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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Before RAN2#126 meeting, SA2 LS on FS_XRM Ph2 (S2-2405625) [1] and SA2 LS on Application-Layer FEC Awareness at RAN (S2-2405604) [2] were sent to RAN2. In this contribution, RAN2 related questions in the LSs will be discussed one by one.
Discussion
RAN2 related questions in S2-2405625 [1]
The questions in S2-2405625 are listed below, and the questions related to RAN2 are marked with yellow.
	· [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?
· Question2 [for SA4]: In Sol#29, PDU Set QoS or ordinary per packet based QoS (e.g. PER, PDB) can be applied for different media streams multiplexed in an IP flow, SA2 would like to ask SA4 whether a media stream (e.g. a video RTP stream) can include packet which is not related to PDU Set?
· 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. 
· Question4 [for SA4 and RAN2]: In Sol#30, the PSA UPF may identify the size of incoming burst based on N6 protocol and send it to NG-RAN to assist RAN scheduling.
· To SA4: is it possible that the application server provides the burst size in the first packet of the burst via N6? 
· Does RAN2 think the burst size is useful for RAN resource scheduling?
· Question5 [for SA4]: Some of the solutions support only QUIC-based media delivery. Can SA4 provide feedback on choosing only solutions for PDU Set identification for encrypted traffic that only support QUIC as transport protocol?
· 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.


· 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?
In the initial discussion of Rel-18 XR, both intra-PDU Set and inter-PDU Set discard were discussed, but only intra-PDU Set discard was specified. In our understanding, the main benefit of introducing inter-PDU Set discard is to reduce the unnecessary transmission. It can improve the resource efficiency. But how much gain can be achieved is unclear. Hence, it had better leave to SA2 to make the decision.
Proposal 1: Whether inter-PDU Set discard needs to be supported can be determined by SA2. 
· 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. 
This mainly impacts the network interface, hence, it is RAN3 topic. It can leave to RAN3 to make decision.
Proposal 2: It depends on RAN3 to decide whehter it is feasible for the NG-RAN to provide available data rate for the (non-)GBR QOS Flows.
· Question4 [for SA4 and RAN2]: In Sol#30, the PSA UPF may identify the size of incoming burst based on N6 protocol, and send it to NG-RAN to assist RAN scheduling.
· Does RAN2 think the burst size is useful for RAN resource scheduling?
This issue had been discussed in Rel-18 XR WI. In RAN2#122 meeting, the below conclusion had been reached by RAN2:
Use the text: “RAN2 would like to thank SA4 for their LS on N6 PDU Set Identification and inform that RAN can benefit from getting XR related information about End of Burst (1 bit). RAN2 have not identified any other dynamic information that is useful.” With the above changes, the LS is approved (unseen).

Based on the above conclusion, only the XR related information about End of Burst (1 bit) is useful from RAN2 point of view. There is no further evidence showing the benefit to further know the size of incoming burst, we prefer to answer SA2 that there is no clear benefit. 
Proposal 3: From RAN2 perspective, burst size is not needed for resource scheduling.
· 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.
In Rel-18 XR, the PDU Set level QoS requirement is satisfied by best effort. No PSDB/PSER measurements were introduced in NG-RAN. Furthermore, considering PDU Set is only known by UE for UL, it is hard for gNB to perform PSDB/PSER measurement without RAN enhancements. If measurement exposion is introduced, it will bring much specification effort in both RAN2 and RAN3. Hence, it is slightly preferred not to introduce measurement and exposion the PDU Set QoS performance to the application server unless the gain is justified.
Proposal 4: It is slightly preferred not to introduce measurement and exposion of the PDU Set QoS performance to the application server.
RAN2 related questions in S2-2405604 [2]
In S2-2405604, there are two questions related to RAN2 as listed below:
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?

· 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?
From technical point of view, for the unacknowledged mode data bearer, RLC can determine whether a PDU is successfully transmitted through HARQ feedback. But considering HARQ feedback is not reliable enough, NACK->ACK error may happen, hence, it may result wrong drop of subsequent AL-FEC packets. Furthermore, considering the HARQ feedback is not very timely, it is doubtable whether it is sufficiently early.  Based on the above, it is slightly to not support this function.
Proposal 5: It is slightly preferred not to introduce the FEC-based discard in Rel-19 XR. 
· 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?
Distinguishing direction to discuss the impact to support dynamic redundancy ratios:
· For DL, from RAN perspective, it mainly impacts RAN3. 
· For UL, beside the impact on RAN3, it also impacts RAN2. The main impact is on PDU discard. 
Proposal 6: From RAN2 perspective, to support dynamic redundancy ratios, no RAN2 spec impact in DL, but it will impact the PDU discard in UL.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Whether inter-PDU Set discard needs to be supported can be determined by SA2. 
Proposal 2: It depends on RAN3 to decide whehter it is feasible for the NG-RAN to provide available data rate for the (non-)GBR QOS Flows.
Proposal 3: From RAN2 perspective, burst size is not needed for resource scheduling.
Proposal 4: It is slightly preferred not to introduce measurement and exposion of the PDU Set QoS performance to the application server.
Proposal 5: It is slightly preferred not to introduce the FEC-based discard in Rel-19 XR. 
Proposal 6: From RAN2 perspective, to support dynamic redundancy ratios, no RAN2 spec impact in DL, but it will impact the PDU discard in UL.
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