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1 Introduction

For DL HARQ timing for self-scheduling, it was concluded in the previous RAN1#75 meeting as following [1]: 
Conclusion:

Email discussion until RAN1 #76 meeting about the detail of Options 1) and 2-c) of HARQ timing of PDSCH transmission on SCell with self-scheduling when PCell is TDD carrier and SCell is FDD carrier.
· Option 1) FDD SCell PDSCH timing depends on TDD PCell timing + additional new timing for remaining subframes of FDD SCell
· If UL/DL configuration 5 is used, the number of HARQ processes is less than 17

· Option 2-c) The PDSCH HARQ timing of FDD SCell follows the DL reference TDD U/D configuration, where the reference TDD U/D configuration is one of the existing 7 U/D configurations
· 2-c) The DL reference TDD U/D configuration is configured by higher layers

In this contribution, we provide our view on remaining issue of DL HARQ timing for self-scheduling, when PCell is TDD and SCell is FDD on TDD-FDD CA considering supporting at least TDD-FDD CA-capable UE without TDD-FDD UL CA.
2 Discussion on DL HARQ timing for self-scheduling in TDD-FDD CA
In the previous meeting, it was agreed that HARQ timing for PDSCH transmitted on PCell follows existing PCell timing regardless whether PCell is TDD or FDD carrier and HARQ timing for PDSCH transmitted on SCell follows PCell timing when PCell is FDD carrier and SCell is TDD carrier. In this section, we discuss DL HARQ timing of PDSCH transmission on SCell with self-scheduling when PCell is TDD carrier and SCell is FDD carrier as one of remaining issues in TDD-FDD CA
There are two options to define HARQ timing of PDSCH transmitted on SCell with self-scheduling when PCell is TDD and SCell is FDD. 

· Option 1) FDD SCell PDSCH timing depends on TDD PCell timing + additional new timing for remaining subframes of FDD SCell
· If UL/DL configuration 5 is used, the number of HARQ processes is less than 17

· Option 2-c) The PDSCH HARQ timing of FDD SCell follows the DL reference TDD U/D configuration, where the reference TDD U/D configuration is one of the existing 7 U/D configurations
· 2-c) The DL reference TDD U/D configuration is configured by higher layers
The option-1 is to depend on TDD PCell timing and define additional new timing for remaining DL subframes on FDD SCell to make possible utilizing more DL subframe resource on SCell. It seems beneficial that all DL subframes can be scheduled by simply defining new additional HARQ timing of PDSCH transmission on FDD SCell and DL peak date rate would not be reduced. However, it should be further studied how to handle M>4 for PUCCH format 3 and PUCCH format 1b with channel selection.
In the option 2-c, PDSCH on FDD SCell can be scheduled by following a design principle of Rel-11 inter-band TDD CA which defines reference TDD UL/DL configuration with minimal specification impact. However, a few DL subframes on FDD SCell cannot be allocated due to the fact that there is no HARQ feedback for that DL subframes and it would cause a degradation on viewpoint of DL peak data rate and system performance.
Therefore, considering maximizing the number of DL subframes to be scheduled on FDD SCell, we prefer option-1 for HARQ timing of PDSCH on SCell with self-scheduling when PCell is TDD and SCell is FDD.
· Proposal 1: We prefer option-1 from the perspective of maximizing the number of DL subframes to be scheduled on FDD SCell.

Additionally, we had a discussion about the details of option-1 as following table 1 during RAN1 email discussion.
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for FDD SCell.

	UL-DL

Conf.
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0A
	-
	-
	6, [5]
	[5], [4]
	4
	-
	-
	6, [5]
	[5], [4]
	4

	1
	-
	-
	7, 6, [5]
	[5], 4
	-
	-
	-
	7, 6, [5]
	[5], 4
	-

	1*
	
	
	7, 6
	[6], [5], 4
	
	
	
	7, 6
	[6], [5], 4
	

	2
	-
	-
	8, 7, 6, [5], 4
	-
	-
	-
	-
	8, 7, 6, [5], 4
	-
	-

	3
	-
	-
	11, [10], [9], [8], 7, 6
	6, 5
	5, 4
	-
	-
	-
	-
	-

	3a
	-
	-
	11, [10], 7, 6
	[10], 6, 5
	[10], 5, 4
	
	
	
	
	

	4
	-
	-
	12, 11, [10], [9], 8, 7
	7, 6, 5, 4
	
	
	
	
	
	

	4a
	
	
	12, 11, [10], 8, 7
	[10], 7, 6, 5, 4
	
	
	
	
	
	

	5
	-
	-
	13, 12, 11, [10], 9, 8, 7, 6, 5, 4
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	[8], 7
	7, [6]
	[6], 5
	-
	-
	7
	7, [6], [5]
	-

	6*
	-
	-
	7
	7, [6], [5]
	5
	-
	-
	7, [6], [5], [4]
	7
	-


And it was summarized to two detailed options such as option 1-1 and option 1-2 below.
· Option 1-1) 0A, 1*, 2, 3, 4, 5, 6
· Option 1-2) 0A, 1, 2, 3a, 4a, 5, 6
The difference between option 1-1 and option 1-2 seems whether better HARQ-ACK payload balancing would be used and the reverse ACK/NACK subframe order compared to the PDSCH reception subframe order for {3a, 4a} could be allowed without more scheduling complexity. If reverse ACK/NACK subframe order is not seriously problematic, we are fine to go with either option.
· Proposal 2: Regarding both option 1-1 and option 1-2 proposed on RAN1 email discussion, we are open to go with either detailed option 1-1 or option 1-2.
3 Conclusion
As a conclusion, we summarize our view on DL HARQ timing issue for PDSCH on FDD SCell in case that TDD PCell and FDD SCell are configured in TDD-FDD CA.
· Proposal 1: We prefer option-1 from the perspective of maximizing the number of DL subframes to be scheduled on FDD SCell.
· Proposal 2: Regarding both option 1-1 and option 1-2 proposed on RAN1 email discussion, we are open to go with either detailed option 1-1 or option 1-2.
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