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Incomplete Mesh Text Removal 

David Johnston

Intel Corporation
Explanation

802.16j is writing a relay amendment for 802.16.

802.16j is seeking to use a header bit to differentiate relay headers from GMHs. However this is used by the legacy mesh text in 802.16. The mesh text is substantially incomplete and unlikely to be completed. Therefore its removal would clear redundant material from the specification, free up message type codes, free up a header bit and clear the way for the definition of the 802.16j specification.

All changes below are either deletions of existing text or replacements of existing text with ‘Reserved’.

No new features are introduced.

Proposed Text Changes

[Modify Table 1, Section 1.3.4]

Table 1—Air interface nomenclature
	Designation
	Applicability
	PHY specification
	Options
	Duplexing alternative

	WirelessMAN-SC™
	10–66 GHz
	8.1
	
	TDD

FDD

	WirelessMAN-SCa™
	Below 11 GHz

licensed bands
	8.2
	AAS (6.3.7.6)

ARQ (6.3.4)

STC (8.2.1.4.3)

mobile
	TDD

FDD

	WirelessMAN-OFDM™
	Below 11 GHz

licensed bands
	8.3
	AAS (6.3.7.6)

ARQ (6.3.4)

Mesh (6.3.6.6)

STC (8.3.8)

mobile
	TDD

FDD

	WirelessMAN-OFDMA
	Below 11 GHz licensed bands
	8.4
	AAS (6.3.7.6, 8.4.4.6)

ARQ (6.3.4)

HARQ (6.3.17)

STC (8.4.8)

mobile
	TDD

FDD

	WirelessHUMAN™
	Below 11 GHz license-exempt bands
	[8.2, 8.3, or 8.4] and 8.5
	AAS (6.3.7.6)

ARQ (6.3.4)

Mesh (6.3.6.6) (with 8.3 only)

STC (8.2.1.4.3, 8.3.8, 8.4.8)
	


[Remove 3.2.2]

3.22 directed mesh (DM): The realization of a physical mesh using substantially directional antennas. See also: mesh.
[Remove 3.4.4]

3.44 mesh (MSH): Network architecture in which systems are capable of forwarding traffic from and to multiple other systems.

[Remove 3.50]

3.50 node: A term associated with a mesh network station. A node, due to the nature of mesh, may behave as a base station (BS), subscriber station (SS), or both, and it will generate and forward data to other nodes.

[Modify Section 4, Abbreviations and Acronyms]

DM directed mesh
MSH mesh

[Remove Section 6.2, Mesh]

6.2 Mesh 
The main difference between the PMP and optional Mesh modes is that in the PMP mode, traffic only occurs between the BS and SSs, while in the Mesh mode traffic can be routed through other SSs and can occur directly between SSs. Depending on the transmission protocol algorithm used, this can be done on the basis of equality using distributed scheduling, or on the basis of superiority of the Mesh BS, which effectively results in centralized scheduling, or on a combination of both.

Within a Mesh network, a system that has a direct connection to backhaul services outside the Mesh network, is termed a Mesh BS. All the other systems of a Mesh network are termed Mesh SS. In general, the systems of a Mesh network are termed nodes. Within Mesh context, UL and DL are defined as traffic in the direction of the Mesh BS and traffic away from the Mesh BS, respectively.

The other three important terms of Mesh systems are neighbor, neighborhood and extended neighborhood. The stations with which a node has direct links are called neighbors. Neighbors of a node shall form a neighborhood. A node’s neighbors are considered to be “one hop” away from the node. An extended neighborhood contains, additionally, all the neighbors of the neighborhood.

In a Mesh system not even the Mesh BS can transmit without having to coordinate with other nodes. Using distributed scheduling, all the nodes including the Mesh BS shall coordinate their transmissions in their two-hop neighborhood and shall broadcast their schedules (available resources, requests and grants) to all their neighbors. Optionally the schedule may also be established by directed uncoordinated requests and grants between two nodes. Nodes shall ensure that the resulting transmissions do not cause collisions with the data and control traffic scheduled by any other node in the two-hop neighborhood. There is no difference in the mechanism used in determining the schedule for DL and UL.

Using centralized scheduling, resources are granted in a more centralized manner. The Mesh BS shall gather resource requests from all the Mesh SSs within a certain hop range. It shall determine the amount of granted resources for each link in the network both in DL and UL, and communicates these grants to all the Mesh SSs within the hop range. The grant messages do not contain the actual schedule, but each node shall compute it by using the predetermined algorithm with given parameters.

All the communications are in the context of a link, which is established between two nodes. One link shall be used for all the data transmissions between the two nodes. QoS is provisioned over links on a message-by-message basis. No service or QoS parameters are associated with a link, but each unicast message has service parameters in the header. Traffic classification and flow regulation are performed at the ingress node by upper-layer classification/regulation protocol. The service parameters associated with each message shall be communicated together with the message content via the MAC SAP.

Mesh systems typically use omnidirectional or 360° steerable antennas, but can also be co-located using sector antennas. At the edge of the coverage area of the Mesh network, where only a connection to a single point is needed, even highly directional antennas can be used.

[Remove all of Section 6.3.1.2, Mesh]

[Remove all of Section 6.3.1.2, Mesh]

[Remove Table 3, Mesh CID Construction]

[Modify second row of  Table 7, Section 6.3.2.1.1, Type Encodings]

	Type bit
	Value

	#5

most significant bit (MSB)
	Mesh subheader

1 = present, 0 = absent

Reserved


[Remove clause 6.3.2.2.5, Mesh subheader]

6.3.2.2.5 Mesh subheader

The Mesh subheader is specified in Table 24. When using Mesh mode, the Mesh subheader always follows the generic MAC header as specified in 6.3.2.2.

[Remove table 24, Mesh subheader format]
[Modify Table 38, Section 6.3.2.3, MAC Management Messages]

	39
	MSH-NCFG

Reserved
	Mesh network configuration
	Broadcast

	40
	MSH-NENT

Reserved
	Mesh network entry
	Basic

	41
	MSH-DSCH

Reserved
	Mesh distributed schedule
	Broadcast

	42
	MSH-CSCH

Reserved
	Mesh centralized schedule
	Broadcast

	43
	MSH-CSCF

Reserved
	Mesh centralized schedule configuration
	Broadcast


[Modify paragraph 4, Section 6.3.2.3.7, REG-REQ (registration request) message]

The REG-REQ shall contain the following TLVs:

Hashed Message Authentication Code (HMAC)/CMAC Tuple

Shall be final attribute in the message’s TLV attribute list (11.1.2.1).

In Mesh mode, message digest is calculated using HMAC_KEY_U.
[Modify paragraph 8, Section 6.3.2.3.7, REG-REQ (registration request) message]

In Mesh mode, the REG-REQ shall contain the following TLVs:

SS MAC Address (11.7.9)

MAC Version (11.1.3)

The MAC version implemented in the Candidate Node.

[Modify paragraph 5, Section 6.3.2.3.8, REG-RSP (registration response) message]

The REG-RSP shall contain the following TLV if authentication is supported:

HMAC/CMAC Tuple (11.1.2.1)

The HMAC/CMAC Tuple attribute shall be the final attribute in the message’s TLV attribute list.

In Mesh mode, message digest is calculated using HMAC_KEY_D.

In Mesh mode, the REG-RSP shall contain the following TLVs:

Node ID MAC Version (11.1.3) MAC Version used in the network

[Remove mesh related line from 6.3.2.3.9.5, key request message]
When operating in Mesh mode, the attributes of the Key Request message shall be those of Table 56.

[Remove Table 56, Key request message attributes for mesh mode,  from 6.3.2.3.9.5]
[Remove all of 6.3.2.3.35 MSH-NCFG message and its subclauses]
[Remove all of 6.3.2.3.36 MSH-NENT message]
[Remove all of 6.3.2.3.37 MSH-DSCH message and its subclauses]
[Remove all of 6.3.2.3.38 MSH-CSCH message]
[Remove all of 6.3.2.3.39 MSH-CSCF message]
[Remove all of 6.3.6.6 Optional Mesh topology support]
[Remove all of 6.3.6.6.1 Distributed Scheduling]
[Remove all of 6.3.6.6.2 Centralized Scheduling]
[Remove all of 6.3.7.5.5 Optional Mesh mode]
[Remove all of 6.3.7.5.5.1 Physical Neighborhood List]
[Remove all of 6.3.7.5.5.2 Schedule relevance with distributed scheduling]
[Remove all of 6.3.7.5.5.3 Schedule relevance with centralized scheduling]
[Remove all of 6.3.7.5.5.4 Mesh network synchronization]
[Remove all of 6.3.7.5.5.5 MSH-NCFG/MSH-NENT transmission timing]
[Remove all of 6.3.7.5.5.6 Scheduling next MSH-NCFG transmission]
[Remove all of 6.3.7.5.5.7 Scheduling MSH-NENT messages]
[Remove all of 6.3.7.5.5.8 MSH-NCFG reception procedure]
[Modify first paragraph of  6.3.9 network entry and initialization]
6.3.9 Network entry and initialization
Systems shall support the applicable procedures for entering and registering a new SS or a new node to the network. All network entry procedures described hereunder through and including 6.3.9.13 apply only to PMP operation. The network entry procedure for Mesh operation is described in 6.3.9.14.
[Remove all of 6.3.9.14 Network entry and synchronization in Mesh mode]
[Remove all of 6.3.9.14.1 Scanning and coarse synchronization to the network]
[Remove all of 6.3.9.14.2 Obtaining network parameters]
[Remove all of 6.3.9.14.3 Opening Sponsor Channel]
[Remove all of 6.3.9.14.4 Negotiate basic capabilities]
[Remove all of 6.3.9.14.5 Node authorization]
[Remove all of 6.3.9.14.6 Node registration]
[Remove all of 6.3.9.14.7 Establishing IP Connectivity]
[Remove all of 6.3.9.14.8 Establishing time of day]
[Remove all of 6.3.9.14.9 Transferring Operational Parameters]
[Remove all of 6.3.9.14.10 Setting up provisioned traffic parameters]
[Remove all of 6.3.9.14.11 Establishing links to neighbors]
[Remove all of 6.3.16 MAC management message tunneling in Mesh mode]
[Remove all of 7.2.1.3.2 TEK exchange overview for Mesh mode]
[Remove all of 7.4.1.6 Node reauthorization in Mesh mode during normal operation]
[Remove all of 7.4.2.4 TEK usage in Mesh mode]
[Remove all of 7.4.2.5 Node usage of the Operator Shared Secret in Mesh Nodes]
[Delete paragraph 2 of 7.5.3 Calculation of HMAC-Digests]
In Mesh mode, HMAC-Digests calculated with the key HMAC_KEY_S shall be supported. When calculating the digest with this key the HMAC sequence Number in the HMAC tuple shall be equal to the Operator Shared Secret Sequence Number.

[Modify 8.3.3.6 Preamble Structure and Modulation]
Using mesh, bursts sent in the control subframe shall start with the long preamble. In the data subframe, the bursts shall by default start with the long preamble, but neighbors may negotiate to use the short preamble by setting the preamble flag in the Neighbor Link Info field.

In Mesh mode, bursts sent in the control subframe shall start with the long preamble. In the mesh data subframe, the bursts shall be default start with the long preamble, but neighbors may negotiate to use the short preamble by setting the preamble flag in the Neighbor Link Info field.
[Remove all of 8.3.5.3 Mesh]
[Remove Paragraph 3 of  8.13.12 Frequency and timing requirements]
For Mesh capable devices, all device frequencies shall be accurate to within ±20×10–6 and achieve synchronization to its neighboring nodes with a tolerance of maximum 3% of the subcarrier spacing.

[Remove Paragraph 3 of  8.4.14.1 Frequency and timing requirements]
For Mesh capable devices, all device frequencies shall be accurate to within ±20×10–6 and achieve synchronization to its neighboring nodes with a tolerance of maximum 3% of the subcarrier spacing.

[Modify final paragraph of 9.2.2 Configuration File Settings]
· Software Upgrade Filename Configuration Setting (see 11.2.2)

· Software Server IP Address (see 11.2.3) 

· Authorization Node IP Address (11.2.5, Mesh only) 

· Registration Node IP Address (11.2.6, Mesh only)

· Provisioning Node IP Address (11.2.7, Mesh only)

 — Vendor-specific configuration settings
[Modify table 589 of  10.1 Global values, removing mesh node rows]

	Mesh node
	T23
	Network Entry: Detect network
	1 s
	
	-

	Mesh node
	T24
	Network Entry: Accumulate MSH-NCFG messages
	-
	120 s
	-

	Mesh node
	T25
	Network Entry: Wait for MSH-NENT/MSH-NCFG
	-
	-
	-


[Modify right most cell of TLV type 148 definition, clause 11.1.3 MAC version encoding]

PMP: DCD, RNG-REQ

MESH: REG-REQ, REG-RSP
[Remove all of 11.2.5 Authorization Node]

[Remove all of 11.2.6 Registration Node]

[Remove all of 11.2.7 Provisioning Node]

[Modify type row 18 of table 627 all of 11.7 REG-REQ/RSP management message encoding]

	18
	SS MAC Address (in Mesh mode only)

Reserved
	42
	MS HO TEK Processing Time


[Delete all of 11.7.9 SS MAC Address]

[Delete row 3 of table 403, clause 12.3 WirelessMAN-OFDM and WirelessHUMAN(-OFDM) System Profiles]

	profM3_Mesh
	WirelessMAN-OFDM Basic packet Mesh MAC profile


[Delete row 13 of table 406, clause 12.3.1.1 ProfM3_PMP: Basic Packet PMP MAC System Profile]

	Mesh
	No
	If used, apply profM3_Mesh


[Delete all of 12.3.1.2 ProfM3_Mesh: Basic Packet Mesh MAC System Profile]

[Delete all of 12.3.1.2.1 MAC Management message applicability]

[Delete all of 12.3.1.2.2 MAC Management Message Parameter Transmission Order]

[Modify final row of table 409, clause 12.3.2 WirelessMAN-OFDM and WirelessHUMAN(-OFDM) PHY profiles]

	Reference frequency tolerance

   BS

   Mesh system


	≤ ± 8×10–6
≤ ± 20×10–6


[Modify paragraph of clause 12.3.2.2 ProfP3_3.5: WirelessMAN-OFDM PHY profile for 3.5 MHz channelization]

· BS shall select frame duration from code set PMP:{2,4,6}, Mesh:{1}. SSs shall be capable of operating with any of the frame durations indicated in the code set.

[Modify fourth row of table 411]

	Reference frequency tolerance

    SS-to-BS synchronization tolerance

    Mesh-to-Mesh synchronization tolerance
	≤  312.5 Hz

≤  468.75 Hz


[Modify first paragraph of 12.3.2.3 ProfP3_7: WirelessMAN-OFDM PHY profile for 7 MHz channelization]

Mandatory features:

· Licensed band usage only

· Channel bandwidth BW = 7 MHz

· BS shall select frame duration from code set PMP:{2,4,6}, Mesh:{1}. SSs shall be capable of operating with any of the frame durations indicated in the code set.
[Modify fourth row of table 412, clause 12.3.2.3 Minimum Performance requirements for profP3_7 ]

	Reference frequency tolerance

    SS-to-BS synchronization tolerance

    Mesh-to-Mesh synchronization tolerance
	≤  625 Hz

≤  937.5 Hz


[Modify first paragraph of 12.3.2.4. ProfP3_3: WirelessMAN-OFDM PHY profile for 3 MHz channelization]

Mandatory features:

· Licensed band usage only

· Channel bandwidth BW = 3.0 MHz

· BS shall select frame duration from code set PMP:{2,4,6}, Mesh:{4}. SSs shall be capable of operating with any of the frame durations indicated in the code set.
[Modify fourth row of table 413, clause 12.3.2.6]

	Reference frequency tolerance

    SS-to-BS synchronization tolerance

    Mesh-to-Mesh synchronization tolerance
	≤  268.75 Hz

≤  403.13 Hz


[Modify fourth row of table 414, clause 12.3.2.6]

	Reference frequency tolerance

    SS-to-BS synchronization tolerance

    Mesh-to-Mesh synchronization tolerance
	≤  493.75 Hz

≤  740.63 Hz


[Modify first paragraph of clause 12.3.2.6]

· License-exempt band usage only

· Channel bandwidth BW = 10 MHz

· TDD operation

· BS shall select frame duration from code set PMP:{2,4,6}, Mesh:{1}. SSs shall be capable of operating with any of the frame durations indicated in the code set.

· DFS capability (if mandated by regulation)

· Ability to detect specific spectrum users outside limits defined by regulatory requirements

· Ability to switch channel within limits defined by regulatory requirements

[Modify fourth row of table 415, clause 12.3.2.6]

	Reference frequency tolerance

    SS-to-BS synchronization tolerance

    Mesh-to-Mesh synchronization tolerance
	≤  900 Hz

≤  1350 Hz


[Delete all of C.1.2, and its subclauses - MAC service definition for Mesh]


  


