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[bookmark: _Ref521334010]Introduction
The WI of Rel-17 enhanced IIoT and URLLC is not completed from RAN1 perspective after RAN1#107-e. In this contribution, we provide our views on handling of remaining issues in the future RAN1 meetings.
Discussion
RAN1 objectives of Rel-17 enhanced IIoT and URLLC include the following:
· UE feedback enhancements for HARQ-ACK – minor open issues
· CSI feedback enhancements – completed
· Enhancements for unlicensed band URLLC/IIoT – completed
· Intra-UE multiplexing enhancements – more open issues
· Propagation delay compensation – minor open issues
CSI feedback enhancements and enhancements for unlicensed band URLLC/IIoT are considered completed. The remaining issues for UE feedback enhancements for HARQ-ACK and propagation delay compensation are manageable and are expected to be resolved in Q1’2022. The situation of intra-UE multiplexing enhancements is worse since there are more pending issues and there are potential impact on RRC parameters and UE feature.

	Agreement
If multiplexing of PUCCHs and/or PUSCHs with different priorities is enabled by RRC, support both of the following UE capabilities to resolve collision of PUCCHs and/or PUSCHs with different priorities in step 2:
· Capability #1: It is not expected that Rel-15 multiplexing timeline is not met for all overlapping channels [FFS the overlapping channels are resultant channels after step 1]. UE performs multiplexing or dropping of PUCCHs and/or PUSCHs with different priorities according to Rel-17 rules.
· Dynamic enabling/disabling multiplexing for different priorities is not supported for Capability #1
· (Working assumption) Capability #3: Rel-17 multiplexing for different priorities is dynamically enabled/disabled in step 2. 
· Dynamic indication of enabling/disabling multiplexing for different priorities can be enabled only if multiplexing of PUCCHs/PUSCHs with different priorities is enabled by RRC configuration.
· If dynamic multiplexing for different priorities is indicated as enabled for a PUCCH / PUSCH, the UE performs Rel-17 multiplexing operation using the Rel-15 timeline 
· The gNB is responsible to ensure that all the DCIs associated with all overlapping channels involved in multiplexing in step 2 meet the Rel-15 timeline for multiplexing.
· If dynamic multiplexing for different priorities is indicated as disabled for a PUCCH / PUSCH, the UE does not apply the Rel-17 intra-UE multiplexing
· If the UL channel associated with the DCI disabling multiplexing collides with another UL channel of a different priority, UE performs R16 PHY prioritization, using Rel-16 timeline. The gNB is responsible to ensure that the UE meets R16 PHY prioritization timeline. 
· If the UL channel associated with the DCI disabling multiplexing does not collide with another UL channel of a different priority, UE transmits the UL channel as is. 
· FFS: whether the UL channel associated with the DCI disabling multiplexing can collide with another UL channel of a same priority.
· UE does not expect to receive a dynamic indication resulting in demultiplexing of previously multiplexed PUCCHs/PUSCHs channels after the Rel-15 multiplexing deadline has passed
· FFS: UE does not expect to receive a dynamic indication resulting in demultiplexing of previously multiplexed PUCCHs/PUSCHs channels without any associated DCIs
· Note: demultiplexing of two previously multiplexed channels means decoupling two channels already multiplexed, dropping one channel, and multiplexing the other channel with another channel(s).
The above behaviors of Capability#3 at least apply to resolving collision of two UL channels resulting from Step 1 with different priorities. FFS: more than two UL channels.
· FFS whether dynamic indication in multiple DCIs associated with a group of overlapping channels have to be consistent
· FFS: Configuration of prioritization / multiplexing of channels without dynamic indication
· Note: Capability 3 procedure is a super-set of Capability 1 procedure
· FFS: Time unit to apply Rel-15 timeline (e.g. slot based, sub-slot based)
· FFS: The set of PUSCH and PUCCH that eligible for Rel-15 multiplexing consideration
Note: “collision” refers to overlapping PUCCHs, overlapping PUCCH and PUSCH (excluding PUSCH supporting simultaneous transmission with PUCCH), overlapping PUSCHs on a same cell.
Note: “Rel-15 multiplexing timeline” means Rel15 timeline calculation in Rel-16 spec, including all the formula and all the values for the variables
Note: “Rel-16 prioritization timeline” means Rel-16 cancellation timeline calculation in Rel-16 spec, including all the formula and all the values for the variables



The above agreement was made at the end of the RAN1#107-e and it will be the most challenging part to complete Rel-17 intra-UE multiplexing. The agreement is a compromise which takes both UE implementation complexity and low latency requirement of URLLC into account. While it is acknowledged that Capability #3 requires more specification efforts, it is important to support Capability #3 in Rel-17 in order to achieve same latency performance as in Rel-16 which is crucial for URLLC service with stringent latency requirement. Therefore, it is proposed that RAN1 continues intra-UE multiplexing work based on the above agreement. In addition, in order not to impact the ASN.1 freeze, the related RRC impact and UE feature should be finalized in Q1’2022.
Proposal: RAN1 continues intra-UE multiplexing work to support both Capability #1 and Capability #3 UEs in Rel-17 without impacting Rel-17 ASN.1 freeze.

Conclusion
In this contribution, we discussed how to handle the remaining issues of intra-UE multiplexing in the future RAN1 meetings with the following proposal.
Proposal: RAN1 continues intra-UE multiplexing work to support both Capability #1 and Capability #3 UEs in Rel-17 without impacting Rel-17 ASN.1 freeze.

