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RS assisted DL HARQ optimization in direct ack/nack mode
Introduction

There are two modes in RS assisted DL HARQ, which are direct ACK/NACK mode and encoded ACK/NACK mode. MR-BS can configure the RS which mode to use via Compact DL-MAP MONITOR IE. According to the current specification, it can be deduced that just in encoded ACK/NACK mode, the RS needs to listen ACK/NACK from the MS, and then the RS shall clear the HARQ sub burst depending upon the ACK/NACK information. But in direct ACK/NACK mode, it can be deduced that the RS does not listen ACK/NACK from the MS, so the result is that when the RS clears the sub burst is unclear.
This issue can be shown in figure 1 below.
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Figure 1. RS does not listen ACK/NACK from MS in direct ACK/NACK mode

In figure 1, it can be found that, without listening the ACK/NACK from MS, the RS in direct ACK/NACK mode can not clear the burst depending upon the ACK/NACK information.
Here we suggest that in RS assisted HARQ, it shall be made clear that RS shall listen the ACK/NACK from the MS in both direct and encoded ACK/NACK mode. So the RS in direct ACK/NACK mode can clear the saved sub burst depending upon the ACK/NACK information from the MS.
Text Proposal
---------------------------------------------------------Start of the Text----------------------------------------------

[Adopt the following text modification to the P802.16j baseline document]
6.3.17.4.2.2 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 and listen the ACK/NACK from the MS 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. If RS monitored the ACK from MS, the RS shall clear the HARQ sub-burst saved.

MR-BS may also configure RS to use encoded ACK/NACK using Compact DL-MAP MONITOR IE. When receiving such IE, the RS listens the ACK/NACK from the MS as well as monitors the DL HARQ sub burst. 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 C2 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.
---------------------------------------------------------End of the Text-----------------------------------------------
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