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Introduction
There are two SA2 LSs related to XR: LS on FS_XRM Ph2 (S2-2405625 / R3-243019) [1] and LS on Application-Layer FEC Awareness at RAN (S2-2405604 / R3-243018) [2].  
In this contribution, we discus RAN3 replies for SA2 XR LSs.
Discussion
Discussion on LS on FS_XRM Ph2 (S2-2405625 / R3-243019)

Regarding the following SA2 question:
[bookmark: _Hlk164248013]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?
PDU Set correlation information (sol#23) is about cross-PDU set discard operation, e.g. discarding P-frames when associated I-frames cannot be delivered. It should be firstly evaluated by SA4 to check whether such cross-PDU set discard has any impact on QoE. It is therefore proposed that RAN3 can wait SA4’s input before replying SA2.
[bookmark: Pro_PDU_Set_Corr]Proposal 1: For PDU Set correlation information (Q1 of SA2 LS S2-2405625 / R3-243019), RAN3 wait for SA4’s input before replying SA2.

Regarding the following SA2 question:
[bookmark: _Hlk166072087]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.
In R18 XR, RAN3 had related discussion triggered by SA2’s LS and reply to SA2 in R3-232169[3] as follows:
Concerning the data rate information, and assuming that “data rate information” is the measured value of the current bit rate, RAN3 thinks that:
-	The per QoS flow data rate measured by RAN cannot reflect the real bandwidth that can be provided by the network, since it is effected by many factors such as the traffic rate, the air-interface condition and the scheduling strategies
-	It is not feasible to assume that data rates measured per DRB by the RAN can be converted in data rates per QoS Flow, to be signalled to the CN.
-	The per QoS flow data rate measured by RAN before PDCP is exactly the same as the data rate that the UPF could measure, hence there is no need for RAN to report it.
RAN3 therefore cannot reach consensus on the benefits of a solution based on data rate information on a per QoS Flow basis measured and exposed by NG-RAN via NGAP to SMF or via GTP-U to UPF
There were two different understandings on data rate information during RAN3 offline discussion in R3-231859[4] in RAN3119bis e-meeting.
-	Understanding 1: data rate information is the available mean bit rate for the non-GBR flow that can be provided based on the available scheduling radio resource to the non-GBR QoS Flow.
-	Understanding 2: data rate information is the measured value of the current bitrate.
According the reply LS in R3-232169[3], it seems that RAN3 assume the understanding is the “measured value of the current bit rate” i.e. the understanding 2. 
However, the current wording in the LS, i.e. “available data rate for the (non-)GBR QoS Flows” is still not clear to us, in addition, it is not clear whether the available data rate is for all non-GBR flows per UE or per non-GBR flow. No matter it’s “measured value of current bit rate” or “available data rate”, it should be noted that NG-RAN node can measure the data rate per DRB, but multiple QoS flows may be mapped to one DRB, so it’s not feasible for NG-RAN to provide per QoS flow data rata by NG-RAN. Moreover, the data rate for non-GBR QoS Flows might change dynamically based on various factors like system load and UE radio channel condition, it’s not clear for us whether this dynamic changed information can be useful for CN or AF.
[bookmark: Pro_Avail_Data_Rate]Proposal 2: For available data rate for the (non-)GBR QoS Flows (Q3 of SA2 LS S2-2405625), RAN3 feedbacks the following:
- it’s not clear whether the available data rate is based on prediction or measurement 
- it’s not clear whether the granularity of available data rate is per UE or per non GBR QoS flow
- the benefits to provide the dynamically changed data rate depending on many factors is not clear
- the NG-RAN node cannot provide QoS flow level data rate measurement as multiple QoS flows may be mapped to one DRB.

Regarding the following SA2 question:
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.
[bookmark: Pro_PDU_Set_QoS]As for legacy QoS monitoring, NG-RAN can support RAN part of UL/DL packet delay measurement based on the QoS Monitoring request from SMF and reports the RAN part of UL/DL packet delay result to the PSA UPF in the UL data packet or dummy UL packet, with regards to PDU set QoS monitoring, we think the similar configuring and reporting mechanism can be used, but the details may be different, as the measurement is per PDU set. In general, we think it is feasible for NG-RAN to provide the PDU set QoS measurement and report to UPF, but more discussions are needed for a concrete solution and currently there is no TU allocated for RAN3 for this issue. 
[bookmark: OLE_LINK20]Proposal 3: For PDU Set QoS performance (Q6 of SA2 LS S2-2405625), RAN3 feedbacks that it is feasible for NG-RAN node to measure the DL PDU Set QoS performance (the PDU Set Delay and PDU Set Loss Rate), but a concrete solution requires more discussion in RAN3 and RAN3 does not have time allocated for this currently.
Discussion on LS on Application-Layer FEC Awareness at RAN (S2-2405604 / R3-243018)
SA2’s LS is sent to RAN2 and cc to RAN3 about the FEC Awareness at RAN, the following SA2 questions are in the LS:
Questions for RAN2:
· Can NG-RAN determine whether a PDU was successfully delivered over an unacknowledged mode data bearer? If so, does NG-RAN get this information sufficiently early to decide whether or not to drop subsequent AL-FEC packets?
· Provide feedback on the impact on NG-RAN to support dynamic redundancy ratios, i.e., a different ratio of PDUs that need to be successfully transferred to the UE for different PDU Sets within the same QoS flow?

We think the second question is related to RAN3, assuming FEC related discussion is for DL data, it is foreseen that the following issues needs to be discussed in RAN3 to support FEC at RAN, but currently there is no TU allocated to RAN3 with regard this issue.
- how NG-RAN node be aware of the redundancy ratios.
- how NG-RAN to handle the PDUs considering dynamic redundancy ratios
- whether this have impacts on CU-DU split architecture.
[bookmark: Pro_Dyna_Ratio]Proposal 4: For dynamic redundancy ratio (SA2 LS S2-2405604), RAN3 either noted the LS or feedbacks that assuming FEC related discussion is for DL data, RAN3 think that it may have impacts on RAN3 and need more discussion to analysis the impacts but RAN3 does not have time allocated for this currently.
Conclusion
In this contribution, we discus RAN3 replies for SA2 XR LSs, and propose the following:
Proposal 1: For PDU Set correlation information (Q1 of SA2 LS S2-2405625 / R3-243019), RAN3 wait for SA4’s input before replying SA2.
Proposal 2: For available data rate for the (non-)GBR QoS Flows (Q3 of SA2 LS S2-2405625), RAN3 feedbacks the following:
- it’s not clear whether the available data rate is based on prediction or measurement 
- it’s not clear whether the granularity of available data rate is per UE or per non GBR QoS flow
- the benefits to provide the dynamically changed data rate depending on many factors is not clear
- the NG-RAN node cannot provide QoS flow level data rate measurement as multiple QoS flows may be mapped to one DRB.
Proposal 3: For PDU Set QoS performance (Q6 of SA2 LS S2-2405625), RAN3 feedbacks that it is feasible for NG-RAN node to measure the DL PDU Set QoS performance (the PDU Set Delay and PDU Set Loss Rate), but a concrete solution requires more discussion in RAN3 and RAN3 does not have time allocated for this currently.
Proposal 4: For dynamic redundancy ratio (SA2 LS S2-2405604), RAN3 either noted the LS or feedbacks that assuming FEC related discussion is for DL data, RAN3 think that it may have impacts on RAN3 and need more discussion to analysis the impacts but RAN3 does not have time allocated for this currently.
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