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Re: Call for Technical Proposals regarding IEEE Project P802.16j (IEEE 802.16j-07/007r2)

Abstract This contribution proposes a procedure for handling retransmission of downlink HARQ for 
transparent RS.

Purpose Add proposed spec changes in P802.16j Baseline Document

Notice
This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and is not binding 
on the contributing individual(s) or organization(s). The material in this document  is subject to change in form 
and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material 
contained herein.

Release
The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this 
contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the 
IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the 
IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. 
The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

Patent 
Policy and 
Procedures

The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures 
<http://ieee802.org/16/ipr/patents/policy.html>, including the statement "IEEE standards may include the known 
use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or 
applicant with respect to patents essential for compliance with both mandatory and optional portions of the 
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standard." Early disclosure to the Working Group of patent information that might be relevant to the standard is 
essential to reduce the possibility for delays in the development process and increase the likelihood that the draft 
publication will be approved for publication. Please notify the Chair <mailto:chair@wirelessman.org> as early as 
possible, in written or electronic form, if patented technology (or technology under patent application) might be 
incorporated into a draft standard being developed within the IEEE 802.16 Working Group. The Chair will 
disclose this notification via the IEEE 802.16 web site <http://ieee802.org/16/ipr/patents/notices>.
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Downlink HARQ for transparent RS

1. Specific text changes

[Insert new sub-clause 6.3.17.5.1]
6.3.17.5.  1   DL HARQ for Transparent RS  
 
[Insert new sub-clause 6.3.17.5.1.1]
6.3.17.5.1.1 RS Hop-by-Hop   HARQ  

 When   MR  -  BS or RS sends a HARQ sub  -  burst to MS through RS, the   RS shall receive the HARQ sub  -  burst   
from the MR  -  BS for relaying the burst to the MS.   If   the RS receives the HARQ sub  -  burst correctly,   then the RS   
sends an ACK   signal   to the MR  -  BS and   saves it for   the event that there may be a   retransmission   to MS  .   
Subsequently, the RS     forwards the sub  -  burst to the MS  .  If   the RS does not receive the HARQ sub  -  burst   
successfully,   the RS shall send a NACK   signal   to the MR  -  BS. Upon rece  i  ving the NACK from the RS, the   
MR  -  BS shall retransmit the HARQ sub  -  burst to the RS. When HARQ sub-burst is successfully received at RS,   
MS-BS request RS to transmit HARQ sub-burst. When the MR  -  BS receives a NACK from the MS, the   MR  -  BS   
notifies the RS to retransmit the HARQ sub  -  burst to the MS  ,   and the RS shall retransmit the   stored   HARQ   
sub  -  burst     to the MS.  

[Insert new sub-clause 6.3.17.5.1.2]
6.3.17.5.1.2 RS assisted   HARQ  

In a case where the MR-BS sends a HARQ sub  -  burst to the MS directly, the MR  -  BS informs the RS that it   
needs to monitor that particular transmission   by   Compact     DL-MAP MONITOR IE and also allocate HARQ   
ACK region allocation IE on the relay link for sending ACK/NACK from RS. The RS, having information on 
the   downlink resource allocations sent in the DL  -  MAP for the MS and Compact DL-MAP MONITOR IE,   
monitors the HARQ sub  -  burst transmission sent to MS by MR  -  BS directly and attempts to decode it. When the   
RS receives the HARQ sub  -  burst correctly, the RS saves it for a possible retransmission  .   

 When MR-BS receives ACK/NACK from MS directly, MR-BS informs RS to reply ACK/NACK signal after 
RS receives the HARQ sub-burst. In this case, MR-BS receives ACK/NACK from RS and MS separately. 
When MR-BS receives NACK from both RS and MS, MR-BS retransmits the HARQ sub-burst.  If MR-BS 
receives ACK from RS and NACK from MS, MS-BS makes the RS retransmits the HARQ sub-burst  .  

MR-BS may also configure RS to listen the ACK/NACK from the MS using Compact DL-MAP MONITOR IE. 
After the RS receives ACK/NACK from the MS, the RS replies using an encoded ACK/NACK defined in Table 
xxx through ACK channel prepared by MR-BS. RS shall clear the HARQ sub-burst depending upon the 
ACK/NACK information received from MS. If the RS received the HARQ sub-burst correctly and  receives a 
NACK from MS, the RS replies the   C  2   to MR-BS. In this case, the MR-BS requests the RS to retransmit the   
HARQ sub-burst saved at the RS.   When the RS fails to receive the HARQ sub-burst and receives a NACK   
from the MS, the RS sends a NACK to the MR-BS. Then the MR-BS retransmits the burst by itself. When the 
RS receives  an ACK from MS then irrespective of whether RS receives the HARQ sub-burst correctly or not, 
the RS replies ACK to the MR-BS. RS will send the encoded ACK/NACK in the UL ACKCH according to the 
order of CID in the compact DL-MAP MONITOR IE.
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6.3.2.3.43.4 HARQ control IE
[Insert new field in table 94 (HARQ control IE format) as indicated:]

Syntax Size Notes

RSH 1 bit 0 = RS-assisted HARQ  is enabled
1 = RS-assisted HARQ is disabled

[Insert new subclause 6.3.2.3.43.6.10 and add table:]
6.3.2.3.43.6.10 Compact_DL-MAP MONITOR IE

 In RS-assisted relay case, MR-BS sends the Compact DL-MAP MONITOR IE to RS. T  he Compact     DL-MAP   
MONITOR IE provides the list of CIDs of the MS whose transmissions need to be monitored in the DL part of 
the current frame and relayed in the next frame to the MS.

Syntax Size Notes

Compact     DL-MAP_IE() {  

    DL-MAP Type = 7 3 bits

    DL-MAP subtype 5 bits

N_CID_encoded 4 bits Number of CIDs for which RS uses the encoded 
ACK/NACK

N_CID_direct 4 bits Number of CIDs for which RS uses the direct feedback

    For(i=0; i<N_CID_encoded + 
N_CID_direct; i++) {

RCID_IE(i) 16 bits The CIDs of the connections that RS shall monitor in the 
current frame

    }

}

N_CID_encoded
This field specifies the number of CIDs to use the encoded ACK/NACK among CIDs list in this IE. The 
CIDs from the beginning of the list to the value of this filed use the encoded ACK/NACK.

N_CID_direct
This field specifies the number of CIDs to use the direct ACK/NACK among CIDs list in this IE. The CIDs 
from the N_CID_encoded to the end of the list use the direct ACK/NACK.

8.4.5.4.  13 UL ACK channel  
[Insert the following text and add table:]

 When MR-BS receives the ACK/NACK signal from MS through RS in the RS-assisted relay case, the new 

5



2007-05-07 IEEE C802.16j-07/232r5
sequences based on Table 301a is used. RS notifies the status of HARQ sub-burst at both RS and MS with the 
encoded ACK/NACK signal defined in the table xxx. When RS receive ACK signal from MS then irrespective 
of whether RS receives the HARQ sub-burst correctly or not, the RS replies ACK to the MR-BS.

Table xxx: ACK / NACK   Encoding  

Link Distance/Depth ACK/NACK 1-bit 
symbol

Vector Indices per Tile
Tile(0), Tile(1), Tile(2)

Code #

Any Distance 0 (ACK) 0, 0, 0 C0

1 1 (NACK) 1  ,   1  ,  1  C1

2 1 (NACK) 2,   2  ,   2  C2

3 1 (NACK) 3  ,   3  , 3  C3

4 1 (NACK) 4  ,   4  , 4  C4

5 1 (NACK) 5  , 5,   5  C5

6 1 (NACK) 6  ,   6  , 6  C6

7 1 (NACK) 7  ,   7  , 7  C7
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