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1	Introduction
[bookmark: _Ref178064866]In RAN2#120 RAN2 discussed LS from SA2 (R2-2211135) on reactive RAN feedback for burst time sending adjustment and sent a reply in R2-2213070. The following is captured in the minutes from RAN2#120:
	UL scenario of reactive RAN feedback for burst sending time adjustment
R2-2211135 LS on UL scenario of reactive RAN feedback for burst sending time adjustment (S2-2209879; contact: Huawei)      SA2     LS in    Rel-18   FS_5TRS_URLLC      To:RAN2         Cc:RAN3
=>	Noted

R2-2211557 Discussion on reactive RAN feedback for burst sending time adjustment   Huawei, HiSilicon        discussion       Rel-18
Proposal 1: Reply to SA2 that it is feasible to extend the adaptation mechanism also to the UL case based on UE feedback to RAN using RRC signalling.
-	Huawei explains that we can discuss the type of feedback
=>	Noted

R2-2211558 Draft Reply LS on UL scenario of reactive RAN feedback for burst sending time adjustment            Huawei, HiSilicon        Rel-18 LS out    Rel-18 FS_5TRS_URLLC      To:SA2            Cc:RAN3
R2-2211779 Discussion on SA2 LS on UL scenario of reactive RAN feedback for burst sending time adjustment  Nokia, Nokia Shanghai Bell    discussion   Rel-18 FS_5TRS_URLLC
Proposal: In the reply LS to SA2, ask for clarification on how dynamic the information is and the delay requirement for providing the assistance information from the UE.
-	Nokia indicates that to add something to RRC is possible but we need to understand the requirement as it may not work 
-	Qualcomm thinks that we are trying to reduce delay by involving UE, gNB, CN etc while we can also figure it out in the UE.   It also goes beyond feasibility and the solution is not good.
-	Samsung thinks that the usefulness of the solution is up to SA2 and it is not RAN2 business
=>	Noted
R2-2212419 Discussion on reactive RAN feedback for burst sending time adjustment   Ericsson          discussion       Rel-18
Proposal 1	Reply SA2 that the gNB will attempt to adjust the scheduling such that the offset is low and an approach where the application layer adjusts data generation to reduce the offset may interfere with the gNB’s procedures to reduce the offset
Proposal 2	Reply SA2 that, even though the approach where the application layer adjusts data generation to reduce the offset may interfere with the RAN-procedures to reduce the offset, in isolation: it may in some particular scenarios possible to design an offset reporting mechanism from the UE to the RAN. But also infeasible in some other scenarios. However, due the described interference, RAN2 recommends against this overall approach.
-	Ericsson thinks that the overall procedure conflicts with some RAN2 procedures but it is possible that we design something 
=>	Noted
R2-2212478 Discussion of SA2 LS on RAN UL burst sending time adjustment   Qualcomm Incorporated         discussion       Rel-18
=>	Noted

Agreements:
-	Respond to SA2 that a solution is possible in RAN2, but:
-	Ask question on the requirement and dynamicity of the solution
-	Provide some RAN2 inputs about the solution 
-	Email discuss 4 days after meeting [310]
 



SA2 has sent a reply to RAN2 in R2-2300073 (RAN2#121):
	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.




The LS exchange and discussion refers to the TR 23.700-25 section 8.4 and in particular the note in the very end of the section which states:
Editor's note:	The need for UL BAT adaptation and the associated RRC signalling as described above is to be confirmed by RAN WG2.
The reply LS from SA2 includes attachment S2-2300305 (CR 3872 to TS 23.501), the change is pasted in the annex. 
In this contribution we discuss then next steps for the reactive RAN feedback in RAN2.  
2	Discussion
Our understanding of the reactive feedback approach for UL is that the UE measures the time-difference between experienced burst arrival time and the time when the UE transmits using the provided grant (to send that data burst). This time (offset) is reported to RAN. 
However, it is not clear to us how the offset is exactly defined and what is the exact SA2 intention. Possible alternative interpretations for the definition of the offset include (not exhaustive): 
· Time duration from the arrival of the first packet in a burst into UL buffer until the transmission of the first packet starts in uplink.
· Time duration from the arrival of the first packet in a burst into UL buffer until the transmission of the first packet in uplink is completed.
· Time duration from the arrival of the last packet in a burst into UL buffer until the transmission of the last packet starts in uplink.
· Time duration from the arrival of the last packet in a burst into UL buffer until the transmission of the last packet in uplink is completed.
· Etc …

The definition of the time offset is not clear and there can be alternative interpretations based on the information received from SA2. 
We would like to note that in the reply LS to SA2, RAN2 mentioned the concerns discussed during RAN2#120 e.g. on gNB trying to adjust the scheduling to reduce the possible time offset between data burst arrival and the actual time of the transmission, which may result in suboptimal results cf. what is intended, considering the application layer, RAN and possibly CN might do adjustments. SA2 did not address these concerns in their reply LS, but instead confirmed that RAN should provide such reactive feedback and expects RAN2 to update the specifications (if needed). 
In general, we still have the view that the application layer should not try to adjust or adapt to the scheduler operation, but instead it is the job of the scheduler, i.e., the scheduling algorithms and grant provision and configuration by the network to guarantee the QoS requirements and adapt to the traffic and ensure the best possible resource utilization. 
One additional concern is that the time until transmitting of the arriving data in the UL buffer, that is, the offset between the burst arrival and the transmission, is not necessarily, or even typically, deterministic. One time the offset may be one duration, but for the next burst the offset may be different. SA2 replied to RAN2’s question regarding the frequency and delay requirement for the offset indication that there might be need to update the value after the initial transmissions, but it is still unclear how often this should or needs to happen, and if there is a requirement on the accuracy of the signalled offset value, if such solution is adopted. SA2 mentioned in their reply that RAN should provide the information “as soon as possible”, but it is not clear what is the reference time instant, e.g. is it as soon as the experienced delay changes, or something else?
SA2 did not provide sufficient guidance on the frequency or other requirements for the offset reporting in RAN.
It is not clear if a feasible solution would be to sample a single value which would be used as the offset. Instead, if a Uu signalling-based solution for reporting the offset would be adopted, we think the sampling needs to be done over period of multiple transmissions and the UE should report an average, or other filtered value to the network. 
RAN reported UL buffer delay or offset value can vary dynamically over time, therefore, if an offset value is explicitly reported by the UE, it should be a filtered value, or a statistic, e.g. a mean. 

Also, it is important to understand that the reason there is a scheduling delay for a UE is because the gNB may be loaded and hence cannot schedule the UE in the same instance that the UL data arrives in the UE. The gNB would need to consider the overall UE population when it performs scheduling to ensure that the delay for all UEs are at an acceptable level. If the UE, as in the approach suggested by SA2, would delay (or advance) the UL packet generation, the gNB would still schedule the UE as before meaning that the delay would be the same.
To give an example: say that for a particular UE, at a particular time, the UL delay is 10 milliseconds. The gNB is not waiting 10 milliseconds before scheduling the UE for the fun of it. The 10 milliseconds delay is due to the current overall situation in the cell. If the SA2 solution is adopted where the UE waits 10 milliseconds to generate the packet, the scheduling delay for the UE would still be 10 milliseconds. The end result is that the delay that the UE experiences is longer (10 + 10). This is, in our mind, what is the meaning behind the RAN2’s wording in the LS that SA2 solution would “interfere” with the gNB’s scheduling strategy.
The SA2 envisioned reactive RAN feedback impacts the made scheduling decisions, which can have unintended consequences for scheduling the UE reporting the offset and also scheduling of other UEs

So, while we still believe that it is “possible” to specify in RAN2 specs what SA2 has requested, it seems that SA2 has not taken in to account all aspects of the previous RAN2 reply. We are therefore hesitant to specify the signalling requested by SA2, at least based on what SA2 has revealed about the solution so far. As discussed in RAN2#120, there are also ways also for the gNB to reduce the offset between the burst arrival and the time of scheduling. Also, on the UE side, it was discussed UE implementation-based solutions can be considered to mitigate possible long offsets.

[bookmark: _Toc127516382]RAN2 needs further information before agreeing to specify a particular (or any) solution. Send LS to SA2 and ask for further details at least about 1) the definition of the time offset, 2) the granularity of the offset report (does the offset apply only to traffic from a particular application, QoS flow, or DRB?) 3) triggers for reporting the offset or offset change and 4) the expected contents of the report (e.g. which metric(s) to include, averaging/filtering, etc.).
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 needs further information before agreeing to specify a particular (or any) solution. Send LS to SA2 and ask for further details at least about 1) the definition of the time offset, 2) the granularity of the offset report (does the offset apply only to traffic from a particular application, QoS flow, or DRB?) 3) triggers for reporting the offset or offset change and 4) the expected contents of the report (e.g. which metric(s) to include, averaging/filtering, etc.).

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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