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1. Introduction
In RAN plenary meeting #88e [1], the objectives of the Rel-17 WID for NR URLLC enhancements were set as follows, where the RAN1 related features include HARQ-ACK enhancements, CSI feedback enhancements, URLLC in unlicensed operations, intra-UE multiplexing and prioritization, as well as propagation delay compensation. 
	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. 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 
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] 


2. Status of RAN1 related objectives
2.1 Status of the Rel-17 URLLC features in general
After the last RAN 1#107-e meeting [2], CSI feedback enhancements and URLLC in unlicensed operations have been fully completed with all necessary functionalities. 
Observation 1: CSI feedback enhancements and URLLC in unlicensed operations are completely finished.
HARQ enhancement and propagation delay compensation can be considered as completed as well from key functionalities perspective, although there are a few open issues that may either have impact on ASN.1 or seems more critical. Some more details of this kind of remaining open issues for HARQ enhancement and propagation delay are given as below: 
· HARQ-ACK enhancement: Handling of ambiguity due to DCI missing for one-shot retransmission (e.g. how to handle the case if one-shot trigger DCI indicates the retransmission of one invalid initial PUCCH from UE perspective),   support of joint operation between features involving HARQ-ACK enhancements, DCI field(s) used for the indication of the slot offset for one-shot HARQ-ACK re-transmission, etc. 
· Propagation delay compensation: Whether to support SRS for positioning for PDC, which will have impact on the RRC parameters and/or UE feature discussion. 
Some more discussions are needed for the above details, but it will not take any risk to finish these remaining issues during Q1 next year. 
Observation 2: HARQ enhancements and propagation delay compensation can be considered as completed as well from key functionalities perspective, with a few open issues expected to be finished in Q1 2022.
For intra-UE multiplexing/prioritization, however, there are quite some essential issues to be discussed and conclusions are needed, with details as shown in Section 2.2.

Observation 3: The progress of intra-UE is falling in behind, and critical open issues need to be identified.
2.2 Open issues for intra-UE multiplexing and prioritization
The prioritization between dynamic grant PUSCH and configured grant PUSCH has been mostly completed, and there is no open issue that needs to be listed.

The simultaneous transmission of PUCCH/PUSCH is only applicable to different priorities. For the joint operation with Rel-16 prioritization, some small changes are needed on top of the Rel-16 principle in order to replace the cancelation behavior with simultaneous transmission behavior. This aspect does not necessarily need to be listed as an open issue though. For the joint operation with the Rel-17 intra-UE multiplexing procedure, it should be listed as one of the open issues since it is related to Rel-17 intra-UE multiplexing framework, and it can be listed under the Rel-17 intra-UE multiplexing framework.
The normative work of intra-UE multiplexing falls behind the timeline, and there are some essential conclusions needed in future meetings to complete this feature, including:
· Framework for intra-UE multiplexing and UE categories 
· Basic functionalities of Capability#3, including:

· Confirmation of the RAN1 working assumption on support of Capability #3 type of UE
· Interaction between dynamic indication and RRC configuration

· Handling of PUCCH/PUSCH without dynamic enabling/disabling indication
· Dynamic enabling/disabling restrictions

· The error cases of the contradictory indication from different DCIs
· The error cases of conflict between the dynamic indication and the timeline
· Handling of more than two overlapping channels in Step 2

· Whether/how this dynamic indication can be applicable to the overlapped intra-priority channels

· The consistence between the indication and the channels specified to be eligible for multiplexing

· Other detailed UE behaviours for Step 2, including:
· The time unit for multiplexing between HP channels and LP channels

· Joint operation of simultaneous PUCCH/PUSCH transmission with intra-UE multiplexing
· Inter-priority multiplexing on PUCCH

· Reliability of LP HARQ CB size determination, e.g. LP DCI missing issue when multiplexed with HP UCI
· Inter-priority SR and HARQ-ACK multiplexing
· Support of multiplexing HP UCI and LP UCI on PUCCH format 2

· Coding/Scrambling method for 1-2 bits HP UCI or LP UCI on PF [2]/3/4
· Inter-priority multiplexing on PUSCH

· Reliability of LP HARQ CB size determination, e.g. LP DCI missing issue when multiplexed on HP PUSCH

· Handling of collision for some remaining cases of hybrid HP/LP UCI on PUSCH, e.g. hybrid HP/LP HARQ-ACK on HP PUSCH with A-CSI and with/without UL-SCH
· Inter-priority UCI multiplexing parameter range, such as inter-priority beta-offset values
For the inter-priority multiplexing on PUCCH/PUSCH, remaining issues are relatively simple and the candidate solutions have shown up already, so it is anticipated that these two parts can be finished in Q1 2022 with small efforts.

For the intra-UE multiplexing framework, the outline has been much clearer and the issues to be handled are more specific. If quick consensus can be achieved with simple and robust solutions for Capability#3, there is hope to finish the framework in Q1 2022 as well. However, considering the stability and uncertainty of Capability#3 related issues, and also Capability 3 procedure is a super-set of Capability 1 procedure, we should prioritize the discussions on Capability#1, in order to at least get one branch completed in Q1 2022.
Proposal: For intra-UE multiplexing and prioritization:
· For multiplexing details of UCI of different priorities on PUCCH/PUSCH, strive for finishing at least issues having impact on ASN.1 in Q1 2022.  
· For intra-UE multiplexing framework, prioritize the discussions on Capabilility#1 in RAN1 before Q1 2022.

3. Conclusion
This contribution discusses the status of Rel-17 features that have RAN#1 impact, including HARQ-ACK enhancements, CSI feedback enhancements, URLLC in unlicensed operations, intra-UE multiplexing and prioritization, as well as propagation delay compensation. Moreover, it provides the views on how to treat the remaining issues of the features during the maintenance phase. The observations and the proposal are given in below.
Observation 1: CSI feedback enhancements and URLLC in unlicensed operations are completely finished.
Observation 2: HARQ enhancements and propagation delay compensation can be considered as completed as well from key functionalities perspective, with a few open issues expected to be finished in Q1 2022.

Observation 3: The progress of intra-UE is falling in behind, and critical open issues need to be identified.
Proposal: For intra-UE multiplexing and prioritization:
· For multiplexing details of UCI of different priorities on PUCCH/PUSCH, strive for finishing at least issues having impact on ASN.1 in Q1 2022.  
· For intra-UE multiplexing framework, prioritize the discussions on Capabilility#1 in RAN1 before Q1 2022.
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