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Rel-17 NR_IIOT_URLLC_enh work item includes the following 5 sub-agenda items in RAN1.
· UE feedback enhancement for HARQ-ACK
· UE feedback enhancement for CSI
· Enhancements for unlicensed band URLLC/IIoT
· Intra-UE multiplexing/prioritization
· Others

[bookmark: _Ref525738522][bookmark: _Ref471731770][bookmark: _Ref462669569]In our view, except for the “Intra-UE multiplexing/prioritization”, all the other sub-agenda items are completed, with only some minor maintenance work left. On “Intra-UE multiplexing/prioritization”, the work is not complete yet, which could potentially delay the completion of the whole Rel-17 WI of NR_IIOT_URLLC_enh. In Section 2, the views on the progress on “Intra-UE multiplexing/prioritization” are shared.  Furthermore, a proposal is given to accelerate the completion of “Intra-UE multiplexing/prioritization”. 
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The reason for the lack of completion of “Intra-UE multiplexing/prioritization” is due to a complex feature “Capability #3: dynamically enable/disable Rel-17 multiplexing” is introduced in RAN1 107e [1] (as shown in the agreement below), which was the last RAN1 meeting for Rel-17 WI.
In the following agreement, two capabilities, namely, capability #1 and #3, are introduced. Capability #1 is the baseline for Rel-17 intra-UE multiplexing/prioritization, which does not support dynamically enabling/disabling of Rel-17 multiplexing. Capability #3 is optimization on top of baseline, which supports dynamically enabling/disabling of Rel-17 multiplexing to offer more flexibility to gNB scheduling.    
For capability #1, the framework to support it is already settled with agreements in RAN1 #106bis-e [2] and RAN1 #107e [1]. There are still some low-level details missing to complete the capability #1 design, which can be done in Rel-17 maintenance phase.  
For capability #3, from the following agreement, one can easily observe that it is quite complicated. Furthermore, it is incomplete with at least 7 FFS in Capability #3 framework, which are all big open issues.  Substantial RAN1 work / TUs are expected to be needed to resolve those open issues, which could delay the completion of Rel-17 maintenance.   
Based on the above analysis of Capability #1 and #3, we have the following observations and proposal. 
Observation 1: For intra-UE multiplexing/prioritization, Capability #1 is the baseline, while Capability #3 is optimization on top of Capability 1 baseline.   
Observation 2: Capability #3 design is complicated and incomplete, with at least 7 major open issues for FFS. Substantial RAN1 work and online TUs are needed to complete Capability #3 specification, which could delay the completion of Rel-17.  
Proposal 1: In Rel-17 NR_IIOT_URLLC_enh maintenance for intra-UE multiplexing/prioritization, prioritize Capability #1 and deprioritize Capability #3.  

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
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In summary, we have the following observations and proposal for intra-UE multiplexing/prioritization for Rel-17 IOT and URLLC. 
Observation 1: For intra-UE multiplexing/prioritization, Capability #1 is the baseline, while Capability #3 is optimization on top of Capability 1 baseline.   
Observation 2: Capability #3 design is complicated and incomplete, with at least 7 major open issues for FFS. Substantial RAN1 work and online TUs are needed to complete Capability #3 specification, which could delay the completion of Rel-17.  
Based on the above observations, we have the following proposal for Rel-17 NR_IIOT_URLLC_enh
Proposal 1: In Rel-17 NR_IIOT_URLLC_enh maintenance for intra-UE multiplexing/prioritization, prioritize Capability #1 and deprioritize Capability #3.  
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