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HARQ Timing and Signaling for Persistent Allocation for the IEEE 802.16m Amendment 
Wang Junhu, Sun Bo

ZTE Corporation

1 Introduction
Persistent allocation is a technique used to reduce A-MAP overhead for connections with periodic traffic pattern and with relatively fixed payload size. In 802.16e, persistent allocated sub-bursts are grouped into a predefined semi-static region or a dynamically allocated region. However, there is no specific description on the HARQ of the sub-burst transmitted in the Persistent allocation (PA ) region. And this would result in much overhead if full signal indication is needed for every sub-burst retransmission. 
To reduce the overhead of retransmission of the sub-burst in the PA region, an HARQ method for persistent scheduling is provided in this contribution.
2 Proposed Scheme
For UL HARQ with persistent allocation, the sub-packets in the PA regions have periodic traffic, e.g. 20ms. The sub-packets in PA region will be transmitted in every frame if necessary. The sub-packets of different retransmission time are also organized in regions. The retransmission regions are concatenated and allocated in the same as or the next subframe to whereas the PA region is located. For example, the allocation of retransmission for downlink is illustrated in Fig1.
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Fig 1
Let P1 be the PA region, and r1 in frame 2 be the next retransmission region to P1, r2 in frame 2 be the next retransmission region to r1 in frame 1, and r3 in frame 2 be the next retransmission region to r2 in frame 1 respectively. P2 is updated PA region. 
All necessary allocation information of P1 will be notified in PA Assignment IE in the A-MAP. ABS will update this information in case the allocation is changed. ABS informs all AMSs involved in PA region the updated allocation information. 
In one frame, retransmission regions are concatenated to the PA region in the same sub-frame and/or next subframe. ABS needs to inform the offset of retransmission regions to the start of PA region in PA Assignment IE in the A-MAP. 
One instance of the proposed PA HARQ process is illustrated in Fig 2. Sub-packets transmitted in P1 will be retransmitted in r1 if NACK is fed back. And the second retransmission will be allocated in r2. The third retransmission will be allocated in r3. 
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Fig 2
Three Retransmission Index Bitmaps for each retransmission region are included in PA Assignment IE respectively. Sub-packets in one retransmission region are concatenated to reduce resource holes caused by early terminated HARQ process. Each sub-packet in one particular retransmission region is corresponding to one bit in corresponding Retransmission Index Bitmap when the bit is set to 1. 

As illustrated in Fig 3, the first Retransmission Index Bitmap is 11001, the second Retransmission Index Bitmap is 01000. If the ACK/NACK Index Bitmap is all zero, the corresponding retransmission region is cancelled.
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Fig 3
4 Conclusion

The proposed method can reduce signal overhead of retransmissions with affordable overhead of location indication of 3 retransmission regions and 3 Retransmission Index Bitmaps. 
5  Text proposal for inclusion in the 802.16m amendment
=====================Start of Proposed Text =================================
15.2.x.3 Persistent allocation HARQ signaling and timing
15.2.x.3.2 Uplink

Persistent allocation (PA) is a technique used to reduce MAP overhead for connections with periodic traffic pattern and with relatively fixed payload size.
All necessary allocation information of PA will be notified in PA Assignment IE in the A-MAP. ABS will update this information in case the allocation is changed. 

ABS allocates PA region and corresponding retransmission regions in the frames. The necessary allocation information of the Retransmission Regions is also informed in PA Assignment IE in the A-MAP, including the offset of the retransmission regions. The Retransmission regions are organized for 3 times retransmission respectively, called 1st retransmission region, 2nd retransmission region, 3rd retransmission region. And all retransmission regions in a frame are concatenated to the PA region. ABS informs all AMSs involved in the PA region the updated location information. 
Three Retransmission Index Bitmaps for each retransmission region are included in PA Assignment IE respectively. Sub-packets in one retransmission region are concatenated to reduce resource holes caused by early terminated HARQ process. Each sub-packet in one particular retransmission region is corresponding to one bit in corresponding Retransmission Index Bitmap when the bit is set to 1. Thus the sub-packets are concatenated to enable resource shifting to mitigate resource holes caused by early-terminated HARQ burst.
=====================end of Proposed Text =================================
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