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1 Introduction

In RAN1 email reflector after RAN1#76b meeting, the number of DL HARQ processes for TDD-FDD CA was discussed and a conclusion was made as follows: 
· For TDD serving cell with TDD PCell, the number of DL HARQ processes refers to table 7-1 of TS36.213 based on the DL-reference UL/DL configuration derived from the TDD PCell UL/DL configuration and TDD serving cell UL/DL configuration following Rel-11 CA rule
· For FDD serving cell with TDD PCell, define the number of DL HARQ processes as in the following table according to the newly defined DL HARQ timing. Especially for UL/DL configuration 5, counted HARQ process number is 17, but will be upper limited by 16 as in the table considering the 4 bits HARQ process number in DCIs for PDSCH assignment.
	TDD PCell UL/DL configuration
	Maximum number of HARQ processes

	0
	10

	1
	11

	2
	12

	3
	15

	4
	16

	5
	16

	6
	12


The number of DL HARQ processes for TDD serving cell with FDD PCell still remains open. Therefore, this contribution discusses possible options for the number of DL HARQ processes for TDD SCell with FDD PCell and provides our views.
2 Discussion
The four options to decide the number of DL HARQ processes for TDD SCell in case of FDD PCell were on the table as follows:
· Option 1a-1) define number of DL HARQ processes as 4, 6, 7, 7, 8, 8, 5 for UL/DL configuration 0-6

· Option 1a-2) define number of DL HARQ processes as 4, 6, 8, 7, 8, 8, 5 for UL/DL configuration 0-6 (note: modified from original option 1a-2)

· Option 1b) define number of DL HARQ processes as 8 regardless whether the serving cell is FDD or TDD without further optimization

· Option 1c) define number of DL HARQ processes as the smaller of Table 7-1 or 8 for TDD SCell without further optimization
First of all, Option 1a-1) or 1a-2) is to define actual number of DL HARQ processes for each UL/DL configuration of a SCell in order to achieve better performances. Only difference between Option 1a-1) and 1a-2) is whether re-transmission of PDSCH is performed 8ms later or 10ms later. Then, the number of DL HARQ processes for UL/DL configuration #2 is different in Option1a-1) and 1a-2) which is depicted in Figure 1. 
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Figure 1: Option 1a-1) and 1a-2)
Regardless of the differences of the number of DL HARQ processes for UL/DL configuration #2, both Option 1a-1) and 1a-2) can give performance gains from actual number of DL HARQ processes for a TDD SCell. But, their main benefits coming from the real value would be limited to specific UL/DL configurations (e.g. #0, #6). Rather, they may cause complicating specification and testing for a TDD SCell with the FDD PCell. Hence, RAN1 should carefully discuss if performance gains in Option 1a-1) or 1a-2) outweigh specification and testing impacts. 
Also, Option 1c) is to define actual number of DL HARQ processes while maintaining a performance under the current specification by using the existing Table 7-1 of [1]. After all, similar with Option 1a-1) and 1a-2), 4, 7, 8, 8, 8, 8, 6 are derived from Option 1c) as the number of DL HARQ processes for each UL/DL configuration. Then, Option 1c) gives similar benefits and impacts as discussed for Option 1a-1) and 1a-2).
On the other hand, Option 1b) is to define fixed number of DL HARQ processes for all UL/DL configurations. In Rel-11 inter-band TDD CA with different UL/DL configurations, the UL-DL configuration for a TDD SCell could be different from the DL-reference UL/DL configuration for DL HARQ timing. Note that in Rel-8, the number of DL HARQ processes for a TDD cell is determined from the UL/DL configuration of the cell. In this case, it was agreed that the number of DL HARQ processes is decided based on the DL-reference HARQ timing not the UL/DL configuration of the SCell. In this regard, Option 1b) is well aligned with the legacy principle because DL HARQ timing for a TDD SCell with FDD PCell follows n+4 timing (FDD timing) as a reference HARQ timing. In addition, Option 1b) does not cause any burden regarding specification and testing.
Therefore, considering expected specification/testing impacts and performance gains, Option 1b) is preferred and then is selected for DL HARQ process of a TDD SCell in case of the FDD PCell.
3 Conclusions 
This contribution discussed DL HARQ process for TDD SCell with FDD PCell in TDD-FDD CA and proposes the following:
Proposal: For DL HARQ process of a TDD SCell in case of the FDD PCell, Option 1b) is selected.
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