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1	Introduction
RAN3 received a LS (3) from SA2 on Rel-19 XR, with following questions related to RAN3:
· [bookmark: _Hlk164248013][bookmark: _Hlk164340234]Question1 [for SA4, RAN2 and RAN3]: PDU Set correlation information (Sol#23) provides the dependency relationship among PDU Sets. Does SA4, RAN2 and RAN3 see any improvement with adding inter-PDU set correlation information to assist RAN making PDU set discarding decision as comparing to the existing (R18) PDU Set information that is already provided by the AS?
· Question3 [for RAN2 and RAN3]: SA2 would like to ask for to feedback on whether it is feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS Flows. 
· Question6 [for RAN2 and RAN3]: In the attached S2-2405372, it introduces to measure and expose the PDU Set QoS performance (i.e., the PDU Set Delay and PDU Set Loss Rate) to the application server, SA2 would like RAN2 and RAN3 to provide feedback on the attached solution.
This contribution analyses the above issues and proposes way forward.
2	Discussion on Question1 
As described in SA2 TR23.700-70, the application data are related. The AS encodes video using 15fps with I,P1,P2,P3,I,… structure. Each frame is encoded as its own PDU set from AS. The decoder needs previously encoded I/P-frames for proper rendering. In this example, if gNB discards the first I-frame during congestion then the following three P-frames are useless to the receiver/decoder. Likewise, if gNB discards P2 then P3 is also useless to the receiver/decoder.
If the gNB does not consider the PDU Set correlation information, the gNB continues the data transmission of the remaining PDU sets that will be finally discarded by the UE. In above example, it is a waste to continue the transmission of the following three P-frames (in case the first I-frame is discarded) or the following P3 (in case P2 is discarded). Continue the unnecessary transmission not only make the current congestion even worse, it also waste the energy in the UE, especially for the UE that limited battery. For example, AR glass is limited in form factor, any radio transmission that does not produce any meaningful outcome to end-user should be avoid. 
Observation: it is beneficial for gNB to know the PDU Set correlation information. 
The required specification change is about the user plane. New PDU Set Correlation information needs to be added, for example, in the PDU Set Information user plane protocol. The information is provided by the AS, and need to be decide by SA4. So the detailed encoding can be discussed later. 
Proposal 1: reply to SA2 that inter-PDU set correlation information is beneficial, e.g. to assist RAN making PDU set discarding decision as comparing to the existing (R18) PDU Set information that is already provided by the AS. 
3	Discussion on Question3
Question3 is about the feasibility for the NG-RAN to provide available data rate for the (non-)GBR QoS Flows  to CN. As described in SA2 TR23.700-70, “The available data rate is the following and the near future (e.g. the next 2s) data rate can be provided by the NG-RAN and is also supported by the NG-RAN for the QoS Flow.”
The gNB guarantees the GFBR and ensures that the MFBR is not exceeded, while there is no guarantee for non-GBR flows, except gNB only ensures that the UE-AMBR is not exceeded in the downlink direction. The available data rate highly depends on the available radio resource that may be changed very dynamically, due to many factors. The available radio resource also related to the mobility of the UE, e.g. UE handout to neighboring cell, or UE hand-in from the neighboring cell, that is also very dynamic. Even it is possible to provide the “near future” available data rate for non-GBR QoS Flow, the benefit is questionable due to the “non-guaranteed” nature of non-GBR QoS flow.  
Observation 2-1: it is questionable for the benefit to provide a “near future” available data rate for non-GBR QoS flow.
Even in case NG-RAN provides the near future available data rate to CN, the NG-RAN need to ensure the available data rate is met/guaranteed in the near future. Otherwise, the report to the CN is useless. This seems introduce a new type of QoS flow, e.g. a guaranteed “near-future” non-GBR QoS flow, in addition to current GBR and non-GBR. This will require significant modification to the implementation of NG-RAN node, e.g. the scheduling algorithm. 
Observation 2-2: Providing a near future available data rate means the available data rate need to be guaranteed by the gNB in the near future. This implies a new type in addition to current GBR and non-GBR. 
Observation 2-3: Providing a near future available data rate requires a major modification to the NR-RAN node, e.g. the scheduling algorithm.
Based on the above analysis, the answer to SA2 should be “it is not feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS Flows.”
Proposal 2: rely to SA2 that it is not feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS Flows.
4	Discussion on Question6
Question6 is about the measure and expose the PDU Set QoS performance (i.e., the PDU Set Delay and PDU Set Loss Rate).
Current 5GC may provide PDU Set QoS parameters such as PSDB and PSER to RAN to ensure QoS for the service. The gNB then perform the PDU Set based QoS handling. However, there is no mechanism via which the AF/5GC can know whether the PSDB and/or PSER are satisfied. Without the ability to measure the PDU Set Delay (PSD) and/or PDU Set Error Rate (PSER) and report it, a failure to achieve the requested PDU Set QoS will be unknown, and hence it is not possible for the AF or 5GC to take action to mitigate the failure to achieve the requested PDU Set QoS.
The S2-2405372 provides a method to measure and expose the PDU Set QoS performance (call flow is copied as below):


Figure 6.X.3-1 PDU Set Performance exposure 
After the NG-RAN receive the request to measure/exposure the PDU Set QoS performance, the NG-RAN performs the measurement, and report the measured delay and error rate for PDU Set to 5GC.
The required Stage-3 enhancement in RAN3 can be:
· 5GC -> RAN direction: enable the 5GC to request NG-RAN to measure and exposure PDU Set QoS performance.
· RAN -> 5GC direction: report the PDU Set QoS performance, i.e. the measured DL PDU Set Delay and measured PSER.
The detailed RAN3 impact can be further discussed after SA2 make the decision. It is proposed to reply SA2 that RAN3 can support the measure/exposure PDU Set QoS performance if decide by SA2. 
Proposal 3: rely to SA2 that RAN3 can support the measure/exposure the PDU Set QoS performance if decide by SA2.
A draft reply LS can be found in Annex A – draft reply LS to SA2
5	Conclusion
In this contribution, we discussed the RAN3 impact for the SA2 LS. Our proposals are:
Observation: it is beneficial for gNB to know the PDU Set correlation information. 
Proposal 1: reply to SA2 that inter-PDU set correlation information is beneficial, e.g. to assist RAN making PDU set discarding decision as comparing to the existing (R18) PDU Set information that is already provided by the AS. 
Observation 2-1: it is questionable for the benefit to provide a “near future” available data rate for non-GBR QoS flow.
Observation 2-2: Providing a near future available data rate means the available data rate need to be guaranteed by the gNB in the near future. This implies a new type in addition to current GBR and non-GBR. 
Observation 2-3: Providing a near future available data rate requires a major modification to the NR-RAN node, e.g. the scheduling algorithm.
Proposal 2: reply to SA2 that it is not feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS Flows.
Proposal 3: reply to SA2 that RAN3 can support the measure/exposure the PDU Set QoS performance if decide by SA2.
A draft reply LS can be found in Annex A – draft reply LS to SA2
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Contact Person:	
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1. Overall Description:
RAN3 would like to thank SA2 for the LS on FS_XRM Ph2. RAN3 would like to provide following answers to the questions from SA2. 

· Question1 [for SA4, RAN2 and RAN3]: PDU Set correlation information (Sol#23) provides the dependency relationship among PDU Sets. Does SA4, RAN2 and RAN3 see any improvement with adding inter-PDU set correlation information to assist RAN making PDU set discarding decision as comparing to the existing (R18) PDU Set information that is already provided by the AS?
[RAN3]: inter-PDU set correlation information is beneficial, e.g. to assist RAN making PDU set discarding decision as comparing to the existing (R18) PDU Set information that is already provided by the AS.
· Question3 [for RAN2 and RAN3]: SA2 would like to ask for to feedback on whether it is feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS Flows. 
[RAN3]: it is not feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS Flows.
· Question6 [for RAN2 and RAN3]: In the attached S2-2405372, it introduces to measure and expose the PDU Set QoS performance (i.e., the PDU Set Delay and PDU Set Loss Rate) to the application server, SA2 would like RAN2 and RAN3 to provide feedback on the attached solution.
[RAN3]: RAN3 can support the measure/exposure the PDU Set QoS performance if decide by SA2.


2. Actions:
To SA2: RAN3 respectfully asks SA2 to take the above into account.

3. Date of Next TSG-RAN WG2 Meetings:
RAN3#125	19th – 23rd August 	Maastricht, NL 
RAN2#125-bis	14th – 18th October 	China
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