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[bookmark: _Hlk142805383]Introduction
In FS_5G_RTP_ph2 the handling of lone or unmarked PDU was studied in Key Issue number #2. 
Originally this issue was mainly introduced based on the fact that in SA2 unmarked PDU’s are also treated using PDU Set based QoS Handling, and are seen as a separate PDU Set with one PDU or maybe be grouped in PDU sets  of multiple PDU’s depending on thein implementation byit by the network.	Comment by Serhan Gül: This is not mandated in TS 23.501, it says that the UPF maps unmarked PDUs to a PDU Set but doesn't say that this PDU Set can only contain one PDU: 
"If the PSA UPF receives a PDU that does not belong to a PDU Set based on Protocol Description for PDU Set identification, then the PSA UPF still maps it to a PDU Set and determines the PDU Set Information as described in clause 5.37.5.2. "
The original question from SA2 was if this would affect the user or service experience. Generally as similar requirements in terms of latency or error rate apply this issue was not seen as critical to SA4 but it was taken into account in the 5G RTP phase 2 study. 
Further study was done, one was on the mapping of PDU Set fields from 5G RTP and unmarked PDU’s to the corresponding values in the 5GS.
Another solution proposes application based setting of PDU Set importance based on the media type and configuration in the 5G Core.
So far incorporating this last solution depends on the adoption in SA2 and an LS exchange was initiated. In this paper we go a bit deeper on the use cases as it is not so clear which use cases will benefit from this solution. 

Use Cases
An important case for unmarked/lone PDU exists in the multiplexing cases.
· Multiplexing cases:
· A) RTP/RTCP multiplex, with RTCP unmarked
· B) retransmission stream unmarked 
· C) audio packet stream that is unmarked multiplexed with video 
· D) receiving multiple streams perhaps some senders do not apply PDU Set marking as they are not in the 5G context (a Wifi sender to 5G client should still add PDU set marking information) and the AS does not add this information either.	Comment by Serhan Gül: Does this mean that the RTP sender is located in an external/third-party AS?	Comment by Rufael Mekuria: The next sentence mentioned the AS is not adding but merely forwarding packets, so the marking to be added by the sender.

SA2/RAN perspective
· The goal, especially for control packets that are not that many may be to assign the best PDU Set importance value in order to not lose the packets due to incorrect PSI value that would harm the quality of service and experience
· In use cases with video and audio, or video with retransmission or video with RTCP the volume of the video data is more than 10x the volume of the other streams, in that case what is the use case for addressing PDU Set importance for these low volume packets instead of just assigning the best value (PSI = 1).	Comment by Serhan Gül: What do you mean by "assigning the best value"? The proposed solution enables the 5G Core to assign a more informed PSI value to unmarked packets rather than relying on the UPF preconfiguration.
· The complexity added to the network is quitecan be considered significant (i.e. NEF, PCF, SMF, UPF) , different points of view exist on this in SA4 but generally some additional signaling and interpretation in network components is needed. The exchange of information follows the same path as other common signaling that is already in place.	Comment by Serhan Gül: We have a different understanding. This is the usual chain of providing information to the UPF.  The general mechanism is already there; we just add some extra info within the Protocol Description to signal the PSI values for unmarked PDUs. Therefore, we think that the opposite is true, i.e., the core network impact is quite minimal. 

Besides, it is optional to provide the N6-unmarked PDU information, otherwise the only alternative is local configuration at UPF (which is already in specs).
· Some assumption exists that the unmarked PDU’s are fewer in SA2/RAN, which hold for basic cases like audio video multiplex, RTP/RTCP multiplex, and retransmission multiplex. There may be cases with many video streams and unmarked video streams but this was not the original intention or part of the discussion.  Also for video there is the bitstream based deviation based on bitstream syntax of the PSI value.  So what are the key use cases and setups that would benefit from the PSI congfiguration by the application, understanding that wrong configuration could reduce the service  and user experience quality ? A viewpoint in SA4 is that since the application is aware of what kind of PDUs it is generating. However, another viewpoint may think the network is best to determine the importance as the application does not really understand the network impact. Networks in general  want to have the best resulting quality. In that case, the UPF can only apply a preconfigured value. We discussed and documented this during the study. See TR 26.822 clause 6.15.	Comment by Serhan Gül: It was never argued that majority of PDUs would be unmarked. 	Comment by Rufael Mekuria: Yes but in that case the question is what is the benefit of having specific PSI value, I think the main thing for the network to understand is why do we need specific PSI values for very low volume data that is expected to be quite important and should not be dropped anyway 	Comment by Serhan Gül: Since the application is aware of what kind of PDUs it is generating, it is in the best position to determine their importance. Otherwise, the UPF can only apply a preconfigured value. We discussed and documented this during the study. See TR 26.822 clause 6.15. 	Comment by Rufael Mekuria: Cany ou put some of these points in the document from 26.822 I forgot the points that were actually discussed.
Based on these considerations, perhaps a bit more work is needed on SA4 side to convince SA2 to adopt the solution with application based PSI configuration.take some of these aspects into account.	Comment by Serhan Gül: We sent an LS, described the identified issue and our request. As we have not received a reply with any clarification request, I'm not clear on why we need to do more work to convince SA2.

Proposal 
Discuss these considerations from SA2 perspective, it makes sense to design the network for best quality of service/experience and avoid added complexity from their side. 	Comment by Serhan Gül: Why would we in SA4 try to discuss from SA2 perspective? We identified an issue, developed a solution and asked SA2 if they can enable that in the 5G Core.
What is the justification for the added complexity?	Comment by Rufael Mekuria: I think these are important consderations to think about that we may not have thought about, and questions that can be raised.
Consider updating the use cases in 26.822 to see for which use cases benefit most from such configuration. 	Comment by Serhan Gül: What is the proposed update? We don't see a need to update the TR without further justification.	Comment by Rufael Mekuria: The main aspect is a case where the number of unmarked PDU’s is significant and there is some benefit to applying the PSI for unmarked PDU. Clearly from the network perspective there are some drawbacks
For video there is already the UPF based deviation based on video syntax, video is most interesting to the volume typically being over 10 times higher. 
· What about non 5G aware clients participating in the session sending unmarked video 	Comment by Serhan Gül: What does this mean?	Comment by Rufael Mekuria: Clients that cannot add the marking information and do not implement 5G RTP
· Scalable innovative codec usage with multiple layers where PDU set cannot be implicitly derived	Comment by Serhan Gül: What does it mean to implicitly derive the PDU Set? Do you mean that each layer in a scalable bitstream would be a different PDU Set?	Comment by Rufael Mekuria: Again I am searching for the case where the number of unmarked PDU is larger, from our network colleagues for really low volume traffic they did not see so much added benefit
· Other use cases with low bit-rate traffic like audio/haptic, what hampers from setting the best PDU Set importance value.  	Comment by Serhan Gül: Senders may not want the overhead of RTP header extension for low bitrate streams and define a default PSI value. 	Comment by Rufael Mekuria: Yes, but this was the approach taken, but what is wrong about using the best value PSI=1 for for very low bit-rate streams
It seems these cases go a bit beyond the original intentions with this.
Consider updating 26.822 to take these aspects into account.
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