedure is always performed at the
initiative of the access terminal. It consists of the following steps:

o Access terminal sending an access preamble on R-ACH.
o Access network sends an access grant on F-SSCH.

o Access terminal sends a packet on the R-DCH. This packet contains the UATI or
SessionSeed in the MAC header and ConnectionOpenRequest message in the
payload.

o Access network sends a response packet on the F-DCH. The response packet contains
the UATI or SessionSeed in the MAC header and ConnectionOpenResponse message
in the payload.

* The access network may transmit a Page message to the access terminal directing it to initiate the procedure.
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6.3.2 Primitives

6.3.2.1 Commands

This protocol defines the following commands:

m  Activate
m  Deactivate
m  OpenConnection

m  Close

6.3.2.2 Return indications

This protocol returns the following indications:

m  ConnectionOpened
m  ConnectionFailed

m  RegistrationRadiusUpdated
6.3.3 Public data

6.3.3.1 Static public data
s PageTimes array
m  ConnectCount

»  RQuickPage

6.3.3.2 Dynamic public data
= Subtype for this protocol

6.3.4 Protocol initialization and swap procedures

6.3.4.1 Protocol initialization

Upon initialization at the access terminal and the access network:

IEEE P802.20/D1, January 2006

m  The values of the attributes for this protocol instance shall be set to the default values

specified for each attribute.

= The protocol shall enter the Inactive State.

m  The protocol shall set ConnectCount to zero.

6.3.4.2 Protocol swap

Upon swap at the access terminal and access network:

= The protocol shall enter the Inactive State.
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6.3.5 Procedures

6.3.5.1 Command processing

6.3.5.1.1 Activate

When the protocol at the access terminal or the access network receives an Activate command in the

Inactive State:

= If the multi-carrier mode is set to MultiCarrierOn, the access terminal shall select its
operating carrier as follows. If PreferredPagingCarrierEnabled is set to ‘1°, the access
terminal and the access network shall set C=PreferredPagingCarrier. Otherwise, the
access terminal and access network shall calculate C as the result of applying the hash
function (see 10.4) using the following parameters:

o Key = SessionSeed

o Decorrelate = 6 x SessionSeed[11:0]

o N = NumCarriers

where SessionSeed is given as public data of the Session Management Protocol. The
access terminal shall set its carrier to CarrierID = mod(C,NumCarriers), where
NumCarriers is the number of carriers in the public data of the Overhead Messages
Protocol. The access network should use this Carrier]D to communicate with the access
terminal.

When the protocol at the access terminal receives an Activate command in the Inactive State:

m Ifthe access terminal entered the Idle State upon sending a ConnectionClose message
with CloseReason set to “Deregistration Request”, the access terminal shall transition to
the Sleep State

m  Otherwise, the access terminal shall transition to the Monitor State.

When the protocol at the access network receives an Activate command in the Inactive State:

m  The access network shall transition to the Sleep State.”
If the protocol receives this command in any other state the command shall be ignored.
6.3.5.1.2 Deactivate
When the protocol receives a Deactivate command in the Inactive State it shall be ignored.

When the protocol receives this command in any other state:
m  The access terminal shall transition to the Inactive State.

m  The access network shall transition to the Inactive State.

77 Since the transitions happen asynchronously, this requirement guarantees that the access network will not
transmit unicast packets to the access terminal over the Control Channel when the access terminal is not
monitoring the channel.
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6.3.5.1.3 OpenConnection

When the protocol receives an OpenConnection command in the Inactive State, the Access State or
the BindUATI State, the command shall be ignored.
When the protocol receives this command in the Sleep State:
m  The access terminal shall transition to the Access State.
s The access network shall queue the command and execute it when it is in the Monitor
State.
When the protocol receives this command in the Monitor State:
m  The access terminal shall transition to the Access State.

s The access network shall send a QuickPage and a Page.
6.3.5.1.4 Close
When the protocol receives a Close command in the Inactive State it shall be ignored.

When the protocol receives a Close command in any other state:
s The access terminal shall transition to the Monitor State.

m  The access network shall transition to the Sleep State.
6.3.5.2 General overview of paging

Paging is implemented using the F-pBCH1 and F-DCH physical layer channels. The F-pBCH1
channel occurs at the beginning of a superframe (in superframes with even superframe numbers), and
contains a QuickPaging block. This QuickPaging block may have one of two possible formats.

1. QuickPage block with full ATI results in a one step page.
2. QuickPage block with LSBs of the ATI results in a two step page.

In case the QuickPaging block has the full ATI of the access terminal, a
ControlChannelMAC.PageReceived indication is generated, completing a one step page process.

In case the QuickPaging block has the LSBs of the ATI of the access terminal, a
ControlChannelMAC.QuickPageReceived indication is generated, and a QuickPage is considered to
be received.

Upon receipt of a QuickPage, the access terminal monitors the F-DCH for the full ATI, and if the ATI
is detected, a ForwardTrafficChannelMAC.PageReceived indication is generated, completing a two-
step page process.

6.3.5.3 General overview of sleep cycle

This section is for informative purposes, and describes which superframes may be used for sending
pages by the access network, and receiving pages by the access terminal.
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The Default Idle State Protocol allows the implementation of staggered mode sleep, where the
terminal sleep period increases with time, from a sleep period of Period1 superframes for the first
WakeCountl sleep periods to Period2 superframes for the next WakeCount2 sleep periods, and
finally to Period3 superframes for the remaining sleep periods. Staggered sleep presents the design
problem that the access terminal and access network may be unable to synchronize timing for
staggering, and therefore may increase the sleep period at different times. This may result in missed
pages, where the access network is in monitor state (because it is using a smaller sleep period) while
the access terminal is in sleep state (because it is using a larger sleep period). To prevent missed
pages, this protocol makes the following design choices:

m  The sleep times Period2 and Period3 shall be some multiple of a power of two of
Periodl. For example, if Periodl is 6 superframes, Period2 may be 24 superframes and
Period3 may be 96 superframes. Such setting of the Periods guarantees that the access
network is in the monitor state only when the access terminal is also in the monitor state,
as shown below.

m  The access network initializes with a staggered sleep cycle at a time that is conservative.
Staggered sleep operation is discussed in more detail below. In case the access terminal has
advertised a suspend period in a ConnectionClose message, and the access network has received this
message, the access network can synchronize slotted mode operation with the access terminal, i.e., the

access network and access terminal can enter the monitor state in the same superframe. This
synchronous operation is shown in Figure 50.

Duration of
Suspend Period

0 WakeCount1= 18
12
AT

—A I P r
- N O O N

- -
- -

- o
| Lo

Period=Period1 Period=Period2

Figure 50 Slotted mode operation when access terminal and access network are
synchronized

In case the access network has not received a suspend period from the access terminal, the access
network may begin slotted operation at a time that is different from the time the access terminal enters
slotted mode. The access network begins to count pages starting at time EarliestFirstPage, where the
access network has determined that EarliestFirstPageTime is the earliest time the access terminal
could have entered slotted mode.
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Figure 51 Slotted mode operation when access terminal and access network are not
synchronized

6.3.5.4 General procedures
6.3.5.4.1 Paging cycle offset
R (the paging cycle offset) shall be obtained as follows. Since the paging cycle occurs only once

every two superframes, the following procedure is designed to return even values.

s [f PreferredPageOffsetEnabled is equal to ‘0’, then R is the result of applying the hash
function (see 10.4) using the following parameters, and multiplying the result by 2:

o Key = SessionSeed

o Decorrelate = 6 x SessionSeed[11:0]

o N = Max(Periodl, Period2, Period3, 1)

where SessionSeed is given as public data of the Session Management Protocol.

m If PreferredPageOffsetEnabled is equal to ‘1°, then R is set to twice the

PreferredPageOffset.
6.3.5.4.2 RQuickPage calculation
The parameter RQuickPage is used by the Lower MAC Sublayer to determine if a quick page is
received, and RQuickPage shall be decided as follows.

m  [f PreferredQuickPageEnabled is equal to ‘0°, then RQuickPage is the result of applying
the hash function (see 10.4) using the following parameters:

o Key = SessionSeed
o Decorrelate = 6 x SessionSeed[23:12]
o N= 2/\NQP7BLK

where SessionSeed is given as public data of the Session Management Protocol and
Nop ik 18 @ numeric constant of the Control Channel MAC Protocol.
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If PreferredQuickPageEnabled is equal to ‘1°, then RQuickPage is set to PreferredRQuickPage.
6.3.5.4.3 Paging period calculation
The access network and the access terminal shall compute Periodi according to Table 37.

Table 37 Computation of Periodi from SlotCyclei

SlotCyclei Periodi
0x00 to Ox1f SlotCycleBase * 25! superframes
0x20 to Oxff Reserved

6.3.5.4.4 Procedure for page time calculation

Given a value for StartTime (an argument to this procedure), this procedure shall return an array
PageTimes][j].

The following formula shall be called the QuickPage formula, and shall be used to determine the
PageTimes array:

[T+R] mod Period = 0,

where R is defined in 6.3.5.4, and values for Period are given in the steps below.

The PageTimes array shall be calculated by the following procedure, using a temporary variable x.

This procedure follows the general description in 6.3.5.2.

1. Set x as the minimum value of T that is greater than StartTime and satisfies the
QuickPage formula with Period=Period1.

2. For 0<j<WakeCountl, set PageTimes[j] = x + j*Period1.

3. Set x as the minimum value of T that is greater than PageTimes[WakeCountl1-1] and
satisfies the QuickPage formula with Period=Period2.

4. For WakeCountl<j<WakeCount2, set PageTimes[j] = x + (j-WakeCount1)*Period2.

5. Set x as the minimum value of T that is greater than PageTimes[WakeCount2-1] and
satisfies the QuickPage formula with Period=Period2.

6. For WakeCount2<j, set PageTimes[j] = x + (j-WakeCount2)*Period3.

The access network transmits pages for the access terminal in superframe index T, where T takes
values PageTimes([j], j=0,1,2, ... . The access network may also transmit the QuickPages for the
access terminal in superframes that occur FastRepagelnterval superframes after values in the
PageTimes array.
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6.3.5.5 Inactive state

When the protocol is in the Inactive State it waits for an Activate command and at the access terminal,
sets internal variable NumAccessAttempts to zero.

6.3.5.6 Sleep state

When the access terminal is in the Sleep State it may stop monitoring the access network by issuing
the following commands:

n  ControlChannelMAC.Deactivate
m  SharedSignalingMAC.Deactivate
n  ForwardTrafficChannelMAC.Deactivate

m  OverheadMessages.Deactivate
The access terminal may shut down processing resources to reduce power consumption.
6.3.5.6.1 Access terminal requirements
If the access terminal has a queued OpenConnection command, it shall transition to the Access State.

If the access terminal entered the Idle State as upon sending a ConnectionClose message with
CloseReason set to “Deregistration Request”, this specification does not specify rules for entering the
Monitor State. Otherwise, the access terminal shall transition to the monitor state for any one of the
following reasons:

m  Update of overhead messages: To determine the time of transition to the monitor state,
the access terminal may rely on the ExtendedChannellnfoExpiryTime, that is public data
of the Overhead Messages Protocol. The exact algorithm used by the access terminal to
update overhead messages is beyond the scope of this specification.

m  To receive pages: The access terminal shall transition to the monitor state in superframes
specified by the PageTimes array.

m  To receive fast repages: If there was a paging error on the last page read by the access
terminal (say in superframe T), and T is an entry in the PageTimes array, then the access
terminal shall transition to the monitor state in superframe T+FastRepagelnterval.

6.3.5.6.2 Access network requirements

Upon entering the Sleep State from the Inactive State, the access network shall:

m Invoke the procedure in 6.3.5.4.4 to determine the PageTimes array. While invoking this
procedure, the access network shall set StartTime such that the access terminal does not
miss any pages.

In order to set StartTime above, the access network may use the following procedure. If the access
network has received a suspend period from the access terminal, it may set StartTime to the
superframe number that contains the last part of the suspend period. If the access network did not
receive a suspend period, it may set StartTime to the superframe number where the last packet was
received from the access terminal.
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If the access network entered the Idle State as upon receiving a ConnectionClose message with
CloseReason set to “Deregistration Request”, the access network shall not enter the Monitor State.
Otherwise, the access network shall enter the monitor state at one of the following two times:

m  The smallest entry in the PageTimes array that is greater than the current superframe
number (for routine pages).

m  The sum of FastRepagelnterval and the largest entry in the PageTimes array that is less
than or equal to the current superframe number (for fast repages).

The setting of which one of the two times above is selected is beyond the scope of this specification,
and may depend on the implementation of the fast repage mechanism at the access network.

When the access network is in the Sleep State, it is prohibited from sending unicast packets to the
access terminal.

If the access network receives a ReverseTrafficChannelMAC.UATIReceived indication in the Sleep
State, it shall transition to the BindUATI State.

6.3.5.7 Monitor state

The access terminal shall enter the Monitor State either to receive a Page, QuickPage or other
messages from the access network.

When the access network is in the Monitor State, it may send unicast packets to the access terminal.
6.3.5.7.1 Access terminal requirements

Upon entering the Monitor State, the access terminal shall:

m  Issue ControlChannelMAC.Activate

m  Issue ForwardTrafficChannelMAC.Activate

m  Issue SharedSignalingMAC. Activate

m  Issue OverheadMessages.Activate

= Set internal variable NumAccessAttempts to zero
Upon entering the Monitor State from the Inactive State, or if the BindUATI state has been entered
since the last visit to the Monitor State, the access terminal shall:

= Invoke the procedure specified in 6.3.5.4.4 to determine the PageTimes array. While
invoking this procedure, the access terminal shall set StartTime to the superframe number
when the access terminal entered the monitor state.
The access terminal shall comply with the following requirements when in the Monitor State:
= If the current superframe number is in the PageTimes array the Idle State Protocol shall

o Determine if there is a paging error in the current superframe, where the paging error
event is defined in the Control Channel MAC.
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The access terminal shall transition to the Access State if any of the following conditions are met:

The access terminal receives a ForwardTrafficChannelMAC.PageReceived indication
The access terminal receives a ControlChannelMAC.PageReceived indication

The access terminal receives a PageUATI message where the UATI field matches the
UATI public data field of the Address Management Protocol

The access terminal has a queued OpenConnection command

The access terminal may transition to the Sleep State if all of the following conditions are met:

OverheadParametersUpToDate=1

Transitioning to sleep state will not cause the access terminal to miss a page in the current
superframe.

Access terminal has not advertised a suspend period that is current (see 6.4.5.2.4.1). The
suspend period is current if the time advertised in the associated ConnectionClose
message is greater than the current system time.*

6.3.5.7.2 Access network requirements

The access network shall comply with the following requirements in the Monitor State:

If the access network receives a ReverseTrafficChannelMAC.UATIReceived indication, it
shall transition to the BindUATI State. This requirement shall take precedence over other
requirements applicable to this state.

If the access network has a queued OpenConnection command, the access network shall

m]

m]

Send the access terminal a Page. (Procedures for sending a Page are defined in the
Control Channel MAC and the Forward Traffic Channel MAC. The Forward Traffic
Channel MAC is used to send the page only if the page does not fit in the Control
Channel MAC due to resource limitations.) If a page is sent over the Forward Traffic
Channel MAC, the page packet shall begin transmission in PHY Frame index 1
through 7 of the superframe after the superfame where the QuickPage was sent
(where the first PHY Frame of the superframe has index 0).

If the access terminal has sleep period greater than one superframe, and the page is
sent over the Forward Traffic Channel MAC, then the access network shall send the
page in the superframe after the superframe where the QuickPage was sent.

After the page is sent, transition to the Sleep State

If the access network does not have a queued OpenConnection command, the access
terminal shall

m]

Transition to the Sleep State.

 The access terminal monitors the Control Channel continuously during a suspend period thus avoiding the

delay in opening access-network-initiated connections due to the sleep period.
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6.3.5.8 Access state

The access terminal and the access network use the Access State to provide a MAC ID to the access

terminal.

6.3.5.8.1 Access terminal requirements

The access terminal shall comply with the following requirements.

m  Upon entering the Access State the access terminal shall:

m]

m]

m]

m]

m]

Issue a ControlChannelMAC.Activate command

Issue a SharedSignalingMAC. Activate command

Issue a AccessChannelMAC.Activate command

Issue a ForwardTrafficChannelMAC.Activate command
Issue a OverheadMessages.Activate command

Issue a AccessChannelMAC. AttemptAccess command
Issue a ActiveSetManagement.SendPilotReport command
Set a state timer for Tippatsewp S€CONds

If NumAccessAttempts is ‘0°, generate a ConnectionOpenRequest message

m  [f the state timer expires or the protocol receives an AccessChannelMAC.AccessFailed
indication, the access terminal shall set internal variable NumAccessAttempts to 0, return
a ConnectionFailed indication and transition to the Sleep State.

m  If the access terminal receives a AccessChannelMAC.AccessGrantReceived indication, it

shall:

o Increment public data ConnectCount by 1

o Issue a ReverseTrafficChannelMAC.Activate command
o Issue a ReverseControlChannelMAC.Activate command
o Transition to the BindUATI State

6.3.5.8.2 Access network requirements

The Access State is not applicable to the Idle State Protocol at the Access Network.

6.3.5.9 BindUATI state

6.3.5.9.1 Access terminal requirements

The access terminal shall comply with the following requirements.

m  Upon entering the BindUATI State the access terminal shall:

m]

m]

m]

Start a state timer for Tipstaging SECONAS.
Increment internal variable NumAccessAttempts by 1.

Transmit a ConnectionOpenRequest message with the RegistrationRadiusFlag field
set to the public data RegistrationRadiusFlag of the Active Set Management Protocol.
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m [f'the state timer expires, and NumAccessAttempts is less than MaxAccessAttempts, the
access terminal shall transition to the Access State.

m  [f the state timer expires and NumAccessAttempts is greater than or equal to
MaxAccessAttempts the access terminal shall execute the cleanup procedures given in
6.3.5.9.1.3.

6.3.5.9.1.1 Processing the ForwardTrafficChanneIMAC.UATIReceived indication
The access terminal shall process this indication according to the following rules.

The access terminal shall declare the indication valid if the ATIdentifier that accompanies the
indication matches the ATIdentifier last transmitted by the access terminal.

m [fthe indication is not valid, the access terminal shall perform the following:

o If NumAccessAttempts is less than MaxAccessAttempts, the access terminal shall
transition to the Access State, otherwise

o The access terminal shall execute the cleanup procedures given in 6.3.5.9.1.3.

m Ifthe access terminal receives a valid indication with UATIStatus equal to 0x1, it shall
execute the cleanup procedures given in 6.3.5.9.1.3.

m [f the access terminal receives a valid indication with UATIStatus equal to 0x0 it shall
reset the state timer.

6.3.5.9.1.2 Processing the ConnectionOpenResponse message

On receiving a ConnectionOpenResponse message and a ForwardTrafficChannelMAC.UATIReceived
indication in the same packet, the access terminal shall declare the ConnectionOpenResponse
message to be invalid if the UATIStatus field with the indication is set to 0x2.

Otherwise, it shall declare the ConnectionOpenResponse message to be valid.
On receiving a valid ConnectionOpenResponse message with ConnectionStatus set to 0x0, the access
terminal shall:

m  Return a ConnectionOpened indication

= Set NumAccessAttempts to 0

m  Transition to the Inactive State
On receiving a valid ConnectionOpenResponse message with ConnectionStatus set to 0x1, the access
terminal shall:

= Set NumAccessAttempts to 0.

m  Generate a RegistrationRadiusFlagUpdated indication accompanied by the
RegistrationRadius field of the ConnectionOpenResponse message.

m  Transition to the Monitor State.
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6.3.5.9.1.3 Cleanup procedures for the BindUATI state

The access terminal shall do the following when this procedure is invoked:
= Set NumAccessAttempts to 0
m  Issue a ReverseTrafficChannelMAC.Deactivate command
m  Issue a ReverseControlChannelMAC.Deactivate command
m  Issue a AccessChannelMAC.Deactivate command
m  Return a ConnectionFailed indication

m  Transition to the Sleep State.
6.3.5.9.2 Access network requirements

Upon entering the BindUATI State, the access network shall:

= Send a packet with the header field UATIInfolncluded set to ‘1°. The setting of
UATIStatus in the MAC header is beyond the scope of this specification.

m  Ifthe access network sets UATIStatus to 1 (does not accept the connection), it shall:
o Return a ConnectionFailed indication
o Issue a ReverseTrafficChannelMAC. Deactivate command
o Issue a ReverseControlChannelMAC.Deactivate command
o Transition to the Sleep State.

m Ifthe access network accepts the connection request (sends a ConnectionOpenResponse
message with ConnectionStatus set to 0), the Idle State Protocol shall return a
ConnectionOpened Indication and transition to the Inactive State. The access network
should set the RegistrationRadiusFlag field of the ConnectionOpenResponse message to
‘0’ only if the RegistrationRadiusFlag field of the ConnectionOpenRequest message was
set to 0.

Note that activation of the Reverse Traffic Channel MAC and the Reverse Control Channel MAC at
the access network is performed by the Access Channel MAC Protocol in the Lower MAC Sublayer.

6.3.6 Message formats

The protocol uses the AttributeUpdateRequest, AttributeUpdateAccept, and AttributeUpdateReject
messages of the Generic Attribute Update Protocol in 10.9 to update configurable attributes.
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6.3.6.1 ConnectionOpenRequest

The access terminal sends the ConnectionRequest message to the access network to request the
opening of a connection.

Field Length (bits)
MessagelD 8
ConnectRequestReason 2
RegistrationRadiusFlag 1
Reserved 5
MessagelD The access network shall set this field to 0x00.
ConnectRequestReason

The access terminal shall set this field according to Table 38.

Table 38 Encoding of the ConnectRequestReason field

Field value Description
0x0 Response to page
1 Registration Attempt
2 Terminal initiated data transfer
All other values are reserved

RegistrationRadiusFlag
The access terminal shall set this field based on RegistrationRadiusFlag that
is public data of the Active Set Management Protocol.

Reserved This field shall be ignored by the receiver.
| Channels | RTC | |stp | Best Effort |
‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘

6.3.6.2 ConnectionOpenResponse

The access network sends the ConnectionOpenResponse message to the access terminal in response
to a ConnectionOpenRequest message.

Field Length (bits)
MessagelD 8
ConnectionStatus 1
RegistrationRadiusFlag 1
Reserved 6
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MessagelD The access network shall set this field to 0x01.
ConnectionStatus The access terminal shall set this field according to Table 39.

Table 39 Encoding of the ConnectionStatus field

Field value Description
0 Connection opened
1 Registration successful, connection
closed
All other values are reserved

RegistrationRadiusFlag
The setting of this field at the access network is beyond the scope of this

specification.
Reserved This field shall be ignored by the receiver.
| Channels | FTC | |stp | Best Effort |
‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘

6.3.6.3 PageUATI

The access network may send the PageUATI message to direct the access terminal to request a
connection.

Field Length (bits)
MessagelD 8
UATI 128
MessagelD The access network shall set this field to 0x02.
UATI The access network shall set this field to the UATI of the access terminal,

where the UATI is public data of the Address Management Protocol.

| Channels | FTC | [stp ] Best Effort |
‘ Addressing ‘ Broadcast Unicast ‘ ‘ Security | Required ‘
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6.3.6.4 PreferredChannelRequest

The access terminal sends this message to request a connection on a channel that is different from the
channel where the access preamble was sent. Sending the PreferredChannelRequest message during
connection initiation is optional.

Field Length (bits)
MessagelD 8
MessageSequence 8
PreferredChannelBandCount 8
PreferredChannelBandCount occurrences of the following field:
PreferredChannelBand ChannelBandRecordTyp
e Dependent

MessagelD The access terminal shall set this field to 0x03.

MessageSequence The access terminal shall increment this field modulo 256 for each new
PreferredChannelRequest message sent. If this is the first
PreferredChannelRequest message sent by the access terminal, the access
terminal shall set this field to zero.

PreferredChannelBandCount
The access terminal shall set this field to the number of occurrences of the
PreferredChannelBand field in this message.

PreferredChannelBand The access terminal shall set this field to the ChannelBand record
specification for the channel on which the access terminal prefers to be
assigned a Traffic Channel.

‘ Channels ‘ RTC ‘ ‘ SLP | Best Effort ‘

‘Addressing ‘ Unicast ‘ ‘Security |Required ‘

6.3.7 Interface to other protocols
6.3.7.1 Commands

This protocol issues the following commands:
m  ActiveSetManagement.SendPilotReport
m  OverheadMessages.Activate
m  OverheadMessages.Deactivate
n  ControlChannelMAC.Activate
n  ControlChannelMAC.Deactivate
m  ForwardTrafficChannelMAC. Activate
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ReverseTrafficChannelMAC. Activate
ReverseControlChannelMAC.Activate
AccessChannelMAC. AttemptAccess
SharedSignalingMAC. Activate
SharedSignalingMAC. Deactivate

6.3.7.2 Indications

This protocol registers to receive the following indications:

AccessChannelMAC.AccessGrantReceived
AccessChannelMAC.AccessFailed
ReverseTrafficChannelMAC.UATIReceived
ForwardTrafficChannelMAC.UATIReceived
ControlChannelMAC.PageReceived
ControlChannelMAC.QuickPageReceived
ForwardTrafficChannelMAC.PageReceived

6.3.8 Configuration attributes

The following complex attributes and default values are defined (see 10.3 for attribute record
definition).

IEEE P802.20/D1, January 2006

Unless specified otherwise, the access terminal and the access network shall use the Generic Attribute
Update Protocol in 10.9 to update configurable attributes belonging to the Default Idle State Protocol.

6.3.8.1 Preferred paging attribute

Length

AttributelD

Field Length (bits) Default

Length 8 N/A
AttributeID 8 N/A
PreferredPageOffsetEnabled 1 ‘0’

PreferredPageOffset Oor15 N/A
PreferredQuickPageEnabled 1 0

PreferredRQuickPage Oor15 N/A
PreferredPagingCarrierEnabled 1 0

PreferredPagingCarrier 7 N/A
Reserved 7 or0 N/A

Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.

This field shall be set to 0x00.

Copyright © 2006 IEEE. All rights reserved.
This is an unapproved IEEE Standards Draft, subject to change.

288



® 9 o u

20

21

22
23

24

25
26

IEEE P802.20/D1, January 2006

PreferredPageOffsetEnabled

PreferredPageOffset

This field shall be set to ‘1’ if PreferredPageOffset field is included in this
attribute; otherwise, the sender shall set this field to 0’.

If PreferredPageOffsetEnabled is set to ‘1°, this field shall specify the
superframe in which the access terminal transitions out of the Sleep State
(see 6.3.5.6) in order to monitor the Control Channel. This field shall be
omitted if PreferredPageOffsetEnabled is set to ‘0°.

PreferredQuickPageEnabled

PreferredRQuickPage

Reserved

This field shall be set to ‘1’ if the PreferredQuickPageCycle field is included
in this attribute; otherwise, this field shall be set field to ‘0’.

PreferredQuickPageEnabled is set to “1°, this field shall be set to specify the
response of the access terminal to a QuickPage packet (see 6.3.5.4.2). This
field shall be omitted this field if PreferredQuickPageEnabled is set to ‘0’.

The length of this field shall be such that the attribute value is octet-aligned.
This field shall be set to zero.

6.3.8.2 SlottedMode attribute

Field Length (bits) Default
Length 8 N/A
AttributeID 8 N/A
SlotCycleBase 8 0x2
SlotCyclel 8 0x9
SlotCycle2 8 0x9
SlotCycle3 8 0x9
WakeCountl 8 0x0
WakeCount2 8 0x0
Reserved 0 N/A
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0x01.
SlotCycleBase The sender shall set this field to the SlotCycleBase that is used in calculating
Periodj. SlotCycleBase shall take only even values.
SlotCyclel The sender shall set this field to SlotCyclel.
SlotCycle2 The sender shall set this field to SlotCycle2. SlotCycle2 shall be greater than

or equal to SlotCyclel.
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SlotCycle3

WakeCountl

WakeCount2

Reserved
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The sender shall set this field to SlotCycle3. SlotCycle3 shall be greater than
or equal to SlotCycle2.

The sender shall set this field to WakeCountl.

The sender shall set this field to WakeCount2. WakeCount2 shall be greater
or equal to than WakeCountl.

The sender shall set this field to ‘0000°. The receiver shall ignore this field.

6.3.8.3 FastRepage attribute

Field Length (bits) Default
Length 8 N/A
AttributelD 8 N/A
FastRepageEnabled 8 0
FastRepagelnterval 16 0
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD The sender shall set this field to 0x03.
FastRepageEnabled The sender shall set this field to 0x01 if FastRepage is enabled
FastRepagelnterval This sender shall set this field to zero if FastRepageEnabled is not equal to

0x01. Otherwise, the sender shall set this field to the interval at which the
access network pages the access terminal when the access network receives
no response to the page. The unit for this field shall be superframes. This
field shall not take odd values. A fast repage is performed only once for each
missed page.

6.3.8.4 MaxAccessAttempts attribute

Field Length (bits) Default
Length 8 N/A
AttributeID 8 N/A
MaxAccessAttempts 8 0x03

MaxAccessAttempts  The sender shall set this field to the maximum number of visits to the Access
State before the access attempt is stopped.
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6.3.9 Protocol numeric constants

Constant Meaning Value Comments
Nipprype Type field for this protocol Table 9
NIDPDefault Subtype field for this protocol 0x0000
TIDsTABINd Maximum access terminal time in the BindUATI 2.5 seconds
State

6.3.10 Session state information

The Session State Information record (see 10.10) consists of the PageTimes array and the parameter
records.

The parameter records for this protocol consist of the configuration attributes of this protocol.

6.4 Default Connected State Protocol
6.4.1 Overview

The Default Connected State Protocol provides procedures and messages used by the access terminal
and the access network while a connection is open.
This protocol can be in one of three states:

m [nactive State: In this state the protocol waits for an Activate command.

m  Open State: In this state the access terminal can use the Reverse Traffic Channel and the
access network can use the Forward Traffic Channel and Control Channel to send
application traffic to each other.

m  Close State: This state is associated only with the access network. In this state the access
network waits for connection resources to be safely released.

Figure 52 and Figure 53 show the state transition diagrams at the access terminal and the access
network respectively.

Rx Activate

Inactive

State Open State

Rx Deactivate, or
Tx ConnectionClose

Figure 52 Default Connected State Protocol state diagram (access terminal)
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Rx Activate

Initial State

Inactive
State

Rx ConnectionClose

Rx ConnectionClose

Close State

Figure 53 Default Connected State Protocol state diagram (access network)

6.4.2 Primitives
6.4.2.1 Commands

This protocol defines the following commands:
m  Activate
m  Deactivate

n  CloseConnection®
6.4.2.2 Return indications

This protocol returns the following indications:
m  ConnectionClosed
m  RegistrationRadiusUpdated
n  TunedAway
m  TunedBack

6.4.3 Public data
6.4.3.1 Static public data

This protocol does not define any static public data

Open State

Rx Deactivate, or
or timer expires Tx ConnectionClose

IEEE P802.20/D1, January 2006

» The CloseConnection command performs the same function as the Deactivate command and is provided for

clarity in the specification.
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6.4.3.2 Dynamic public data
= Subtype for this protocol
s RLImplicitDeassignEnabled (configuration attribute)
s FLImplicitDeassignEnabled (configuration attribute)
m  TuneAwayStatus
s SelectedInterlaceMode

= SelectedInterlaceAssignment
6.4.4 Protocol initialization and swap procedures
6.4.4.1 Protocol initialization

Upon initialization at the access terminal and the access network:

m  The value for each attribute for this protocol instance shall be set to the default value for
that attribute.

m  The protocol shall enter the Inactive State.
6.4.4.2 Protocol swap

Upon swap at the access terminal and access network:

m  The protocol shall enter the Inactive State.
6.4.5 Procedures
6.4.5.1 Command processing
6.4.5.1.1 Activate

When the protocol receives an Activate command in the Inactive State:
m  The access terminal shall transition to the Open State.

m  The access network shall transition to the Open State.
When the protocol receives this command in any other state it shall be ignored.
6.4.5.1.2 Deactivate

When the protocol receives a Deactivate command in the Inactive State it shall return a
ConnectionClosed indication.

When the protocol receives a Deactivate command in the Close State the command shall be ignored.
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When the protocol receives this command in the Open State:

m  Access terminal shall send a ConnectionClose message to the access network and
perform the cleanup procedures defined in 6.4.5.2.4.2.

m  Access network shall send a ConnectionClose message to the access terminal and
transition to the Close State.

6.4.5.1.3 CloseConnection

The access terminal and the access network shall process the CloseConnection command following
the same procedures used for the Deactivate command, see 6.4.5.1.2.

6.4.5.2 Open state

In the Open State, the access terminal and the access network maintain a connection and can use it to
exchange application traffic on the Reverse Traffic Channel, Forward Traffic Channel, and Control
Channel.

6.4.5.2.1 TuneAway procedures

Tune away defines a repetitive set of time periods during which the access terminal and access
network do not exchange any transmission. TuneAway is used by the access terminal and access
network to allow the access terminal to measure the availability of other ChannelBands or other
technologies. Additionally, TuneAway is used by the access terminal when the some overhead
parameters are not up to date.

The beginning and end of tune away is determined by the TuneAway attribute and the
TuneAwayRequest and TuneAwayResponse messages. Further, the access terminal and access
network may operate on multiple tune away schedules. Each tune away schedule is specified by a
separate TuneAway attribute, but may share the same TuneAwayRequest and TuneAwayResponse
messages.

The tune away operation is controlled through a variable TuneAwayStatus, that is public data of the
protocol.
If the TuneAwayStatus is set to ‘1’ at the access terminal:
m  The access terminal may stop monitoring the forward channels and shall stop transmitting
on the reverse channels.
If the TuneAwayStatus is set to 1’ at the access network:
m  The access network may stop monitoring the reverse channels and shall stop transmitting
to this access terminal on the forward channels.

6.4.5.2.1.1 TuneAway time calculations

The following formulas determine the beginning and end of tune away periods for a tune away
schedule as a function of the TuneAway attribute and the TuneAwayRequest message. In the
following calculations, the current TuneAway attribute is used, and the TuneAwayRequest message
with MessageSequence matching the last received TuneAwayResponse message is used.
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Consider tune away schedule N and consider a given serving sector. Let ty be the system time at the
beginning of StartSuperframeNumberN. Then, tuneaway period number n for a sector with given
SectorOffset begins at

TuneAwayTimeNV, = t, + StartSuperframeOffsetN + SectorOffset + (n-1)*TuneAwayPeriodicity N
and ends at
TuneBackTimeN, = TuneAwayTimeN, + TuneAwayDurationV

Since a TuneAwayTime and a TuneBackTime may be misaligned with PHY Frame boundaries,
actual tune away and tune back operations obey the following parameters.

TuneAwayFrame/, shall be set to the PHY Frame number of the reverse link PHY Frame that
contains time instance TuneAwayTimeN,. In case TuneAwayTimeN, lies on a boundary of PHY
Frames j and j+1, TuneAwayFrameN, shall be set to j.

TuneBackFrameN, shall be set to the PHY Frame number of the reverse link PHY Frame that
contains time instance TuneBackTimeN,. In case TuneBackTimeN, lies on a PHY Frame boundary of
PHY Frames j and j+1, TuneBackFrameN, shall be set to j+1.

For each tune away schedule, the access terminal and access network may be in one of three states:

m  Disabled State: When a tune away schedule is in this state, the access terminal does not
tune away for that tune away schedule.

m  Camped State: When a tune away schedule is in this state, it does not require the access
terminal to tune away.

m  TunedAway State: When a tune away schedule is in this state, it requires the access
terminal to tune away.

In addition to the above per schedule state, the access terminal shall also perform State transitions for
a tune away schedule.

Access Terminal

The access terminal shall enter the disabled state for a tune away schedule N if
= No valid TuneAwayResponse message has been received
s The access terminal sends a TuneAwayRequest message with the TuneAwayEnabledNV
field set to ‘0’.
The access terminal shall enter the Camped state for a tune away schedule N if

m Ifthe access terminal receives a TuneAwayResponse message with the
TuneAwayEnabledN field set to “1°.

= At the beginning of PHY Frame number TuneBackFrameN,

The access terminal shall enter the TunedAway state for a tune away schedule N

s Atthe end of PHY Frame number TuneAwayFrameN, - 1
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Access Network

The access network shall enter the disabled state for a tune away schedule N if
m  No TuneAwayResponse message for tune away schedule N has been sent
m  The access network sends a TuneAwayResponse message with the TuneAwayEnabledV
field set to ‘0’.
The access network shall enter the Camped state for a tune away schedule N if

m Ifthe access network sends a TuneAwayResponse message with the TuneAwayEnabledV
field set to ‘1°.

= At the beginning of PHY Frame number TuneBackFrameNV,

The access network shall enter the TunedAway state for a tune away schedule N

m At the end of PHY Frame number TuneAwayFramel, - 1
6.4.5.2.1.2 Procedures for setting TuneAwayStatus

The access terminal shall set the public data TuneAwayStatus as follows:

m If any of the tune away schedules is in TuneAway state, this protocol shall set
TuneAwayStatus to ‘1°.

m  If QuickChannellnfoUptoDate is ‘0’ or ExtendedChannellnfoUptoDate is ‘0’ in the
public data of the Overhead Messages Protocol, the access terminal shall set
TuneAwayStatus to ‘1°.

m  Otherwise, the access terminal shall set TuneAwayStatus to 0.

The access network shall set the public data TuneAwayStatus as follows:

m [f any of the tune away schedules is in TuneAway state, this protocol shall set
TuneAwayStatus to ‘1°.

=  Otherwise, the access terminal shall set TuneAwayStatus to ‘0.
This protocol shall generate the following indications:

m  [f TuneAwayStatus changes from ‘1’ to ‘0’, this protocol shall generate a TunedBack
indication.

s [f TuneAwayStatus changes from ‘0’ to ‘1°, this protocol shall generate a TunedAway
indication.
6.4.5.2.2 SelectedInterlace operation procedures
The access terminal and access network may operate in one of two modes: SelectedInterlaceOn or
SelectedInterlaceOff.

m  SelectedInterlaceOn mode: In this mode, the access network sends certain SSCH blocks
to the access terminal only on a set of interlaces called the SelectedInterlaceSet. Details
may be found in the Lower MAC Sublayer.

m  SelectedInterlaceOff mode: In this mode, no restrictions are placed on the access network
and access terminal.
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6.4.5.2.2.1 State transitions for selected interlace operation

The access network shall enter the SelectedInterlaceOn mode after

m  Sending a SelectedInterlaceAck message with SelectedInterlaceEnabled set to “1°.

The access terminal shall enter the SelectedInterlaceOn mode after

m  Receiving a SelectedInterlaceAck message with SelectedInterlaceEnabled set to “1°.

The access terminal shall enter the SelectedInterlaceOff mode after
m  Receiving a SelectedInterlacesAssignment message with SelectedInterlacesEnabled equal
to ‘0’.
m  When the desired serving sector is not the same as the serving sector
The access network shall enter the SelectedInterlaceOff mode after
m  Receiving a SelectedInterlaceAck message with the SelectedInterlacesEnabled field equal
to ‘0’
m  The serving sector for the access terminal changes
If the access terminal receives a SelectedInterlace Assignment message with

SelectedInterlacesEnabled equal to “0°, the access terminal shall respond with a SelectedInterlaceAck
message.

To change the selected interlace assignment to an access terminal, the access network should first
disable selected interlace mode, and then send a SelectedInterlaceAssignment message.

6.4.5.2.2.2 Procedures in selected interlace states

On entering the SelectedInterlaceOn state
m  The access terminal and access network shall set public data SelectedInterlaceMode to
3 1 9 .

= Place the most recent SelectedInterlaceAssignment message in the public data.

On entering the SelectedInterlaceOff state

m  The access terminal and access network shall set public data SelectedInterlaceMode to
‘0.
6.4.5.2.3 Channel measurement procedures

The access network may obtain channel measurement reports from the access terminal by sending a
ChannelMeasurementReportRequest message.

If an access terminal receives a ChannelMeasurementReportRequest message, the access terminal
may respond with a ChannelMeasurementReport message. Channel measurements are based on the F-
CPICH.
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6.4.5.2.4 Access terminal requirements

6.4.5.2.4.1 General requirements

The access terminal shall comply with the following requirements when in the Open State:

The access terminal shall receive the Control Channel and the Forward Traffic Channel.

The access terminal may request a MIMO mode on the Forward Traffic Channel by
sending a MIMORequest message.

The access terminal shall monitor the overhead messages as specified in the Overhead
Messages Protocol (see 6.5.5.4.2).

If the access terminal receives a ConnectionClose message, it shall generate a
RegistrationRadius Updated indication accompanied by the RegistrationRadiusFlag
contained in the message.

If the access terminal receives a ConnectionClose message, it shall send a
ConnectionClose message with CloseReason set to “Close Reply” and execute the
cleanup procedures defined in 6.4.5.2.4.2.

If the access terminal sends a ConnectionClose message, it may advertise, as part of the
ConnectionClose message, that it shall be monitoring the Control Channel continuously,
until a certain time following the closure of the connection. This period is called a
suspend period, and can be used by the access network to accelerate the process of
sending a unicast packet (and specifically, a Page message or ActiveSetAssignment
message) to the access terminal. The suspend period shall be said to be current from the
time the access terminal sends the ConnectionClose message to the time given in the
SuspendTime field of the ConnectionClose message.

6.4.5.2.4.2 Cleanup procedures

If the access terminal executes cleanup procedures it shall:

Return a ConnectionClosed indication.

Transition to the Inactive State.

6.4.5.2.5 Access network requirements

6.4.5.2.5.1 General requirements

The access network shall comply with the following requirements when in the Open State:

Access network shall receive the Reverse Traffic Channel and may transmit on the
Forward Traffic Channel.

If access network receives a ConnectionClose message, it shall consider the connection
closed, and it should execute the cleanup procedures defined in 6.4.5.2.5.2.

If access network requires closing the connection, it shall transmit a ConnectionClose
message, and transition to the Close State.
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6.4.5.2.5.2 Cleanup procedures

When the access network performs cleanup procedures it shall:
m  Return a ConnectionClosed indication.

m  Transition to the Inactive State.
6.4.5.3 Close state

The Close State is associated only with the access network. In this state the access network waits for a
replying ConnectionClose message from the access terminal or for the expiration of the “CSP Close
Timer” defined below.

Upon entering this state, the access network shall set a “CSP Close Timer” for Tcspciose S€conds. If the
access network receives a ConnectionClose message in this state, or if the timer expires, it shall

execute the cleanup procedures defined in 6.4.5.2.5.2, it may close all connection-related resources
assigned to the access terminal, and it should transition to the Inactive State.

6.4.6 Message formats

The protocol uses the AttributeUpdateRequest, AttributeUpdateAccept, and AttributeUpdateReject
messages of the Generic Attribute Update Protocol in 10.9 to update configurable attributes.

6.4.6.1 ConnectionClose

The access terminal and the access network send the ConnectionClose message to close the
connection.

Field Length (bits)
MessagelD 8
CloseReason 3
SuspendEnable 1
SuspendTime 0or 34
RegistrationRadiusFlag 1
Reserved variable
MessagelD The sender shall set this field to 0x00.
CloseReason The sender shall set this field to reflect the close reason, as shown in
Table 40.
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Table 40 Encoding of the CloseReason field

Field value Description

‘000’ Normal Close; Reason Unspecified

‘0or’ Close Reply

‘010° Connection Error

‘o1r Deregistration Request

‘100’ Normal close requested by access
terminal because the connection was
opened for registration.

All other values are reserved

SuspendEnable The access terminal shall set this field to 1’ if it will enable a suspend period
following the close of the connection. The access terminal shall set this field
to ‘0’ if the CloseReason field is set to “Deregistration Request”. The access
network shall set this field to 0.

SuspendTime Suspend period end time. This field is included only if the SuspendEnable
field is set to “1°. The access terminal shall set this field to the absolute
system time of the end of its suspend period in units of superframes.

RegistrationRadiusFlag This field shall be set by the access terminal to RegistrationRadiusFlag that is
public data of the Active Set Management Protocol.

Reserved The length of this field shall be such that the entire message is octet-aligned.
The sender shall set this field to zero. The receiver shall ignore this field.

| Channels | FIC  RTC | [SLP | Best Effort |

‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘

6.4.6.2 MIMORequest

This message shall be sent by the access terminal to the access network to indicate its MIMO
capabilities.

Field Length (bits)
MessagelD 8
SupportedMIMOMode 2

Reserved 6

MessagelD The access terminal shall set this field to 0x01.
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SupportedMIMOMode
The access terminal shall set this field to indicate the MIMO modes it
supports, as shown in Table 41.

Table 41 Encoding of the SupportedMIMOMode field

Field value Description

‘00’ MIMO not supported

‘01’ Space Time Transmit Diversity (STTD)

‘10° Single Code Word (SCW)

‘ar Multiple Code Word (MCW)
Reserved The access terminal shall set this field to all zeros.
| Channels | RTC | [stp | Reliable |
‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘

6.4.6.3 SelectedInterlaceRequest

This message shall be sent by the access terminal to request a selected interlace mode with a
particular sector.

Field Length (bits)
MessagelD 8
PilotPN 12
InterlacesRequested 4
MessagelD This field shall be set to 0x02
PilotPN This field shall be set to the PilotPN of the sector to which this message is

directed. The access network shall ignore this message if the PilotPN does
not match the PilotPN of the sector that received the message.

InterlacesRequested ~ The access terminal shall set this field to indicate a requested number of
interlaces requested.

| Channels | RTC | [stp | Reliable

‘Addressing ‘ Unicast ‘ ‘Security |Required
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6.4.6.4 SelectedInterlaceAssignment

This message shall be sent by the access network to assign a selected interlace mode to an access

terminal.

MessagelD

PilotPN

Field Length (bits)

MessagelD 8
PilotPN 12
SelectedInterlacesEnabled 1
NumAssignedInterlaces 4
NumAssignedInterlaces instances of the following field
InterlacelD 3
Reserved Variable

This field shall be set to 0x03.

This field shall be set to the PilotPN of the sector that sent this message.

SelectedInterlacesEnabled

If this field is set to ‘1’ the access terminal shall operate in SelectedInterlace
mode. If this field is set to ‘0’ the access terminal shall not operate in
SelectedInterlace mode.

NumAssignedInterlaces

The access network shall set this field to the number of assigned interlaces,
or to 0 if the SelectedInterlacesAssigned field is set to ‘0’.

InterlacelD This field shall be set to an interlace assigned to the access terminal for
SelectedInterlace operation.
Reserved The length of this field shall be such that the entire message is octet-aligned.
The sender shall set this field to zero. The receiver shall ignore this field.
| Channels FTC | [stp ] Reliable |
‘ Addressing Unicast ‘ ‘ Security | Required ‘
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6.4.6.5 SelectediInterlaceAck

This message shall be sent by the access terminal to acknowledge transition to SelectedInterlacesOff
state.

Field Length (bits)
MessagelD 8
PilotPN 12
SelectedInterlaceEnabled 1
Reserved 3
MessagelD This field shall be set to 0x04.
PilotPN This field shall be set to the PilotPN of the sector to which this message is

directed. The access network shall ignore this message if the PilotPN does
not match the PilotPN of the sector that received the message.

SelectedInterlaceEnabled
The access terminal shall set this field to ‘1’ if it has selected interlace mode

enabled, and to ‘0’ otherwise.

Reserved The sender shall set this field to zero. The receiver shall ignore this field.

‘ Channels RTC ‘ ‘ SLP | ‘
‘ Addressing Unicast ‘ ‘ Security | Required ‘
6.4.6.6 TuneAwayRequest

This message shall be sent by the access terminal to control tune away operations.

Field Length (bits)
MessagelD 8
MessageSequence 16
TuneAwayEnabledMap NespTuneAwayMaxSched
NumPilots 3
NumPilots instances of the following field
ActiveSetIndex 3
SectorOffset 24
Reserved Variable
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MessageSequence

TuneAwayEnabledMap Bit position NV of this field shall be set to TuneAwayEnabledN.
TuneAwayEnabledN shall be set to ‘1° if the terminal will tune away at

This field shall be set to 0x05.
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The access terminal shall set this field to the sequence number of this
message. The sequence number of this message is 1 more than the sequence
number of the last TuneAwayRequest message (modulo 65536) sent by this

access terminal. If this is the first TuneAway message sent by the access

terminal, it shall set this field to 0x00.

periodic intervals corresponding to tune away schedule N.

TuneAwayEnabledN shall be set to ‘0’ if the terminal will not tune away

corresponding to tune away schedule V.

NumPilots This field shall be set to the number of pilots included in the message.

ActiveSetIndex This field shall be used to identify Active Set members, as indexed in the
ActiveSetAssignment message of the Active Set Management Protocol.

SectorOffset This field shall be set to the time, in units of 1 microsecond, that the terminal
adds to the StartSuperframeOffset attribute when this Active Set member is
the serving sector. The access terminal should determine this field based on
the timing offset it measures between different sectors.

Reserved The length of this field shall be such that the entire message is octet-aligned.
The sender shall set this field to zero.

| Channels | RTC | |[sLp | Reliable |

‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘

6.4.6.7 TuneAwayResponse

This message shall be sent by the access network to control tune away operations.

MessagelD

MessageSequence

Field Length (bits)
MessagelD 8
MessageSequence 16
TuneAwayEnabledMap NespruneAwayMaxSched
Reserved Variable

This field shall be set to 0x06.

The access network shall set this field to the last received TuneAwayRequest

message sent to this access terminal.
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TuneAwayEnabledMap
Bit position N of this field shall be set to TuneAwayEnabledN.
TuneAwayEnabledN shall be set to ‘1’ if the access network will tune away
at periodic intervals corresponding to tune away schedule M.
TuneAwayEnabled shall be set to ‘0’ if the access network will not tune
away corresponding to tune away schedule N.

Reserved The length of this field shall be such that the entire message is octet-aligned.
The sender shall set this field to zero. The receiver shall ignore this field.

| Channels | FTC | |stp | Reliable |

‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘

6.4.6.8 ChannelMeasurementReportRequest

The access network sends this message to request a ChannelMeasurementReport from one or more
access terminals.

Field Length (bits)
MessagelD 8
PilotPN 12
CarrierID 2
StartPHY Frame 40
NumChannels 3
MeasurementsPerMessage 8
NumMeasurementsRequested 8
Reserved 4
MessagelD This field shall be set to 0x07.
PilotPN This field shall be set to the PilotPN of the sector requesting the
measurement report.
CarrierID This field shall be set to the carrier on which the measurements are
requested.
StartPHYFrame This field shall be set to the PHY Frame number of the PHYFrame where

access terminals are required to begin measurements.

NumChannels This field shall be set to the number of channels to be measured by the access
terminal. Each measured channel corresponds to a different transmit antenna
at the sector being measured.

MeasurementsPerMessage
This field shall determine the number of measurements (in terms of PHY
Frames measured) to be included in one ChannelMeasurementReport
message.
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NumMeasurementsRequested
This field shall determine the total number of measurements to be made by
the access terminal.

Reserved This field shall be set to zero. The receiver shall ignore this field.
‘ Channels ‘ FTC ‘ ‘ SLP | Reliable ‘
‘ Addressing ‘ Broadcast Unicast ‘ ‘ Security | Required ‘

6.4.6.9 ChannelMeasurementReport

The access terminal sends this message to report channel measurements.

Field Length (bits)
MessagelD 8
PilotPN 12
CarrierID 2
StartPHY FrameNumber 40
MeasurementInterval 8
NumMeasurements 8

NumMeasurements instances of the following record{

| NumChannels | 3 |
NumChannels instances of the following record{
| NumTaps | 3 |
NumTaps instances of the following record {
TapOffset 5
RealGain 8
ImagGain 8
3
Reserved Variable
MessagelD This field shall be set to 0x08.
PilotPN This field shall be set to the PilotPN of the sector for which the measurement

was performed.

CarrierID This field shall be set to the carrier on which the measurements are
performed.

StartPHY FrameNumber
This field shall be set to the PHY Frame number of the PHY Frame where
access terminal made the first measurement reported in this message.
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MeasurementInterval — This field shall determine the number of PHY Frames between
measurements made by the access terminal.

NumMeasurements This field shall be set to the number of measurements included in this
message. Each measurement corresponds to a different PHY Frame.

NumChannels This field determines the number of channels measured by the access
terminal. The access terminal shall set this field to equal to the NumChannels
field in the received ChannelMeasurementReportRequest message.

NumTaps This field shall be set to the number of taps being reported.

TapOffset This field shall be set to a offset for which the channel was measured.

RealGain This field shall be set to the real component of the measured channel gain on
the corresponding TapOffset.

ImagGain This field shall be set to the imaginary component of the measured channel
gain on the corresponding TapOffset.

Reserved The length of this field shall be such that the entire message is octet-aligned.
The sender shall set this field to zero. The receiver shall ignore this field.

| Channels | RTC | [stp | Reliable |

‘ Addressing ‘ Unicast ‘ ‘ Security | Required ‘

6.4.7 Interface to other protocols

6.4.7.1 Commands

This protocol does not issue any commands.

6.4.7.2 Indications

This protocol does not register to receive any indications.
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The following configuration attributes are defined for this protocol.

Unless specified otherwise, the access terminal and the access network shall use the Generic Attribute
Update Protocol in 10.9 to update configurable attributes belonging to the Default Connected State

Protocol.

6.4.8.1 Simple attributes

The negotiable simple attribute for this protocol is listed in Table 42. The access terminal and the
access network shall use as defaults the values in Table 42 that are listed in bold italics.

Table 42 Configurable values

Attr;lgute Attribute Values Meaning
0x00 RLImplicitDeassignEnabled 0x00 Reverse link assignments are expired at the
beginning of tune away
0x01 Reverse link assignments are not expired at the
beginning of tune away
0x02-0xff | Reserved
0x01 FLImplicitDeassignEnabled 0x00 Forward link assignments are expired at the
beginning of tune away
0x01 Forward link assignments are not expired at the
beginning of tune away
0x02-0xff | Reserved

6.4.8.2 Complex attributes

The following complex attributes and default values are defined (see 10.3 for attribute record

definition).

6.4.8.3 TuneAwayScheduleN attribute

N takes values from 0 through NespruneawayMaxsched -1

This complex attribute shall determine the periodicity, duration and offset of tuneaways that the
access terminal may perform. Such tuneaways may be used for handoff candidate search or alternate
technology page reception.
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Field Length (bits) Default
Length 8 N/A
AttributeID 8 N/A
StartSuperframeNumber 34 0
StartSuperframeOffset 16 0
TuneAwayDuration 24 0
TuneAwayPeriodicity 24 0x989680
Reserved 6 0
Length Length of the complex attribute in octets. The sender shall set this field to the
length of the complex attribute excluding the Length field.
AttributelD This field shall set this field to 0x0(N+2), where N takes values from 0
through NCSPTuneAwayMaxSched -1.
StartSuperframeNumber
To compute the tuneaway cycles, it shall be assumed that the first tuneaway
occurred in this superframe.
StartSuperframeOffset This field is a measure of time in units of 1 micro second. To compute the
tuneaway cycles, it shall be assumed that the first tuneaway begins
StartSuperframeOffset time after the beginning of superframe number
StartSuperframeNumber.
TuneAwayDuration This field determines the duration of the tune away in units of 1 micro
second.
TuneAwayPeriod This field determines the time between the start of successive tuneaways in
units of 1 microsecond.
Reserved This field shall be set to all zeros.

6.4.9 Protocol numeric constants

Constant Meaning Value Comments
Ncsprype Type field for this protocol Table 9
N cspDefault Subtype field for this protocol 0x0000
NespTuneAwayMaxSched Maximum number of tune away schedules 0x04
TespClose Access network timer waiting for a responding 1.5
ConnectionClose message seconds
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6.4.10 Session state information
The Session State Information record (see 10.10) consists of the parameter records.

This protocol defines the following parameter record in addition to the configuration attributes for
this protocol.

6.4.10.1 ConnectedState parameter

The following parameter shall be included in the Session State Information record only if the Session
State Information is being transferred while the connection is open.

Table 43 The Format of the parameter record for the ActiveSetManagement

parameter
Field Length (bits)
ParameterType 8
Length 8
SelectedInterlace AssignmentMessageLength 8
SelectedInterlace AssignmentMessage Variable
TuneAwayResponseMessageLength 8
TuneAwayResponseMessage Variable
ParameterType This field shall be set to 0x01 for this parameter record.
Length This field shall be set to the length of this parameter record in units of octets

excluding the Length field.

SelectedInterlaceAssignmentMessageLength
This field shall be set to the length of the last SelectedInterlace Assignment
message that was sent by the source access network.

SelectedInterlaceAssignmentMessage
Last SelectedInterlace Assignment message that was sent by the source access
network.

TuneAwayResponseMessageLength
This field shall be set to the length of the last TuneAwayResponse message
that was sent by the source access network.

TuneAwayResponseMessage
Last TuneAwayResponse message that was sent by the source access
network
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6.5 Overhead Messages Protocol
6.5.1 Overview

The Overhead Messages Protocol is responsible for the transmission, reception and supervision of the
SystemlInfo block, the QuickChannellnfo block, the ExtendedChannellnfo message and the
SectorParameters message. The SystemInfo and QuickChannellnfo blocks are broadcast by the access
network directly over the Control Channel MAC Protocol. The ExtendedChannellnfo and
SectorParameters messages are broadcast using the Signaling Transport.

This protocol can be in one of two states:

m [nactive State: In this state, the protocol waits for an Activate command. This state
corresponds only to the access terminal and occurs when the access terminal has not
acquired an access network or is not required to receive overhead messages.

m  Active State: In this state the access network transmits and the access terminal receives
overhead messages.

Initial State
(AN)

Initial State

(AT) Activate
(AT Only)

Active State

Inactive State

Deactivate
(AT only)

Figure 54 Overhead Messages Protocol state diagram
6.5.2 Primitives
6.5.2.1 Commands

This protocol defines the following commands:
m  Activate

m  Deactivate
6.5.2.2 Return indications

This protocol returns the following indications:
m  SupervisionFailed
m  QuickChannellnfoUpdated
m  ExtendedChannellnfoUpdated
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m  SectorParametersUpdated

m  OverheadMessagesUpdated
6.5.3 Public data
6.5.3.1 Static public data

This protocol defines the following static public data:

m  An OverheadParameterList that shall contain for each PilotPN in the active set, the
following entries. When multi-carrier mode is set to MultiCarrierOn in the public data of
the Physical Layer Protocol, each of the following entries shall be maintained
independently for each carrier, indexed by CarrierID. Other protocols may refer to a field
of a block or message as FieldName(CarrierID). For example, FLChannelTreeIndex(2)
refers to the FLChannelTreelndex on carrier 2.

o Received SystemInfo block,
o Received QuickChannellnfo block with associated QuickChannellnfoExpiryTime,

o Received ExtendedChannellnfo message with associated
ExtendedChannellnfoExpiryTime,

m  Currently valid SectorParameters messages indexed by the sector’s PilotPN
m  QuickChannellnfoUpToDate

m  OverheadParametersUpToDate

s ExtendedChannellnfoUpToDate

= SectorParametersUpToDate

6.5.3.2 Dynamic public data
= Subtype for this protocol

6.5.4 Protocol initialization and swap procedures
6.5.4.1 Protocol initialization

Upon initialization at the access terminal:

m  The value for each attribute for this protocol instance shall be set to the default value for
that attribute.

m  The protocol shall enter the Inactive State

Upon initialization at the access network:

m  The value for each attribute for this protocol instance shall be set to the default value for
that attribute.

m  The protocol shall enter the Active State
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6.5.4.2 Protocol swap

Upon swap at the access terminal the protocol shall enter the Inactive State.

Upon swap at the access network the protocol shall enter the Active State.

6.5.5 Procedures

6.5.5.1 Extensibility requirements

Further revisions of the access network may add new overhead messages.

The access terminal shall discard overhead messages with a MessagelD field it does not recognize.

Further revisions of the access network may add new fields to existing overhead messages. These
fields shall be added to the end of the message, prior to the Reserved field, if such a field is defined.

The access terminal shall ignore fields it does not recognize.
6.5.5.2 Command processing

The access network shall ignore all commands.

6.5.5.2.1 Activate

If this protocol receives an Activate command in the Inactive State:
m  The access terminal shall transition to the Active State.

m  The access network shall ignore it.
If this protocol receives the command in the Active State, it shall be ignored.
6.5.5.2.2 Deactivate
If this protocol receives a Deactivate command in the Inactive State, it shall be ignored.

If this protocol receives the command in the Active State:
m  Access terminal shall transition to the Inactive State.

= Access network shall ignore it.
6.5.5.3 Inactive state
This state corresponds only to the access terminal and occurs when the access terminal has not

acquired an access network or is not required to receive overhead messages. In this state, the protocol
waits for an Activate command.
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6.5.5.4 Active state
6.5.5.4.1 Access network requirements

If the access network is ready to provide service, it shall broadcast the SystemInfo block,
QuickChannellnfo block, ExtendedChannellnfo message and SectorParameters message as specified
below. The SystemlInfo block, QuickChannellnfo block, ExtendedChannellnfo message and the
SectorParameters message shall be public data of the Overhead Messages Protocol.

6.5.5.4.1.1 Procedure for transmission of the Systeminfo block

The SystemInfo block shall be transmitted every Nygcro period SUperframes. The SystemInfo block
shall be carried by the Control Channel MAC Protocol over the pBCHO physical channel, and shall
not pass through the Signaling Transport. Nygcro period 15 defined in the Physical Layer Protocol. If the
multi-carrier mode is MultiCarrierOn, the SystemInfo block shall be transmitted on each carrier, and
all contents of the SystemInfo block except the CarrierID, FLReservedInterlaces and
NumFLReservedSubbands shall be identical for all carriers. The multi-carrier mode is public data of
the physical layer protocol.

6.5.5.4.1.2 Procedure for transmission of the QuickChannelinfo block

The QuickChannellnfo block shall be transmitted in every superframe with an odd superframe index.
The QuickChannellnfo block shall be carried by the Control Channel MAC Protocol, over the pBCH1
physical channel, and shall not pass through the Signaling Transport.. The information carried in the
QuickChannellnfo block transmitted in superframe m=2k+1 describes the structure of

m  All PHY Frames except the first PHY Frame of superframe 2k+1, and
= All PHY Frames of superframe 2k+2
m  The first PHY Frame in superframe 2k+3.

The access network should change the contents of the QuickChannellnfo block in accordance with
the QuickChannellnfoValidity field of the block.

If the multi-carrier mode is MultiCarrierOn, the QuickChannellnfo block shall be transmitted on each
carrier. The multi-carrier mode is public data of the physical layer protocol.

6.5.5.4.1.3 Procedure for transmission of the ExtendedChannellnfo message

The ExtendedChannellnfo message shall be broadcast over the Forward Traffic Channel MAC. The
message shall begin transmission in superframes with superframe numbers divisible by
NoMPExtendedChannelinfo- 1 h€ ExtendedChannellnfo message may be delivered in one superframe, or in a
set of consecutive superframes. If transmission of an ExtendedChannellnfo message begins in
superframe n and spans k superframe,

m  The ExtendedChannellnfo message should describe the structure of superframes n+k
through n+k+ValidityPeriod, where ValidityPeriod is a field of the ExtendedChannellnfo
message.

m  The structure of superframes n through n+k-1 shall be described by the last
ExtendedChannellnfo message transmitted before superframe n.
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If the multi-carrier mode is MultiCarrierOn, the ExtendedChannellnfo message shall be transmitted
on each carrier. The multi-carrier mode is public data of the physical layer protocol.

6.5.5.4.1.4 Procedure for transmission of the SectorParameters message

The access network should send a SectorParameters message over the Forward Traffic Channel MAC
in superframe numbers that are divisible by Nowmpsectorparameters- 1€ access network shall set the
SectorSignature field of the ExtendedChannellnfo message to the SectorSignature field of the next
SectorParameters message.

If the multi-carrier mode is MultiCarrierOn, the SectorParameters message shall be transmitted on
each carrier. The multi-carrier mode is public data of the physical layer protocol.

6.5.5.4.2 Access terminal requirements

Upon entering the Active State, the access terminal shall invoke the procedure for determining if the
OverheadMessages are up-to-date, as specified in 6.5.5.4.2.5, and the procedure for generating
TriggerCode based pilot reports, as specified in 6.5.5.4.2.6,. When in the Active State, the access
terminal shall perform supervision on the QuickChannellnfo, ExtendedChannellnfo and the
SectorParameters messages as specified in 6.5.5.4.3.1, 6.5.5.4.3.2 and 6.5.5.4.3.3, respectively.

If the access terminal receives a ActiveSetManagement.ldleHO indication or if it receives a
ConnectedState. ConnectionClosed indication, the access terminal shall invoke the procedures for
determining if the OverheadMessages are up-to-date, as specified in 6.5.5.4.2.5.

When the access terminal receives a ExtendedChannellnfo message from a sector, it shall perform the
procedures in 6.5.5.4.2.1.

When the access terminal receives a SectorParameters message from a sector, it shall perform the
procedures in 6.5.5.4.2.4.

6.5.5.4.2.1 Procedure for processing Systeminfo block

The access terminal shall place the received SystemInfo block, indexed by PilotPN and CarrierID, in
the public data.

6.5.5.4.2.2 Procedure for processing the QuickChannelinfo block and
EncapsulatedQuickChannellnfo message

The access terminal shall place the received QuickChannellnfo block, indexed by PilotPN and
CarrierID in the public data.
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When the access terminal receives a QuickChannellnfo block from a sector, it shall perform the

following:

If the QuickChannellnfo block is received in superframe n, or if a
EncapsulatedQuickChannellnfo block is received with the SuperframeNumber field set to
n, then at the first end of the first PHY Frame (frame 0) of superframe n, the access
terminal shall:

o If the received QuickChannellnfo block differs from the stored block in the public
data in any field except the QuickChannellnfoValidity field, the access terminal shall
generate a QuickChannellnfoUpdated indication.

o Store the block, indexed by PilotPN and CarrierID, in the public data

o If the QuickChannellnfoValidity field is set to m, the access terminal shall set
QuickChannellnfoExpiryTime to the end of the first PHY Frame of superframe

2x4"[n/2-4m) |+ 1.

6.5.5.4.2.3 Procedure for processing the ExtendedChannellnfo message

When the access terminal receives a ExtendedChannellnfo message from a sector, it shall perform the

following:

The access terminal shall determine the superframe number n when the access network
started ExtendedChannellnfo transmission, and the superframe number n+k-1 when the
access network ended (or will end) ExtendedChannellnfo message transmission. For
example, if transmission of the ExtendedChannellnfo message spans superframes 16 and
17, then n=16 and k=2.

At the beginning of superframe n+k, the access terminal shall perform the following
operations:

o If the received ExtendedChannellnfo message differs from the ExtendedChannellnfo
message in the public data (for the same PilotPN and CarrierID) in any fields except
the SystemTime, SectorParametersSignature or ValidityPeriod, the access terminal
shall generate an ExtendedChannellnfoUpdated indication.

o Store the ExtendedChannellnfo message, indexed by PilotPN and CarrierID in the
public data.

o Set the ExtendedChannellnfoExpiryTime for the message in the public data to
n+ValidityPeriod

When the access terminal adds a ExtendedChannellnfo message to the public data, it
shall process the stored SectorParameters messages according to the following rules:

o If the public data contains a SectorParameters message with the same PilotPN as the
sector that transmitted the ExtendedChannellnfo message, the access terminal shall
compare the SectorParametersSignature in the ExtendedChannellnfo message with
the SectorParametersSignature in the stored SectorParameters message. If the
signatures do not match, the access terminal shall purge the SectorParameters
message from the public data
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6.5.5.4.2.4 Procedure for processing the SectorParameters message

When the access terminal receives a SectorParameters message, it shall perform the following:

If the public data contains a SectorParameters message with the same SectorID as the
received message, the access terminal shall compare the SectorParametersSignature of
the received message with the SectorParametersSignature in the stored SectorParameters
message. If the signatures do not match, the access terminal shall:

o Replace the SectorParameters message in the public data with the received
SectorParameters message.

o If the sector is a member of the Active Set, return a SectorParametersUpdated and
OverheadMessages Updated indication.

If the public data does not contain a SectorParameters message with the SectorID of the
received message, the access terminal shall:

o Add the received SectorParameters message to the public data.

o Ifthe sector is a member of the Active Set, return a SectorParameters Updated and
OverheadMessages Updated indication.

If necessary, the access terminal may delete old SectorParameters messages
corresponding to sectors not in the Active Set.

6.5.5.4.2.5 Procedure for checking if parameters are up-to-date

When this set of procedures is invoked, the access terminal determines QuickChannellnfoUpToDate,
ExtendedChannellnfoUpToDate and SectorParametersUpToDate as follows:

QuickChannellnfoUpToDate shall be set to ‘1° if all of the following conditions are satisfied for the
following members of the Active Set: RLSS, FLSS, DRLSS, DFLSS (as indicated by the public data
of the Reverse Control Channel MAC Protocol). This field shall be set to ‘0’ otherwise.

A QuickChannellnfo block for this member of the Active Set is available in the public
data.

The QuickChannellnfo block that is currently in the public data of the protocol has a
validity time that is greater than or equal to the current time.

ExtendedChannellnfoUpToDate shall be set to ‘1’ if all of the following conditions are satisfied for
the following members of the Active Set: RLSS, FLSS, DRLSS, DFLSS (as indicated by the public
data of the Reverse Control Channel MAC Protocol). This field shall be set to ‘0’ otherwise.

An ExtendedChannellnfo message for this member of the Active Set is available in the
public data.

The ExtendedChannellnfo message that is currently in the public data of the protocol has
a validity time that is greater than or equal to the current time.
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SectorParametersUpToDate shall be set to ‘1 if all of the following conditions are satisfied for all
members of the Active Set, and shall be set to ‘0’ otherwise.

m A SectorParameters message with the same PilotPN as this member of the Active Set is
available in the public data.

m  An ExtendedChannellnfo block for this member of the Active Set is available in the
public data.

m  The SectorParametersSignature in the last received ExtendedChannellnfo block is the
same as the SectorParametersSignature in the stored SectorParameters message.

OverheadParametersUpToDate shall be set to the logical “and” of SectorParametersUpToDate and
ExtendedChannellnfoUpToDate. The OverheadParametersUpToDate field is used by the Idle State
Protocol.

The access terminal uses tune away procedures of the ConnectedState protocol when
QuickChannellnfoUpToDate or ExtendedChannellnfoUpToDate is set to one.

6.5.5.4.2.6 Procedure for ZoneCode-based registration

The access terminal shall store a list of RegistrationZoneCodes associated with subnets visited by the
access terminal for future comparisons and for future use. This list is called the
RegistrationZoneCodeList. Each entry in the RegistrationZoneCodeList shall include the subnet and
the RegistrationZoneCode. Other protocols may cache information keyed by (Subnet,
RegistrationZoneCode) pairs. If other protocols cache information keyed by (Subnet,
RegistrationZoneCode) pairs, then these protocols shall delete such information when the (Subnet,
RegistrationZoneCode) pair is deleted from the RegistrationZoneCodeList.

The access terminal shall be capable of storing exactly NompminzonesignatureListsize €ntries in the
RegistrationZoneCodeList. If the (Subnet, RegistrationZoneCode) pair from the SectorParameters
message from some sector in the Active Set is not included in the RegistrationZoneCodeList, then the
access terminal shall add the entry to the RegistrationZoneCodeList. The access terminal shall
generate a ActiveSetManagement.SendPilotReport command when it adds an entry to the
RegistrationZoneCodeList. If there are more entries in the RegistrationZoneCodeList than the
supported size of the RegistrationZoneCodeList, the access terminal shall delete the oldest entries
first. The access terminal shall delete an entry from the RegistrationZoneCodeList when the entry has
stayed in the RegistrationZoneCodeList for 2*(RegistrationZoneMaxAge + 3) x 1.28 seconds.

6.5.5.4.3 Supervision procedures
6.5.5.4.3.1 Supervision of QuickChannellnfo block

The access terminal shall use the following procedure to supervise the QuickChannellnfo block:
m  The access terminal shall set a QuickChannellnfo supervision timer for Tompqcisupervision-

m  If QuickChannellnfoUpToDate becomes ‘1’ while the timer is active, the access terminal
shall disable the timer. If QuickChannellnfoUpToDate becomes ‘0’ while the timer is
inactive, the access terminal shall start the timer.

= If the timer expires, the access terminal shall return a SupervisionFailed indication and
disable the timer.
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Delayed reception of the QuickChannellnfo block may also cause a supervision failure at the Lower
MAC Sublayer.

6.5.5.4.3.2 Supervision of ExtendedChannellnfo message

The access terminal shall use the following procedure to supervise the ExtendedChannellnfo
message:
m  The access terminal shall set a ExtendedChannellnfo supervision timer for

TOMPEClSupervision-

» If ExtendedChannellnfoUpToDate becomes ‘1’ while the timer is active, the access
terminal shall disable the timer. If ExtendedChannellnfoUpToDate becomes ‘0’ while the
timer is inactive, the access terminal shall start the timer.

m  [f the timer expires, the access terminal shall return a SupervisionFailed indication and
disable the timer.
6.5.5.4.3.3 Supervision of SectorParameters message
Upon entering the Active State, the access terminal shall start the following procedure to supervise
the SectorParameters message:
= The access terminal shall set a SectorParameters supervision timer for Tompspsupervision-

m  If SectorParametersUpToDate becomes ‘1’ while the timer is active, the access terminal
shall disable the timer. If SectorParametersUpToDate becomes ‘0’ while the timer is
inactive, the access terminal shall start the timer.

m [f the timer expires, the access terminal shall return a SupervisionFailed indication and
disable the timer.

6.5.6 Message and block formats

In the interpretation of these messages, the symbol ‘n’ is used to denote the value of a bit field. For
example, the field CPLength is assigned two bits, and the parameter CPLength takes values
Nrer*(1+n)/16, where n is the 2 bit field that takes the value 0, 1, 2 or 3.
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6.5.6.1 Systeminfo block

The SystemlInfo block shall be transmitted directly by the Control Channel MAC Protocol over the
pBCHO channel, and shall not pass through other sublayers. The SystemInfo block shall have the

following format.

Field Length (bits)
MaximumRevision 4
MinimumRevision 4
CarrierID 2
NumCarriers 2
SystemTimeLSB 12
CPLength 2
NumGuardSubcarriers 3
BlockHoppingEnabled 1
N_FLBurst 2
N_RLBurst 2
FLReservedInterlaces 4
NumFLReservedSubbands 4

MinimumRevision

MaximumRevision

CarrierID

NumCarriers

SystemTimeLSB

CPLength

NumGuardSubcarriers

BlockHoppingEnabled

This field shall be set to the minimum revision number that the sector can
support.

This field shall be set to the maximum revision number that the sector can
support.

This field shall be set to the CarrierID of the carrier this block is transmitted
on.

This field shall determine the number of carriers available at this sector. This
parameter shall take the value (n+1).

This field shall be set to the twelve lower bits of the superframe number at
the time the SystemlInfo block starts transmission.

This field shall determine the cyclic prefix length in units of chips. This
parameter shall take the value Nger*(1+n)/16, where n is equal to the 2 bit
field that takes the value 0, 1, 2 or 3.

This parameter shall take the value Nguarppr - 32*n. Here Nguarppr 1S @
numeric constant of the Physical Layer Protocol.

This field shall be set to ‘1’ if block hopping is enabled. This field shall be
set to ‘0’ if symbol rate hopping is enabled.
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N_FLBurst This field shall determine the number of forward link PHY Frames that
comprise a forward link burst in TDD mode. This parameter shall take the
value (n+1). This field shall be ignored in FDD mode.

N_RLBurst This field shall determine the number of reverse link PHY Frames that
comprise a reverse link burst in TDD mode. This parameter shall take the

value (n+1). This field shall be ignored in FDD mode.

FLReservedInterlaces This field shall determine what interlaces contain reserved bandwidth on the
forward link.

Table 44 Interpretation of FLReservedinterlaces

Value Interpretation: Res«_erve.d FL bandwidth on
the following interlaces
0000 None
0001 0
0010 0,1
0011 0,1,2
0100 0,1,2,3
0101 0,1,2,3,4
0110 0,1,2,3,4,5
0111 0,1,2,3,4,5,6
1000 0,1,2,3,4,5,6,7
1001 0,1,2,3,4,5,6,7,8
1010 0,1,2,3,4,5,6,7,8,9
1011 0,1,2,3,4,5,6,7,8,9, 10
1100 0,1,2,3,4,5,6,7,8,9,10, 11
1101 0,1,2,3,4,5,6,7,8,9, 10, 11, 12
1110 0,3
1111 0,6
NumFLReservedSubbands
The interpretation of this field is used by the Physical Layer to govern FL
PHY Frame Modulation.
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6.5.6.2 QuickChannellnfo block

The QuickChannellnfo block shall be transmitted directly by the Control Channel MAC Protocol over
the pPBCH1 channel, and shall not pass through other sublayers. The QuickChannellnfo block shall
have the following format:

Field Length (bits)
QuickChannellnfoValidity 3

FLFirstRestrictedSetSubband 2 + log,
(Ncarrir size/512)

FLNumRestrictedSetSubbands 2
FLChannelTreelndex
FLSectorHopSeed

4

4
FLIntraCellCommonHopping 1
FLDPISectorOffset 2
FLDPISectorScramble 1
FLNumSDMADimensions 2
FLNumSubbands 1
FLDiversityHoppingMode 1
1

3

1

1

1

3

3

2

NumPilots

EffectiveNumAntennas

NumCommonPilotTransmitAntennas

EnableCommonPilotStaggering

EnableAuxPilotStaggering

SSCHNumHopports
SSCHNumBlocks
SSCHModulationSymbolsPerBlock

QuickChannellnfoValidity
If this field takes the value m and the current superframe number is n, the
access network should keep all fields of the QuickChannellnfo block (except
the QuickChannellnfoValidity field) unchanged from superframes m till

superframe 2 - 4™ ’ n/(2-4™) ‘

FLFirstRestrictedSetSubband
This field shall be set to the index of the first restricted subband on the
forward link.

FLNumRestrictedSetSubbands
This field shall be set to the number of restricted subbands on the forward
link. This field shall be set to 0 if no subbands are restricted. Otherwise,
subbands FLFirstRestrictedSetSubband through
FLFistRestrictedSetSubband+FLNumRestrictedSetSubbands-1 shall be
considered to be restricted subbands, with possible rollover at subband zero.
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FLChannelTreelndex This field shall be used by the Lower MAC Sublayer.
FLSectorHopSeed This field shall be used by the PHY Layer to determine the hopping pattern.

FLIntraCellCommonHopping
This field shall be used by the PHY Layer to determine the hopping pattern.

FLDPISectorOffset This field shall be set to the relative offset of pilots as defined in the
F-DPICH section in the Physical Layer.

FLDPISectorScramble This field shall determine the scrambling of pilots as defined in the sector
and cell specific scrambling sections in the Physical Layer.

FLNumSDMADimensions
This field shall determine the number of spatial dimensions on the forward
link. This parameter shall take the value n+1.

FLNumSubbands This field shall determine the number of subbands on the forward link. If
n=0, this parameter shall be set to Nearrier size/128 and if n=1, this
parameter shall be set to Ncarrier size/256.

FLDiversityHoppingMode
This field shall be used by the Physical Layer to determine the hop pattern
for the sector. This field shall be set to ‘1’ if DiversityHoppingMode is On,
and to ‘0’ if DiversityHoppingMode is Off.

NumPilots This field shall determine the nominal number of pilots in F-CPICH as being
NCARRIERﬁSIZE/16 or NCARRIERfSIZE/ga depending on whether the field is set to
‘0’ or ‘17, respectively.

EffectiveNumAntennas
This field shall determine the effective number of antennas, and this
parameter shall take the value n+1. The access network shall set
EffectiveNumAntennas to four or below when the BlockHoppingEnabled
field of the SystemlInfo block is set to ‘0.

NumCommonPilotTransmitAntennas
This field shall determine the number of common pilot transmit antennas,
and this parameter shall take the value n+1.

EnableCommonPilotStaggering
This field is set to ‘1’ if common pilot staggering is enabled. This field is set
to ‘0’ if common pilot staggering is not enabled.

EnableAuxPilotStaggering
This field is set to ‘1’ if auxiliary pilot staggering is enabled. This field is set
to ‘0’ if auxiliary pilot staggering is not enabled.
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SSCHNumHopports ~ This field shall determine the number of hop-ports allocated to F-SSCH. This
field shall be interpreted as follows:

Table 45 Interpretation of SSCHNumHopports

Value Interpr?tatiqn when Interprgtatiqn when
MultiCarrierOn MultiCarrierOff
000 48 48 X Nearrier size/512
001 64 64 x Ncarrier size/512
010 80 80 X Ncarrier size/512
011 96 96 x Ncarrier size/512
100 128 128 x Nearrier size/512
101 160 160 X Ncarrier size/512
110 208 208 x Ncarrier size/512
111 256 256 X Ncarrier size/512

SSCHNumBJlocks This field shall determine the number of blocks carried by the F-SSCH. This
parameter shall take the value 2*(n+1).

SSCHModulationSymbolsPerBlock
This field shall determine the number of modulation symbols for each block
carried by the F-SSCH.

Table 46 Interpretation of SSCHModulationSymbolsPerBlock

Value Interpretation
00 45
01 60
10 90
11 180

6.5.6.3 ExtendedChannelinfo

The ExtendedChannellnfo message provides the configuration for the Physical Layer and Lower
MAC Sublayer operation. The message consists of several groups, and a group consists of fields, as
defined in the following:

Field Length (bits)
MessagelD 8
ValidityPeriod 16
SectorInformation Group See 6.5.6.3.1
PowerControl Group See 6.5.6.3.2
AccessParameters Group See 6.5.6.3.3
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MessagelD This field shall be set to 0x00.

SectorInformation Group
This field is defined in 6.5.6.3.1.

ValidityPeriod This field determines the time till when the parameters in the
ExtendedChannellnfo message are valid . This parameter shall take the value
(1+1)*NompExiendedChannelinfo SUperframes.

PowerControl Group  This field is defined in 6.5.6.3.2.

AccessParameters Group
This field is defined in 6.5.6.3.3.

| Channels | FTC | |stp | Best Effort |
‘ Addressing ‘ Broadcast Unicast ‘ ‘ Security ‘ Optional ‘
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6.5.6.3.1 Sectorinformation group

The SectorInformation group shall consist of the following fields.

PilotPN

CarrierID

SystemTime

Table 47 Sectorinformation group

IEEE P802.20/D1, January 2006

Field Length (bits)
PilotPN 12
CarrierID 2
SystemTime 34
SectorParametersSignature 16
RLChannelTreelndex 4
RLSectorHopSeed 4
RLIntraCellCommonHopping 1
BFCHBeamCodeBookIndex 4
RLDPISectorOffset 2
RLDPISectorScramble 1
RLNumSDMADimensions 2
RLRestrictedSetBitmap 16
RLNumSubbands 1
RLDiversityHoppingMode 1
NumRLControlSubbands 3
RACKBandwidthFactor 2
HalfDuplexModeSupported 1
ReverseLinkSilenceDuration 4
ReverseLinkSilencePeriod 4
TransmitPower 6
CommonPilotPower 4
AuxPilotPower 4
PreamblePilotPower 4

This field shall be set to the PilotPN of the sector this message refers to. The
sector this message refers to may be different from the sector transmitting

this message.

This field shall be set to the CarrierID field transmitted on the SystemInfo

block on this carrier.

This field shall be set to the time at the sector this message refers to at the
beginning of the superframe in which the ExtendedChannellnfo block started

transmission.
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SectorParametersSignature
The access network shall set this field to the SectorParametersSignature of
the next SectorParameters message to be transmitted by the access network.

RLChannelTreelndex This field shall be used by the Lower MAC Sublayer .
RLSectorHopSeed This field shall be used by the PHY Layer to determine the hopping pattern.

RLIntraCellCommonHopping
This field shall be used by the PHY Layer to determine the hopping pattern.

BFCHBeamCodeBookIndex
This field shall refer to the code book index, the code book comprising of
transmit weights for SDMA and precoding.

RLDPISectorOffset This field shall be set to the relative offset of pilots as defined in the
R-DPICH section in the Physical Layer.

RLDPISectorScramble This field shall be set to the scrambling of pilots as defined in the sector and
cell specific scrambling sections of the Physical Layer.

RLNumSDMADimensions
This field shall determine the number of spatial dimensions on the reverse
link. This parameter shall take the value n+1.

RLRestrictedSetBitmap
Bit position j in this bit field shall be set to 1 if subband j is restricted on the
reverse link.

RLNumSubbands This field shall determine the number of subbands on the reverse link. If n=0,
this parameter shall take the value Ncarrier size/128 and if n=1, this
parameter shall take the value Neagrrier size/256.

RLDiversityHoppingMode
This field shall be used by the Physical Layer to determine the hop pattern
for the sector. This field shall be set to ‘1’ if DiversityHoppingMode is on,
and to ‘0’ if DiversityHoppingMode is off.

NumRLControlSubbands
This field shall determine the number of control subbands on the reverse link
and this parameter shall take the value (n+1).

RACKBandwidthFactor
This field shall determine the bandwidth reduction on the R-ACKCH. This
parameter shall take the value n+1.
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HalfDuplexModeSupported

This field shall be set to “1” if the access network supports half duplex
terminals, and shall be set to ‘0’ otherwise. If half-duplex terminals are
supported, the access network should assign MAC IDs and channel
assignments in a manner that enables half-duplex terminal operation. A half-
duplex access terminal is not required to monitor forward link transmissions
on a PHY Frame where it is scheduled to make a reverse link transmission.

ReverseLinkSilenceDuration

The access network shall set this field to specify the duration of the Reverse
Link Silence Interval. This parameter shall take the value 2" PHY Frames. In
a region with asynchronous sectors, the access network should set this field
to a value larger than the timing offset between sectors.

ReverseLinkSilencePeriod

TransmitPower

CommonPilotPower

AuxPilotPower

PreamblePilotPower

The access network shall set this field to specify the periodicity of
occurrence the Reverse Link Silence Interval. This parameter shall take the
value

ReverseLinkSilencePeriod = (1+n)*144000

The Reverse Link Silence Interval is defined as the time interval of duration
ReverseLinkSilenceDuration RL PHY Frames that starts at superframe index
m that satisfies the following equation:

m mod (ReverseLinkSilencePeriod) = 0
This field shall be set to the transmit power of the sector in units of dBm.

The field shall be determine the power spectral density of the F-CPICH
during the FL PHY frame relative to the F-ACQCH. This parameter shall
take the value (-4 + n*0.5) dB.

The field shall determine the power spectral density of the F-AuxPICH
relative to the F-ACQCH. This parameter shall take the value (-4 + n*0.5)
dB.

The field shall determine the power spectral density of the F-CPICH during
the superframe preamble relative to the F-ACQCH. This parameter shall take
the value (-4 + n*0.5) dB.
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Field Length (bits)
MACIDRange 3
FLPCReportInterval 4
RLCtrlPCMode 1
FastOSIEnabled 1
CtrlAccessOffset 3
BFCHPowerOffset 4
SFCHPowerOffset 4
PICHPowerOffset 4
REQChannelGain0 4
REQChannelGainl 4
REQChannelGain2 4
REQChannelGain3 4
ErasureGain0 4
ErasureGainl 4
ErasureGain2 4
ErasureGain3 4
MACIDRange This field shall be set to indicate the range of assigned MACID values in the
sector. For example, a MACIDRange of 63 indicates that the sector has not
assigned MACID values 64 and above. The field shall be interpreted as
follows.
Table 48 Interpretation of MACIDRange
Value Interpretation
000 63
001 127
010 255
011 511
100 1023
101 2047
110to 111 Reserved
FLPCReportInterval ~ This field shall determine the periodicity at which power control commands
are sent to the access terminal. This parameter shall take the value (n+1)
PHY Frames.
RLCtIPCMode This field shall determine the closed loop power control mode of the sector,

with values '0' corresponding to 'ErasureBased' and '1' corresponding to

'UpDown'.
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This field shall be set to ‘1’ if the F-SSCH transmitted by this sector contains
a Fast OSI Segment. This field shall be set to ‘0’ if the F-SSCH transmitted
by this sector does not contain a Fast OSI Segment..

This field determines the initial gain of the R-CQICH over the R-ACH. The
value of this parameter shall be in units of dB in 2’s complement notation.

This field shall determine the power offset of the R-BFCH relative to the R-
CQICH. This parameter shall be in units of dB in 2’s complement notation.

This field shall determine the power offset of the R-SFCH relative to the R-
CQICH. This parameter shall be in units of dB in 2’s complement notation.

PICHPowerOffset This field is determines the gain of the R-PICH over the R-CQICH. This
parameter shall be in units of dB in 2’s complement notation.

REQChannelGainj This field determines the gain of the R-REQCH over the R-CQICH. This
parameter shall be in units of dB in 2’s complement notation.

ErasureGainj This field determines the transmit power of erasure sequences for different
assignment sizes, and this parameter shall take the value n-4 dB.

6.5.6.3.3 AccessParameters group

Field Length (bits)
AccessCycleDuration 2
AccessSequencePartition 5
MaxProbesPerSequence 4
ProbeRampUpStepSize 4
RDCHInitialPacketFormat 6
PilotThreshold1 3
PilotThreshold2 3
OpenLoopAdjust 8

Nacmrclass Values of the following field
AccessRetryPersistance | 3 |

AccessCycleDuration This field shall be determine the duration of the access cycle in units of
Control Segment Periods (as defined by the Physical Layer). The
AccessCycleDuration parameter shall be set according to the value of the

field as follows.
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Table 49 Interpretation of AccessCycleDuration

Value Interpretation in unit_s of
Control Segment Periods
00 1
01 2
10 3
11 4

AccessSequencePartition
This field shall indicate the partition of the access sequence space to allow
the access terminal to signal pilot power and buffer status information with
the access sequence. The interpretation of this field is in the Access Channel
MAC Protocol.

MaxProbesPerSequence
This field shall determine the maximum number of probe sequences that can
be part of one access sequence. This parameter shall take the value n+1.

ProbeRampUpStepSize This field shall determine the power ramp up used for probes within a probe
sequence. This parameter shall take the value 0.5*(1+n) dB.

RDCHlInitialPacketFormat
This field shall be set to the packet format that is used on the first
transmission the access terminal makes on the R-DCH after getting an access
grant.

PilotThreshold1 This field shall determine PilotThreshold1 used by the Access Channel MAC
Protocol. This parameter shall take the value -2n dB.

PilotThreshold2 This field shall determine PilotThreshold2 used by the Access Channel MAC
Protocol. This parameter shall take the value -2n dB.

AccessRetryPersistance
This field shall determine the persistence probability for determining access
sequence backoff. If this field is set to n, the access terminal shall use 2™ as
the retry persistence.

OpenLoopAdjust This field shall determine the nominal power to be used by access terminal in
the open loop power estimate. The value of this field shall be 70+n dB.
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The SectorParameters message is used to convey sector specific information to the access terminals.

Field Length (bits)

MessagelD 8
CountryCode 12
SectorID 128
SubnetMask 8
SectorParametersSignature 16
ChannelBand C?;;:g:;:;iﬁrd
Latitude 22
Longitude 23
RegistrationRadius 11
LeapSeconds 8
LocalTimeOffset 11
RegistrationZoneCodelncluded 1
RegistrationZoneCode 12
RegistrationZoneMaxAge 4
GloballySynchronous 1
SynchronousWithNextPilot 1
ChannelBandCount 5
ChannelBandCount occurrences of the following record{
ChannelBand C?;;:g:;:;iﬁrd
NeighborCount 5
NeighborCount occurrences of the following record {
NeighborPilotPN 12
NeighborCarrierID 2
TransmitPower 6
GloballySynchronous 1
SynchronousWithNextPilot 1
3
NumOtherTechnologies 4
NumOtherTechnologies occurrences of the following fields
TechnologyType 8
TechnologyNeighborListLength 8
TechnologyNeighborList Tecﬁi?{%i}éﬁle;ggbor
Reserved Variable
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The access network shall set this field to 0x01.

The access network shall set this field to the three-digit BCD (binary coded
decimal) encoded representation of the Mobile Country Code (as specified in
[6]) associated with this sector.

Sector Address Identifier. The access network shall set the value of the
SectorID according to the rules specified in 10.11. The access terminal shall
not assume anything about the format of the SectorID. The SectorID shall
uniquely identify a sector.

Sector Subnet identifier. The access network shall set this field to the number
of consecutive 1's in the subnet mask of the subnet to which this sector
belongs.

SectorParametersSignature

ChannelBand

Latitude

Longitude

RegistrationRadius

LeapSeconds

LocalTimeOffset

SectorParameters message signature. The access network shall change this
field if the contents of the SectorParameters message changes.

ChannelBand record specification for each channel. See 10.1 for the
ChannelBand record format.

The latitude of the sector. The access network shall set this field to this
sector’s latitude in units of 0.25 second, expressed as a two’s complement
signed number with positive numbers signifying North latitudes. The access
network shall set this field to a value in the range -1296000 to 1296000
inclusive (corresponding to a range of -90° to +90°).

The longitude of the sector. The access network shall set this field to this
sector’s longitude in units of 0.25 second, expressed as a two’s complement
signed number with positive numbers signifying East longitude. The access
network shall set this field to a value in the range -2592000 to 2592000
inclusive (corresponding to a range of -180° to +180°).

If access terminals are to perform distance based registration, the access
network shall set this field to the non-zero “distance” beyond which the
access terminal is to send a new PilotReport message (see Default Active Set
Management Protocol, 6.6). If access terminals are not to perform distance
based registration, the access network shall set this field to 0.

The number of leap seconds that have occurred since the start of system time.
The access network shall set this field to the offset of the local time from

System Time. This value will be in units of minutes, expressed as a two’s
complement signed number.

RegistrationZonelncluded

The access network shall set this field to ‘1’ if the RegistrationZoneCode and
RegistrationZoneMaxAge are included in the message.

Copyright © 2006 IEEE. All rights reserved. 333
This is an unapproved IEEE Standards Draft, subject to change.



21

22
23
24

25
26
27
28
29
30
31

32
33
34
35

36
37

IEEE P802.20/D1, January 2006

RegistrationZoneCode The access network shall include this field if RegistrationZonelncluded is set
to ‘17

RegistrationZoneMaxAge
The access network shall include this field if RegistrationZonelncluded is set
to ‘1°.

SynchronousSystem  The access network shall set this field to 1’ if all sectors in the deployment
are synchronous. The access network shall set this field to ‘0’ otherwise.

ChannelBandCount The access network shall set this field to the number of neighbor channels
available to the access terminal on this sector.

ChannelBand ChannelBand record specification for each channel. See 10.1 for the
ChannelBand record format. If the optional parameters of this ChannelBand
record are different from the parameters for the sector transmitting this
message, the access network shall include the optional parameters in the
ChannelBand record.

NeighborCount The access network shall set this field to the number of records specifying
neighboring sectors information included in this message for this channel.

NeighborPilotPN The access network shall set this field to the PilotPN of a neighboring sector
that the access terminal should add to its Neighbor Set.

NeighborCarrier]D The access network shall set this field to the CarrierID of the neighboring
pilot.

TransmitPower This field shall be set to the transmit power of the sector in units of dBm.

GloballySynchronous The access network shall set this field according to the following rule: If any
two sectors have the GloballySynchronous field set to '1', then the two
sectors are synchronous with each other.

SynchronousWithNextPilot
The access network shall set this field to ‘1 if this sector is synchronous with
the next sector listed in the message. The access network shall set this field to
‘0’ if this sector is the last sector listed in the message, or if this sector is not
synchronous with the next sector listed in the message. Rules for determining
if two sectors are synchronous are given in the synchronization and timing
section of the physical layer, 9.4.2.

NumOtherTechnologies
This field shall be set to the number of other technologies included in the
message. Other technology neighbors are included in this message to assist
the access terminal in inter-technology handoff.

TechnologyType This field shall be set to the type of technology, and shall be interpreted as
defined in Table 107.
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TechnologyNeighborListLength

This field shall be set the length, in bytes, of the neighbor list information for
the other technology.

TechnologyNeighborList

This field shall be set to the neighbor list information for the other
technology. The interpretation of this field is beyond the scope of this
specification.

Reserved The number of bits in this field is equal to the number needed to make the
message length an integer number of octets. The access network shall set this
field to zero. The access terminal shall ignore this field.

‘ Channels ‘ FTC ‘ ‘ SLP ‘ Best Effort ‘
‘ Addressing ‘ Broadcast Unicast ‘ ‘ Security ‘ Optional ‘

6.5.6.5 EncapsulatedQuickChannellnfo

This message may be used to deliver the QuickChannellnfo block over the Forward Traffic Channel
MAC. This message may also be used to deliver the QuickChannellnfo block of one sector over the
Forward Traffic Channel of another sector.

Field Length (bits)
MessagelD 8
SuperframeNumber 34
PilotPN 12
SectorIDIncluded 1
SectorID 0or 128
CarrierID 2
QuickChannellnfoLength 8
QuickChannellnfoBlock Variable
Reserved Variable

MessagelD This field shall be set to 0x02.

SuperframeNumber This field shall be set to the superframe number at the sector this message
refers to, when that sector transmitted the QuickChannelBlock included in
this message over the Control Channel MAC.

PilotPN This field shall be set to the PilotPN of the sector this message refers to. The

sector this message refers to may be different from the sector transmitting
this message.
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SectorIDIncluded This field shall be set to ‘1 if the SectorID of the sector this message refers
to is included in the message. The access network shall set this field to ‘1 if
the PilotPN is not sufficient to uniquely identify the sector this message

refers to.

SectorID This field shall be included if SectorIDIncluded is equal to ‘1°, and shall be

set to the SectorID of the sector this message refers to.

CarrierID This field shall be set to the CarrierID field transmitted on the SystemlInfo

block on this carrier.

QuickChannellnfoLength

This field shall be set to the length, in bits, of the following

QuickChannellnfoBlock.

QuickChannellnfoBlock
This field shall be s