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1 Introduction

In RAN1#70bis meeting, a working assumption was made on the soft buffer handling [1], that is,

· Working assumption is that the rate matching procedure in TS 36.212 is kept unchanged except the following: 

· MDL_HARQ is the maximum number of DL HARQ processes defined in Table 7-1 in TS 36.213 for the DL-reference UL/DL configuration of the serving cell

· Could be revisited after the half duplex transmission direction discussion completes

So, in this contribution, we discuss the determination of MDL_HARQ for half duplex case, and conclude that MDL_HARQ of the DL-reference UL/DL configuration of the serving cell defined for full duplex operation can be well applied to half duplex case. 
2 Discussion
For half duplex operation, the WA on PDSCH HARQ timing is to have the same timing reference as full duplex operation. However, there are still 2 alternatives to determine the duplex direction of a conflicting subframe. 
· Alt 1: the transmission direction of all subframes follow Pcell SIB1 configuration

· Alt 2: the transmission direction is determined by eNB
We discuss the MDL_HARQ used in soft buffer handling for both the 2 alternatives below. 
If Alt 1 is used, i.e. the transmission direction following Pcell configuration, combining with DPSCH HARQ timing by DL-reference UL/DL configuration, the actual MDL_HARQ for a Scell could be calculated. Typically, this actual MDL_HARQ is different from actual MDL_HARQ for the case of full duplex and self scheduling, and also different from the case of cross-carrier scheduling. 
In Figure 1, we provide an example based on Pcell/Scell combination (#0, #4), which belongs to Case B for half duplex and self scheduling. The actual MDL_HARQ of Scell is 7. As a comparison, for full duplex and self scheduling, the actual MDL_HARQ is 9 (
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), since DL-reference UL/DL configuration is Scell configuration itself; for cross-carrier scheduling, the actual MDL_HARQ is 4, since the schedulable Scell DL subframe is exactly the same as Pcell and PDSCH HARQ timing is also same as Pcell. 
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Figure 1: Maximum number of DL HARQ process of Scell
According to the current WA, i.e. applying MDL_HARQ of the DL-reference UL/DL configuration of the serving cell, the different between nominal MDL_HARQ of the DL-reference UL/DL configuration and actual MDL_HARQ after taking minimum value
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 is only 1 (8-7=1). Note: a difference of 1 between nominal 
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  and actual 
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 also happens for self-scheduling full duplex and cross-carrier scheduling, we already had an extensive discussion on Pros/Cons and concluded on the WA in RAN1#70bis for simplicity. Meanwhile, similar to full duplex and self scheduling, in most Pcell/Scell combinations, there are actually no difference between nominal 
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. Therefore, we conclude applying nominal MDL_HARQ of the DL-reference UL/DL configuration works well even in the case of half duplex and self scheduling if Alt 1 on determining duplex direction is considered. 
On the other hand, if Alt 2 on determining duplex direction is used, i.e. the transmission direction is up to eNB scheduling, it is hard to know the actual MDL_HARQ, so it’s straightforward to use MDL_HARQ of the DL-reference UL/DL configuration for PDSCH HARQ timing. 
In conclusion, though the transmission direction of conflicting subframe for half duplex and self scheduling case is not decided yet, it should have no impact on the design for soft buffer handling. In all cases, the WA made in RAN1#70bis works well.
Proposal: Confirm the WA that MDL_HARQ is the maximum number of DL HARQ processes defined in Table 7-1 in TS 36.213 for the DL-reference UL/DL configuration of the serving cell
3 Conclusion 

In this contribution, we discuss the maximum number of DL HARQ process for half duplex UE. It’s found following MDL_HARQ of DL-reference configuration provides a good trade of between performance and complexity, it’s hence proposed, 

Proposal: Confirm the WA that MDL_HARQ is the maximum number of DL HARQ processes defined in Table 7-1 in TS 36.213 for the DL-reference UL/DL configuration of the serving cell
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