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Correct issues with RCD, RS_Config-CMD and enable transmission of DCD/UCD TLVs within the RCD on the relay link 
Mike Hart
UK Broadband Ltd.
1. Introduction
Some problems exist in terms of inconsistencies relating to RCD and RS_Config-CMD messages and transmission of them in P802.16j/D7, as indicated by comments on the document.

The contribution fixes the issues found in a complete manner.
2. Fix for DCD/UCD relaying.
[Modified the text in line 35 of page 181 as following indicated:]
For a In relay networks with centralized scheduling mode RS, as shown in Figure 155d, after receiving an acknowledgement header from the RS corresponding to reception of the DCD/UCD, the MR-BS shall periodically allocate unsolicited bandwidth to the RS to enable it to broadcast the DCD/UCD message over the relay link and access link by using an RS_BW-Alloc_IE in the RS-Access-MAP message. To enable the RS to send the DCD/UCD message with fragmentable broadcast CID, if the RS_BW-Alloc_IE is lost, the RS shall request bandwidth by using an RS BR header after the timer T69 expires. For a In relay networks with distributed scheduling mode RS, the RS shall autonomously broadcast DCD/UCD with fragmentable broadcast CID.
[Replace the following figure in line 5 of page 182 as indicated:]
[Editor note: replace “Timer expires” by “T69 timer expires”, replace “RS BW-ALLOC_IE” by “RS BW-ALLOC_IE in RS-Access-MAP”, and replace “RS-DL MAP/DL MAP” by “DL-MAP”]

[image: image1]
Figure 155d—DCD/UCD broadcasting procedure with an RS operating in centralized scheduling mode
3. Fixes for RCD & RS_Config-CMD
Change 6.3.2.3.60 as indicated:

6.3.2.3.60 R-link channel descriptor (RCD) message

[Replace the text in above the Table in 6.3.2.3.60 with the following:]

The RCD message consists of TLVs that provide relay link configuration parameters. It is transmitted to subordinate relay stations using the RS’s primary management CID on an event basis when one of the parameters relating to the configuration of the relay link are changed. 
In centralized scheduling mode, the MR-BS shall construct the RCD for all RSs and transmit it to their subordinate RSs on their behalf. In distributed scheduling mode, the MR-BS and RS shall individually construct the RCD message that relates to the relay link that they control and scheduling RSs shall use information provided to them in the RS_Config-CMD message in order to construct the message with the necessary TLVs.
Upon receiving an RCD message an RS shall respond to the transmitting station with an MR_Generic-ACK message. If the transmitting station does not receive the ACK before the expiry of a T58 timer, started on transmission of the RCD, then it may retransmit the RCD message.

Upon reception of all ACK messages a transmitting station may then apply the new configuration and indicate that this is in effect by changing the configuration change count parameter in the R-MAP message.
[Replace Table 165a with the following:]
Table 165a—R-link channel descriptor (RCD) message format

	Syntax
	Size (bit)
	Notes

	RCD_Message_Format(){
	
	

	
Management Message Type = 70
	8
	

	
RCD configuration change count
	8
	

	
Transaction ID
	16
	

	
TLV Encoded Information
	Variable
	

	}
	
	


[Modify the notes under the table as shown:]

RCD configuration change count

Incremented by one (modulo 256) by the MR-BS or RS whenever any of the values of this channel

descriptor change. If the value of this count in a subsequent RCD remains the same, the receiving RS can

quickly decide that the remaining fields have not changed and may be able to disregard the

remainder of the message.

Transaction ID

The counter used to generate the transaction ID shall be unique per CID per MR-BS.

Frame Number Action

This field is 7-bit LSBs of the frame number at the access station when the configuration shall be

applied.

The RCD message may include the following TLVs:

Relay UL allocation start time (see 11.24.1)

Reserved preamble indexes for mobile relay station (see 11.24.2)

Preamble reselection thresholds for mobile relay station (see 11.24.3)

DCD encodings (see 11.24.8)
UCD encodings (see 11.24.8)
The RCD message may include the following TLVs for R-amble configuration:

R-amble monitoring in centralized control mode (see 11.24.4.1)

Enable/Disable R-amble transmitting for synchronization (see 11.24.4.2)
Enable/Disable R-amble monitoring in random mode (see 11.24.4.2)

Enable/Disable R-amble transmitting for advertisement purpose (see 11.24.4.2)

The RCD message may include the following TLVs for multiple frame configuration:

DL subframe configuration (see 11.24.5)

UL subframe configuration (see 11.24.5)

The RCD message may include the following TLV for UL access link configuration:

Access UL allocated subchannels bitmap (see 11.24.7)

The RCD message may include the following TLVs for Direct Relay Zone configuration:

Direct Relay Zone configuration (see 11.24.6)

The RCD message, sent to an RS with primary management CID, shall contain the following TLVs:

The RCD message shall include the following TLVs:
HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall be the last attribute in the message
[Change the list of TLVs under Table 165e (RS_Config-CMD) as shown:]

Transaction ID

The counter used to generate the transaction ID shall be unique per CID per MR-BS.

Frame Number Action

This field contains the 8-bit LSBs of the frame number at the access station when the configuration shall be applied.

The RS_Config-CMD message may include the following TLVs for RS configuration:

Preamble index (see 11.25.1)

R-amble index (see 11.25.1)

BSID (see 11.25.1)

RS EIRP (see 11.25.1)

RS Frame Offset (see 11.25.1)

RS waiting time for paging (see 11.25.1)

RS second carrier configuration (see 11.25.1)

RS paging group (see 11.25.6)

The RS_Config-CMD message may include the following TLVs for MBS configuration:

RS waiting time for MBS (see 11.25.2)

Relay data early arrival report threshold (see 11.25.2)

The RS_Config-CMD message may include the following TLVs for RS operating in cooperative diversity mode:

Antenna assignment for cooperative diversity (see 11.25.3)

The RS_Config-CMD message may include the following TLVs for a non-transparent RS operating in local

CID allocation mode:

Contiguous CID allocation (see 11.25.4)

The RS_Config-CMD message may include the following TLVs for RS group configuration:

Assign/Remove multicast RS group CID (see 11.25.5)

Event-triggered reporting for access RS (see 11.25.5.1)

Periodic reporting for access RS (see 11.25.5.1)

Enable RSSI-based event-trigger (see 11.25.5.2)

Enable CINR-based event-trigger (see 11.25.5.2)

Enable TA-based event-trigger (see 11.25.5.2)

The RS_Config-CMD message may include the following TLV for configuration of the subchannel groups

used by an RS on its access downlink:

Access downlink used subchannel indicator (see 11.25.1)

The RS_Config-CMD message may include the following TLV to indicate the mechanism to determine the

frame configuration of the superordinate station. During the configuration phase of the network entry procedure

this TLV shall be included in the RS_Config-CMD message.

Frame configuration mode (see 11.25.7)

The RS_Config-CMD message may include the following TLVs for R-amble configuration:

R-amble monitoring in centralized control mode (see 11.25.5.1)

Enable/Disable R-amble transmitting for synchronization (see 11.25.8.2)

Enable/Disable R-amble monitoring in random mode (see 11.25.8.2)

Enable/Disable R-amble transmitting for advertisement purpose (see 11.25.8.2)

The RS_Config-CMD message may include the following TLVs for multiple frame configuration:

DL subframe configuration (see 11.25.9)

UL subframe configuration (see 11.25.9)

The RS_Config-CMD message may include the following TLV for UL access link configuration:

Access UL allocated subchannels bitmap (see 11.25.11)

The RS_Config-CMD message may include the following TLVs for Direct Relay Zone configuration:

Direct Relay Zone configuration (see 11.25.10)

The RS_Config-CMD message may include the following TLVs for informing the RS of the TLVs to use in its RCD message:

DCD encodings (see 11.24.12)
UCD encodings (see 11.24.12)
The RS_Config-CMD message shall contain the following TLVs:

HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall be the last attribute in the message
[Insert the subclause 11.24.12:]
11.24.12 DCD and UCD contents in the RCD
	Name
	Type
	Length
	Value
	Scope

	DCD encodings
	Xx
	variable
	See table xxx
	RCD, RC_Config-CMD

	UCD encodings
	Xx
	variable
	See table yyy
	RCD, RS_Config-CMD


Table xxx

	Syntax
	Size (bit)
	Notes

	Begin PHY-specific section {
	
	See applicable PHY subclause

	for (i = 1; i <= n; i++) {
	
	For each DL burst profile 1 to n

	Downlink_Burst_Profile
	variable
	PHY-specific

	}
	
	

	}
	
	

	TLV encodings information for the relay channel
	variable
	DCD channel TLV encodings


Table yyy

	Syntax
	Size (bit)
	Notes

	Begin PHY-specific section {
	
	See applicable PHY subclause

	for (i = 1; i <= n; i++) {
	
	For each UL burst profile 1 to n

	Uplink_Burst_Profile
	variable
	PHY-specific

	}
	
	

	}
	
	

	TLV encodings information for the relay channel
	variable
	UCD channel TLV encodings


The Downlink_Burst_Profile/Uplink_Burst_Profile are compound TLV encodings that define, and associate with a particular DL interval usage code (DIUC)/ UL interval usage code (UIUC), the PHY characteristics that shall be used with that DIUC/UIUC. Within each Downlink_Burst_Profile/Uplink_Burst_Profile shall be an unordered list of PHY attributes, encoded as TLV values (see 11.4.2/11.3.1.1). Each interval is assigned a DIUC/UIUC by the R-MAP message. A Downlink_Burst_Profile shall be included for each DIUC/UIUC to be used in the R-MAP unless the PHY’s Downlink_Burst_Profile is explicitly known.
[Move section 11.24.4 to 11.25.8, change the scope to be included into the RS_Config-CMD message and renumber the TLV as appropriate (starting from Type 25) to match the numbering scheme for the RS_Config-CMD TLVs]
[Move section 11.24.5 to 11.25.9, change the scope to be included into the RS_Config-CMD message and renumber the TLVs as appropriate to match the numbering scheme for the RS_Config-CMD TLVs]
[Move section 11.24.6 to 11.25.10, change the scope to be included into the RS_Config-CMD message and renumber the TLVs as appropriate to match the numbering scheme for the RS_Config-CMD TLVs]
[Move section 11.24.7 to 11.25.11, change the scope to be included into the RS_Config-CMD message and renumber the TLVs as appropriate to match the numbering scheme for the RS_Config-CMD TLVs]

[Modify 6.3.3.8.2 as indicated:]

6.3.3.8.2 Transmission using station CID

There are two schemes for RS to forward received data without using tunnels. The first one is called CID

based forwarding and the other is burst-based forwarding. In the CID based forwarding scheme, the forwarding

of MAC PDUs by each RS is performed based on the CID contained in the MAC PDU header.

When forwarding using this scheme, the inclusion of CID in the DL-MAP is optional. When operating in

centralized scheduling mode, if the RS DL fixed forwarding delay TLV or the RS UL fixed forwarding

delay TLV is included in RCDRS_Config-CMD message, the RS shall forward each MAC PDU at the frame determined by

the receiving frame of the MAC PDU plus the fixed delay specified in the TLV. If the RS DL fixed forwarding

delay TLV is not included in RCDRS_Config-CMD, the MR-BS shall include DL Allocation Reference IEs in RS_Relay-MAP and RS_Access-MAP messages.

[Modify 6.3.9.15 as indicated:]

6.3.9.15 RS neighbor station measurement report

The MR-BS may request the RS to do neighbor measurements during network entry or re-entry using the RS

network entry optimization TLV in the RNG-RSP message.

The neighbor station measurement report can include: (1) the signal strength and preamble index of neighbor

non-transparent stations with unique BSIDs, and (2) signal strength and R-amble indexes of neighbor

transparent stations or non-transparent stations with shared BSIDs.

If the measurement is not required, after registration RS shall directly go to the RS configuration phase skipping

the neighbor station measurement report phase and second stage access selection phases.

The RS obtains the neighbor monitoring scheme parameters from the RS_Config-CMDRCD message. If the RS is a mobile

RS, and the RCD message provides the TLV “preamble indexes reserved” the mobile RS

shall report the signal strengths and preamble indices of these preambles.
[Modify 6.3.9.18.1 as indicated:]

6.3.9.18.1 Parameter configuration

During this phase, the MR-BS shall determine the RS's operation parameters and send RCD to inform the RS of relay link configuration at the MR-BS and an RS_Config-CMD message to configure these parameters at the RS (see 6.3.2.3.64) and start a T68 timer.

RS_Config-CMD message shall contain all the information that is required for RS to change to operational

mode. It may also contain parameters for proper RS operation, such as the preamble index, R-amble index,

the allocated management CID if the RS is operating in local CID allocation mode, RS frame offset, RS second

carrier configuration (if supported), etc. The RS shall respond by sending an MR_Generic-ACK message

to the MR-BS, stop the T67 timer, and wait for the frame indicated by the Frame Number Action in the

RS_Config-CMD message. After receiving the MR_Generic-ACK message from the RS, the MR-BS shall

stop the T68 timer and start the remaining steps as indicated below to complete the network entry process

and enter the operational state. The RS shall apply the configuration specified in the RS_Config-CMD message

at the time indicated by the Frame Number Action. If the T68 timer expires before the MR-BS receives

an MR_Generic-ACK message from the RS, the MR-BS shall retransmit the RS_Config-CMD message to

the RS. If the RS receives an RS_Config-CMD message before entering the operational state, it shall follow

the procedure defined in subclause 6.3.2.3.64. (see Figures 87f, Figure 87g and Figure 87h).

The remaining steps prior to changing to the RS operational state are indicated below.

— For a TTR RS, the MR-BS shall provide complete R-Link parameter information using the RCD

message which is used to locate the relay zone.(see Figure 87j) Then, the RS shall decode the R-FCH

and R-MAP messages within the relay zone. Once the RS has received at least one R-FCH and R-MAP

message and is able to decode a burst in the R-link successfully, the RS will achieve R-link

MAC synchronization. An RS MAC remains in synchronization as long as it continues to successfully

receive the R-MAP . If the RS does not receive a valid R-MAP message in a period equal to the

Lost R-MAP Interval it shall try to establish synchronization with another access station. The processes

of acquiring synchronization and maintaining synchronization are illustrated in Figure 87i.

Once the RS has re-established synchronization with the original access station or a new access station,

the access station RS shall send ansearch for the RCD message to the RSbroadcasted by the access station.

— A transparent RS or STR RS shall receive the R-MAP or RCD messages from the access station in

the access zone, or shall receive in the relay zone if coexist with the TTR RS in order to obtain the Rlink

parameters (see Figures 87i and 87j)

— A TTR RS may maintain its synchronization by listening to the R-amble transmitted by its superordinate

station (see 6.3.2.3.60).

— A STR RS may maintain its synchronization by listening to the frame start preamble or the R-amble

of its superordinate station.

— A transparent RS may maintain its synchronization by listening to the preamble transmission from its

superordinate station.

In the operational state, a non-transparent RS shall start transmitting its own frame start preamble at the

frame indicated by the Frame Number Action in the RS_Config-CMD message. Whether an RS transmits an

R-amble depends on the instruction received in the RS_Config-CMDRCD message (see section 8.4.6.1.1.4).

The frame number used by the non-transparent RS with unique BSID shall take into account the RS Frame

Offset TLV. If an RS Frame Offset is not provided, the RS shall use the same frame number as its superordinate

station, i.e. the RS shall consider the RS Frame Offset is zero.

Frame configuration during operational mode may be done either in a quasi-static manner(default mode)

using RCD and the RS_Config-CMD messages (See 6.3.2.3.60 and 6.3.2.3.64), or in a dynamic manner using

R-FCH (See 8.4.4.7.4). The Frame Configuration mode TLV may be transmitted in RS_Config-CMD message

to indicate the mechanism that shall be followed for determining the frame structure in the upcoming

frame(s). During the configuration phase of the network entry procedure this TLV shall be included in the

RS_Config-CMD message.

[Modify 6.3.23.10 as indicated:]

6.3.23.10 MRS paging group update

An MRS shall be affiliated with one or more paging groups, if the network is supporting MS idle mode. The

paging groups with which the MRS is affiliated may be assigned to the MRS during initial network entry

using the RS_Config-CMDRCD message. To avoid situations where all idle subordinate MSs (Note: an idle MS is subordinate

of an MRS, if the MS has selected the MRS as its Preferred BS) initiate the location update procedure when

the MRS hands over to or re-enters the network at a target MR-BS, procedures in the backbone network should be implemented to update the target MR-BS and possibly other MR-BS with the paging groups of the

MRS. If the MR-BS is generating the DCD to be broadcast by the MRS, the target MR-BS may include

these paging groups in the DCD message to be broadcast by the MRS after handover. The target MR-BS and

possibly other MR-BS may also include the MRS' paging groups in their own DCD. It is assumed that procedures

in the backbone network are implemented to update the paging controller with the location of the

MRS.

Modify the following text inside 6.3.28:

1) Repeatable R-amble Transmission and Monitoring Scheme

The transmission and monitoring frames for the R-amble are specified by the MR-BS in the RS_Config-CMDR-link channel

descriptor (RCD) message (6.3.2.3.60). Each RS finds the R-amble sequences from the parameters provided

in the RS_Config-CMDRCD message. More details are provided in Section 8.4.6.1.1.4. The measurement results shall be sent

to the MR-BS by using the RS_NBR-MEAS-REP message (6.3.2.3.65) or using any other appropriate measurement

report messages, periodically or as requested by the MR-BS.

2) Pre-planned R-amble Transmission and Monitoring Scheme

In this scheme, first, the MR-BS sends the RS_Config-CMDR-link channel descriptor (RCD) message (6.3.2.3.60) to the RSs

which will be involved in the neighborhood measurement mechanism, and the message is either broadcast,

multicast or unicast to these RSs. The 8 LSB bits of frame number shall be set to synchronize the starting

time to the RSs. If the RSs involved in this mechanism are in a different MR-cell, each of the Start Frame

Numbers sent by each MR-BSs shall be synchronized to the same frame time. The Prefix shall be set to "00"

and attach the transmit/receive pattern for each iteration. The pattern is indicated by Amble Index, which are

the indexes instructed in the RS_Config-CMDRCD (6.3.2.3.60) message.

[Modify 8.4.4.7.1.3 as indicated:]

8.4.4.7.1.3 Direct relay zone (optional)

A Direct Relay Zone may be optionally assigned by the MR-BS to a transparent RS. Only end-to-end

HARQ mode shall be used in the direct relay zone and an RS with a direct relay zone shall not be used for

more than two hops. In the direct relay zone, an RS may relay data within a single frame, in which an intermediate

RS demodulates and de-interleaves, but not decodes, received bursts and forwards by re-interleaving

and re-modulating the bursts. The direct receiving and direct transmitting zones are configured using the

RS_Config-CMDRCD message. The RS shall request the MR-BS to allocate a direct relay zone using the SBC-REQ message

by including the TLV for the Direct Relay Zone (11.8.3.5.25). The MR-BS shall acknowledge the request by

including the TLV for the Direct Relay Zone (11.8.3.5.25) in the SBC-RSP message. The size of FEC

blocks of the bursts along the relay path shall be the same as the size of FEC blocks of the bursts in the

access link.

[Modify 8.4.4.7.2.2 as indicated:]

8.4.4.7.2.2 Relay frame structure

A TTR relay station can either perform relaying on the same carrier frequency or on a separate carrier frequency,

depending on its negotiated and configured capability, by time dividing communication with the

superordinate station and subordinate station(s).

An example of a TTR RS frame structure is shown in Figure 235c for the case of relaying on the same carrier.

For the case of relaying on a separate carrier, the frame structure is the same as illustrated in Figure

235b, except that the communication with the subordinate station(s) is performed on a different carrier frequency

to that used by the superordinate station.

Each RS frame begins with a frame start preamble followed by an FCH and a DL-MAP and possibly a UL-MAP.

The RS transmits its frame start preamble time aligned with its superordinate station’s frame start preamble

and the UL sub-frame of the RS is aligned to the UL sub-frame of the MR-BS.

The DL sub-frame shall include at least one DL access zone and may include one or more relay zones. The

UL sub-frame may include one or more UL access zones and one or more relay zones.

A relay zone may be utilized for either transmission, or reception, or idle but the RS shall not be required to

support both modes of operation within the same zone.

In each frame, the TTG shall be inserted between the DL sub-frame and the UL sub-frame. The RTG shall

be inserted at the end of each frame.

The contents of the FCH, DL-MAP and UL-MAP in the access zone transmitted by the RS may be different

from those transmitted in the access zone by the MR-BS.

Each RS frame begins with a preamble followed by an FCH and the DL-MAP and possibly a UL-MAP.

In the DL access zone, the subchannel allocation, the FCH transmission, and the FCH shall be as defined in

Section 8.4.4.2.

An R-FCH and R-MAP shall be transmitted in the first DL relay zone that is in transmission mode.

The frame structure of an RS shall be configured by its MR-BS through the RS_Config-CMDRCD message

For synchronization purpose, the relay amble, when present, shall be located either at the end of the last DL

relay zone in which the MR-BS/RS is in transmit mode or at the end of the DL subframe. For monitoring

purposes, the relay amble, when present, shall be located at the end of the DL subframe.

Another example of frame configuration is shown in Figure 235d. The MR-BS and RS have partitioned the

logical subchannels in the UL subframe in the frequency domain, in order to preserve the coverage area of

MR-BS for SSs. In the distributed scheduling, this may be achieved using the RS_Config-CMDRCD message with

Zone_Configuration_IE where the same permutation base and permutation zone type for UL is used both for

MR-BS and the uplink relay zone of the RS. In order for the SSs that are served by the MR-BS to avoid

transmission in the UL relay zone of the RS, MR-BS may signal to these SSs this zone in its UL MAP as a

safety zone. Also, the MR-BS signals in the R-MAP a safety zone in order for the RS to avoid transmission

in the UL access zone of MR-BS where SSs transmit.

[Modify 8.4.4.9:]

8.4.4.9 R-Zone prefix

The R-Zone_Prefix is a data structure transmitted on R-FCH of a DL relay zone. The R-Zone_Prefix

includes information regarding the location of the first transmit relay zone in the next frame that contains a

transmit relay zone and the information required for decoding R-MAP. In the case of two hop systems, the

R-Zone configuration can be done using R-FCH when the relay frame structure has no idle zones and one

relay zone.

For all the other cases, if the case that RS_config-CMD message contains the Frame_Config_Flag set to 1,

the frame configuration TLVs in the RS_Config-CMDRCD message shall be followed to locate the relay zones. Otherwise,

the R-FCH/R-MAP shall be used to determine the frame configuration parameters. Table 317a defines the

format of the R-Zone_Prefix for FFT sizes other than 128 and Table 317b defines the format for a FFT size

of 128.

[Modify 8.4.6.1.1.4.1 as indicated:]

8.4.6.1.1.4.1 R-amble repetition for synchronization

For synchronization, the R-amble repetition pattern is defined using two parameters, offset, Ks and a Synchronization

Cycle consists of N consecutive frames.

The Frame_Number parameter used below is that used by the MR-BS. An RS can compute this value based

on the relation: Computed_Frame_Number = Frame_Number - Modulo_Frame_Offset, where the

Modulo_Frame_Offset is provided in the RS_Config-CMDRCD via a unicast transmission, and the Frame_Number is the

frame number used by the RS. The Modulo_Frame_Offset is computed by the MR-BS, and it is given by the

modulo N operation applied to the difference between the Frame Number at the RS and the Frame_Number

at the MR-BS. Note that Modulo_Frame_Offset is a constant.
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