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1. Introduction
In the RAN1#97 meeting, following progress were achieved for inter-UE transmission prioritization and multiplexing [1]:
	Agreements:
· Support at least group common DCI for cancelation indication
· FFS whether or not to additionally support UE-specific DCI for cancelation indication
Conclusion:
To down-select from the following options for enhanced power control
· Option 1: Indication of open-loop parameter sets by DCI
· For DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI without using SRI is applied to the scheduled transmission
· FFS At least for single active CG-PUSCH, an open-loop parameter set is indicated to the UE by a UE-specific field in group common DCI
· FFS for the case of multiple active CG-PUSCH
· FFS For a UE, the open-loop parameter sets for DG-PUSCH and CG-PUSCH may be same or different
· Option 2: Indication of TPC with increased range by DCI
· For DG-PUSCH, a TPC with increased range is indicated to the UE by the TPC field in scheduling DCI
· FFS At least for single active CG-PUSCH (and potentially also for DG-PUSCH), a TPC with increased range is indicated to the UE by a UE-specific TPC field in group common DCI
·  FFS for the case of multiple active CG-PUSCH
· At least for DG-PUSCH, for a UE, the number of TPC entries (4 or 8) and power adjustment value for each entry is higher layer configured 
· FFS For a UE, the TPC configuration for DG-PUSCH and CG-PUSCH may be same or different 
· Option 3: 
· For DG-PUSCH, use either the solution from option 1 or option 2 for DG-PUSCH as above
· To down-select from option 1 and 2
· FFS At least for single active CG-PUSCH, UE derives the transmissions power based on the time/frequency resource indicated by a group common DCI
· If a CG-PUSCH transmission overlaps with the indicated time/frequency resource, UE use one open-loop parameter set with higher power for the transmission
· If a CG-PUSCH transmission does NOT overlap with the indicated time/frequency resource, UE use another open-loop parameter set with lower power for the transmission
· FFS for the case of multiple active CG-PUSCH
· Note: some companies have concern that this was not captured in the TR as one potential solutions

Agreements:
· Further discuss which UL transmissions that can potentially be cancelled by the UL cancelation indication, including
· Dynamic scheduled UL transmissions, including PUSCH, PUCCH, SRS
· Semi-persistent UL transmissions, including PUSCH, PUCCH, SRS
· Periodic UL transmissions, including configured grant PUSCH, PUCCH, SRS
· PRACH



In this contribution, we discussed remaining issues on inter-UE transmission prioritization/multiplexing for NR URLLC based on above agreements. 

2. UL cancellation indication 
In the last meeting it was agreed to support the group common PDCCH for UL cancellation indication. In the following we provide our views on following aspects:
· Reliability for UL cancelation indication
· Monitoring periodicity for UL cancelation signaling 
· UE monitoring behaviors for the UL cancelation indication
· Beside PUSCH, whether there are other UL channels/signals can potentially be cancelled
· Indication of time-domain and frequency-domain resource for UL cancelation
Although the cancellation indication is for eMBB UEs, the reliability for eMBB UEs to correctly decode the indication needs to be high enough to protect the URLLC transmission. To ensure the reliability and reduce UE monitoring complexity for such group common PDCCH carrying the UL cancellation indication, similar design as DCI format 2_0 can be used, such as the blind decoding of group common (GC) PDCCH carrying UL cancellation indication, the GC-PDCCH blind decoding is configured with up to two decoding candidates with a configured aggregation level in a CSS in a configured CORESET. 
It seems not necessary to have a dedicated configuration for CORESET and/or common search space (CSS) Type for GC-PDCCH delivering the UL cancellation indication. Shared CORESET, and Type 3 CSS can be used for GC-PDCCH carrying the UL cancellation indication. 
Proposal 1: 
· For the blind decoding of GC-PDCCH carrying UL cancellation indication, the GC-PDCCH blind decoding is configured with up to two decoding candidates with a configured aggregation level in a CSS in a configured CORESET.
· It is not necessary to define a dedicated CORESET for GC-PDCCH carrying UL cancellation indication.

For the monitoring periodicity for the UL cancellation indication, mini-slot level monitoring periodicity is required for eMBB UEs, it depends on the UE capability and also related to the UE feature 3-5b. Regarding eMBB UE monitoring the GC-PDCCH, UE shall monitor the GC-PDCCH based on the its search space configuration. It is not necessary to define that UE only monitors the UL cancellation indication when UE receives a UL grant, considering that UE may mis-detect the UL grant that is used to override the eMBB configured grant resource. 
UE processing time for UL cancellation indication needs to be defined taking into account of the timing advance (TA) effect, the TA for the prioritized URLLC PUSCH and possibly more than one punctured eMBB PUSCH are different.  It gives gNB guidance to correctly make the scheduling/cancellation decisions. When UE detects the UL cancellation indication and if it is within the processing timeline limitation, UE shall stop the PUSCH transmission; if the detected UL cancellation indication is out of the UE processing timeline limitation, whether this is an error case may depend on the frequency domain resource granularity indicated by UL cancellation. For stop the PUSCH transmission without resuming, UE should drop the remaining symbols on the target serving cell. Although the PUSCH dropping on one carrier may have impacts on the UL transmission on the other intra-band carriers due to the phase discontinuity, it is not necessary to mandate UE to drop the transmission of other intra-band carriers. Since how severe the impact it is depends on the dropped UL transmission power and it may still be possible for gNB to correctly decode the PUSCH of other CCs, if the dropped PUSCH originally uses the low power to transmit. 
Proposal 2:
· UE monitors the GC-PDCCH carrying UL cancellation indication periodically base on its search space configuration. When UE detects the UL cancelation indication, UE stops the UL transmission on the target serving cell. 
· UE processing time for GC-PDCCH carrying UL cancellation indication needs to be defined taking into account of timing advance effect.
Another issue is to further discuss which UL transmissions that can potentially be cancelled by the UL cancelation indication. If cancellation can be used to cancel the PUCCH transmission, it may have impacts on the current UCI multiplexing on PUSCH procedure. In addition, the PUCCH resource is preconfigured for other UEs and some PUCCH formats can support more than one UE by applying different OCC in time/frequency domain, gNB should avoid using such resource for transmitting PUSCH. Therefore, it is preferred that the UL cancellation indication cannot cancel dynamic scheduled, semi-persistent and periodic PUCCH transmission.
For SRS, given one slot, 6 symbols can be reserved for SRS, it is beneficial that the UL cancelation indication can cancel the SRS transmission.   
Proposal 3: 
· Support following UL transmissions that can be cancelled by the UL cancelation indication:
· Dynamic scheduled UL transmissions, including PUSCH, SRS
· Semi-persistent UL transmissions, including PUSCH, SRS
· Periodic UL transmissions, including configured grant PUSCH, SRS
Regarding the detailed design for UL cancellation signaling indicating the pre-empted time-/frequency-domain resource, it is beneficial to indicate both the starting symbol and ending symbol/duration of the cancelled resources since on the one hand, not all scheduled eMBB UEs in the same slot need to cancel the UL transmission; on the other hand, when URLLC PUSCH uses mini-slot based repetitions, a.k.a option 4, eMBB UEs need to know which slots the resource is preempted. Similarly, for frequency domain, the UL cancellation signaling should indicate the starting PRB and the ending PRB for the cancelled resource. Based on above, for UL cancellation indication, it is simple to just use the same time-domain resource assignment field, frequency-domain resource assignment field including the frequency hopping offset(s) and possibly dynamic indication of repetition factor field as in UL grant for scheduling the URLLC PUSCH to indicate the cancelled resources. 
Proposal 4:
· For the UL cancellation indication signaling, the time and frequency domain resources that to be cancelled can be based on the Frequency domain resource assignment, Time domain resource assignment and Frequency hopping flag, dynamic indication of repetition factor fields contained in the UL grant for scheduling the PUSCH. 
In addition, it was agreed that upon detecting an UL cancelation indication, at least stop without resuming is supported [96bis], clarification is needed that when the cancelled eMBB PUSCH transmission uses slot aggregation, only the transmission in the impacted slot(s) is/are dropped or the eMBB PUSCH transmission on aggregated slot(s) is/are dropped or whether to drop the PUSCH on remaining unaffected slot(s) depends on the RVs used for transmission.
Proposal 5:
· Clarification is needed on the interaction between the UL cancellation indication and the eMBB PUSCH employing the slot aggregation. 
3. UL power control enhancements
Based on the progress of the last meeting, down-select three options for the UL power enhancements are needed. We briefly provide our views for the three options.
Option 1 and option 2 can achieve the same target. However, compared to option 1, option 2 requires more standardization efforts such as whether to support the power accumulation for inter-UE multiplexing case; how to maintain the TPC loop for a given UE with and without inter-UE multiplexing cases, SRS power control if the same power control adjustment state between SRS and PUSCH is configured by higher layer. Therefore, option 1 is preferred.
Proposal 6:
· Option 1 that indication of open-loop parameter sets by DCI is preferred for UL power control enhancement.

For option 3, given that multiple configured grant configurations and UL cancellation scheme will be anyway specified, the inter UE multiplexing between the configured grant and dynamic grant/configured grant can be supported by combining the multiple configured grant configurations and UL cancellation scheme. Therefore, it is proposed to prioritize the specification work on UL cancellation indication and multiple configured grant configurations.   
Proposal 7:
· For inter-UE multiplexing with configured grant PUSCH(s), prioritization should be given to finalize the UL cancellation scheme and multiple configured grant configurations. 
4. Conclusion
In this contribution, we discussed URLLC uplink transmission prioritization and multiplexing for inter-UE. Proposals are summarized as following: 
Proposal 1: 
· For the blind decoding of GC-PDCCH carrying UL cancellation indication, the GC-PDCCH blind decoding is configured with up to two decoding candidates with a configured aggregation level in a CSS in a configured CORESET.
· It is not necessary to define a dedicated CORESET for GC-PDCCH carrying UL cancellation indication.
Proposal 2:
· UE monitors the GC-PDCCH carrying UL cancellation indication periodically base on its search space configuration. When UE detects the UL cancelation indication, UE stops the UL transmission on the target serving cell. 
· UE processing time for GC-PDCCH carrying UL cancellation indication needs to be defined taking into account of timing advance effect.
Proposal 3: 
· Support following UL transmissions that can be cancelled by the UL cancelation indication:
· Dynamic scheduled UL transmissions, including PUSCH, SRS
· Semi-persistent UL transmissions, including PUSCH, SRS
· Periodic UL transmissions, including configured grant PUSCH, SRS
Proposal 4:
· For the UL cancellation indication signaling, the time and frequency domain resources that to be cancelled can be based on the Frequency domain resource assignment, Time domain resource assignment and Frequency hopping flag, dynamic indication of repetition factor fields contained in the UL grant for scheduling the PUSCH. 
Proposal 5:
· Clarification is needed on the interaction between the UL cancellation indication and the eMBB PUSCH employing the slot aggregation. 
Proposal 6:
· Option 1 that indication of open-loop parameter sets by DCI is preferred for UL power control enhancement.
Proposal 7:
· For inter-UE multiplexing with configured grant PUSCH(s), prioritization should be given to finalize the UL cancellation scheme and multiple configured grant configurations. 

References
[1] 3GPP RAN1#97, chairman’s notes
- 1/4 -
