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Problem Description

In single hop system, HARQ is performed directlyween BS and MS. However, in the relay systemgther
could be one or more RSs between an MR-BS and arHABQ could be performed in the fashion of hop-by-
hop (i.e., between every two adjacent stations -R82, RS2-RS1 and RS1-MR-BS as shown in Figure 1).

Figure 1: lllustration of Multi Hops in relay System

Both centralized and distributed MAP allocation megisms could be adopted in relay system. In derdch
MAP allocation, the MR-BS allocates MAP for all theks. Any need for bandwidth request should gth®
MR-BS. In distributed MAP allocation, each statalfocates MAP for the adjacent link. In centralized
allocation, if a HARQ packet transmission failuezors on a non-adjacent link from MR-BS, then a
mechanism is needed for indicating this failurén MR-BS. So MR-BS can grant bandwidth for
retransmission on the effected links.
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UL HARQ scheme with centralized scheduling

This contribution suggests a mechanism for retréttisigp a failed UL HARQ attempt only on the failédks,
instead of retransmitting again from the MS. Thkiachieved by indicating the last RS on the rekth po MR-
BS, which has successfully received the UL HARCQkpacThe MR-BS uses this indication and allocatésPM
accordingly so the retransmission could start ftbenlast RS and onward. If the MR-BS receives tARB
packet successfully, it doesn't allocate MAP fdraasmission.

MS RS2 RS1 MR-BS

|2

Succes: Data

Data + ACK Data + ACK

HARQ ACK Bitmap IE

HARQ ACK Bitmap IE HARQ ACK Bitmap IE

Data Data + ACK

~

Failure X Encoded NAK

HARQ ACK Bitmap IE

UL MAP for|retransmission
Data Data + ACK

HARQ ACK Bitmap IE

HARQ ACK Bitmap IE

Figure 2. Message Flow for 3-hop UL HARQ

MR-BS allocates UL-MAP for transmitting HARQ bumt the access link. On the relay links, it alsoadtes a
per hop HARQ ACK channel along with the HARQ padbetst allocation. The per-hop HARQ ACK channel
carries the status of reception at the last RBelHARQ packet is received correctly on all timkdi, each
subsequent RS sends ACK. If the HARQ packet isvedancorrectly at an RS, it will not forward the
incorrectly received packet to next hop RS, insteadll send encoded NAK to the next RS in the pep
HARQ ACK channel as in table xxx. The receiving St looks at the per hop ACK channel. If it reces
encoded NAK (other that ACK), it discards any imh@tion received in the HARQ burst, and sends erccode
NAK to the next Infra Station (1S). If RS receivie® encoded NAK Cx (x!= 0) than it will send theceded
NAK Cx+1 to next hop RS/BS. If BS receives encotli&K Cx than it knows that packet is failed on x+dph
from MR-BS, therefore it will schedule retransmossonly on the failed links.

If RS/MR-BS receives ACK on the per hop ACK chadnitalecodes the HARQ burst. Figure 2 illustrades
successful and a failure case.

The access RS sends HARQ ACK bitmap IE as in cufiéa spec to the MS for acknowledging received
HARQ bursts. Similarly receiving RS/MR-BS sends HARCK bitmap IE to the transmitting RS for
acknowledging received HARQ burst. This helps R8ear its buffer accordingly.
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This contribution describes the HARQ procedurelfaronly. It is suggesting a mechanism that will won
any centralized MAP allocation scheme. It doessigigest a centralized MAP allocation scheme.

Specification changes
S i a2 1= 0 | e e e I I
Insert new sub-clause 6.3.17.5.1.1

6.3.17.5.1.1 ACK / NAK Encoding for multi-hop reléyr UL HARQ

MR-BS needs to identify the failed link over theltirbop chain in case of HARQ. Therefore new seqesn
based on Table 301a in section 8.4.5.4.13 areatkfimorder to uniquely identify the failed linkuher, it
should be noted that BS only needs to identifyféiiled link, i.e. if the HARQ attempt is failed beten R$and
its upstream RS RS, then BS should identify RS~or two hop case, only,@® C, are needed.

Link Distance/Depth ACK/NAK 1-bit Vector Indices per Tile | Code #
symbol Tile(0), Tile(1), Tile(2)
Any Distance 0 (ACK) 0,0,0 C
1 1 (NAK) 4,7,2 G
2 1 (NAK) 2,1, 5 G
3 1 (NAK) 6,2, 3 G
4 1 (NAK) 1,6,4 G
5 1 (NAK) 3,51 G
6 1 (NAK) 7,3,6 G
7 1 (NAK) 54,7 G
Table xxx: ACK / NAK Encoding for multi-hop relapf UL HARQ

Insert new sub-clause 6.3.17.6
6.3.17.6 Relay support for UL HARQ in centralizetheduling

MR-BS schedules a HARQ burst on all the links betwblS and MR-BS. UL transmission failure on a relay
link is indicated to the MR-BS. In case of a HAR@rismission failure on a link, the MR-BS schedtites
retransmission only for the failed links that didimansmit the burst in the last attempt.

Insert new sub-clause 6.3.17.6.3
6.3.17.6.3 UL HARQ for non-transparent RS

When MR-BS schedules a HARQ attempt, it allocasesdividth over all the links from the MS to the MFSB

It also allocates bandwidth for the ACK/NAK chanpaelthe relay links between access RS and MR-B&h Ea
RS on the relay path receives the uplink HARQ huanstl decodes it. If the decoding succeeds, itdaia/the
HARQ burst to the next IS along with an ACK. If thecoding fails, the RS only sends an encoded NAK&
next IS. In case of multiple hop, each subsequé&ninRhe path places encoded NAK according to takke In
case of two hops, encoded NAK is not needed. ErtdidK informs MR-BS where the packet transmission
was unsuccessful. If RS receives the encoded NAKxGx0) than it will send the encoded NAK Cx+1rtext
hop RS/MR-BS. If MR-BS receives encoded NAK Cx tlitaimows that packet is failed on x+1 hop from MR-
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BS, therefore it will schedule retransmission amythe failed links. The MR-BS sends UL-MAP accagly,
allowing retransmission from the last RS onwarldgsi retransmitting only on the links that did@ltay the
HARQ burst successfully.

The receiving RS first looks at the per hop ACKramal. If it receives encoded NAK, it discards any
information received in the HARQ, and sends encdd&H to the next Infra Station (IS). If it receivésCK, it
decodes the HARQ burst.

The MS behavior is unchanged with the introductdRS.

The ACK/NAK is sent in HARQ ACK Bitmap IE. Each RfBso generates per hop HARQ ACK bitmap IE for
its received HARQ bursts. Each receiving RS/MR-B8gs its mapping, and generates its HARQ ACK bitmap
accordingly. The MR-BS allocates the resourcedndmit HARQ ACK bitmap IE from each RS. The receive
of the bitmap clears the buffer corresponding ®AICK bits in the bitmap, and saves the bufferesponding

to the NAK bits.

8.4.5.4.25 HARQ ACK region allocation IE
[Insert the following text at the end of the sulbsie]

This IE may be used by MR-BS to define an ACKrotel region on the R-UL to include one or more ACK
channel(s) for RS.

In case of non-transparent RS, RS receives HARQ@U-burst, from MS or sub-

ordinate RS for relaying to MR-BS at framelt shall transmit the ACK/NAK signal through theCK Channel
in the ACKCH region along with the UL MS HARQ sub-

burst at framei¢ k). RS shall transmit the ACK/NAK signal accorditogthe order of UL HARQ sub-

burst in the UL-

MAP. The frame offsek is defined by the “HARQ ACK Delay for UL Burst fé(MR” field in the UCD message.

[Insert the following table after table 302t]

Table 302xx—HARQ ACKCH region allocation for UL M3ata IE

Syntax Size Notes
HARQ ACKCH_Region_for UL Relay|
IEQ {
Extended-2 UIUC 4 bits oxYY
Length 8 bits Length in bytes
OFDMA Symbol offset 8 bits
Subchannel offset 7 bits
No.OFDMA symbols 5 bits
No.subchannels 4 bits
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