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Consideration on Uplink HARQ
Wang Junhu, Sun Bo
ZTE Corporation

1 Introduction
Synchronous HARQ　has been adopted for uplink HARQ in IEEE 802.16m SDD[1]. The following HARQ parameters are defined while their associated values need further investigation:

•  Maximum retransmission delay: FFS  

•  Maximum number of retransmissions: FFS  

•  Maximum number of HARQ processes FFS  

•  ACK/NACK delay: FFS 
For synchronous HARQ, ACK/NACK feedback and retransmission occur at predetermined time. Maximum Retransmission Delay (MRD) actually is the required delay for synchronous HARQ. 

The uplink HARQ MRD is determined by DL/UL ratio， proceeding delays of ABS and AMS, and the distribution of DL ACK channels on downlink subframes. Since DL ACK/NACK feedback is transmitted in USCCH channel, we have to concern about the pattern of USCCH distribution as well. 

In [2], a synchronous HARQ timing method was proposed, which sets allocation period to be an integer number of radio frames. This method simplifies the timing pattern. The contribution gives the parameters listed above in different UL/DL ratios.
2 Proposed Solution

In different UL/DL ratio, DL ACK channels are assigned to each UL HARQ process. The following tables are presented to associate the DL ACK channels with HARQ process with MRD included. And the figures illustrate the HARQ processes in a super-frame. 

1) UL/DL=2:6 
	HARQ Process Index
	DL ACK channel Index
	MRD

	1
	2
	5ms

	2
	2
	5ms
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2) UL/DL=3:5
	HARQ Process Index
	DL ACK channel Index
	MRD

	1
	2,5,8,11
	5ms

	2
	2，5,8,11
	5ms

	3
	3，9
	10ms

	4
	6，12
	10ms
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3) UL/DL=4:4
	HARQ Process Index
	DL ACK channel Index
	MRD

	1
	2,6
	10ms

	2
	2，6
	10ms

	3
	3，7
	10ms

	4
	3，7
	10ms

	5
	4，8
	10ms

	6
	4，8
	10ms

	7
	5，（1）
	10ms

	8
	5，（1）
	10ms
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4) UL/DL=5:3     
	HARQ Process Index
	DL ACK channel Index
	MRD

	1
	1，3，5，7 
	5ms

	2
	1，3，5，7 
	5ms

	3
	1，3，5，7 
	5ms

	4
	2，4，6，8
	5ms

	5
	2，4，6，8
	5ms



[image: image4.emf]SF31

SF0 SF7 SF1 SF2 SF3 SF4 SF5 SF6 SF8 SF9SF10 SF11 SF12 SF13 SF14SF15 SF16 SF17SF18 SF19SF20 SF21 SF22 SF23 SF24SF25 SF26 SF27 SF28 SF29 SF30

1 2 3

4

5

2 3

14 1 1 2 3 4

5 2 3

4

5

5 1

1 2 3 4 5 6 7 8

ACK/NACK 

to  1,2,3

ACK/NACK 

to  4,5

Retransmission

 of 1,2,3

Retransmission

 of 4,5


5) UL/DL=6:2
	HARQ Process Index
	DL ACK channel Index
	MRD

	1
	1，5
	10ms

	2
	1，5
	10ms

	3
	1，5
	5ms

	4
	2，6
	5ms

	5
	2，6
	5ms

	6
	3，7
	10ms

	7
	3，7
	10ms

	8
	3，7
	10ms

	9
	5，（1）
	10ms
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4  Text Proposal for the 802.16m SDD

=====================Start of Proposed Text =================================
 10.2.2 HARQ in the Uplink
10.2.2.1 HARQ Timing and Protocol

IEEE 802.16m uses synchronous HARQ scheme in the uplink.

The following HARQ parameters and their associated values are defined in the following tables:
1) UL/DL=2:6 

	HARQ Process Index
	DL ACK channel Index
	MRD

	1
	2
	5ms

	2
	2
	5ms


2) UL/DL=3:5
	HARQ Process Index
	DL ACK channel Index
	MRD

	1
	2,5,8,11
	5ms

	2
	2，5,8,11
	5ms

	3
	3，9
	10ms

	4
	6，12
	10ms


3) UL/DL=4:4
	HARQ Process Index
	DL ACK channel Index
	MRD

	1
	2,6
	10ms

	2
	2，6
	10ms

	3
	3，7
	10ms

	4
	3，7
	10ms

	5
	4，8
	10ms

	6
	4，8
	10ms

	7
	5，（1）
	10ms

	8
	5，（1）
	10ms


4) UL/DL=5:3     

	HARQ Process Index
	DL ACK channel Index
	MRD

	1
	1，3，5，7 
	5ms

	2
	1，3，5，7 
	5ms

	3
	1，3，5，7 
	5ms

	4
	2，4，6，8
	5ms

	5
	2，4，6，8
	5ms


5) UL/DL=6:2
	HARQ Process Index
	DL ACK channel Index
	MRD

	1
	1，5
	10ms

	2
	1，5
	10ms

	3
	1，5
	5ms

	4
	2，6
	5ms

	5
	2，6
	5ms

	6
	3，7
	10ms

	7
	3，7
	10ms

	8
	3，7
	10ms

	9
	5，（1）
	10ms


=====================end of Proposed Text =================================
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