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Introduction
In RAN#99, the WID for NR Timing Resiliency and URLLC enhancements [1] was approved with the following objective:
	3.	Adapting downstream and upstream scheduling based on RAN feedback for low latency communication [RAN3, RAN2]:
[bookmark: _Hlk129264944]a.	RAN enhancements in order for application to adapt scheduling based on RAN feedback (e.g., feedback regarding burst arrival time, periodicity) for low latency communication.
Note 3:	Reactive RAN feedback for upstream scheduling is pending RAN2 conclusion on burst arrival time (BAT) offset derivation.


This document discusses RAN2 issues, i.e. uplink scheduling based on UE feedback.
Discussion
The scenario that SA2 is considering is that NG-RAN provides feedback regarding burst arrival time or periodicity to NW to ask application change the burst arrival time or periodicity. For downlink, gNB has enough information, so there is no RAN2 issue at all. Uplink solution should be discussed in RAN2 as UE may have better information than gNB. In RAN2#121, RAN2 discussed uplink feedback [2] but no consensus was reached.
Before starting detail of the UE feedback in uplink, RAN2 should decide a major scenario that the discussion should focus on. In NR, gNB has flexibility in scheduling that M to 1 mapping between QoS flow to DRB is possible, and dynamic grant and/or configured grant are used. Considering all combinations of scheduling options for the time-sensitive URLLC/TSC traffic is not only impractical but also complicated. Thus, it would be better to focus on a simple and major scenario.
As mentioned earlier, TSC traffic has stringent delay requirement and periodic pattern. Thus, dedicated configured grant (CG) is mandated for most cases. Dynamic grant could be considered, but resource allocation may not be fully periodic. If we consider the case that inter-DG occasion is irregular and not aligned with the periodicity, UE feedback will be either complicated or inaccurate. Thus, we should assume dedicated UL configured grant for the target QoS flow.
In NR, one DRB can be shared by multiple QoS flows. However, considering TSC traffic with unique delay requirements and characteristics, DRB sharing is not appropriate. If a CG resource is shared by multiple QoS flows with different periodicity or different size, some time-sensitive data may not be transmitted on time due to the grant size issue.
Proposal 1. For UL feedback on BAT offset, RAN2 to focus on the following scenario as a baseline:
· Dedicated UL configured grant is used. 
· One to one mapping between QoS Flow and DRB
Proposal 2. Optimization for DG and N:1 mapping between QF and DRB is not considered in Rel-18 URLLC.
The purpose of the adaptive scheduling based on RAN feedback is to meet the stringent delay requirement. More specifically, the problematic scenario is that the data packet experiences excessively long delay at the UE due to the mismatch between burst arrival time (BAT) and CG occasion. Thus, the UE should report the buffered delay when the UL data experiences the excessive delay at the UE. 
Proposal 3. As a UL feedback, UE should report the buffered delay when the UL data experiences the excessive delay at the UE.
The configuration of UE reporting the buffered delay can be configured per DRB or LCH if we assume 1:1 mapping between QoS flow and DRB. 
Proposal 4. The UL feedback is configured per DRB or per LCH.
[bookmark: _GoBack]Although SA2 is considering BAT adjustment in the user application, gNB may adjust CG occasion if possible. Thus, gNB does not need to just forward UE report. It is possible that gNB uses the UL feedback in gNB scheduling to reduce the UL delay at the UE. In case that gNB cannot adjust the CG occasion any more, gNB may report to SMF so that BAT is adjusted by the user application.
Proposal 5. Upon reception of the feedback from the UE, it is up to gNB to decide either 
1) CG occasion is adjusted by Type-2 CG re-activation or Type-1 CG reconfiguration
2) Provide feedback to SMF.
How to report to SMF is up to RAN3 discussion. RAN2 does not need to discuss the exact information on RAN feedback to SMF.
Proposal 6. How to report the RAN feedback to SMF is up to RAN3 discussion.
Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1. For UL feedback on BAT offset, RAN2 to focus on the following scenario as a baseline:
· Dedicated UL configured grant is used. 
· One to one mapping between QoS Flow and DRB
Proposal 2. Optimization for DG and N:1 mapping between QF and DRB is not considered in Rel-18 URLLC.
Proposal 3. As a UL feedback, UE should report the buffered delay when the UL data experiences the excessive delay at the UE.
Proposal 4. The UL feedback is configured per DRB or per LCH.
Proposal 5. Upon reception of the feedback from the UE, it is up to gNB to decide either 
1) CG occasion is adjusted by Type-2 CG re-activation or Type-1 CG reconfiguration
2) Provide feedback to SMF.
Proposal 6. How to report the RAN feedback to SMF is up to RAN3 discussion.
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