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Introduction
In RAN2#97bis meeting, HARQ process handling during UE processing time reconfiguration was discussed, but there is no conclusion. In this contribution, we will further discuss the following two issues:
· Issue 1: Once UE processing time fallbacks from n+3 to n+4, whether sync or async HARQ should be used?
· Issue 2: Once UE processing time switches between n+3 and n+4, whether loss-less should be considered?
Discussion
Issue 1: Once UE processing time fallbacks from n+3 to n+4, whether sync or async HARQ should be used?
According to RAN1 agreement, a mechanism of dynamic fallback to legacy processing timing (n+4) is supported. Once UE processing time fallbacks from n+3 to n+4, whether sync or async HARQ should be used needs discussion.
According to RAN1 spec, considering n+4 using CSS and there is no HARQ process ID and RV version in CSS. It means only sync HARQ can be supported for n+4 processing time.
Proposal 1: Confirm that only sync HARQ can be supported when UE processing time fallbacks from n+3 to n+4.
Issue 2: Once UE processing time switches between n+3 and n+4, whether loss-less should be considered?
Once UE processing time switches between n+3 and n+4, whether loss-less is possible mainly depends on whether the soft buffer size of each HARQ process can be kept or not. 
According to the legacy LTE, the soft buffer size calculation is as below:
	Denote the soft buffer size for the transport block by NIR bits and the soft buffer size for the r-th code block by Ncb bits. The size Ncb is obtained as follows, where C is the number of code blocks computed in section 5.1.2:

-  	for DL-SCH and PCH transport channels

-  			for UL-SCH, MCH, SL-SCH and SL-DCH transport channels
For UE category 0, for DL-SCH associated with SI-RNTI and RA-RNTI and PCH transport channel, Ncb is always equal to Kw.

where NIR is equal to:


where:
……….
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]MDL_HARQ is the maximum number of DL HARQ processes as defined in section 7 of [3].
Mlimit is a constant equal to 8.


And on RAN1#88 meeting, it was agreed that:
	1） For PDSCH the HARQ processes of n+3 1ms TTI and n+4 1ms TTI are shared
2） [bookmark: OLE_LINK3][bookmark: OLE_LINK4]FFS: Possible PUSCH HARQ processes sharing between n+3 1ms TTI and n+4 1ms TTI




Based on RAN1 agreement, it can be concluded that MDL_HARQ is same for n+3 1ms TTI and n+4 1ms TTI.  If assuming   can be kept unchanged during UE processing time reconfiguration, the soft buffer size for each HARQ process can be kept. Hence loss-less HARQ process handling is possible for UE processing time reconfiguration. The only thing needs to support loss-less HARQ process handling is how to link the async HARQ transmission using n+3 processing time and the sync HARQ transmission using n+4 processing time of the same HARQ process. It is obvious that new mechanism should be introduced. But considering UE processing time switching between n+3 and n+4 will be not frequent, it can be regarded as rare case. The UE processing time reconfiguration can be performed when there is no pending retransmission. Considering the balance of the gain and the specification effort, the optimization for loss-less HARQ handling during UE processing time reconfiguration can be ignored.
Proposal 2: To balance the gain and the specification effort, the optimization for loss-less HARQ handling during UE processing time reconfiguration can be not considered.
Conclusion
Based on the analysis in section 2, it is proposed:
Proposal 1: Confirm that only sync HARQ can be supported when UE processing time fallbacks from n+3 to n+4.
Proposal 2: To balance the gain and the specification effort, the optimization for loss-less HARQ handling during UE processing time reconfiguration can be not considered.
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