Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk492190689][bookmark: _Hlk73431007][bookmark: _Hlk82610606][bookmark: _Hlk39551725]3GPP TSG-RAN2 Meeting #121bis-e	R2-2303733
Online, 17 – 26 April 2023

Agenda Item:	7.23.2 Timing resiliency and URLLC Enh / General
Source:	Ericsson
Title:	RAN2 impact of DL and UL scheduling adaptation and BAT offset derivation 
Document for:	Discussion, Decision
1	Introduction
RAN#99 approved a new work item on Timing resiliency and URLLC enhancements in WID RP-230754.
Part of the following objective, on reactive RAN feedback for upstream scheduling, was discussed in RAN2#121 with no conclusion:
	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.



In this contribution we discuss the WID objective 3 from RAN2 point of view. 
[bookmark: _Ref178064866]2	Discussion
WID objective 3. and RAN2 impact 
The justification section in RP-230754 refers to SA2 study conclusion in TS 23.700-25 for KI#6: Adapting downstream scheduling based on RAN feedback for low latency communication.
The basic principle of KI#6 is to try to align the burst arrive time and the next transmission opportunity on the respective direction (DL or UL) to reduce potential buffering delay. Both proactive and reactive feedback are proposed as a solution. Proactive feedback is possible for both burst arrival time (BAT) and periodicity, whereas reactive feedback is discussed only for BAT. 
The solutions have been specified in TS 23.501. For proactive RAN feedback, which happens as part of the QoS flow establishment, in clause 5.27.2.5.2, the RAN impacts are, in brief:
· If RAN receives BAT and BAT window in TSCAI, the RAN can determine BAT offset to align the expected arrival of traffic bursts in UL and DL. 
· If RAN receives periodicity range and periodicity in TSCAI, RAN may determine adjusted periodicity to align the periodicity of the traffic burst with expected arrival time between subsequent transmission opportunities (DL and UL). 

There doesn’t seem to be any RAN2 signaling impact on the proactive RAN feedback, and the UE is not part of determining the information to be signaled from RAN to CN (to SMF/AF).
There is no RAN2 signaling impact from proactive RAN feedback. 

The reactive RAN feedback happens after the QoS flow has been established and the RAN impacts (clause 5.27.2.5.3 in TS 23.501. See latest relevant CR in Annex) are, in brief:
· If RAN receives capability for BAT adaptation without BAT in TSCAI, and if RAN determines the PDB of the QoS flow cannot be fulfilled, RAN determines BAT offset value. It is left to RAN2 to decide the details of BAT offset determination in DL and UL. 

The possible RAN2 signaling impact on reactive RAN feedback depends on whether the UE or the RAN (gNB) determines the BAT offset. This discussion has been started in RAN2 already earlier. 

Therefore, it seems the only direct RAN2 impact comes from the reactive RAN feedback, and other impacts  are for RAN3 (and possibly stage-2 description(s) in TS 38.300).
When it comes to the objective formulation in the WID (objective 3 above in the introduction), the text seems to suggest that the application adapts “scheduling”. We assume that “scheduling” in the application means “packet generation”. This is what the application can control, and to make it clear, the application cannot impact the scheduler functionality implemented in lower layers in RAN. 
The WI objective reads “application to adapt scheduling”. The assumption is that this refers to application adaptation of its own “schedule” or packet generation. 
Therefore, we would like to RAN2 to confirm: 
[bookmark: _Toc131716185]RAN2 confirms that possible RAN feedback to CN does not directly impact the scheduling functionality in RAN, but it may impact the application behaviour for example for packet generation. 
BAT offset derivation 
BAT offset derivation and provisioning has been discussed in previously in RAN2#120 and RAN2#121.
In our previous discussion document R2-2301836 we brought up different issues with the possible Uu signalling-based burst arrival time offset derivation and reporting mechanism. For example, the time offset can be defined in different ways, the requirements on triggering a report from UE side, the granularity of such report are not clear etc., thus would require further discussion in RAN2 and potentially further LS exchange with SA2 to understand all aspects and requirements. 
Most importantly, we also do not think it is in general feasible to try to influence the scheduling made in RAN as proposed by SA2—the result may as well be degraded performance as when the traffic pattern varies, also the scheduling decisions may change. That is, after either proactive or reactive feedback, which would change how the application sends the data, the scheduling decisions made in RAN may change. It seems the assumption is the scheduling will stay static, which could make it possible to align the arrival of traffic to the transmission opportunities. However, there is no guarantee this will work in the intended way. 
Our view on these issues has not changed, and therefore we think RAN2 should not go for a solution which requires specifying new signalling or procedures on the UE side. This would result in unnecessary complexity in the specs and in the UE, and the usefulness is not clear at all: 
[bookmark: _Toc131716186]Solution for UE-based BAT offset reporting requiring new signalling is not pursued. 
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 confirms that possible RAN feedback to CN does not directly impact the scheduling functionality in RAN, but it may impact the application behaviour for example for packet generation.
Proposal 2	Solution for UE-based BAT offset reporting requiring new signalling is not pursued.

Annex

[bookmark: _Toc122440581]5.27.2.5.2	Reactive RAN feedback
If the RAN receives the capability for BAT adaptation in the TSCAI and notification control is enabled for this QoS Flow, the 5GS will perform the following actions:
-	If NG-RAN determines that the PDB of the QoS flow cannot be fulfilled in DL and UL direction, then if supported, NG-RAN shall determine a BAT offset value which reduces the time between the arrival of the traffic bursts and the time of the next possible transmission over the air interface for DL and UL, respectively. NG-RAN shall not provide a BAT offset with the same value until the PDB of the QoS Flow can be fulfilled again.
NOTE:	NG-RAN determines BAT offset value in reference to the current arrival time of the bursts experienced by RAN in DL and by UE in UL. Further details on BAT offset determination for DL and UL will be defined by RAN WG2. 
-	The BAT offset is provided from NG-RAN to the SMF when sending the notification towards the SMF that the "GFBR can no longer be guaranteed" described in clause 5.7.2.4. The SMF provides the BAT offset to the PCF and the PCF provides the BAT offset to the AF as part of notifying the AF as described in clause 6.1.3.23a of TS 23.503 [45]
Editor's note:	UL BAT adaptation is subject to feedback from RAN WG2.
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