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Introduction
This document discusses about questions asked by SA2 LSes [1][2].

Discussion
LS on FS_XRM Ph2
In the LS on XRM, there are four questions to RAN2:
	· [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. 
· 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?
· 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.


Question 1 is whether RAN2 sees any improvement with adding inter-PDU set correlation for PDU set discard decision. In Rel-18, each PDU set is treated independently and there was no correlation between PDU sets. If this PDU set correlation information is provided to RAN, RAN2 can consider inter-PDU set discard mechanism that discard of one PDU set makes discard other correlated PDU sets. This could be potential enhancement of packet discard mechanism in Rel-19 XR including multi-modality enhancement. We see this information is useful.
Proposal 1. RAN2 to respond that PDU Set correlation information with dependency relationship among PDU sets is useful for packet discard enhancement. 
Question 3 is about feasibility of NG-RAN’s available data rate report for (non-)GBR QoS flows. Each gNB scheduler should always estimate not only total system capacity (i.e. total throughput) but also per QF/DRB/user capacity for various purposes e.g. admission control, QoS monitoring, etc. Even for non GBR flow, it is possible and feasible to estimate the available data rate, as it is considered as a basic feature of gNB implementation. 
Proposal 2. RAN2 to respond that it is feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS flows.
Question 4 is about usefulness of data burst size for downlink traffic. Note that SA2’s main consideration is downlink. gNB is able to allocate the downlink assignment after the actual data arrival, since gNB’s scheduling delay is usually very short and has marginal impact to scheduling performance. gNB has freedom to choose either dynamic scheduling or configured scheduling with data multiplexing based on traffic load and scheduling policy. Therefore, the size information might not be so useful. 
Proposal 3. RAN2 to respond that burst size may not be so useful in downlink.
Question 6 is about PDU Set QoS measurement in RAN. We see that it is an extension of tradition QoS measurement to PDU Set basis. Thus, it is feasible, but whether it is useful is out of scope of RAN2. 
Proposal 4. RAN2 to respond that measurement of PDU Set QoS performance is feasible. Whether and how it is useful should be determined by SA2.
LS on Application-Layer FEC Awareness at RAN
In the LS on application-layer forward error correction (AL-FEC), there are three questions to RAN2:
	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?

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 first question is whether the transmitter in RAN can determine the successful delivery in RLC UM.  
For downlink, DU may guess the successful delivery based on HARQ feedback. However, the mapping table between PDU and transport block (TB) should be known by the gNB. It is not guaranteed that every gNB implementation has it as existing RAN functionalities does not require this mapping table with delivery information. Also, the successful delivery of HARQ feedback on PUCCH is not always guaranteed. For uplink, there is no HARQ feedback. The UE is not sure whether the previous transport block was successfully delivered. 
Also, NR utilizes 16 to 32 HARQ processes for parallel HARQ transmissions and HARQ feedback itself inherits RTT delay. Thus, even if gNB may get HARQ feedback, it may be too late to drop subsequent AL-FEC packets.
Moreover, for downlink, AL-FEC related procedure could be performed at CU whereas delivery status check is performed at DU. It seems that the discussion requires RAN3 involvement. 
Proposal 5-1. RAN2 to respond that it is not feasible for NG-RAN to determine successful delivery of RLC UM data for both downlink and uplink. Ask RAN3 for further check.
Proposal 5-2. RAN2 to respond that even if we assume gNB may get HARQ feedback information, it may be too late to drop subsequent AL-FEC packets.
The second question is about dynamic redundancy ratios. For this solution, the main consideration is downlink.  For downlink, there is no specification impact foreseen. However, the dynamic redundancy ratio should be considered by gNB scheduler. Currently it is not what gNB scheduler is required. It seems clear that gNB scheduler complexity will be increased. 
Proposal 6. RAN2 to respond that for dynamic redundancy in downlink, no RAN2 spec impact is foreseen but gNB scheduler complexity is expected.
The last question is about application signalling to 5GS on the required content ratio and PSI value. Similar to the previous question, it is about gNB scheduler implementation.  There is no RAN2 impact but gNB scheduler complexity is expected.
Proposal 7. RAN2 to respond that for application signalling on the required content ratio and PSI value, no RAN2 spec impact is foreseen but gNB scheduler complexity is expected.

Conclusion
RAN2 is requested to discuss and agree the following proposals:
[XRM]
Proposal 1. RAN2 to respond that PDU Set correlation information with dependency relationship among PDU sets is useful for packet discard enhancement.
Proposal 2. RAN2 to respond that it is feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS flows.
Proposal 3. RAN2 to respond that burst size may not be so useful in downlink.
Proposal 4. RAN2 to respond that measurement of PDU Set QoS performance is feasible. Whether and how it is useful should be determined by SA2.
[bookmark: _GoBack][AL-FEC]
Proposal 5-1. RAN2 to respond that it is not feasible for NG-RAN to determine successful delivery of RLC UM data for both downlink and uplink. Ask RAN3 for further check.
Proposal 5-2. RAN2 to respond that even if we assume gNB may get HARQ feedback information, it may be too late to drop subsequent AL-FEC packets.
Proposal 6. RAN2 to respond that for dynamic redundancy in downlink, no RAN2 spec impact is foreseen but gNB scheduler complexity is expected.
Proposal 7. RAN2 to respond that for application signalling on the required content ratio and PSI value, no RAN2 spec impact is foreseen but gNB scheduler complexity is expected.
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