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1.	Introduction
In RAN2#126 meeting, RAN2 has received two LSs from SA2 on XR WI (R2-2404138, R2-2404139) [1][2]. This document shows our views on answers of the questions from SA2.
2.	Discussion
In RAN2#126 meeting, RAN2 has received two LSs from SA2 on R19 XR WI (R2-2404138, R2-2404139). Given that related functions are defined only for DL traffic in general, our views on the answers of the question below is provided only for DL traffic.
Aspects on Application-Layer FEC Awareness at RAN
According to the SA2 LS on application layer forward error correction (AL-FEC) for XR [1], there are several questions to RAN2 in order to further discuss on different views on whether the AL-FEC is useful for XR applications, as follows:
	Questions for RAN2:
· [bookmark: _Hlk165899515][bookmark: _Hlk165898196]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?
· [bookmark: _Hlk165900081][bookmark: _Hlk165900239]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?

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?



Given that the solutions related to AL-FEC defined in TR 23.700 are defined in order to discard obsolete AL-FEC PDUs in NG-RAN, it is assumed that the question is only for DL traffic. 
[bookmark: _Hlk166123905]For the first question for RAN2, the only method to determine whether the DL transmission is successful or not on UM DRB is HARQ feedback transmitted in MAC layer. For example, when the UE indicates HARQ NACK for a data, it is up to network implementation to decide whether to perform retransmission of the corresponding DL data or to determine that the associated data transmission has failed. However, there could be residual error for the HARQ feedback (i.e., 1% for ACK miss and 0.1% for NACK to ACK detection), so it may not be able to provide sufficient accuracy on whether a data in UM DRB is transmitted or not. In addition, for CU-DU split case, there could be additional delay to determine whether the transmission of data (i.e., UDP packet) is successful or not, due to cross-layer interaction between the MAC layer to UDP layer. Then, NG-RAN may not be able to acquire the information sufficiently early to decide whether to drop the subsequent AL-FEC packets. 
Proposal 1. For the first question on LS for AL-FEC(R2-2404138), RAN2 should answer as:
· The only method to determine whether the DL transmission is successful or not on UM DRB is HARQ feedback transmitted in MAC layer. However, due to HARQ feedback error, it may not be accurate to determine whether the corresponding data is successfully delivered or not.
· For CU/DU split implementation, due to additional delay from MAC layer to UDP layer, NG-RAN may not be able to acquire the information sufficiently early to decide whether to drop the subsequent AL-FEC packets.  

For the second question for RAN2, there could be additional impact on transmitting PDCP entity. Specifically, if the gNB determines that the number of successfully transmitted PDUs within a PDU set is more than a redundancy ratio, the transmitting PDCP entity in gNB may discard the remaining PDUs within the PDU set. In other words, the additional discard mechanism should be defined in PDCP layer considering the redundancy ratio, which could be very complicated in PDCP aspects. In addition, if the redundancy ratio is different for each PDU sets, the corresponding discard operation would be even more complicated, causing a huge impact on transmitting PDCP entity.
Proposal 2. For the second question on LS for AL-FEC(R2-2404138), RAN2 should answer as:
· Introducing a redundancy ratio may cause the additional impact on transmitting PDCP entity e.g., additional discarding operation in PDCP layer considering the redundancy ratio, which could be complicated in PDCP aspects. In addition, if the redundancy ratio is different for each PDU sets, the corresponding discard operation would be even more complicated, causing a huge impact on transmitting PDCP entity.

For the question to SA4 and RAN2, it is about how to signal the redundancy ratio from the application to NG-RAN and whether the redundancy radio can be mapped to the existing PDU set importance. In our view, RAN2 cannot determine the feasibility of the proposed solution for now and it should be firstly checked by SA4. In this sense, there is no need to answer to this question. 
Proposal 3. There is no need to answer question to SA4 and RAN2 on LS for AL-FEC(R2-2404138).

on FS_XRM Ph2
An LS on FS_XRM Ph2 (R2-2404139) [2] asks about evaluate solutions for key aspects on defined in TR 23.700-70, including the following questions: 
	· [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?
· [bookmark: _Hlk166143486]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?
· [bookmark: _Hlk166174745]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.




For Question 1, for DL traffic, inter-PDU set dependency among PDU sets for the same QoS flow may be useful for resource efficiency. Specifically, if an information related to inter-PDU set dependency is provided, additional PDU set discard based on inter-PDU set dependency can be defined, similar to PDU set discard operation defined in Rel-18, in order to avoid the redundant PDU sets.
Proposal 4. For Question 1 of LS on FS_XRM Ph2 (R2-2404139), RAN2 should answer that inter-PDU set dependency among PDU sets for the same QoS flow may be useful for resource efficiency of DL traffic.
For Question 3, network can be aware of data rate for GBR QoS Flows and non-GBR QoS flows for DL traffic, since the network performs DL scheduling for each QoS flow. Therefore, from RAN2 point of view, it is feasible to provide available data rate for the (non-)GBR QoS Flows, if the signalling from NG-RAN to CN can be defined.
Proposal 5. For Question 3 of LS on FS_XRM Ph2 (R2-2404139), RAN2 should answer that network can be aware of data rate for GBR QoS Flows and non-GBR QoS flows for DL traffic.
For Question 4, if the burst size is visible in the NG-RAN, the gNB would know the end of the data burst, then the network would be able to schedule the corresponding DL data more efficiently.
Proposal 6. For Question 4 of LS on FS_XRM Ph2 (R2-2404139), from RAN2 point of view, the burst size information would be helpful to schedule DL data more efficiently, since the gNB is aware of the end of the data burst based on the burst size.
For Question 6, for the solution proposed in [3], NG-RAN may need to measure the PDU set delay and the PDU set loss rate for DL data. However, from RAN2 point of view, there is no mechanism to determine PDU set delay and/or PDU set loss rate as follows:
· For PDU set delay, it depends on the definition of “PDU set delay.” Specifically, if the PDU set delay is defined as “a time period from the time point of arrival of first PDU within PDU set to the time point of HARQ transmission of last PDU within the PDU set,” the network may measure the PDU set delay since the network performs DL scheduling.
· For loss rate of PDU set, one method to determine whether PDU of the PDU set is transmitted successfully or not is HARQ feedback provided by MAC layer, but it may not be accurate due to feedback error (i.e., 1% for ACK miss and 0.1% for NACK to ACK detection). Therefore, it is hard to measure the loss rate accurately using the existing operation, unless UE reports the PDU set loss rate to gNB.
Proposal 7. For Question 6 of LS on FS_XRM Ph2 (R2-2404139), RAN should answer as:
· The network may measure PDU set delay, since the network the network performs DL scheduling.
· It is hard to measure PDU set loss rate accurately using the existing operation, unless UE reports the PDU set loss rate to gNB.


3.	Conclusion
In this contribution, it is discussed on two LSs from SA2. This document includes following proposals:
Proposal 1. For the first question on LS for AL-FEC(R2-2404138), RAN2 should answer as:
· The only method to determine whether the DL transmission is successful or not on UM DRB is HARQ feedback transmitted in MAC layer. However, due to HARQ feedback error, it may not be accurate to determine whether the corresponding data is successfully delivered or not.
· For CU/DU split implementation, due to additional delay from MAC layer to UDP layer, NG-RAN may not be able to acquire the information sufficiently early to decide whether to drop the subsequent AL-FEC packets.
Proposal 2. For the second question on LS for AL-FEC(R2-2404138), RAN2 should answer as:
· Introducing a redundancy ratio may cause the additional impact on transmitting PDCP entity e.g., additional discarding operation in PDCP layer considering the redundancy ratio, which could be complicated in PDCP aspects. In addition, if the redundancy ratio is different for each PDU sets, the corresponding discard operation would be even more complicated, causing a huge impact on transmitting PDCP entity.
Proposal 3. There is no need to answer question to SA4 and RAN2 on LS for AL-FEC(R2-2404138).
Proposal 4. For Question 1 of LS on FS_XRM Ph2 (R2-2404139), RAN2 should answer that inter-PDU set dependency among PDU sets for the same QoS flow may be useful for resource efficiency of DL traffic.
Proposal 5. For Question 3 of LS on FS_XRM Ph2 (R2-2404139), RAN2 should answer that network can be aware of data rate for GBR QoS Flows and non-GBR QoS flows for DL traffic.
Proposal 6. For Question 4 of LS on FS_XRM Ph2 (R2-2404139), from RAN2 point of view, the burst size information would be helpful to schedule DL data more efficiently, since the gNB is aware of the end of the data burst based on the burst size.
Proposal 7. For Question 6 of LS on FS_XRM Ph2 (R2-2404139), RAN should answer as:
· The network may measure PDU set delay, since the network the network performs DL scheduling.
· It is hard to measure PDU set loss rate accurately using the existing operation, unless UE reports the PDU set loss rate to gNB.
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