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Introduction
There are two SA2 LSs related to XR: LS on FS_XRM Ph2 (S2-2405625 / R2-2404139) and LS on Application-Layer FEC Awareness at RAN (S2-2405604 / R2-2404138). 
In this contribution, we discus RAN2 replies for SA2 XR LSs.
Discussion
Discussion on LS on FS_XRM Ph2 (S2-2405625 / R2-2404139)
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 RAN2 can wait for SA4’s input before replying SA2.
[bookmark: Pro_PDU_Set_Corr]Proposal 1: For PDU Set correlation information (Q1 of SA2 LS S2-2405625), RAN2 wait for SA4’s input before replying SA2.

Regarding the following SA2 question:
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.
For GBR QoS flows, our understanding is that SA2 question is related to mechanisms other than Alternative QoS profile (as defined in SA2 TS 23.501 clause 5.7.1.2a). 
As to the question, based on NG-RAN implementation (e.g. scheduling decision), it is feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS flows. The available data rate for non-GBR QoS Flows might change dynamically based on various factors like system load and UE radio channel condition. We noted that in Rel-18 discussion, RAN3 replied to SA2 on a similar question in LS R3-232169 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
[bookmark: Pro_Avail_Data_Rate]Proposal 2: For available data rate for the (non-)GBR QoS Flows (Q3 of SA2 LS S2-2405625), RAN2 feedbacks that it is feasible for NG-RAN to provide such information, and the information might change dynamically especially for non-GBR QoS flows. It is noted that in Rel-18, RAN3 replied to SA2 in R3-232169 that RAN3 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.

Regarding the following SA2 question:
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?
Such burst size information might be beneficial for DL scheduling e.g. if pre-allocation of the resource is necessary. From RAN2’s point of view, utilization of such burst size information is handled by gNB implementation, and there is no impact to air interface specifications.
[bookmark: Pro_Burst_Size]Proposal 3: For burst size (Q4 of SA2 LS S2-2405625), RAN2 feedbacks that burst size information might be beneficial for DL scheduling, and RAN2 does not expect any impact to air interface specifications.

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.
From RAN2’s perspective, it is feasible for gNB to measure the DL PDU Set QoS performance (the PDU Set Delay and PDU Set Loss Rate). 
[bookmark: Pro_PDU_Set_QoS]Proposal 4: For PDU Set QoS performance (Q6 of SA2 LS S2-2405625), RAN2 feedbacks that it is feasible for gNB to measure the DL PDU Set QoS performance (the PDU Set Delay and PDU Set Loss Rate).
Discussion on LS on Application-Layer FEC Awareness at RAN (S2-2405604 / R2-2404138)
Regarding the following SA2 question:
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?

Assuming FEC related discussion is for DL data. For RLC UM, there is no RLC level acknowledgement, which is a functionality of RLC AM. There can be HARQ ACK/NACK from UE on whether a MAC PDU has been correctly received or not. The delay from HARQ feedback to the associated DL data is determined by gNB scheduler and signalled by gNB explicitly in DCI field PDSCH-to-HARQ_feedback timing indicator. The minimum delay is determined by UE PDSCH procedure time defined in RAN1 TS 38.214 clause 5.3, which can be below 1 ms. However, there are some error cases where UE does not receive the PDU correctly but gNB assumes UE has received it: 
· DTX to ACK error (UE sends no HARQ ACK/NACK e.g. due to missed detection of PDCCH, but gNB detects as ACK), e.g. as in RAN4 TS 38.104 clause 8.3.1.2, the DTX to ACK probability shall not exceed 1% for all PUCCH formats carrying ACK/NACK bits.
· NACK to ACK error (UE sends NACK but gNB detects as ACK), e.g. as in RAN4 TS 38.104 clause 8.3.3.1.2, the NACK to ACK probability shall not exceed 0.1% for PUCCH format 1.
[bookmark: Pro_PDU_Delivery]Proposal 5: For determination of PDU delivery for RLC UM (SA2 LS S2-2405604), RAN2 feedbacks that assuming FEC related discussion is for DL data, gNB can get HARQ ACK/NACK from UE on whether a MAC PDU has been correctly received or not, and the minimum delay between HARQ feedback and associated DL data can be less than 1 ms. However there are some error cases where UE does not receive the PDU correctly but gNB assumes UE has received it (e.g. DTX to ACK error, NACK to ACK error).
As to the impact on NG-RAN to support dynamic redundancy ratios, assuming FEC related discussion is for DL data, from RAN2’s point of view, supporting dynamic redundancy ratios is handled by gNB implementation, and there is no impact to air interface specifications. The question is more relevant for RAN3 (which is Cced in SA2 LS), e.g. the needed signalling for dynamic redundancy ratios.
[bookmark: Pro_Dyna_Ratio]Proposal 6: For dynamic redundancy ratio (SA2 LS S2-2405604), RAN2 feedbacks that assuming FEC related discussion is for DL data, from RAN2’s point of view, there is no impact to air interface specifications to support dynamic redundancy ratios. The question is more relevant for RAN3.

Regarding the following SA2 question:
Questions for RAN2 and SA4:
· One solution (solution #3 in TR 23.700-70) proposed that an application may signal the required content ratio for a PDU Set (i.e., the required ratio of PDUs of a PDU Set needed by the receiver to reconstruct the original content) by first providing a mapping between content ratio levels and PDU Set Importance (PSI) values in the control plane to 5GS and by then using the PSI in the GTP-U header and the mapping received to determine the content ratio per PDU Set at NG-RAN. Does SA4 consider this a feasible option?

The question is more relevant for SA4. Current procedure is that for DL data, PSI is marked in RTP header, i.e. after application layer generates packets. Since FEC is performed in application layer, then PSI is also identified after FEC. Therefore the solution#3 actually changes the overall data processing flow. 
[bookmark: Pro_PSI_Redundancy]Proposal 7: For linkage of PSI to FEC redundancy ratio (SA2 LS S2-2405604), RAN2 wait for SA4’s input before replying SA2.
Conclusion
In this contribution, we discus RAN2 replies for SA2 XR LSs, and propose the following:
Proposal 1: For PDU Set correlation information (Q1 of SA2 LS S2-2405625), RAN2 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), RAN2 feedbacks that it is feasible for NG-RAN to provide such information, and the information might change dynamically especially for non-GBR QoS flows. It is noted that in Rel-18, RAN3 replied to SA2 in R3-232169 that RAN3 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.
Proposal 3: For burst size (Q4 of SA2 LS S2-2405625), RAN2 feedbacks that burst size information might be beneficial for DL scheduling, and RAN2 does not expect any impact to air interface specifications.
Proposal 4: For PDU Set QoS performance (Q6 of SA2 LS S2-2405625), RAN2 feedbacks that it is feasible for gNB to measure the DL PDU Set QoS performance (the PDU Set Delay and PDU Set Loss Rate).
Proposal 5: For determination of PDU delivery for RLC UM (SA2 LS S2-2405604), RAN2 feedbacks that assuming FEC related discussion is for DL data, gNB can get HARQ ACK/NACK from UE on whether a MAC PDU has been correctly received or not, and the minimum delay between HARQ feedback and associated DL data can be less than 1 ms. However there are some error cases where UE does not receive the PDU correctly but gNB assumes UE has received it (e.g. DTX to ACK error, NACK to ACK error).
Proposal 6: For dynamic redundancy ratio (SA2 LS S2-2405604), RAN2 feedbacks that assuming FEC related discussion is for DL data, from RAN2’s point of view, there is no impact to air interface specifications to support dynamic redundancy ratios. The question is more relevant for RAN3.
Proposal 7: For linkage of PSI to FEC redundancy ratio (SA2 LS S2-2405604), RAN2 wait for SA4’s input before replying SA2.
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