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Considerations about HARQ for 16m
Rongdao Yu, Tao Wu, Chongli Liu
Huawei
1. Introduction
This contribution presents comparisons between the synchronous HARQ, asynchronous HARQ, adaptive HARQ and non-adaptive HARQ from the viewpoint of signaling overhead and flexibility.
2. Discussion  
Mode of HARQ

In terms of retransmission timing, HARQ operation can be classified into synchronous HARQ and asynchronous HARQ.
For synchronous HARQ, the retransmission is performed at a pre-specified time-instance. While for asynchronous, the retransmission may occur at any time, which is determined by the scheduler.
In terms of transmission attributes for the retransmission (e.g. modulation scheme, resource block assignment, duration of assignment), HARQ operation can be classified into adaptive HARQ and non-adaptive HARQ. In adaptive HARQ, the transmission attributes can be changed adaptively between the initial transmission and the retransmission, while for non-adaptive HARQ, the transmission attribute is pre-defined, known by mobile terminals and base station.
Considering all combinations, following modes are possible. 
· Synchronous non-adaptive HARQ

· fixed retransmission timing instance
· no explicit signaling for HARQ process number

· no explicit signaling for transmission attributes of retransmission 
· less control signaling overhead

· less scheduling flexibility
· Synchronous adaptive HARQ

· fixed retransmission timing instance

· no explicit signaling for HARQ process number
· explicit signaling for transmission attribute of retransmission(one or more transmission attribute)

· less control signaling overhead

· less scheduling flexibility
· Asynchronous non-adaptive HARQ

· non-fixed retransmission timing instance
· explicit signaling for HARQ process number
· no explicit signaling for transmission attributes of retransmission 

· medium control signaling overhead

· flexible scheduling 

· Asynchronous adaptive HARQ

· non-fixed retransmission timing instance

· explicit signaling for HARQ process number

· explicit signaling for transmission attribute of retransmission(one or more transmission attribute)

· more control signaling overhead

· flexible scheduling

Singalling of HARQ
For example, the control signaling for different HARQ mode is as table 1.

Table 1 - control signaling for different HARQ mode

	
	                Synchronous 
	Asynchronous 

	
	 Non-adaptive 
	Adaptive 
	Non-adaptive 
	Adaptive 

	Resource assignment
	ⅹ(retransmission)
	√
	ⅹ(retransmission)
	√

	Duration assignment
	ⅹ(retransmission)
	√
	ⅹ(retransmission)
	√

	Modulation sheme
	ⅹ(retransmission)
	√
	ⅹ(retransmission)
	√

	Packet size 
	ⅹ(retransmission)
	√
	ⅹ(retransmission)
	√

	ACID
	ⅹ(retransmission)
	ⅹ
	√
	√

	Packet version
	ⅹ(retransmission)
	√
	ⅹ(retransmission)
	√

	New data indicator
	√
	√
	√
	√


Other Consideration

· N-Channel Stop-and-Wait protocol should be used for 16m HARQ

· HARQ for 16m should be based on Incremental Redundancy .And Chase Combing is a special case of Incremental Redundancy and should be supported as well. 

· During retransmission, the reliability of bits mapping onto the higher order modulation can be adjusted to improve the performance.
· Integration of modulation order, packet size, and packet version and resource assignment can be considered to reduce HARQ signaling overhead.

3. Conclusion 

In the contribution, some considerations of HARQ for 16m are discussed .For the scheme of 16m, control signaling overhead and scheduling flexibility should be taken into account. We suggest adopting N-Channel Stop-and-Wait protocol and incremental redundancy for 16m HARQ. And Chase combining is a special case of incremental redundancy and should be supported as well.

Text Proposal to SDD

------------------------------------Start text proposal------------------------------------
[Adopt the following text in the ToC of P802.16m System Description Document (SDD)]
11.x  HARQ
The N-channel Stop–and–Wait protocol is used for HARQ. HARQ for 16m is based on Incremental Redundancy. And Chase Combining is a special case of Incremental Redundancy and is supported as well.

During retransmission, the reliability of bits mapping onto the higher order modulation can be adjusted to improve the performance.

Integrating of modulation order, packet size, and packet version and resource assignment to reduce HARQ signaling overhead.

------------------------------------End text proposal------------------------------------
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