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1 Introduction
[bookmark: _Hlk165995606]This paper discusses RAN2 replies to SA2 LS on n FS_XRM Ph2 (S2-2405625) and SA2 LS on Application-Layer FEC Awareness at RAN (S2-2405604).
2 Discussion
2.1 Replies to SA2 LS on FS_XRM Ph2
[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?
Basically, we think dependencies between PDU sets should be considered. For example, inter-PDU set dependent discarding could be applied, considering there may be dependencies between PDU sets. In some implementation, packets between frames e.g., in a GOP have some dependency since the application needs to decode one frame based on another frame.  In one case, a PDU set transmission may fail finally after several HARQ retransmission. In a second case, PDUs of a PDU set may not be transmitted due to the discard timer expiry. If a subsequent PDU set is dependent to the PDU set for which PSDB was exceeded, it should be also discarded in light of the transmission resource efficiency. It is beneficial to make RAN aware of inter-PDU set correlation information so that the PDU sets that might not be useful to the application layer can be discarded which in turn may lead to capacity improvements.

Proposal 1: RAN2 thinks that inter-PDU set correlation information is beneficial to assist RAN in making PDU set discarding decisions so that the PDU sets that might not be useful to the application layer can be discarded which in turn may lead to capacity improvement.


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. 
The available data rate is the bitrate that can be provided to the (non-)GBR QoS Flow based on the available scheduling radio resource to the (non-)GBR QoS Flow. The available bitrate can be treated as the near-future bitrate and is not the measured value of the current bitrate in the radio interface for the (non-)GBR QoS Flow.
It should be feasible that NG-RAN node provides available bit rate to CN. Assuming gNB can support AI/ML function, it would be feasible to predict available data rate according to inputs as measured data rate for the QoS flow and available scheduling resources. The gNB is able to provide per QoS flow’s available data rate e.g., by one to one QoS flow to DRB mapping, and using per QoS flow QoS parameters for scheduling and etc. 
From RAN2 point of view, it is more RAN3 related issue. RAN2 can let RAN3 to provide response to SA2.

Proposal 2: RAN2 leave the Question3 to RAN3 to provide the reply 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?

The data burst is a set of multiple PDUs generated and sent by the application in a short period of time. In Rel-18, PDU set size in bytes for a PDU set is provided in PDU set information. Similar with PDU set size, it would be also possible that the application server can provide the data burst size to gNB. Assuming the burst size can be provided to gNB, gNB can use it for resource scheduling e.g., optimize resource allocation for the incoming data burst with the prior knowledge.

Proposal 3: Assuming the size for incoming data burst can be provided to gNB, gNB can use it for resource scheduling e.g., optimize resource allocation for the incoming data burst.


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.

Firstly, in the attached S2-2405372, the PDU Set QoS performance is for a or some particular PDU sets. The PDU Set Delay and PDU Set Loss Rate mainly relies on radio conditions and other factors (e.g., UE mobility – handover). For example, since the radio condition might  change dynamically or handover may occur, the PDU Set QoS performance for a PDU set may not be reliable. It is questionable how the application server use the PDU Set QoS performance of one or some particular PDU sets.

In the attached S2-2405372, the PDU set loss rate is defined as how many PDUs within the PDU set are sent to the UE successfully and/or how many PDUs in the PDU set are lost (not sent to the UE successfully). However, for RLC UM, it is difficult to measure per PDU loss accurately since there is no RLC feedback. Someone may argue the gNB can measure the PDU loss based on HARQ feedback. But the HARQ feedback is not reliable due to error decoding.

Proposal 4:  RAN2 to ask SA2 to clarify how the application server to use the PDU Set QoS performance of one or some particular PDU sets and reply to SA2 it is difficult to measure per PDU loss accurately for RLC UM.

2.2 Replies to SA2 LS on Application-Layer FEC Awareness at RAN

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?

Based on the description in the LS, we assume, that the application of AL-FEC is for this discussion limited to the downlink direction. Furthermore, we interpret the term “unacknowledged mode data bearer” as a DRB configured with RLC UM. With these assumption, NG-RAN can not reliably determine whether a PDU was successfully delivered to the UE over a bearer configured with RLC UM. Even though the UE is reporting HARQ feedback in the UL, e.g. PUCCH, for a MAC PDU/TB, the L1 signalling cannot be considered as error-free, e.g. NACK-to-ACK errors may occur.
Proposal 5: For DL transmission on a radio bearer configured with RLC UM, NG-RAN cannot reliably determine whether a PDU was successfully delivered to the UE. 
· 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?

For the dynamic redundancy ratio scenario, the redundancy ratio is signalled within the PDU set Information in the GTP-U header to the gNB. Similar as for the other PDU Set Information, e.g. PSI, PDU set sequence number, PDU set size, etc., gNB uses the redundancy ratio provided for a PDU set and does the corresponding actions. We don’t expect any specific mpact on NG-RAN for the support of dynamic redundancy ratios.  

Proposal 6: no specific impact on NG-RAN is seen for the support of dynamic redundancy ratios. 

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?
Currently the PSI field is only used for discarding, e.g. when PSI-based discarding is activated. Currently RAN only distinguishes between a high importance level and a low importance level. Even though the overloading of the PSI value with a redundancy ratio is one solution for signalling the redundancy ratio, we think it is more in the expertise of SA4 to provide some feedback for this solution, as the solution may change the semantics of the PSI field defined in TS26.522. 

Proposal 7: RAN2 thinks that it is more in the expertise of SA4 to provide some feedback for this solution. 
3	Conclusion
This paper discusses RAN2 replies to SA2 LS on n FS_XRM Ph2 (S2-2405625) and SA2 LS on Application-Layer FEC Awareness at RAN (S2-2405604).
Proposals to SA2 LS on FS_XRM Ph2 (S2-2405625):
Proposal 1: RAN2 thinks that inter-PDU set correlation information is beneficial to assist RAN in making PDU set discarding decision so that the PDU sets that might not be useful to the application layer can be discarded which in turn may lead to capacity improvement.

Proposal 2: RAN2 leave the Question3 to RAN3 to provide the reply on whether it is feasible for the NG-RAN to provide available data rate for the (non-)GBR QoS Flows.

Proposal 3: Assuming the size for incoming data burst can be provided to gNB, gNB can use it for resource scheduling e.g., optimize resource allocation for the incoming data burst.

Proposal 4:  RAN2 to ask SA2 to clarify how the application server to use the PDU Set QoS performance of one or some particular PDU sets and reply to SA2 it is difficult to measure per PDU loss accurately for RLC UM.

Proposals to SA2 LS on Application-Layer FEC Awareness at RAN (S2-2405604):
Proposal 5: For DL transmission on a radio bearer configured with RLC UM, NG-RAN cannot reliably determine whether a PDU was successfully delivered to the UE. 

Proposal 6: no specific impact on NG-RAN is seen for the support of dynamic redundancy ratios. 

Proposal 7: RAN2 thinks that it is more in the expertise of SA4 to provide some feedback for this solution. 
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