
IEEE C802.16m-09/0495

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	HARQ Timing and Signaling for Persistent Allocation for the IEEE 802.16m Amendment

	Date Submitted
	2009-03-03

	Source(s)
	Wang Junhu, SunBo
ZTE Corporation


	Voice:
[Telephone Number  (optional)]]
E-mail: {wang.junhu, sun.bo1}@zte.com.cn
*<http://standards.ieee.org/faqs/affiliationFAQ.html>

	Re:
	IEEE 802.16m-09/0012, “Call for Contributions on Project 802.16m Amendment Working Document (AWD) Content”. Target topic: “HARQ functions”

	Abstract
	The contribution proposes text for HARQ functions to be included in the 802.16m amendment. In particular, HARQ signaling and timing for persistent allocation is discussed herein.

	Purpose
	To be discussed and adopted by TGm for the 802.16m amendment.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


HARQ Timing and Signaling for Persistent Allocation for the IEEE 802.16m Amendment 
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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
PA regions are allocated in downlink and uplink. Sub-bursts in the PA regions have periodic traffic, such as 20ms. The HARQ sub-bursts for the PA region will be transmitted in every radio frame if necessary. According to PA region, its Retransmission Regions are allocated in the following frames. The allocation of retransmission for downlink is illustrated in Fig1.
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Fig 1
P1 is PA region, and r1,r2 and r3 in the Radio Frame 2 are 1st retransmission region,2nd retransmission region and 3rd retransmission region respectively to P1. P2 is another allocated PA region which can be used for the other group of persistent scheduling users. 
The attributes of all the sub-bursts transmitted in P1 will set up a table which includes the duration of each sub-burst and its reduced CID, which is called the Sub-bursts Attribute Table. BS will update the table in the case that there are changes in P1. BS informs all MSs which have traffic in P1 the updated table. The Sub-bursts Attribute Table can be illustrated as follows.
Table 1: The Sub-bursts Attribute Table

	Sub-burst
	RCID
	Duration

	1
	xbit
	xbit

	2
	xbit
	xbit

	3
	xbit
	xbit

	4
	xbit
	xbit

	5
	xbit
	xbit

	…
	
	…


In one radio frame, the retransmission regions can be concatenated to PA region. The start of the PA region is fixed. BS only needs to notify the offset of each retransmission regions to the start of PA region. 
The HARQ process is illustrated in Fig 2 for example. Sub-bursts transmitted in P1 will be retransmitted in r1 when 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
Each sub-burst in the retransmission regions are concatenated to reduce resource holes caused by early terminated HARQ process. Each sub-burst in the retransmission region is corresponding to each bit in the ACK/NACK Index Bitmap. When the bit of the ACK/NACK Index Bitmap is 0 (assuming NACK as 1, and ACK as 0), it means the sub-burst will not be retransmitted in the retransmission region. Thus, the following retransmitted sub-bursts will be shift forward to cover the resource hole. 

Take Fig 3 for example, the first retransmission ACK/NACK Index Bitmap is 11001. The ACK/NACK feedback of the second retransmission is 0,1,0, the ACK/NACK Index Bitmap is 01000. Each bit is corresponding to each item in the Persistent Allocation Sub-burst Table. And for each sub-burst, its duration can be obtained by checking the Sub-bursts Attribute Table to determine the offset of each sub-burst in the retransmission region. 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 dramatically comparing the full signal indication required by asynchronous HARQ. The only overhead includes offsets of each retransmission regions and the ACK/NACK Index Bitmap, the size of which is the number of sub-bursts in the PA region. The Sub-bursts Attribute Table will be saved by MSs and updated in the case that there are changes in the PA region. 
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.
BS allocates a region in a radio frame as PA region and the corresponding retransmission regions in the frames. The Retransmission region can be divided into several regions, which are respectively called 1st retransmission region, 2nd retransmission region, 3rd retransmission region. The offset of each retransmission region to the PA region is notified to the MSs.

BS informs every involved MS in the PA region the Sub-burst Attribute Table in the case it has changes.The Sub-burst Attribute Table includes information of reduced CID of each sub-burst and its duration in the PA region. 
The ACK/NACK Index Bitmap reflects ACK/NACK information of sub-bursts in PA region and Retransmission Regions. The offset of each sub-burst can be determined by the ACK/NACK Index Bitmap and the Sub-burst Attribute Table. The sub-bursts are concatenated and can execute resource shifting to mitigate resource holes caused by early-terminated HARQ sub-bursts.
=====================end of Proposed Text =================================
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