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Background
The new WID of NR Timing Resiliency and URLLC enhancements was approved in RAN#99 [1]. In which, the following objective related to downstream and upstream scheduling is included:
	[bookmark: OLE_LINK7]...
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.


SA2 also has sent a reply on this topic to RAN2 in R2-2300073 (RAN2#121) [2]:
	1. Overall Description:
Thanks RAN2 for the feedback on UL scenario of reactive RAN feedback for burst sending time adjustment.
SA2 would like to answer the question as following:

Question: 
· In this adaptation mechanism applied to the UL, how dynamically would the UE reported information change, and what would be the delay requirement for providing such information?
SA2 Answer:
For reactive UL RAN feedback, it can happen at the beginning of the traffic transmission after QoS flow establishment, however it can also happen when there is change on the burst sending time of the application or the resource status in the RAN. 
There is no exact value on the delay requirement for providing the UE reported information, but SA2 expects that the UE reported information should be provided to RAN as soon as possible.
Besides, SA2 confirms the requirement for RAN to provide reactive feedback for burst sending time adjustment for UL scenario and understands RAN2 needs more time to discuss the details to achieve it, so SA2 agrees to leave the details (incl. whether the UE provides the BAT offset to the RAN or RAN can determine the BAT offset based on other information provided by the UE) to RAN2. Please see the details in the attachment.



In this contribution, we will discuss the issues of burst arrival time offset. Then we’ll give our proposals.

Discussion
In order to minimize the User Plane buffering delay of low latency applications, AF and NG-RAN attempt to align their understanding of the burst arrival time in DL. That is, RAN provides the feedback about DL BAT offset to AF, so that application can consider DL packet transmission time slots to avoid buffering in the RAN [3]. 
Moreover, SA2 is considering whether to extend DL reactive mechanisms to UL. According to the description, if the UE receives the indication for "burst arrival time adaptation" from NG-RAN, the UE determines a relative BAT offset value in reference to the current Burst Arrival Time experienced by UE and the scheduling UL time slot at UE. It’s suggested that the UE sends the BAT offset to RAN when the time offset value reaches the configured threshold, and NG-RAN sends the BAT offset value to SMF, and eventually forwarded via PCF/TSCTSF/NEF to AF.
However, it’s easy to see that this method requires many hops of signaling and translation steps between UE, RAN, CN and AF to generate an instruction back to the application, located at the UE. Therefore, we think the signaling overhead of this solution is large that would make the solution very inefficient. 
Observation 1: The UL BAT offset solution mentioned in 23.700-25 requires many hops of signaling. The signaling overhead of this solution is large that would make the solution very inefficient. 
In fact, different from the DL BAT offset (the Core Network cannot know the radio configuration and cannot derive the BAT offset by itself), in UL, the UE can know all the radio configurations (e.g. TDD UL-DL-Pattern, CG configurations, etc), and can derive by itself the UL BAT offset based on the radio configuration and the data arrive time (e.g. arrive at PDCP entity). Furthermore, UE can adapt the upstream transmission by itself, e.g. UE AS notifies the UE NAS to adjust UL packet transmission time slots according to the radio configurations, in order to avoid long time buffering in UE. This method can be implemented in UE internally, which does not need any signaling between different NW nodes. So this UE-based upstream scheduling option could be very efficient.
Observation2: UE can adapt the upstream transmission by itself efficiently, e.g., UE AS notifies the UE NAS to adjust UL packet transmission time slots according to the radio configurations.
Proposal 1: It’s no need to let UE report UL BAT offset to RAN. The UL BAT adaption can be performed by UE implementation (e.g. by interaction between UE AS and UE application).

[bookmark: OLE_LINK1]Conclusions
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we make the following observations and proposals:
Observation 1: The UL BAT offset solution mentioned in 23.700-25 requires many hops of signaling. The signaling overhead of this solution is large that would make the solution very inefficient. 
Observation2: UE can adapt the upstream transmission by itself efficiently, e.g., UE AS notifies the UE NAS to adjust UL packet transmission time slots according to the radio configurations.
Proposal 1: It’s no need to let UE report UL BAT offset to RAN. The UL BAT adaption can be performed by UE implementation (e.g. by interaction between UE AS and UE application).
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