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1. Introduction
Base on the conclusion of previous meeting, NodeB processing time is Tnb=3ms, and UE processing time is Tue=3ms minus round trips propagation delay (2Tp).
Due to the TDD frame structure has been agreed to change at RAN1 51 meeting. The new downlink and uplink subframes allocation are introduced in [1]. 
In this contribution, we enumerate the downlink and uplink HARQ RTT and HARQ processing number for the different DL/UL subframes allocations. 
2. HARQ RTT and HARQ processing number

As the special time slots exist in frame structure, and the various patterns available for special time slot which causes different DwPTS lengths. The PDCCH would be involved in the DwPTS while OFDM symbols are long enough to independent scheduling. Otherwise DwPTS joint schedule with TS0, DwPTS only use the spare resource to carry downlink data without any ACK/NACK information of uplink data.
The special time slot can use to carry the PHICH while the DwPTS independently schedule.
Appendix 1 and appendix 2 separately shows HARQ RTT for the downlink and uplink transmission. 
Table 1 and table 2 enumerates the HARQ processing number and the HARQ RTT for both downlink and uplink transmissions. 
	TUE
	TNB
	5ms allocation period while DwPTS without PDCCH
	10ms allocation period while DwPTS without PDCCH

	
	
	1DL/3UL
	2DL/2UL
	3DL/1UL
	3DL/5UL
	5DL/3UL
	7DL/1UL
	6DL/3UL
	7D/2UL
	8DL/1UL

	3ms-2Tp
	3ms
	2/10ms
	5/14ms
	8/14ms
	4/14ms
	7/14ms
	12/18ms
	7/11ms
	10/16ms
	13/17ms


	TUE
	TNB
	5ms allocation period while DwPTS with PDCCH
	10ms allocation period while DwPTS with PDCCH

	
	
	2DL/3UL
	3DL/2UL
	4DL/1UL
	5DL/5UL
	7DL/3UL
	9DL/1UL
	7DL/3UL
	8D/2UL
	9DL/1UL

	3ms-2Tp
	3ms
	4/10ms
	7/11ms
	10/12ms
	6/11ms
	9/12ms
	15/17ms
	9/15ms
	12/16ms
	15/17ms


Table 1. DL HARQ processing number 

	TUE
	TNB
	5ms allocation period while DwPTS without PDCCH
	10ms allocation period while DwPTS without PDCCH

	
	
	1DL/3UL
	2DL/2UL
	3DL/1UL
	3DL/5UL
	5DL/3UL
	7DL/1UL
	6DL/3UL
	7D/2UL
	8DL/1UL

	3ms-2Tp
	3ms
	#2, #3 9/15ms
	#2

6/15ms
	2/10ms
	#2,#3,#7,#8

8/15ms
	#2,#7

4/15ms
	1/10ms
	3/10ms
	2/10ms
	1/10ms

	
	
	#4

6/10ms
	#3

4/10ms
	
	#4

5/10ms
	#8

3/10ms
	
	
	
	


	TUE
	TNB
	5ms allocation period while DwPTS with PDCCH
	10ms allocation period while DwPTS with PDCCH

	
	
	2DL/3UL
	3DL/2UL
	4DL/1UL
	5DL/5UL
	7DL/3UL
	9DL/1UL
	7DL/3UL
	8D/2UL
	9DL/1UL

	3ms-2Tp
	3ms
	#3

9/15ms
	4/10ms
	2/10ms
	#8

7/15ms
	3/10ms
	1/10ms
	3/10ms
	2/10ms
	1/10ms

	
	
	#2,#4

9/10ms
	
	
	#2,#3,#4,#7
5/10ms
	
	
	
	
	


Table 2. UL HARQ processing number and HARQ RTT
As the HARQ processing number shows on the above table, we found that the shorter HARQ RTT for the frame which DwPTS independently schedule than joint schedule.
In downlink adopts asynchronies HARQ, the actual HARQ RTT in downlink transmission at least equals or larger than the minimum HARQ RTT of each subframe which shows in appendix.  
In TDD, the HARQ RTT is larger than FDD in both downlink and uplink. For uplink synchronies HARQ, the unitary HARQ RTTfor all subframes in one frame allocation leads longer latency in system.  It can shorter the HARQ RTT while different subframe number bundle with separately HARQ RTT. In some DL/UL allocations which have 2 kinds of HARQ RTT implicate to the predefined subframe number (such as DL/UL 1:3, subframe number 2 and subframe number 3 implicate to 15ms RTT, subframe number 4 implicate to 10ms RTT). 
3. Conclusion 
In this contribution, we enumerate HARQ RTT and HARQ processing number for the new TDD frame structure while DwPTS joint or independently scheduling which TS0. In some cases of frame allocation, HARQ RTTs are reduced while PHICH involved in independent scheduling DwPTS.  
In uplink transmission, the subframe number separately implicate to different HARQ RTTs to reduce system latency. 
Reference
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Appendix1 Downlink HARQ sketch
DwPTS joint scheduling with TS0

[image: image1.emf]HARQ process

number is 2

1 DL: 3 UL

while DPTWS

without

PDCCH

RTT  10ms

 

[image: image2.emf]2 DL: 2 UL

while DPTWS

without

PDCCH

RTT  14ms

HARQ process

number is 5


 
[image: image3.emf]RTT 14 ms

3 DL: 1 UL

while DPTWS

without

PDCCH

HARQ process

number is 8

 
[image: image4.emf]10 ms period frame allocation

HARQ process

number is 4

3 DL: 5 UL

while DPTWS

without

PDCCH

RTT  14ms

5 DL: 3 UL

while DPTWS

without

PDCCH

RTT  14ms

HARQ process

number is 7

 
[image: image5.emf]7 DL: 1 UL

while DPTWS

without

PDCCH

RTT  18ms

HARQ process

number is

12



[image: image6.emf]HARQ process

number is 7

6 DL: 3 UL

while DPTWS

without

PDCCH

RTT  11ms



[image: image7.emf]HARQ process

number is 10

7 DL: 2 UL

while DPTWS

without

PDCCH

RTT  16ms



[image: image8.emf]HARQ process

number is 13

8 DL: 1 UL

while DPTWS

without

PDCCH

RTT  17ms


Downlink HARQ while DwPTS independent scheduling
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Appendix 2  Uplink HARQ sketch 
DwPTS joint scheduling with TS0
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Uplink HARQ while DwPTS joint scheduling with TS0
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