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1. Overall Description:
SA2 is studying enhancements to support for XR and media services. In this context, solutions have been proposed to provide information about the presence of application layer forward error correction (AL-FEC) to NG-RAN to enable NG-RAN to discard obsolete AL-FEC PDUs. Obsolete AL-FEC PDUs refers to PDUs that are not needed at the UE because enough PDUs to reconstruct the actual content have already been successfully sent to the UE. The details of these proposals are documented as solutions #1, #2, #3, #4 and #21 in TR 23.700-70. In SA2, some companies are of the opinion that such solutions are useful to efficiently handle XR applications, e.g., XR split rendering and cloud gaming services that are using AL-FEC schemes regardless of the access technology that is used for the applications' traffic. Other companies' view is that XR applications should not use AL-FEC over NR in the first place as NR provides efficient means for reliable delivery.

Questions for SA4:
· SA2 understands that different AL-FEC mechanisms exist (e.g., maximum-distance separable (MDS) schemes like RaptorQ and Reed-Solomon, FlexFEC, etc.) and is discussing for which AL-FEC mechanisms to enable AL-FEC awareness at RAN. Can SA4 identify commonly used AL-FEC mechanisms (not necessarily 3GPP defined), which should be supported for AL-FEC awareness at RAN from SA4's perspective? 
SA4 Answer: FlexFEC and ULPFEC are in the latest WebRTC implementation. We are aware that the Reed-Solomon code is used in Meta Messenger (https://atscaleconference.com/enhancing-video-network-resiliency-with-ltr-and-rs-code/). The usage of Raptor codes in low-latency immersive and gaming applications is well-known (https://arxiv.org/pdf/2304.03732). The most relevant FEC schemes are those that do not modify the source packets, and only provided FEC-relevant information in FEC packets. This is used for FlexFEC (see https://datatracker.ietf.org/doc/html/rfc8627#section-4.1) and Raptor schemes (see https://datatracker.ietf.org/doc/html/rfc6681#section-8.1.2 as well as TR 26.926). In order to identify a sufficient set for the receiver to recover the included source information, for some codes (e.g. , Reed-Solomon, RaptorQ), it is sufficient to have a sufficient amount of packets, regardless of which packets. For other codes, the exact 
 dependency between the source packets and the parity packets needs to be known to identify a sufficient set.
· Does SA4 see a need (from a general application perspective) to support both static and dynamic redundancy ratios (i.e., the ratio of AL-FEC information) for AL-FEC awareness at RAN?
SA4 Answer: Generally, there is no need to have any redundancy ratio information as the information can be extracted from the RTP FEC Payload ID. However, in order to minimize the processing needs, for MDS codes the total number of source packets may be useful, if static. 
· Does SA4 see a need for the application layer to distinguish RAN's intentionally dropped obsolete FEC packets from congestion related drops, and related to this, the need for specific application behaviour, e.g., to reduce the sending rate? The background to this question is the following:
SA4 Answer: SA4 sees a need for the application layer to distinguish RAN’s intentionally dropped obsolete FEC packets from congestion related drops. SA4 sees the need for the application to reduce the sending rate in response to congestion related drops, but not in response to intentional drops.
· Some companies in SA2 commented that transport protocols or applications need to reduce their sending rate in response to packet losses. 
SA4 Answer: This is generally true for congestion control algorithms such as those in WebRTC about which information is available in the public. Packet losses are generally interpreted as signals of network congestion. For some algorithms, when the packet loss rate is below a threshold, the network is not considered in the state of congestion and there is no need to reduce the sending rate.  
· Other companies argued that there is no need for reducing the sending rate when NG-RAN discards obsolete AL-FEC PDUs as long as NG-RAN can still meet the QoS characteristics of the other QoS flows in the same cell (i.e., because there is no fairness issue in this case).
SA4 Answer: SA4 agrees to the argument. However, if the sender does not know whether the loss is intentional or not, it will respond to packet losses by reducing the sending rate.


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?
SA4 Answer: This solution would change the semantics of the PSI field defined in TS26.522. From the SA4 perspective, there are better solutions. 


2. Actions:
To SA2/RAN2/RAN3:
ACTION: SA4 kindly asks SA2/RAN2/RAN3 to consider the answers above.

3. Date of Next TSG SA WG2 Meetings:
<add telco with power to send/receive LS>
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