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ACK Notification for RS in UL HARQ
   LIU Yang, QU hongyun, CHEN Yuqin          Mary Chion   
   ZTE Corporation         
Introduction
This contribution provides how to notify ACK for RS in UL HARQ. The scenarios of initial transmission and retransmission are all included.
In current IEEE 802.16j draft [1], for end to end UL HARQ, in the initial data transmission of multhop relay network, to determine the frame where the ACK region lies, following statements are found. “In the case of a non-transparent RS, the RS that receives HARQ UL sub burst, from MS or sub-ordinate RS for relaying to MR-BS at frame i shall transmit the ACK/NAK signal through the ACK Channel in the CKCH region along with the UL MS HARQ sub-burst at frame (i+k). The RS shall transmit the ACK/NAK signal according to the order of UL HARQ sub-burst in the UL-MAP. The frame offset k is defined by the "HARQ ACK Delay for UL Burst for MR" field in the UCD message.” 
However, this design is not applicable to the retransmission. Since no sub burst will be received in the RS where retransmission begins, the RS may not know when to send the receiving status report. 
This contribution proposes proposed a MAC design to unify the ACK notification in both transmission and retransmission scenarios.
Specified text changes
[Replace the last paragraph in P.217 and the first paragraph in P.218 with following text]

8.4.5.10.1.7 HARQ ACK region allocation IE

In the case of a non-transparent RS, the RS that receives HARQ UL sub burst, from MS or sub-ordinate RS

for relaying to MR-BS at frame i shall transmit the ACK/NAK signal through the ACK Channel in the

ACKCH region along with the UL MS HARQ sub-burst at frame (i+k). The RS shall transmit the ACK/

NAK signal according to the order of UL HARQ sub-burst in the UL-MAP. The frame offset k is defined by

the "HARQ ACK Delay for UL Burst for MR" field in the UCD message.

In the case of a non-transparent RS for UL HARQ transmission at frame i, the RS shall receive the HARQ_UL-MAP IE . The HARQ_UL-MAP IE may be received at frame i.  Accordingly the receiving ACK/NAK signal shall be transmitted through the corresponding ACK Channel. The RS shall transmit the ACK/NAK signal according to the order of UL HARQ sub-burst in the UL-MAP. 
In details, when the RS receives the UL burst successfully, the RS receives the HARQ_UL-MAP IE
 shall transmit the ACK/NAK signal along with the UL HARQ sub-burst to the superordinate station (destination is the MR-BS) through the ACK Channel in the corresponding ACKCH region at frame i.
When the RS does not receive the UL burst successfully, the RS receives the HARQ_UL-MAP IE  shall transmit the encoded NAK signal to the superordinate station (destination is the MR-BS) in the ACKCH region for retransmission indicated by Retx_ACHCH_offset (defined in Table 496j) at frame i. The encoded NAK shall indicate the hop where the retransmission shall happen.
[Insert following text in the end of 6.3.17.5.1]
When a transmission of an HARQ burst fails, MR-BS shall schedule retransmission of HARQ burst only on

the failed links. The retransmission receiving status (ACK/NAK) shall be conveyed back along with the retransmitted sub burst to the MR-BS. The MR-BS shall schedule additional UL ACK channel along the path from the failed link to the MR-BS.
MR-BS shall provide the offset to each RS in the "HARQ ACKCH region allocation for data IE" for relaying

the ACK/NAK reports for the retransmitted HARQ burst. The RS has assigned a specific ACKCH sub-region

given by the "Retx_ACHCH_offset" field in the "HARQ ACKCH region allocation for relay data IE" where

RS reports the receiving status ACK/NAK signals of the corresponding retransmitted HARQ bursts.

When an RS is performing retransmission of HARQ burst, all the super-ordinate RSs consider this retransmission as new transmission and follow the procedure as described in section 6.3.17.4.1. However, the RS that performed the retransmission of HARQ burst shall report the the receiving status ACK signals to the super-ordinate RS in the ACKCH sub-region indicated by the "Retx_ACKCH_offset" field. Before relaying the ACK/NAK signals of the retransmitted HARQ bursts to the superordinate station, the RS shall append in the corresponding retransmission ACKCH sub-region, its own ACK/NAK signals of the retransmitted bursts that failed at its own link; AI_SN field in theHARQ_UL-MAP IE identifies the retransmission. The order in which the RS appends the ACK/NAK reports is the same as the order in which the CIDs of the retransmitted bursts have been appeared in the (RS-)HARQ_UL-MAP IE. The RS receives the HARQ_UL-MAP IE at frame i shall transmit the ACK/NAK signal along with the UL HARQ sub-burst through the ACK Channel in the corresponding ACKCH region at frame i.
Figures XXXa and XXXb show examples of the initial transmission and retransmission of UL HARQ bursts.
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Figure XXXa: example of initial transmission of UL HARQ bursts
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Figure XXXb: example of retransmission and new transmission of UL HARQ bursts
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