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1. Introduction
In the Rel-17 WI of NR IIoT/URLLC enhancements, for the objectives of physical layer feedback enhancements and intra-UE multiplexing and prioritization of traffic with different priority, several new features have been introduced or are still under consideration. 
In this contribution, the related RAN1 progress on above objectives for intra-UE multiplexing/prioritization are summarized. To finalize the WI on time, we provide our views on the features that should be prioritized. Accordingly, the WID scope is updated. 
2. Discussions 
[bookmark: _Hlk88586475]Progress for Intra-UE multiplexing and prioritization
[bookmark: _Hlk88658644]For intra-UE multiplexing and prioritization, there are three features to be supported with explicit agreements. In RAN1#107-e meeting, a good set of agreements were achieved [1]. Table 1 gives a brief progress summary for each feature.
[bookmark: _Ref88733925]Table 1 Progress overview for Rel-17 intra-UE multiplexing and prioritization
	Objectives
	Status

	UCI multiplexing with different priorities
	Overall acceptable progress with some pending issues. Particularly, 
· Details for Cap#1 and/or Cap#3 of dynamic enabling/disabling multiplexing. 
· Multiplexing rule for some specific cases, e.g. LP HARQ-ACK and HP SR, etc.

	PHY prioritization for DG and CG collision
	Overall reasonable progress with less pending issues.

	Simultaneous PUCCH/PUSCH transmissions only for different priorities
	Overall acceptable progress with less pending issues,
e.g., UE procedure for simultaneous PUCCH/PUSCH transmissions only for different priorities on different CCs.



· UCI multiplexing with different priorities
For intra-UE multiplexing and prioritization, on multiplexing behavior among PUCCH and PUCCH with different priorities, as shown in Table 2, some scenarios were agreed in the previous RAN1 meetings. However, for other scenarios, the discussion on whether they are supported is still open. Considering the timing, although no explicit agreements to preclude the pending scenarios, it is reasonable and should be the common understanding that those pending scenarios are not supported in Rel-17 IIOT/URLLC WI.
[bookmark: _Ref88744021]Table 2 UCI multiplexing scenarios
	
	HP SR
	HP HARQ-ACK
	HP HARQ-ACK+SR
	HP PUSCH (UL-SCH only) 
	HP PUSCH + HP HARQ-ACK and/or CSI

	LP HARQ-ACK
	agreed
	agreed
	agreed
	agreed
	agreed

	LP PUSCH (UL-SCH only) 
	pending
	agreed
	agreed
	N/A
	N/A

	LP PUSCH + LP HARQ-ACK and/or CSI
	pending
	agreed
	agreed
	N/A
	N/A

	LP SR
	pending
	pending
	pending
	pending
	pending

	CSI
	pending
	pending
	pending
	pending
	pending



For multiplexing behavior among UCIs and PUSCH with different priorities, Capability #1 is supported for semi-static enabling/disabling the multiplexing. One WA was made in RAN1#107-e meeting to support Capability #3 for dynamic enabling/disabling the multiplexing. Even there are some FFS left for Capability#3 details, it is a big step to have consensus on supporting Capability #1 and Capability #3. Considering it is essential feature for Rel-17 intra-UE multiplexing and prioritization, it should be prioritized and the FFS can be solved in RAN1 maintenance phase.
Proposal 1：For intra-UE multiplexing and prioritization of traffic with different priority, the pending scenarios as listed in Table 2 are not supported in Rel-17 IIOT/URLLC WI.

· [bookmark: _Hlk88750197][bookmark: _Hlk88656962]Joint operation of UCI multiplexing with different priorities and simultaneous PUCCH/ PUSCH transmission 
Simultaneous PUCCH/PUSCH transmission within a PUCCH cell group on different CCs was agreed in RAN1 to avoid dropping Low Priority (LP) PUSCH/PUCCH due to the overlapping with High Priority (HP) PUCCH/PUSCH. This feature is actually another candidate method to avoid the dropping of LP UL channel, which can simplify the multiplexing scheme and rule in case of PUCCH and PUSCH with different priorities.  For this feature, it was agreed to only support simultaneous PUCCH/PUSCH transmission with different priorities within a PUCCH cell group on different CCs in inter-band CA in RAN1, its overall progress is acceptable and for the less pending issue, it can be resolved in RAN1  maintenance phase.
One issue is still not clear that whether UCI multiplexing with different priorities and simultaneous PUCCH/ PUSCH transmission can be enabled simultaneously for a UE. It was discussed in RAN1 in previous meeting [2], but no any consensus was achieved. If only UCI multiplexing with different priorities is enabled, there are some agreements for UE’s procedure to handle the overlapping channels, which is generally similar as that of multiplexing of channels with the same priority in NR Rel-15/Rel-16. If only simultaneous PUCCH/ PUSCH transmission is be enabled, UE’s procedure to handle the overlapping channels is still pending. Then if both UCI multiplexing with different priorities and simultaneous PUCCH/ PUSCH transmission are enabled simultaneously, the interaction of UCI multiplexing with different priorities and simultaneous PUCCH/ PUSCH transmission would be much more complex to define the UE procedure on handling the overlapping case. 
Considering the large efforts and complexity to enable the joint operation of simultaneous PUCCH/PUSCH transmission and multiplexing of UCI of different priorities, these two features have similar function on protecting LP UCI and the left FFSs for other topics, it is proposed not to support the joint operation of simultaneous PUCCH/PUSCH transmission within a PUCCH cell group on different CC and multiplexing of UCI of different priorities on PUCCH & PUSCH.
Proposal 2: For a PUCCH cell group, Simultaneous configuration of “UCI multiplexing with different priorities” and “Simultaneous PUCCH and PUSCH transmission within a PUCCH cell group on different CCs” is NOT supported in Rel-17 IIOT/URLLC WI.
Proposal 3: Adopt the revised WID in Annex for Enhanced IIoT and URLLC.

3. Conclusion
In this contribution, we discussed RAN1 progress for intra-UE multiplexing/prioritization. Based on discussion, following proposals are made:
Proposal 1：For intra-UE multiplexing and prioritization of traffic with different priority, the pending scenarios as listed in Table 2 are not supported in Rel-17 IIOT/URLLC WI.
Proposal 2: For a PUCCH cell group, Simultaneous configuration of “UCI multiplexing with different priorities” and “Simultaneous PUCCH and PUSCH transmission within a PUCCH cell group on different CCs” is NOT supported in Rel-17 IIOT/URLLC WI.
Proposal 3: Adopt the revised WID in Annex for Enhanced IIoT and URLLC. 
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Annex: 
Revised WID for Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR
	The detailed objectives of the Work Item are:
1. Study, identify and specify if needed, required Physical Layer feedback enhancements for meeting URLLC requirements covering 
· UE feedback enhancements for HARQ-ACK [RAN1]
· CSI feedback enhancements to allow for more accurate MCS selection [RAN1]
Note: DMRS-based CSI feedback is not in scope of this WI
2. [bookmark: _Hlk26864288]Uplink enhancements for URLLC in unlicensed controlled environments [RAN1, RAN2]:
a.  Specify support for UE-initiated COT for FBE with minimum specification effort
b.  Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum

3. Intra-UE multiplexing and prioritization of traffic with different priority based on work done in Rel.16 [RAN1]:
a. Specify multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH. 
b. Specify PHY prioritization of overlapping dynamic grant PUSCH and configured grant PUSCH of different PHY priorities on a BWP of a serving cell including the related cancelation behavior for the PUSCH of lower PHY priority, taking the solution developed during Rel-16 as the baseline 
[bookmark: _GoBack]Note: For a PUCCH cell group, simultaneous configuration of “UCI multiplexing with different priorities” and “simultaneous PUCCH and PUSCH transmission within a PUCCH cell group on different CCs” is NOT supported in Rel-17 IIOT/URLLC WI. 
4. Enhancements for support of time synchronization:
a. RAN impacts of SA2 work on uplink time synchronization for TSN, if any. [RAN2]
b. Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]
5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 
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