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Introduction

In single hop system, HARQ is performed direciyvieen BS and MS. However, in the relay systemethe
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).

(s ) Bem) ()

Figure 1: lllustration of Multi Hops in relay System

Both centralized and distributed MAP allocationamanisms could be adopted in relay system. In akred
MAP allocation, the MR-BS allocates MAP for all tlveks. Any need for bandwidth request should gtht®
MR-BS. In distributed MAP allocation, each statadlfocates MAP for the adjacent link. In centralized
allocation, if a HARQ packet transmission failuezors on a non-adjacent link from MR-BS, then albeek
mechanism is needed for indicating this failurén® MR-BS. So MR-BS can grant bandwidth for
retransmission on the effected links.

DL HARQ scheme with centralized scheduling

This contribution suggests a mechanism for indhgathe last RS on the relay path that has suadéssf
received the HARQ packet to MR-BS. The feedbackcatn is sent when the last RS receives NAK ftom
next station in the relay path. It is not sent waddARQ packet is successfully transmitted ontedltiops. The
MR-BS uses this indication and allocates MAP acowylgl so the retransmission could start from tree RS
and onward. This contribution describes the DL HARQcedure for non-transparent RS in centralized
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scheduling model. Contribution [4] describes theEARQ and UL HARQ procedure for transparent RS in
centralized scheduling model.

MR-BS RS1 RS2 MS

Data

Data

Data
ACK

ACK
ACK <

Figure 2. Message Flow for 3-hop DL HARQ (succedssdise)

In Figure 2, the data (HARQ sub-burst) is transedittrom the MR-BS to RS 1. If RS 1 receives HAR®-su
burst correctly, it forwards the sub-burst to R& finally to the MS. As a response to a succéssteption
of the data at the MS, MS generates ACK. This A@¥okes ACK at RS 2 and RS 1 thereafter, which is

relayed to the MR-BS. If RS 2 fails to decode th&dit sends NAK to RS1 and RS1 forwards encodéd N

indicating the failure link to the MR-BS.

MR-BS RS1 RS2 MS

Data

A 4

Data

Data
NACK

Cc2
C3 <

Figure 3. Message Flow for 3-hop DL HARQ (HARQ dulrst is failed on access link)

In Figure 3, the data is transmitted from the MR{BRS 1 and is forwarded to RS 2 and finally ® MhS. If
HARQ-burst is failed on access link, MS will sendllback to RS2. RS2, upon receipt of NAK, sendsecod
C2 back to RS1. RS1, upon receipt of code C2, s€nds C3 (C2+1)_to the MR-BS. When MR-BS receives
code C3, it can determine that the HARQ-burstileda3 hop away (i.e. on the access link) and floeee

schedule retransmission from RS2.
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MR-BS RS1 RS2 MS

Data

A 4

Data
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Cc2

Figure 4. Message Flow for 3-hop DL HARQ (HARQ dulrst is failed on relay link)

In Figure 4, the data is transmitted from the MR{BRS 1 and is forwarded to RS 2. If RS 2 failslécode
the data, it sends NAK to RS1. If RS2 failed toate HARQ-burst correctly, it does not forward egons
data to MS. In this case, RS modifies the HARQ-MERuch that MS or further downstream RS do not
receive the HARQ burst. RS replaces the CID inHARQ sub-burst IE corresponding to the erroneougea
with its own CID.

When RS1 receives the NAK from RS2, RS1 forward®dad NAK (C2) indicating the failure link to the
MR-BS. When MR-BS receives code C2 for the dateait determine that the HARQ-burst is failed 2 hop
away (i.e. RS1-RS2 link) and therefore schedulansmmission from RS1.

This contribution is suggesting a mechanism thdtwark on any centralized MAP allocation schentaldes
not suggest a centralized MAP allocation scheme.

Specific text changes

Insert new sub-clause 6.3.17.5
6.3.17.5 DL HARQ support for Relay in centralized scheduling

« MR-BS schedules a HARQ packet on all the links leeftvMR-BS and MS. DL transmission failure on
a relay link is indicated by the orthogonal codalmmUL ACK Channel, so the MR-BS can schedule the
retransmission only for the links that didn’t tremispacket in the last attempt.

Insert new sub-clause 6.3.17.5.1
6.3.17.5.1 DL HAROQO for non-Transparent RS

DL transmission failure on a relay link shall beizated by the orthogonal code on the UL ACK ChéanHige
MR-BS identifies the RS for retransmission with tedp of ACK/NACK encoding suggested in table xXkis
does not require each RS on the path and MS tosspatate ACK/NAK signals back to the MR-BS. Thus,
conserves the bandwidth by utilizing the same AGKMmel.

When MR-BS sends the first HARQ attempt, it allessbandwidth over all the links from the MR-BShe
MS. Each RS on the relay path receives the dowiiARQ packet, and decodes it. If the decoding sedseit
forwards the HARQ packet to the next hop and waitfL ACK from the next RS or MS. If the decodirail$,
the RS sends code @efined in the table xxx as a NAK back to the pas IS and it will not forward the
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erroneous packet to next hop. In this case, thenBdfies the DL HARQ sub burst |IE in the DL-MAPcsu
that the next receiving station does not receieectinoneous HARQ burst. The RS replaces the Cibdn
corresponding HARQ sub burst IE with its own ba3IiP.

When a RS receives codg, @hdicating that the HARQ packet is successfutlgaived by the next station, it
sends code gXo the previous IS on its UL ACK channel.When ar@&eives cod€, k # 0, it sends UL ACK

code=C,1 on its UL ACK channelMR-BS upon receipt of'khop code sequence,dn UL ACK Channel
assumes that packet is lost on the link that ikthdiop, and it will schedule retransmission frai)th RS. If
MR-BS receives codeJt indicates that the HARQ packet is successfudbeived by SS. If MR-BS receives
code G it indicate that the HARQ packet is failed on thstfhop.

When the orthogonal encoded UL ACK scheme is engalpthe UL ACK channel resources must be assigned
so that the UL ACK channel from MS to its previd®S first and upto MR-BS in reverse order of the DL
transmission path. If, the MR-BS does not rec&i@K code sequence (f in the prescribed number of re-
transmissions, both RS and MR-BS will discard thelket and clear the queue. BS can then performalorm
signaling as if the packet is not received by MS.

Insert new sub-clause 6.3.17.5.1.1

6.3.17.5.1.1 ACK / NAK Encoding for multi-hop relay

MR-BS needs to identify the failed link over theltirbop chain in case of HARQ. Therefore new segésn
based on Table 301a in section 8.4.5.4.13 areatbfmorder to uniquely identify the failed linkuher, it
should be noted that BS only needs to identifyféliled link, i.e. if the HARQ attempt is failed beten RSand
its downstream RS RS, then BS should identify RSFor two hop case, onlyy@® G, are needed.

Link Distance/Depth ACK/NAK 1-bit Vector Indicesper Tile Code#
symbol Tile(0), Tile(D), Tile(2)
Any Distance 0 (ACK) 0,0,0 Go
1 1 (NAK) 4,7, 2 C
2 1 (NAK) 2,15 [
3 1 (NAK) 6,2,3 Cs
4 1 (NAK) 1,6,4 Cy
5 1 (NAK) 3,51 Cs
6 1 (NAK) 7,3,6 GCs
7 1 (NAK) 5,4, 7 G,

Table xxx: ACK / NAK Encoding for multi-hop relay

Insert the following text at the end of the subclause
8.4.5.4.25 HARQ ACK region allocation | E

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.
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When RS receives HARQ DL sub-burst for relayind/t® at frame i, it shall transmit the encoded ACKIKA
signal through ACK Channel in the ACKCH reqgion@nhe (i + n) where n is calculated at each RS doogr
to the following equation.

nN=H*p+H+L)* ... [1]

H is defined by “number of hops RS is away from M.
p is defined by the “static delay at the RS in nenmtif frames”
| is defined by the “HARQ ACK Delay for DL Burstidld in the DCD messages.

In 2-hop case, there is only one RS and n=p + 2%|.

If the frame structure allows relaying either HARD sub-burst or encoded ACK/NAK in the same frathen
the above equation will change. If encoded ACK/NisKelayed in the same frame, then n=H*p+j. Sinylaf
RS can relay the HARQ DL Sub-burst signal in thees&rame, then n=p+ (H+1)*j.
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