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Introduction
In RAN#83 plenary meeting, the two Rel-16 work items eURLLC and IIoT were approved. In this contribution, we discuss the progress of the work items, and how the work item scope can be adjusted so that it can be completed in time and produce high-quality specification work.
[bookmark: _Ref178064866]Discussion
2.1	Intra-UE resource collision
One objective of the IIoT work item that is being treated in both RAN1 and RAN2 is resolving a collision between resources for UL control/data transmissions with different priorities. So far RAN1 has identified 18 different collision scenarios that need to be addressed and resolved. In RAN1#97 some preliminary agreements were made on some scenarios, but there are many open issues left for further studies. 
So far, the options that RAN1 has discussed include multiplexing the colliding UL data/control channels, or dropping the lower priority data/control channel. However, it is noticed that multiplexing solutions involves conditions and also solutions that are specific to each scenario. This can potentially take a considerable amount of discussion to resolve all such scenarios.
Furthermore, in RAN2#107 the following agreement was made:
· R2 will de-prioritize work on intra-UE prioritization until R1 has made more progress.
This means that even if RAN1 manages to finalize the work by RAN#86, there is only one meeting left for RAN2 to finalize the related RRC and MAC specification which in our view is difficult to achieve. 
A solution that has been proposed is not to treat the intra-UE collision scenarios in Rel-16. However, leaving somhe of the collision cases unresolved can have a large impact on the network performance. As one example if URLLC SR is configured with a short periodicity of 2 symbols, then to avoid a collision between eMBB UL data with URLLC SR, there should be basically no PUSCH scheduled for every other symbol. This is a serious limitation and should be avoided in order to make network operating efficiently.
[bookmark: _Toc18930248]Down-prioritizing the intra-UE collision scenarios, i.e. not treating the collision scenarios can have serious impact on simultaneous operation of eMBB and URLLC services. 
To simplify the task and make it manageable to finalize the IIoT work item in time, we propose that only prioritization behavior is considered between eMBB and URLLC, with the deprioritized signal or channel discarded. The specific enhancements related with multiplexing can be left for later releases.
On the other hand, prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for URLLC traffic is necessary for basic functionalities of URLLC operation. That is, prioritization and/or multiplexing procedures should be worked out in Rel-16 if the UCI and PUSCH are for the same, higher priority, traffic.
[bookmark: _Toc18925257]In Rel-16, only consider prioritization (i.e. not “multiplexing”) behavior for resource collision among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities (including the cases with UCI on PUCCH and UCI on PUSCH).
[bookmark: _Toc18922714][bookmark: _Toc18922010][bookmark: _Toc18925258]In Rel-16, specify prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with high-priority, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1].
[bookmark: _Toc8809199]2.2	Out of order operation in URLLC
One objective of the eURLLC work item is specification of enhancements to scheduling /HARQ, which involves solutions for the following cases:
· Out-of-order HARQ-ACK associated with PDSCHs with different HARQ process IDs
· Out-of-order PUSCH scheduling associated with different HARQ process IDs, including overlapping PUSCHs and non-overlapping PUSCHs in time-domain
· Methods to handle DL data/data resource conflicts for overlapping PDSCHs in time-domain, scheduled by dynamic DL assignments 
However, so far there has not been much progress on the above topics and considering the remaining time to finalize the work item, it is proposed to down-scope the sub-feature to only include the non-overlapping PDSCH and PUSCHs. Hence the following change to the WID is proposed:
[bookmark: _Toc18925259]For out-of-order transmission, only non-overlapping PDSCH and PUSCH are considered 
To be specific, the following change is proposed for the WID description:
· [bookmark: OLE_LINK1]Specification of enhancements to scheduling/HARQ [RAN1]
· Out-of-order HARQ-ACK associated with PDSCHs with different HARQ process IDs
· Out-of-order PUSCH scheduling associated with different HARQ process IDs, including overlapping PUSCHs and non-overlapping PUSCHs in time-domain
· Methods to handle DL data/data resource conflicts for overlapping PDSCHs in time-domain, scheduled by dynamic DL assignments 
2.3	Propagation Delay Compensation for Clock Synchronization
For TSN clock synchronization, RAN2 sent an LS (R2-1908160 (R1-1907993)) to RAN1 on progagation delay compensation for reference time information delivery. RAN1 has responded with R1-1909906, which is approved via email discussion after RAN1#98.
R1-1909906 stated that “RAN1 continues discussing when and how to apply propagation delay compensation including TDD operation aspects.” However, IIoT WID (RP-191561) currently does not ask for any involvement of RAN1. It should be clarified if RAN1 should carry out the work for propagation delay compensation within Rel-16, or this work should be delayed to Rel-17. If this work should be carried out in Rel-16, then the IIoT WID bullet should be updated as follow.
· Specify accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling (with EUTRA Rel-15 signalling solution as baseline) for synchronization requirements defined in TS 22.104) [RAN2, RAN3, RAN1].
[bookmark: _Toc18925260]Clarify if RAN1 should carry out the work for propagation delay compensation in Rel-16 or Rel-17.
Conclusion
In the previous sections we made the following observations: 
Observation 1	Down-prioritizing the intra-UE collision scenarios, i.e. not treating the collision scenarios can have serious impact on simultaneous operation of eMBB and URLLC services.
Based on the discussion in the previous sections we propose the following:
Proposal 1	In Rel-16, only consider prioritization (i.e. not “multiplexing”) behavior for resource collision among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities (including the cases with UCI on PUCCH and UCI on PUSCH).
Proposal 2	In Rel-16, specify prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with high-priority, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1].
Proposal 3	For out-of-order transmission, only non-overlapping PDSCH and PUSCH are considered
Proposal 4	Clarify if RAN1 should carry out the work for propagation delay compensation in Rel-16 or Rel-17.
[bookmark: _In-sequence_SDU_delivery]
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