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Introduction
The work item of “Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC)” was approved in the previous RAN #83 meeting [1] and revised in [2]. There are the following objectives for inter UE Tx prioritization/multiplexing:
· Enhanced multiplexing considering different latency and reliability requirements (RAN1): 
· •	UL inter UE Tx prioritization/multiplexing
The following conclusions were reached in the previous meeting:
	Agreements:
· Regarding UL CI monitoring, support the following:
· A new RNTI (e.g. CI-RNTI) is used for UL CI
· FFS: Monitoring periodicity larger than [5] slot is not supported for UL CI
· The aggregation level(s) and the number of PDCCH candidates configured by RRC 
· FFS possible restrictions, e.g., the ones associated with SFI
· The DCI payload size for UL CI  is configured by RRC
· FFS possible values
Agreements:
· SRS can be cancelled by UL CI
· PUCCH cannot be cancelled by UL CI
· RACH related UL transmissions cannot be cancelled by UL CI, including MSG 1/3 in case of 4-step RACH, MSG A in case of 2-step RACH.
Agreements:
· Cross-carrier UL cancelation indication is supported using the same way as Rel-15 SFI/DL PI
· The indication field position in DCI for each cross-carrier indicated serving cell is configured by RRC
Agreements:
· Different UE processing time capability for UL CI (i.e. shorter or longer than T_proc2 for cap#2 UE) is not considered in Rel-16
· d2,1=0 also when DMRS and UL-SCH (for the PUSCH to be cancelled) are multiplexed in the 1st symbol
Agreements:
· In case of PUSCH repetitions, UL CI is applied to each repetition individually (actual repetition in case of Rel-16 PUSCH repetition) that overlaps with the resource (in time and frequency) indicated by UL CI.
Agreements:
· The reference time region where a detected UL CI is applicable is determined by the following:
· The reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where X is at least equal to the minimum processing time for UL cancelation
· FFS X can be configured to be larger than the minimum processing time for UL cancelation
· The duration of the reference time region is configured by RRC
· FFS Possible values (e.g. 2OS, 4OS, 7OS, 14OS, 28OS?)
· FFS DL symbols are excluded from the reference time region
Agreements:
· The reference frequency region where a detected UL CI is applicable is configured by RRC
Agreements:
Support the following for UL CI
· Each UL cancelation indicator per serving cell has a RRC configurable field size of  X bits 
· One value of X is 14
· FFS other values (e.g. X can be N (N>0) times of 7)
· The time domain granularity for the reference time region is configured by RRC
· FFS the possible values  (e.g. the time region can be divided into [1],[2],[4],[7],[14],…portions)
· FFS valid configurations according to the duration of the time reference region
· The frequency domain granularity is determined based on the configured time domain granularity and the configured bit field size of each indicator
· The time and frequency resource for cancellation is jointly indicated by a 2D-bitmap (i.e. similar as DL PI) over the time and frequency partitions within the reference region
· FFS dynamic 2D-bitmap
Agreements:
· For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set 
· Introduce one new RRC parameter that contains one additional P0-PUSCH-Set per SRI
· The one bit indication is present in the UL grant when the above new RRC parameter is configured 
· If present, the one bit in the DCI is used to switch between the P0 value from the existing P0-PUSCH-AlphaSet and the P0 value from the newly configured P0-PUSCH-Set


In this contribution, we will discuss some issues about enhanced inter UE Tx prioritization/multiplexing for URLLC.
Discussion
Monitoring of UE specific cancelation indication
It was FFS whether or not to support UE-specific DCI for cancelation indication in addition to group common DCI.
To our understanding, other than lower overhead when the number of UE to be cancelled is small and better performance due to accurate beamforming, UE-specific indication could be more flexible from the monitoring perspective. Monitoring group common DCI has to be frequent to avoid postpone URLLC transmission without priori information. If UE-specific cancelation indication is supported, the corresponding monitoring occasion could be based on the UL grant monitoring occasion or based on the configured PUSCH occasion when CG PUSCH cancelation is allowed. With this complementary, monitoring of group common cancelation indication could be relatively infrequent and make the UE power assumption efficient.
Observation 1: UE specific cancelation indication benefits the PDCCH monitoring complexity of group common cancelation indication.
Proposal 1: Introduce UE specific cancelation indication as the complementary of group common DCI.
PUCCH recovery for HARQ-ACK
If the PUSCH and PUCCH transmissions fulfill the conditions in Subclause 9.2.5 for UCI multiplexing in [3], the UE would drop PUCCH and multiplex UCI on the PUSCH. According to the previous agreement, PUSCH can be cancelled by UL cancelation indication no matter it carries UCI or not. If the PUSCH is unfortunately cancelled before UCI is transmitted, all the UCI would be absent at the gNB side. To our opinion, the dropped PUCCH could be recovered at least to carry HARQ-ACK to avoid this impact. Since the UCI in PUSCH is independently coded, the time needed to only recover the HARQ-ACK transmission could be marginal and the specification efforts could be marginal. This is illustrated in the Figure 1 below.




[bookmark: _Ref16860461]Figure 1 PUCCH recovery for HARQ-ACK when PUSCH is cancelled
Proposal 2: Recover PUCCH at least for HARQ-ACK when the overlapped PUSCH is canceled before HARQ-ACK on it is finished.
Conclusion
In this contribution, we discussed details about enhanced inter UE Tx prioritization/multiplexing for URLLC. The following proposals are reached:
Proposal 1: Introduce UE specific cancelation indication as the complementary of group common DCI.
Proposal 2: Recover PUCCH at least for HARQ-ACK when the overlapped PUSCH is canceled before HARQ-ACK on it is finished.
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