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Introduction
[bookmark: OLE_LINK33]In this contribution, we discuss the remaining issues on scheduling/HARQ enhancements.
· Re-transmission of CBG based PUSCH with cancellation, and
· UE processing order between dynamic SFI/DL grant and intra-UE prioritization/multiplexing
· UE processing order between semi-static TDD configuration and intra-UE prioritization/multiplexing
We give our analysis and opinions in the following two sections.
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After RAN1 #101b-e meeting, the issue for re-transmission of CBG based PUSCH with cancellation should be further discussed. The FL gives following proposed agreement for this issue:
	Proposed Agreement 2: If a UE is configured with a CBG based PUSCH and the initial transmission of a TB is cancelled, adopt one of the following options:
· Option 1: the UE is not expected to be scheduled for a re-transmission of the TB including the last CBG if all the cancelled each of the other CBGs (except for the last one) have either not been transmitted at least once before or are not scheduled for a re-transmission in the same UL grant as the last CBG.
· Option 1a: The UE is not expected to be scheduled for a re-transmission of a CBG #N in a given TB unless CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.
· Option 2: the TB CRC for the retransmission of the same TB is set to all zeros.
· Option 3: It is up to UE implementation to determine which values to use as the TB CRC (which may not be the actual TB CRC) for the retransmission of the same TB.
· Option 4: the minimum processing time for PUSCH scheduled for re-transmission is extended by D symbols.
· Option 5: The UE is not expected to be scheduled with partial TB for the retransmission.


First of all, this problem can be fully avoided by gNB scheduling. A gNB has no motivation to schedule the last CBG in advance with a very short preparation time. There is no need to confine the gNB scheduling order just like Option 1/1a in specification as gNB is assumed to be a smart gNB. It can avoid the unreasonable case. Secondly, even gNB does such unreasonable scheduling, the re-transmission of CBG based PUSCH may not be able to update the TB CRC in time. One way is that the minimum processing time for PUSCH scheduled for re-transmission should be extended by D symbols, just like Option 4. However, it is not a good idea to define the D symbols in the maintenance stage. Option 5 is another scheduling alternative while it’s very inefficient. Other ways could be up to UE implementation such as Option 2 and Option 3. But it may cause failure of TB CRC check. 
In general, this problem can be avoided by gNB flexible scheduling or leave to UE implementation. There is no need to standardize.
Proposal 1: The schedule order of CBG based re-transmission is determined by gNB and UE implementation. There is no need to standardize. 
UE processing order between dynamic SFI/DL grant and intra-UE prioritization/multiplexing
A similar issue on UE processing order between UL CI and intra-UE multiplexing/prioritization had been discussed in RAN1#100b-e, and the following agreement [2] was made: 
	Agreements:
· UE behavior of handling intra-UE prioritization/multiplexing for overlapping UL transmissions is not affected by UL CI. 


A similar conclusion can also be made for the issue on UE processing order between dynamic SFI/DL grant and intra-UE prioritization/multiplexing. But some issues should be first clarified.
Firstly, we should align our understanding on the meaning of the previous agreement. In our opinion, it means that the processing of the intra-UE prioritization/multiplexing (if started) will not be interrupted by UL CI. But it doesn't mean that a UE always processes intra-UE prioritization/multiplexing before cancellation according to UL CI. 
Then, the next issue is how to align the understanding between gNB and UE on whether the processing of the intra-UE prioritization/multiplexing has already started or not. Actually, we have never defined the timeline of DCI decoding nor the starting time of the processing of the intra-UE prioritization/multiplexing. And it seems impractical to define such timeline at this later stage of R16. 
Observation 1: It seems impractical to define any additional timeline at this later stage of R16. 
So, some simplified rules should be considered. For example, determine the UE processing order according to the DCI order between UL CI and scheduling DCI for UL transmission. 
[bookmark: OLE_LINK2]More specifically, if the ending symbol of PDCCH carrying the DL/UL grant scheduling the overlapping UL transmission is earlier than the ending symbol of PDCCH carrying the UL CI indicating the cancellation, UE performs intra-UE multiplexing/prioritization first. Otherwise, UE performs UL cancellation due to UL CI first. 
The same understanding can also be used for determining UE processing order between dynamic SFI/DL grant and intra-UE prioritization/multiplexing. That is, if the ending symbol of PDCCH carrying the DL/UL grant scheduling the overlapping UL transmission is earlier than the ending symbol of PDCCH carrying the dynamic SFI or DL grant indicating the cancellation, UE performs UL multiplexing first. Otherwise, UE performs UL cancellation due to dynamic SFI or DL grant first.
[bookmark: OLE_LINK3]Proposal 2: If the ending symbol of PDCCH carrying the DL/UL grant scheduling the overlapping UL transmission is earlier than the ending symbol of PDCCH carrying the dynamic SFI or DL grant or UL CI indicating the cancellation, UE performs intra-UE multiplexing/prioritization first. Otherwise, UE performs UL cancellation due to dynamic SFI or DL grant or UL CI first. 
UE processing order between semi-static TDD configuration and intra-UE prioritization/multiplexing
The issue on UE processing order between semi-static TDD configuration and intra-UE prioritization/multiplexing was discussed during RAN1#101 meeting. And the following agreement [3] was made accordingly: 
	Agreement:
· After the UE determines the overlapping PUCCH or PUSCH for multiplexing/prioritization, the UE cancels the PUCCH or PUSCH that has overlapping with semi-static configured DL symbols or SSB symbols, and then the multiplexing/prioritization is performed among the non-cancelled overlapping transmissions 


The issue here is how to capture the above agreement. Two versions of TP were raised during the e-mail discussion: 
· TP#1:
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<---------------------------Other parts are omitted ------------------------------->
If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. When a UE determines overlapping for PUCCH and/or PUSCH transmissions of the same priority indexes, the UE cancels the PUCCH or the PUSCH transmission if the UE determines a PUCCH or a PUSCH transmissions overlapping with DL symbols indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. Then the UE resolves the overlapping for PUCCH and/or PUSCH transmissions of a same priority index as defined in Clause 9.2.5. When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE cancels the PUCCH or the PUSCH transmission if the UE determines a PUCCH or a PUSCH transmissions overlapping with DL symbols indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, then the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of a same priority index. Then, if the UE determines to transmit
<---------------------------Other parts are omitted ------------------------------->


· TP#2:
	9	UE procedure for reporting control information
<---------------------------Other parts are omitted ------------------------------->
If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority.  When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes,  the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of a same priority index. Then, if the UE determines a PUCCH or a PUSCH transmissions overlapping with DL symbols indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationCommon, the UE cancels the PUCCH or the PUSCH transmission. Then, if the UE determines to transmit
<---------------------------Other parts are omitted ------------------------------->


There are three steps from the UE perspective, i.e.,
Step 1: UE follows Rel-15 behaviour for any intermediate procedure to determine the overlapping PUCCH or PUSCH for multiplexing/prioritization
Step 2: UE cancels the ones that collides with semi-static DL symbols,
Step 3: UE performs multiplexing/prioritization among the non-cancelled overlapping channels.
For step 1, it contains both two cases that UE determines overlapping channels with same and different priorities. So we think TP#1 would be more accurate. 
Proposal 3: Adopt the above TP#1 for section 9 in TS 38.213.
Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: The schedule order of CBG based re-transmission is determined by gNB and UE implementation. There is no need to standardize. 
Proposal 2: If the ending symbol of PDCCH carrying the DL/UL grant scheduling the overlapping UL transmission is earlier than the ending symbol of PDCCH carrying the dynamic SFI or DL grant or UL CI indicating the cancellation, UE performs intra-UE multiplexing/prioritization first. Otherwise, UE performs UL cancellation due to dynamic SFI or DL grant or UL CI first.
Proposal 3: Adopt the above TP#1 for section 9 in TS 38.213.
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