	
3GPP TSG RAN WG1 #100bis			                                          R1-2002211
e-Meeting, April 20th – 30th, 2020

[bookmark: Source]Agenda item:	7.2.5.5
Source: 	CMCC
[bookmark: _GoBack]Title: 	Remaining issues on inter UE Tx prioritization/multiplexing
[bookmark: DocumentFor]Document for:	Discussion and Decision
1 Introduction
[bookmark: _Hlk521077063][bookmark: _Hlk16257746]In RAN1 #97 meeting, it was agreed to support group common DCI for UL cancelation indication in case of URLLC UL transmission is interfered by eMBB UL transmission. However, the UE behavior has not been specified when simultaneous UL prioritization/multiplexing for intra-UE and inter-UE cancellation. Therefore, in this contribution, we further discuss the above issue and give our preference.
2 [bookmark: _Hlk36568679]UE behaviour in case of simultaneous UL prioritization/multiplexing for intra-UE and inter-UE cancellation
UE behaviour in case of simultaneous UL prioritization/multiplexing for intra-UE and inter-UE cancellation is discussed in last RAN1 meeting and generally three options were proposed without reaching consensus:
· Option 1: Handling of intra-UE prioritization/multiplexing for overlapping UL transmissions is performed firstly and handling of inter-UE cancellation for UL transmission overlapping with resources by UL CI is performed secondly [15]
· Option 2: Handling of inter-UE cancellation for UL transmission overlapping with resources by UL CI is performed firstly and handling of intra-UE prioritization/multiplexing for overlapping UL transmissions is performed secondly [18]
· Option 3: UE performs intra-UE prioritization/multiplexing or inter-UE cancellation for the overlapped UL channels according to the time order which is determined by the receiving time order of PDCCH carrying DCI scheduling high priority transmission or DCI for UL CI.
From a performance perspective, option 2 is preferred to avoid unnecessary drop. Taking the scenario in Fig.1 as an example: UE is scheduled to transmit overlapped PUCCH and PUSCH transmission in slot n and both PUCCH and PUSCH transmission are low priority. Meanwhile, UE receives the UL cancelation indication from network to indicate that UL transmissions in the last eight symbols would be cancelled. This is common case since that for eMBB UE, the scheduled PUSCH transmission usually occupies most uplink symbols in a slot and hence overlapped PUCCH and PUSCH scheduling is expected to happen frequently resulting in UCI piggybacked on PUSCH. In addition, since PUCCH and RACH related UL transmissions cannot be cancelled by UL cancelation indication, then eMBB PUSCH becomes the best target for URLLC UL traffic to pre-empt. In this scenario, if UE first multiplex its low priority PUCCH with low priority PUSCH and then cancels the last eight symbols of the PUSCH with UCI piggyback, the UCI would be cancelled. While if UE handles the inter-UE cancelation first, the PUCCH would be transmitted as scheduled and furthermore if the scheduled PUCCH conveys HARQ-ACK codebook, a lot of PDSCH retransmissions would be avoided.


Figure 1: intra-UE UL collision and inter-UE UL cancelation happen simultaneously

However, from the perspective of UE processing, it would be simple to go with option 1 since that option 2 does not always work. The UE processing time requirement for UL cancelation indication is based on N2 defined in Rel-15 UE cap#2 while intra-UE prioritization/multiplexing may require much more processing time depending on UE processing time capability for the carrier. If the ULCI is received after the intra-UE prioritization/multiplexing deadline, there will not be enough time for UE to perform inter-UE cancellation first and then perform intra-UE prioritization/multiplexing.
Taking the above analysis into account, option 3 is more flexible and preferred in our view. It is worth noted that not only intra-UE prioritization but also intra-UE multiplexing need to be considered, so option 3 should be updated as:
[bookmark: _Hlk36568639]Option 3’: UE performs intra-UE prioritization/multiplexing or inter-UE cancellation for the overlapped UL channels according to the time order which is determined by the receiving time order of PDCCH carrying DCI scheduling high priority transmission last PDCCH scheduling overlapped UL transmission or DCI for UL CI.
Proposal 1: Option 3 is preferred with the following modification:
UE performs intra-UE prioritization/multiplexing or inter-UE cancellation for the overlapped UL channels according to the time order which is determined by the receiving time order of PDCCH carrying DCI scheduling high priority transmission last PDCCH scheduling overlapped UL transmission or DCI for UL CI.
3 Conclusion
In this contribution, we discuss the UE behaviour in case of simultaneous UL prioritization/multiplexing for intra-UE and inter-UE cancellation and the following proposal is made:
Proposal 1: Option 3 is preferred with the following modification:
UE performs intra-UE prioritization/multiplexing or inter-UE cancellation for the overlapped UL channels according to the time order which is determined by the receiving time order of PDCCH carrying DCI scheduling high priority transmission last PDCCH scheduling overlapped UL transmission or DCI for UL CI.
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