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1. Introduction
In the RAN1#98 meeting, following progress were achieved for inter-UE transmission prioritization and multiplexing [1]:
	Agreements:
· Reuse the existing methods for search space configuration to support UL CI monitoring
· FFS possible restrictions
· Note: this means both symbol level and slot level monitoring periodicities are possible from specification perspective
Agreements:
· The UE DCI size budget is not increased by UL CI monitoring
· Further discuss methods to reduce the UE monitoring for UL CI, e.g. 
· The number of aggregation levels and/or candidates for the UL CI monitoring should be limited
· Conditions for eMBB UE UL CI monitoring:
· For UL transmission with associated PDCCH, 
· Option 1: UE starts UL CI monitoring after the PDCCH is decoded
· Option 2: UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
· For UL transmission without associated PDCCH, UE monitors UL CI at least at the latest monitoring occasion that ends no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time. 
· Other conditions?
· Others?
· FFS the enhancement of UE capability (number of non-overlapping CCE and/or blind decodes) for UL CI monitoring
Agreements:
· Upon detecting an UL cancelation indication, for the transmission of UL signal/channels, “stop with resuming” is not supported
· Except:
· SRS can still be transmitted on the non-cancelled symbols (conditioned on if SRS can be pre-empted)
· FFS for the PUSCH repetition (Rel-15 & Rel-16) case
· FFS for the PUCCH repetition case (conditioned on if PUCCH can be pre-empted)
· FFS whether another PUSCH can be scheduled in non-pre-empted resource
· FFS impact (e.g. phase continuity issue) to a different carrier due to UL cancelation
Agreements:
· The following UL channel/signals can be cancelled by UL cancelation indication
· PUSCH (including DG-, CG- and SP-)
· FFS for SRS
· FFS for PUCCH 
· Option 1: PUCCH (all types) can be cancelled
· Option 2: Some PUCCH can be cancelled, e.g. PUCCH carrying CSI
· Option 3: PUCCH cannot be cancelled
· FFS for PRACH (preamble and/or MSG 3 PUSCH) 
Agreements:
· The UE processing time requirement for UL cancelation indication based on N2 defined in Rel-15 UE cap#2 is supported
· FFS whether the processing time requirement for UL cancelation indication larger than N2 as defined in Rel-15 UE cap#2 can also be supported as an UE capability
· FFS whether the processing time requirement for UL cancelation indication shorter than N2 as defined in Rel-15 UE cap#2 as can also be supported an UE capability 
Agreements:
· For a DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI using a separate field than SRI is supported. 
· FFS number of bits for the indication



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

2. UE monitoring for UL CI
In the last meeting it was agreed to further discuss the methods to reduce the UE monitoring for UL CI. It is simple and effective to support limited number of aggregation levels and/or candidates for the UL CI monitoring.  In addition, it is 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, e.g. Type 3 CSS can be used for GC-PDCCH carrying the UL cancellation indication. Therefore, following is proposed:
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.
· Aggregation level of 8 and 16 are supported.
About the conditions for eMBB UE UL CI monitoring, there are two options for the UL transmission with associated PDCCH. Since option 2 is unified between UL transmission with and without associated PDCCH, it is preferred. But we would like to clarify the understanding on ‘UE monitors UL CI at least at the latest monitoring occasion that ends no later than X symbols before the start of the UL transmission’ for UL transmission with and without associated PDCCH. As shown in Fig.1 below, there are dynamic PUSCH#1 without repetition targeting for the traffic with tight latency but relaxed reliability requirement and dynamic or configured grant (CG) PUSCH#2 with 4 repetitions targeting for traffic with high reliability but relaxed latency requirement. Partial resource collision happens between the PUSCH#1 and the 2ed repetition of the PUSCH#2. Assuming priority of the PUSCH#1 is higher than that of the PUSCH#2, there are two different understanding about the ‘start’ of UL transmission.
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Fig. 1 collision between inter-UE PUSCH transmission

· Understanding 1: the start of UL transmission is the start of UL transmission including repetitions as a bundle that will be cancelled/stopped, as shown in Fig.2 below.

[image: ]
Fig. 2 illustration of understanding 1 for UL CI monitoring 

· Understanding 2: the start of UL transmission is the start of each UL repetition with lower priority that will be cancelled/stopped, as shown in Fig.3 below.
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Fig. 3 illustration of understanding 2 for UL CI monitoring 

As shown in above figures, understanding 1 may be beneficial for UE power saving. However, all the repetitions will be cancelled although only one repetition is colliding with the higher priority data from another UE. Besides, the occasions for UL CI transmission is less. Understanding 2 gives more transmission opportunities for UL CI and it is beneficial to avoid unnecessary repetition dropping. However, it may be complex from UE implementation perspective.  
Proposal 2:
· About the condition for eMBB UE UL CI monitoring, for UL transmission with associated PDCCH, option 2 is preferred.
Proposal 3: 
· It is beneficial to adopt understanding 2 that UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
· if the UL transmission including repetitions, the start of the UL transmission is the start of the UL transmission per repetition. 
Another issue is whether PUCCH can 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.
Proposal 4: 
· PUCCH cannot be cancelled by the UL cancelation indication.

For stop the PUSCH transmission without resuming and for the case PUSCH including repetitions, it is beneficial to only drop the repetition that have resource collision with other UE’s transmission with higher priority for both Rel.15 and Rel.16 repetition schemes. In addition, about the phase discontinuity for other carriers due to UL cancellation on one carrier, 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. It is still be possible for gNB to correctly decode the PUSCH of other CCs, if the dropped PUSCH originally uses the low transmission power. 
Proposal 5:
· UL cancellation only cancels the collided repetition(s) without impacting the other repetitions without resource collision.
· UL cancellation only cancels the UL transmission on the target serving cell without impacting UL transmissions on other carriers. 
3. Signaling design for UL CI 
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 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 6:
· 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. 

4. Inter-UE multiplexing between dynamic grant and configured grant 
In RAN1 #97 meeting, option 3 was proposed to use the power control to support the inter-UE multiplexing between DG and CG [2]. However, this option is concerned by many companies. 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. 
5. Conclusion
In this contribution, we discussed inter-UE multiplexing and prioritization for uplink transmissions. 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.
· Aggregation level of 8 and 16 are supported.
Proposal 2:
· About the condition for eMBB UE UL CI monitoring, for UL transmission with associated PDCCH, option 2 is preferred.
Proposal 3: 
· It is beneficial to adopt understanding 2 that UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
· if the UL transmission including repetitions, the start of the UL transmission is the start of the UL transmission per repetition. 
Proposal 4: 
· PUCCH cannot be cancelled by the UL cancelation indication.
Proposal 5:
· UL cancellation only cancels the collided repetition(s) without impacting the other repetitions without resource collision.
· UL cancellation only cancels the UL transmission on the target serving cell without impacting UL transmissions on other carriers. 
Proposal 6:
· 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 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. 
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