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1		Introduction 
SA2 has introduced the concept of PDU set and Data Burst [1] and defined them as below:
PDU Set: A PDU Set is composed of one or more PDUs carrying the payload of one unit of information generated at the application level (e.g. a frame or video slice for XRM Services, as used in TR 26.926 [27]). In some implementations all PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information. In other implementations, the application layer can still recover parts all or of the information unit, when some PDUs are missing.
Data Burst: A set of data multiple PDUs generated and sent by the application in a short period of time.
NOTE: A Data Burst It can be composed by one or multiple PDU Sets.

Rel-18 is anticipated to specify an enhanced 5GS QoS framework to support different QoS handling of PDU Sets. PDU Sets can carry different content, e.g. I/B/P frames or slices/tiles within an I/B/P frame, etc
Hence, different PDU Sets have different importance and require differentiated QoS treatment to improve system efficiency, hence system capacity and improve user QoE.

[bookmark: 30j0zll]2		PDU prioritization
[bookmark: _1fob9te]PDU sets QoS parameters (PS Error Rate, PS Delay Budget, PDU Set Priority, intra and inter PDU Sets dependency, … ) are important for RAN to optimize the scheduling, the transmission and meet the QoS requirements of the XR service. The use of the concept of PDU set could also be useful for other non-real time media transmissions but they will not have the same requirements in terms of latency and reliability. Hence, using the same level of prioritization and the same prioritization rules is not needed for non-real time media transmission.
Proposal 1: New prioritization rules if defined are applicable to XR traffic only. 
SA2 is currently discussing the following proposal to deliver PDU Set importance information to RAN: 
· Option 1: use different QoS Flows with different priority level. PDU Set importance is mapped to existing QoS flow priority.
· Option 2: use one QoS flow for different PDU Set with different priority level
· Option 2.1: use different sub-QoS Flow within one QoS Flow, and using sub-QoS flow Identifier in GTP-U header
· Option 2.2: use PDU Set importance information in GTP-U header
If Option 1 is selected in SA2 there is no enhancement required at RAN and the existing QoS flow framework can be used as it is. Different PDU Sets of different importance would be mapped to different QoS flows and the current mechanism in RAN can be re-used
However, if Option 2 is selected, RAN enhancements are needed to support PDU Sets QoS requirements including enhancement to the LCP mechanism. In this case different PDU Sets of different importance could map to the same QoS flow and the QoS flow is no longer the finest granularity of QoS differentiation in the PDU Session. Hence, PDUs in the same QoS flow could be mapped to different DRBs. 
The current LCP procedure does not take into consideration the remaining PS Delay Budget which could be used to ensure all PDUs in a PDU Set are delivered within the required time budget. Hence, PDUs with remaining delays close to the delay budget expiry should be treated with higher priority to ensure PDU Set integrity.  
Delay Thresholds could be defined and when the remaining delays goes below these thresholds the PDUs priority level could be increased and different LCH could be used.
Also, PDU Sets with different priority could be served with different logical channels with different LCH priority and different restrictions. 
Proposal 2: Consider PSDB and the remaining delay in the LCP mechanism.  
Also the current LCP parameters are configured via RRC and can be updated only via RRC reconfiguration which can add extra latency to adapt to the application adjustment of bit rate and fps. 
Proposal 3: Use MAC CE to adapt LCP parameters for reduced latency.
Also, according to SA4 (S4-220505) and in some implementations, not all PDUs in a PDU-set are of similar importance. A first PDU in a PDU-set can have higher importance than the last PDU in a PDU-set. The first PDU can be carrying source information and the last PDU could be carrying repair/redundant information. 
Intra-PDU-set scenarios should be considered for some implementations and awareness about dependency between PDUs in a PDU-set could be useful to assist in RAN scheduling, prioritization and efficient dropping of unnecessary PDUs. 
In SA4 reply LS (S4-220505) to SA2, the following examples were included about the packet ratio for FEC. 
In yet another example, a PDU-set may be mapped to all source and repair packets of an Application Layer FEC source block. 
….
Typically, for an applicational layer, source block packets from 0 to K-1 identify the source symbols of a source block in sequential order, where K is the number of source symbols in the source block.  Encoding Symbol IDs K onwards identify repair symbols generated from the source symbols using an FEC encoder, e,g, Raptor. Typically, N >= K packets are sent, carrying an FEC source or repair symbols. Typically, the decoder requires only any K or only a small amount more than K packet of the N packets to recover the source packets.

SA2 sent another LS to SA4 (S2-2206883) to ask for further clarification about the packet ratio for FEC. 

SA4 in their initial LS clarified that there are two possible implementations:
· Implemntation-1: The loss of one fragmentation packet of the NAL Unit may result in discarding the entire NAL unit. And since a video frame/slice could map to a NAL unit which could map to a PDU-set (details in RFC7798). Then all PDUs in a PDU-set are needed by the application layer to use the corresponding unit of information and if a PDU is lost/dropped then the PDU-set is dropped. 
· Implementation-2: receiver may use the data up to the first lost fragmentation unit to recover at least parts of the video data included in the NAL unit and apply error concealment afterward. Hence, an initial part of the PDU-set is needed to decode the video frame/slice and the second part is used as repair symbols generated from the source symbols in the initial part. 

Hence, in implementation-2, awareness at 5G-RAN about the packet ratio for FEC is very useful to allocate higher priority for the source PDUs and lower priority to the repair PDUs. 
SA2 didn’t make a decision yet on the dependency topic and if it needs to be signalled to RAN and three options are currently under discussion: 
· Option 1: Identify accurate dependency relationship between PDU Sets for scheduling.
· Option 2: In some scenario (e.g. closed GOP), the decoding of the non-I frames between two successive I frames always directly or indirectly relies on the 1st I frame of the two successive I frames. If the 1st I frame is in error, the non-I frames can be dropped until the next I frame. (proposed in S2-2205839)
· Option 3: If a PDU Set is depended by others, it can be considered as more important during scheduling. But the scheduling will not further consider the accurate dependency relationship.
What we can conclude at this stage is that this information is useful to be available at RAN and can be used for prioritization enhancement.
Proposal 4: Intra-PDU-set priority RAN awareness is useful for better RAN scheduling, prioritization and efficient dropping of unnecessary PDUs

3		Conclusions
In conclusion, we have the following proposals: 
Proposal 1: New prioritization rules if defined are applicable to XR traffic only. 
Proposal 2: Consider PSDB and the remaining delay in the LCP mechanism.  
Proposal 3: Use MAC CE to adapt LCP parameters for reduced latency.
Proposal 4: Intra-PDU-set priority RAN awareness is useful for better RAN scheduling, prioritization and efficient dropping of unnecessary PDUs
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