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1. Overall Description::	Comment by Rufael Mekuria: Need more discussion of the options, retransmission may be relevant for SA2 also for the context of QUIC. Need to clearly identify if any new functionality from SA2/RAN is needed.	Comment by Andrei Stoica (Lenovo): I believe is better to focus the description and question on the key aspect.

Are there any benefits to provide application layer RTX information to the 5GC and RAN when PDU Set handling is enabled? And if so, what information on app layer RTX would be beneficial for PDU Set QoS handling by RAN and 5GC	Comment by Serhan Gül (r1): Thanks. Amended to convey the SA4 preference (may need further discussion) and focus on the key aspect we want to check with SA2 and RAN2.
RTP retransmission payload format is specified in RFC 4588. The payload format was designed for use with the extended RTP profile for RTCP-based feedback (RTP/AVPF defined in RFC 4585). According to RFC 4588, retransmitted PDUs are transmitted in a separate RTP stream.

RTP retransmission is negotiated and configured end-to-end between a sender and a receiver. Currently, there is no mechanism to indicate to the 5G network whether an application uses retransmission for any of its RTP streams. 

During the FS_5G_RTP_Ph2 studyIn TR 26.822, SA4 looked into a candidate solution that aims to enable network RTP retransmission awareness for RTP retransmission (as specified in RFC 4588) in the 5GC for the purposewith the goal of improved PDU Set handling in the 5G network, as documented in clause 6.9 of TR 26.822.
According to RFC 4588, source and retransmission PDUs associated to a media flow are transmitted in separate RTP streams. Hence, they may be mapped by the 5GC into the same or different QoS flows.

Since the original and retransmitted PDUs associated to a media flow are transmitted in different RTP streams, there are two options for the network in terms of mapping a source stream and its retransmission stream into QoS flows:

Option 1: Source stream and retransmission stream are mapped by the 5GC into the same QoS flow.

Option 1a: RTP sender enables PDU Set marking both for the source stream and retransmission stream. Then, a retransmitted PDU can be placed in the same PDU Set as its original PDU in the source stream.	Comment by Rufael Mekuria: I think this is supported already in SA4 and SA2 using RTP HE	Comment by Serhan Gül (r1): Yes, actually all of these options are supported, that’s why I listed them as options. The question is what makes the most sense from service and network pov. Perhaps that is what we need to answer in the discussion and include here a distilled version or the SA4 preferred option. This is what I tried to do with the edits. As I understand from the comments to 573 that Option 1b seems to be the best option (may still need discussion).

Option 1b: RTP sender enables PDU Set marking only for the source stream and not for the retransmission stream. Then, a retransmitted PDU (in this case an N6-unmarked PDU) is marked by the 5GC into a new PDU Set that contains a single PDU, since the retransmitted PDU is mapped into the same QoS flow as its source PDU where PDU Set handling is applied.	Comment by Rufael Mekuria: I think this is supported already in SA4 and SA2 using RTP HE	Comment by Serhan Gül (r1): yes, see the previous comment.

Considering Option 1a and Option 1b above, SA4 kindly asks the following: 
Question to SA2 and RAN2: Since the retransmitted PDUs are required for successful processing of a PDU Set, is there a value in indicating the PDU Set information for the retransmitted PDU thus correlating it to the original PDU Set? Note that the field PSSize added to the original PDUs in the source stream does not include the size of the retransmitted PDUs.	Comment by Rufael Mekuria: What is SA2 supposed to answer, this depends on the media service we can only ask more generic questions about QoS handling in retransmission cases. So need more concrete question	Comment by Serhan Gül (r1): Removed the question and focused on the key aspect/question.

Option 2: Source stream and retransmission stream are mapped by the 5GC into different QoS flows.

Option 2a: RTP sender enables PDU Set marking both for the source stream and retransmission stream. However, they may be configured with different PDU Set QoS parameters (e.g. PSDB), i.e., the retransmission stream and source stream may receive differentiated PDU Set handling.

Option 2b: RTP sender enables PDU Set marking only for the source stream and not for the retransmission stream. Then, PDU Set handling is applied only to the source stream, and the retransmission stream receives ordinary QoS handling.

Considering Option 1 and Option 2 above, SA4 kindly asks the following:
Question to SA2: Does SA2 have any concern or other feedback on using the same vs different QoS flows for a source and retransmission stream?	Comment by Andrei Stoica (Lenovo): Shouldn’t we be replying to this…? Recall SA2 came back to us regarding marked/unmarked PDU Set QoS requirements.	Comment by Serhan Gül (r1): Good point. Since source and RTX streams are associated to the same media flow, it seems that mapping them to the same QoS flow is more logical. Comments provided for 573 also point to such mapping, so I included this as our preferred option. Let me know if you think we need more discussion on this or need to provide any nuances in the LS. 	Comment by Rufael Mekuria: It is supported or it is not supported in SA2 in R19 using separate QoS flow is supported for multiplexed RTP so not sure what SA2 need to answer why would they have a concern on their own solution ?	Comment by Serhan Gül (r1): Amended this to convey our preference in terms of QoS flow mapping.
SA4 discussed different PDU Set marking options for source and retransmission PDUs and identified some approaches which may be preferable depending on the QoS flow mapping.
One such approach is to assign source and retransmission streams to the same QoS flow and configure an RTP sender to apply PDU Set marking only to source PDUs of a media flow. SA4 understands that this would result in retransmission PDUs being marked by the 5GC into new PDU Sets containing a single PDU, as they would be N6-unmarked PDUs.	Comment by Srinivas G: Why are we restricting the PDU Set Marking to only source stream PDUs but not for retransmitted PDUs? Having the PDU Set Marking information for both source and retransmitted PDUs helps the network whether they are sent in the same QOS flow or different QoS flows.
This will also resolve the conflict of a PDU being treated with PDU Set QoS requirements.	Comment by Serhan Gül: According to the analysis in 573r1, applying PDU Set marking to only source PDUs seems more viable for network operation. If marking is applied to RTX PDUs and they are marked into the same PDU Set as their source PDUs, RAN would have to keep state of the source PDUs (which might have been transmitted a while ago) to associate them with RTX PDUs. We have not identified any benefit of doing that.
Marking RTX PDUs into a different PDU Set than the source also seems like a bad idea, since they are essentially form a logical unit with the source PDUs to reconstruct a single ADU (e.g. a video frame).

That said, I understand the concern about a single PDU marked into a PDU Set (assuming that RTX PDUs are sent in the same QoS flow as the source ones and N6-unmarked PDUs are marked into PDU Sets by the 5GC) and e.g. a PSDB potentially much larger than a typical PDB is applied to that 1-PDU PDU Set. The same issue arises with other N6-unmarked PDUs as well though, so that logic may require further optimizations on the network side. I’m not sure if other solutions discussed in 573 present better alternatives. 

I’m open to discussing pros and cons more extensively based on the discussion in 573.

If an RTP sender uses PDU Set marking both for source and retransmission PDUs within the same QoS flow, they should be marked into different PDU Sets to avoid maintaining state, which (according to the SA4 understanding) may make the RAN operation more complex. 
Another identified approach is to configure an RTP sender to mark source and retransmission PDUs into different PDU Sets, assigning source and retransmission streams to separate QoS flows. This can improve the timely delivery of retransmission PDUs by providing better QoS.
Currently, there is no mechanism to inform the 5G network whether an application uses RTP retransmission (e.g. a flag in the RTP HE for PDU Set marking) or any related information, such as how long source packets are kept in the RTP sender buffer for potential retransmission.

Question to SA2: Considering the options identified above, Also, SA4 wouldlike to are there any benefits to providing application-layer retransmission information to the 5GC when PDU Set based handling is enabled? If so, SA4 would like to receive feedback from SA2 and RAN2 on what information type of (if any) on application-layer retransmission informations would be beneficial for PDU Set based QoS handling in the 5GC and/or RAN.	Comment by Andrei Stoica (Lenovo): I believe this is the key question, the rest seems to be topics we could handle.	Comment by Serhan Gül (r1): Agree. Focused on this question and provided information on the current state of SA4 specs.	Comment by Rufael Mekuria: Not sure what type of feedback is anticipated.	Comment by Serhan Gül (r1): I tried to improve the question. We would like to understand whether there is any benefit in terms of PDU Set based handling in the network, if any info on RTP retransmission is provided to the network. This could be as simple as marking a PDU as a retransmitted one.
Question to RAN2: Considering the options identified above, are there any benefits to providing application-layer retransmission information to the RAN when PDU Set based handling is enabled? If so, SA4 would like to receive feedback on what type of application-layer retransmission information would be beneficial for PDU Set based handling in the RAN.	Comment by Andrei Stoica (Lenovo): I believe this is the key question, the rest seems to be topics we could handle.	Comment by Serhan Gül (r1): Agree. Focused on this question and provided information on the current state of SA4 specs.

Currently, the RTC architecture defined in TS 26.506 has no mechanism to indicate to the 5G network whether an application uses retransmission for any of its RTP streams, neither any other information related to RTP retransmission (e.g. flagging retransmitted PDUs in the RTP HE for PDU Set marking, indicating how long source packets are kept in the sender buffer for potential retransmission).

2. Actions:	Comment by Rufael Mekuria: I really think it is better to do the work in SA4, from my understanding all these features are supported in SA2.	Comment by Serhan Gül (r1): Yes, I think SA2 does not need any new feature in terms of QoS flow mapping. The question is if any further information provided by the app on retransmissions can be useful for the network operation and thus potentially improve the service.
To SA2, RAN2
ACTION: 	SA4 kindly asks SA2 and RAN2 to take the above information into account and provide answers to the above questionss. SA4 welcomes any additional feedback on potential usage and value of signaling RTP retransmission related information to the network.in the 5GC and/or RAN.

3. Dates of Next SA4 Meetings:
SA4#132	19th – 23rd May 2025 		Fukuoka, Japan
SA4#133-e	21st – 25th July 2025 		online


