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1	Introduction
Note: This paper is a resubmission of R1-1712773.
In RAN1 #88, it was agreed that:
Agreement:
· For 1ms TTI in FS2 and for TDD UL/DL configuration 6, the DL HARQ-ACK timing from PDSCH to HARQ-ACK for a minimum timing of n+3 is supported with the following table.  
    
	UL-DL
Configuration 6
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	
	-
	-
	6
	4
	4
	-
	-
	6
	3
	-



In this paper, for TDD operation, we discuss the ordering of the UL subframes in the DL HARQ table. Further, we discuss the collision cases across different carriers.
2	Downlink HARQ for LTE-TDD with Shortened Processing Time
The following table is agreed to be adopted as the downlink association set for TDD with the shortened timing:
	UL-DL
Configuration
	Subframe

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	-
	3
	3
	-
	-
	-
	3
	3

	1
	-
	-
	6, 3
	3
	-
	-
	-
	6, 3
	3
	-

	2
	-
	-
	7, 6, 4, 3
	-
	-
	-
	-
	7, 6, 4, 3
	-
	-

	3
	-
	-
	7, 6, 5
	5, 4
	4, 3
	-
	-
	-
	-
	-

	4
	-
	-
	11, 8, 7, 6
	6, 5, 4, 3
	-
	-
	-
	-
	-
	-

	5
	-
	-
	12, 9, 8, 7, 5, 4, 3, 11, 6
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	6
	4
	4
	-
	-
	6
	3
	-



In each case, the ordering can be done as follows: The DL subframes are listed according to their scheduling times, i.e., a subframe that is scheduled earlier is given a higher priority. Also, the special subframes have the lowest priority.
Hence, we propose to adopt the following table as the downlink association set for TDD:
Proposal 1: For TDD operation with  timing, the DL HARQ timing is specified by the following table:

	UL-DL
Configuration
	Subframe

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	-
	3
	3
	-
	-
	-
	3
	3

	1
	-
	-
	3,6
	3
	-
	-
	-
	3,6
	3
	-

	2
	-
	-
	7,4,3,6
	-
	-
	-
	-
	7,4,3,6
	-
	-

	3
	-
	-
	7, 6, 5
	5, 4
	4, 3
	-
	-
	-
	-
	-

	4
	-
	-
	8, 7, 6,11
	6, 5, 4, 3
	-
	-
	-
	-
	-
	-

	5
	-
	-
	12, 9, 8, 7, 6, 5, 4, 3, 11
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	6
	4
	4
	-
	-
	6
	3
	-



3	Handling Collisions across Carriers
Within each PUCCH group, if different component carriers are using different processing timeline, this will create non-uniform and dynamic ACK/NAK payload sizes of PUCCH. This is not a reliable approach. Therefore at least within the same PUCCH group, the processing timeline setting should be the same.
[bookmark: p2][bookmark: a]Proposal 2: All component carriers in the same PUCCH group should have the same timeline setting, either n+3 or n+4.
[bookmark: p3]When the processing timeline setting across all component carriers in a PUCCH group is the same, there will be no collisions. However, it is hard to imagine that for a given eNB some component carriers have n+3 capability and other component carriers only have n+4 capability. Similarly, on UE side, if the UE has the capability to do n+3, all carriers should have the same capability. Therefore, the design will be simpler if we directly configure all component carriers across all PUCCH groups to have the same processing timeline setting, either n+3 or n+4.
[bookmark: b]Proposal 3: All component carriers across all PUCCH groups should have the same processing timeline setting, either n+3 or n+4.

4	Conclusions 
Proposal 1: For TDD operation with  timing, the DL HARQ timing is specified by the following table:

	UL-DL
Configuration
	Subframe

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	-
	3
	3
	-
	-
	-
	3
	3

	1
	-
	-
	3,6
	3
	-
	-
	-
	3,6
	3
	-

	2
	-
	-
	7,4,3,6
	-
	-
	-
	-
	7,4,3,6
	-
	-

	3
	-
	-
	7, 6, 5
	5, 4
	4, 3
	-
	-
	-
	-
	-

	4
	-
	-
	8, 7, 6,11
	6, 5, 4, 3
	-
	-
	-
	-
	-
	-

	5
	-
	-
	12, 9, 8, 7, 6, 5, 4, 3, 11
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	6
	4
	4
	-
	-
	6
	3
	-


 
Proposal 2: All component carriers in the same PUCCH group should have the same timeline setting, either n+3 or n+4.
Proposal 3: All component carriers across all PUCCH groups should have the same processing timeline setting, either n+3 or n+4.
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