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1. [bookmark: _Toc504713888]Introduction
SA2 is planned to conclude its FS_XRM_Ph2 study [1] on potential XRM enhancements for Rel-19 in the May meeting during 27th – 31st May 2024. The study should provide conclusions for normative Stage-2 work on XRM in Rel-19. SA2 liaised with SA4 prior to SA4#128 on the XRM topic, in S4-240874. Some outstanding open points are thereby addressed which relate to FS_5G_RTP_Ph2 planned objectives.
SA4 started in SA4#127bis-e the work on FS_5G_RTP_Ph2 focusing on documenting the KIs and some of the related solutions. The related solutions referred to AL-FEC schemes and end-to-end encryption.
This contribution provides some views related to the SA2 questions and considered designs of handling AL-FEC encoded PDU Sets.
1. Views on XRM SA2 LS and XR collaboration in Rel-19
“SA2 would like to coordinate on the following aspects:
· [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?
· Question2 [for SA4]: In Sol#29, PDU Set QoS or ordinary per packet based QoS (e.g. PER, PDB) can be applied for different media streams multiplexed in an IP flow, SA2 would like to ask SA4 whether a media stream (e.g. a video RTP stream) can include packet which is not related to PDU Set? 
· 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?
· Question5 [for SA4]: Some of the solutions support only QUIC-based media delivery. Can SA4 provide feedback on choosing only solutions for PDU Set identification for encrypted traffic that only support QUIC as transport protocol?”
>>> Q1: PDU Set interrelations and dependency trees may be quite dense depending on encoding parameters applied. For example, a typical I-P only video sequence may encode a P-frame based on a multiple set of previous frames (e.g., 3, 5, 6, 8, 12 etc.) and same applies for slices. This implies that in general capturing the inter-dependencies of PDU Sets may be convoluted and require many bits on the wire to identify and signal explicitly. Furthermore, capturing inter-dependencies require storing and processing state information of related PDU Sets adding considerable complexity at the RTC sender endpoint and any network node processing such information, e.g., NG-RAN. 
It is important to note that SA4 already provided guidelines of PSI marking based on PDU Set dependencies as per TS 26.522 [1], Clause 4.2.6.2.5. This is an implicit inter-dependency marking and may provide some assistance, as required, in RAN PDU Set discarding decisions as per Rel-18. No benefit was so far identified in providing explicit inter-dependencies information of PDU Sets beyond this.
>>> Q2: Yes, a RTP IP flow may include packets which are not marked with PDU Set information. For example, RTP sessions (e.g., WebRTC) may multiplex RTP and RTCP on a single IP flow in which case RTCP PDUs will not be mapped to a PDU Set. Same applies for instance to other media types that are multiplexed together in a multimedia session on the same IP flow by RTP and for which PDU Set guidelines may not exist or are outside of the supported codec set (e.g., AV1) of 3GPP SA4. Generally, however, the PDU Set marking will be available for all PDUs of an RTP media stream for which the PDU Set marking is enabled and supported by the AS as per the Protocol Description. It is up to an application to separate different RTP media streams on different QoS flows if so desired, at the expense of using multiple source/destination ports.
NOTE 1: SA4 already agreed a more detailed answer in Solution #2 of TR 26.822 whose draft may be shared with the outgoing reply LS.
>>> Q4: Any indication of upcoming/future traffic characteristics (e.g., burst size, large PDU Set) involves in general buffering at the RTC sender endpoint as a media encoder typically cannot determine the size of the encoded payload before the encoding finishes. The larger the desired indication scope (i.e., burst, or PDU set) the larger the buffering and delay incurred on the RTC sender endpoint. Some buffering may be possible, but it is specific and up to application end-to-end requirements. In some cases, it may be possible to signal large incoming PDU Sets in the previous PDU Set at the expense of incurring one FPS delay cycle. If RAN finds such approach useful, this could be studied further by SA4 as part of the KI#11 in FS_5G_RTP_Ph2.
>>> Q5: QUIC has been so far limited in Rel-19 to segmented media delivery only as per approved SIDs of FS_AMD and FS_5G_RTP_Ph2. Hence commenting on QUIC transport for RTC or generally for packet-based media delivery requires proper study which is currently not in scope of Rel-19. It is however good to understand the layer at which “end-to-end” encrypted traffic is applicable. If UDP SDU is implied there are mechanisms in place, e.g., RFC 6904, which would allow confidentiality and integrity protection of RTP SDU, RTP header extensions, and integrity protection of the RTP header extension for PDU Set marking, as well.
4	 Proposal
It is proposed to discuss the content of Clause 2 and draft a corresponding reply LS to the SA2 LS in S4-240874.
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