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Introduction
[bookmark: _Ref178064866]Release 17 work item on further enhancements to URLLC and IIOT in NR started in August 2020 and is expected to finish in December 2021. It is observed that current progress in some agendas is behind the schedule and requires RAN#93-e plenary scoping and/or guidance decisions to secure successful completion of agreed features.
In this contribution, we present views on progress in different RAN1-related items and provide our assessment regarding potential down-scoping.
Discussion
HARQ feedback enhancements
In HARQ feedback enhancements agenda, there are five different topics being worked on by RAN1. We go over each of them and provide our views:
· SPS HARQ-ACK deferral
· The progress in this topic is on track with most of the framework aspects already agreed. It is however observed that inter-operation of SPS HARQ-ACK deferral with other topics, e.g., HARQ-ACK retransmission and dynamic PUCCH carrier switching may consume additional efforts. It can be left up to further discussion in RAN1 whether/how to support such inter-working if time permits.
· HARQ-ACK retransmission
· This topic is characterized by the fact that two similar features, namely enhanced Type 3 CB and one-shot HARQ-ACK retransmission, are being specified. The progress on both features is reasonable so far, thus no guidance is required in our view.
· Type 1 CB for sub-slot PUCCH
· There is no progress in this topic due to divergent views on TDRA grouping options for Type 1 CB construction. At the same time, the spec impact is expected to be limited once the agreement is reached, thus no guidance is required for this topic as well.
· PUCCH repetition enhancement
· The progress is on track. The feature reuses the work done in CovEnh WI with additional details to be resolved in next two meetings.
· Dynamic PUCCH carrier switching
· The progress in this agenda would have been better if the aspects of SUL-NUL carrier switching within a cell is clarified by RAN1. In our understanding the agreements made so far concern PUCCH cell switching and do not consider SUL-NUL carrier switching within a cell. To support SUL-NUL switching, new agreements would have been made. If RAN plenary touches this aspect in RAN#93-e, we don’t have strong preference whether to support this feature or not.
CSI feedback enhancements
In CSI feedback enhancements agenda item, it seems the progress is now on track due to the conclusion that delta MCS reporting is not supported in Release 17. At the same time, it is expected that some proponents of delta MCS may suggest reverting this conclusion in RAN#93-e. We do not think this is a proper way to progress RAN1 work in URLLC/IIOT by increasing back the scope and making technical decisions at plenary level, thus such potential ways forward and not welcomed by us.
Unlicensed band
Unlicensed band operation enhancement is on track overall. One aspect which may be potentially discussed in RAN#93-e is whether semi-static channel access with UE-initiated COT needs to be supported for IDLE/INACTIVE mode UEs, i.e., whether to revert the conclusion made in RAN1#106-e.
	Conclusion
There is no consensus in RAN1 to support UE-initiated COT for semi-static channel occupancy in IDLE/INACTIVE mode.


Although our preference was to enable UEs in IDLE/INACTIVE modes to operate as initiating devices in semi-static channel access, we do not think this requires further discussion in RAN or RAN1, and the conclusion needs to be respected in future work.
Intra-UE multiplexing and prioritization
This agenda requires RAN plenary intervention, in our understanding. The progress made so far on this topic is behind the schedule, and it is envisioned that even if much better progress is made in the remaining two RAN1 meetings, still the scope is quite large to be completed in time. At this point, only framework level agreements are available, while all the details need to be discussed.
To down-scope this agenda item and make it feasible to complete in December, the following potential candidates are considered:
· [bookmark: _Hlk81597508]Focus on UCI multiplexing only on PUCCH, down-prioritize multiplexing of UCI with different priorities on PUSCH
· It is observed that multiplexing of UCI of different priorities on PUCCH has a better progress than multiplexing on PUSCH, where only a few high-level agreements were made for the latter case. Focusing the efforts only on UCI on PUCCH would substantially reduce the amount of work in this agenda. It is also admitted that UCI on PUSCH is an important topic, but it can use R16 dropping procedures.
· Down-prioritize work on simultaneous PUCCH / PUSCH transmission on different carriers
· It is observed that except the general agreement that this feature can be configured by RRC, there was no further progress. It can be argued that there is not much work to be done except the activation of the feature, however in our understanding it has impact on many PUCCH and PUSCH related procedures throughout the spec, including how to handle same/different priorities, PHR reporting, how the multiplexing steps would work if both intra-UE multiplexing in a cell and simultaneous PUCCH/PUSCH transmission over different carriers are configured etc. Additional work in RAN4 is also required.
If the above topics are not agreeable, then an alternative way to streamline the work is the following:
· Limit the scope to multiplexing of at most two overlapping channels of different priorities in a cell.
· This may eventually limit the system flexibility in many cases, but may ensure more reasonable overall scope since affects both UCI on PUCCH and UCI on PUSCH

Proposal 1
· In Release 17 URLLC/IIOT work item, for intra-UE multiplexing and prioritization objective, RAN to consider the following alternatives for down-scoping
· Alt.1
· Focus on UCI multiplexing only on PUCCH, down-prioritize multiplexing of UCI with different priorities on PUSCH
· Down-prioritize work on simultaneous PUCCH / PUSCH transmission on different carriers
· Alt.2
· Limit the scope to multiplexing of at most two overlapping channels of different priority in a cell 


Enhanced timing synchronization
This agenda may also require RAN plenary guidance. With two RAN1 meetings left, there is still no formal decision which PDC scheme to support:
· TA-based
· TA-based with enhanced Te/TAG values
· RTT-based
· Any combination of the above
In our view, the rapporteur’s suggestion from RANP#92-e [1] is the good way forward, proposing to agree on two schemes: (1) TA-based without touching existing procedures, thus requiring only an enabling/disabling mechanism, and (2) RTT-based PDC. In combination the two schemes cover all synchronicity error budget use cases for Smart Grid and Control-to-Control scenarios and are considered as the best 3GPP can achieve in this release with respect to enhancing the timing synchronization for TSC systems.

Proposal 2
· In Release 17 URLLC/IIOT work item, for enhanced timing synchronization objective, RAN to consider the following way forward
· Agree to specify TA-based propagation delay compensation without enhancements to UE transmit error requirements and/or TA command signalling granularity
· Agree to specify RTT-based propagation delay compensation

Conclusions
In this contribution the RAN1 progress in Release 17 URLLC/IIOT work item has been discussed. Based on discussion, the following is proposed for consideration of WI down-scoping to secure successful WI completion in RAN1 in December 2021:

Proposal 1
· In Release 17 URLLC/IIOT work item, for intra-UE multiplexing and prioritization objective, RAN to consider the following alternatives for down-scoping
· Alt.1
· Focus on UCI multiplexing only on PUCCH, down-prioritize multiplexing of UCI with different priorities on PUSCH
· Down-prioritize work on simultaneous PUCCH / PUSCH transmission on different carriers
· Alt.2
· Limit the scope to multiplexing of at most two overlapping channels of different priority in a cell 

Proposal 2
· In Release 17 URLLC/IIOT work item, for enhanced timing synchronization objective, RAN to consider the following way forward
· Agree to specify TA-based propagation delay compensation without enhancements to UE transmit error requirements and/or TA command signalling granularity
· Agree to specify RTT-based propagation delay compensation
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