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1	Introduction
For reactive RAN feedback SA2 has come up with the following solution in TS23.501[1].
	[bookmark: _Toc122440581]5.27.2.5.3	Reactive RAN feedback for Burst Arrival Time adaptation
If the RAN receives the capability for BAT adaptation without a Burst Arrival Time 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]



In SA2 reactive RAN feedback solution the RAN or UE determines the UL BAT offset and sends the BAT offset in a notification to SMF.  It left for RAN2 to specify how BAT offset is determined as also RAN WI description identifies [2]. 
	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 contribution evaluates relevant options for reactive RAN feedback for UL application streams. 
2	Discussion
In last RAN2 meeting two options for determining UL BAT offset was discussed.  
Option 1:	UE signals observed BAT or BAT offset to gNB with RRC signalling. [3] [4]
Option 2:	gNB determines the BAT offset by utilizing existing mechanisms.
Option 1: UE sends observed BAT to gNB with RRC
Into our understanding the option 1 works as follows:
Step 1:		When UL data burst appears at the UE, the UE measures its arrival time. 
Step 2:		UE sends BAT or BAT offset to gNB with RRC signalling, e.g. UAI.
Step 3: 	gNB determines the BAT offset and communicates it to 5GS as specified in TS 23.501. 
With the option 1 accurate BAT can be provided to gNB, however, the triggering of the report is unclear and the additional C-plane load may become significant if RRC procedure need to be evoked for every received application burst. The BAT adaptation may become topical at any time after the application session has started, for example due to clock drifting between application and 5GS or if the application changes its burst transmission time etc., making it difficult to define any BAT/BAT offset sending rules for the UE. The new signalling and procedure introduce also additional specification work. 
Observation 1: 	Sending BATs/BAT offset with RRC to gNB essentially introduces new and additional signalling, which may increase C-plane load significantly and requires specification work to define the triggering/reporting procedure and signalling.
Option 2: gNB determines BAT offset by utilizing existing mechanisms 
The XR Enhancement for RAN WI identifies the delay reporting of buffered data in uplink as one of the objectives [5]. 
	From the XR work item description. [RP-230786]
For Capacity Enhancements:
-	Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration;
-	Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE;
-	BSR enhancements including at least new BS Table(s);
-	Delay reporting of buffered data in uplink;
-	Discard operation of PDU Sets.



The RAN2#119e-bis made an agreement stating that delay information contains “remaining time” and the information is sent in a MAC CE, possible in BSR.  
	From the chair’s notes of RAN2#119e-bis [R2-2211101]
RAN2 will introduce data volume information associated with delay information (e.g., remaining time) in a MAC CE. FFS if this is extension of BSR or new format. FFS how to do that (e.g., what exactly is reported) and how to ensure this information is up-to-date e.g., considering UL scheduling delay.



RAN2 is considering enhancing a BSRMAC CEs to include delay information (remaining time) of the buffered data. From the delay information of the buffered data and the time of reception of the BSR, the gNB would be able to determine the actual BAT of the data burst quite accurately, even if the UE couldn’t send the BSR immediately after the UL burst was received for example due to TDD configuration constraints. With the BSR based timing reposting the additional signalling is also avoided, since BSRs are sent anyway for the grant size determination.  
Observation 2: gNB can determine the UL BAT from the BSR, if BSR carries delay information, without increasing 		                   signalling load. 
Observation 3: Same information provided for XR capacity enhancement, could be utilized also for BAT offset						 determination for UL reactive RAN feedback.
Common solution for UL BAT determination and XR capacity enhancements would reduce specification work and the system complexity, therefore we propose:
Proposal 1:	The BSR MAC CE based delay information introduced for XR can be reused for UL BAT offset determination. No additional mechanism is needed for Reactive RAN feedback determination for UL data streams.
3	Conclusion
Mechanisms for BAT offset determination for UL streams is discussed in this contribution with the following proposals proposed.
Proposal 1:	The BSR MAC CE based delay information introduced for XR can be reused for UL BAT offset determination. No additional mechanism is needed for Reactive RAN feedback determination for UL data streams.
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