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1. Introduction

For DL HARQ process, the DL grant schedules the data transmission in the same subframe, but the mapping relation of DL data subframe and associated UL ACK/NACKs depends on the asymmetry, which should be defined since there is no explicit signaling to indicate. 

It has been agreed in [1] that
· The UE shall up on detection of a PDSCH transmission in DL subframe n intended for the UE transmit the ACK/NACK response in UL subframe n+k, with k>3. This allows for at least 3ms – RTT processing time in the UE.
In this contribution, in order to improve UL ACK/NAK BLER, we propose to average UL ACK/NAK payloads over available UL subframes. And an example of UL ACK timing scheme is presented. 
2. Discussion
For TDD, the timing and number of UL ACK/NACKs transmitted in one UL subframe form certain UE depends on the asymmetry, since there is no one-to-one correspondence between DL and UL subframe as in FDD. 
As noted in [2, 3], there is a coverage issue when multiple ACK/NACK bits are transmitted, and the ACK bundling scheme has been proposed. In order to improve UL ACK/NAK BLER, we propose to do our best to average UL ACK/NAK payloads over available UL subframes. When the ACK/NACKs transmitted in one UL subframe for one UE are bundled, the mapping relation needs not to change. 
An example of UL ACK/NACKs timing scheme is proposed as shown as table 1.

· When there are more UL than DL subframes, one ACK/NACK is transmitted in one UL subframe for one UE. For some UL subframe, there may be no UL ACK/NACK payload to be assigned. 
· When there is more DL than UL subframes, multiple ACK/NACKs may be transmitted in one UL subframe for one UE. The UL ACK/NACK payload is distributed in all available UL Subframe averagely, which will help reduce the capacity degradation when ACK bundling scheme is adopted [4]. 
Table 1. the UL subframe index to transmit ACK/NACKs with associated DL data subframe
	TDD DL/UL Frame Configuration
	The UL subframe index with ACK of associated DL data subframe

	
	#0
	#1

(DwPTS)
	#2
	#3
	#4
	#5
	#6

(DwPTS)
	#7
	#8
	#9

	1:3
	#4
	#7
	-
	-
	-
	#9
	#2
	-
	-
	-

	2:2
	#7
	#7
	-
	-
	#8
	#2
	#2
	-
	-
	#3

	3:1
	#7
	#7
	-
	#7
	#2
	#2
	#2
	-
	#2
	#7

	6:3
	#4
	#2
	-
	-
	-
	#2
	#2
	#3
	#3
	#4

	7:2
	#2
	#2
	-
	-
	#2
	#2
	#3
	#3
	#3
	#3

	8:1
	#2
	#2
	-
	#2
	#2
	#2
	#2
	#2
	#2
	#2

	3:5
	#7
	#8
	-
	-
	-
	#2
	#3
	-
	-
	#4


For the configuration of 3DL:5UL, there are multiple choice to construct the one to one mapping relation.
· Option 1: One option is to construct as shown in table 1 and 2, some latency is increased evenly for each subframe. 
· Option 2: The other option is to minimize the latency of 4 DL subframes, but the ACK feedback to the other DL subframe (the subframe #6) has to be assigned in the UL subframe #8, which is the only UL subframe unused. 
· Option 3: the third option is to minimize the latency at the cost of the UL subframe#2 may transmit 2 ACK/NACKs.

Among the 3 options, the option 1 and option 3 is more available based on fairness view.
Table 2. the UL subframe index to transmit ACK/NACKs with associated DL data subframe
	TDD DL/UL Frame Configuration
	The UL subframe index with ACK of associated DL data subframe

	
	#0
	#1

(DwPTS)
	#2
	#3
	#4
	#5
	#6

(DwPTS)
	#7
	#8
	#9

	3:5 (option 1)
	#7
	#8
	-
	-
	-
	#2
	#3
	-
	-
	#4

	3:5(option 2)
	#4
	#7
	-
	-
	-
	#2
	#8
	-
	-
	#3

	3:5(option 3)
	#4
	#7
	-
	-
	-
	#2
	#2
	-
	-
	#3


3. Conclusion

In this contribution, in order to improve UL ACK/NAK BLER, we propose to average UL ACK/NAK payloads over all available UL subframes. And an example of UL ACK timing scheme is presented. 
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