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1 Introduction
In last RAN2 meeting, the RAN awareness of PDU Set and data bursts with respect to XR traffic was discussed, and the following agreements were achieved. 
	· RAN2 assumes that PDU Set based parameters and PDU Set related information may be used for better support of XR services. RAN2 can consider both UL and DL directions.

· RAN2 will study PDU Set based parameters and PDU Set related information handling in Network and UE.

· RAN2 to adopt the current SA2 definition of PDU Set as an application media unit as working assumption, subjected to further guidance from SA2 and SA4.

· XR awareness discussion in RAN2 should consider PDU set characteristics and how to use the information available on those (for UL and/or DL). Can also consider how to handle data bursts.

· RAN2 can consider how PDU Sets can be mapped to DRBs (FFS if SA2 discussion on PDU Set mapping to QoS (sub-)flows impacts this).


This paper discusses the impact of PDU Sets and data bursts related information in RAN2. 
2 Discussion
2.1. Discussion on usage of PDU Set and Data burst related information: 

In SA2 TR 23.700-60 [1], PDU Set and Data Burst are defined 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 multiple data PDUs generated and sent by the application in a short period of time.

NOTE 3:
A Data Burst can be composed by one or multiple PDU Sets.


According to SA2 study, there may be different implementations of the PDU set depending on data type e.g., audio data, video data. Examples from the study [1] are as below:

	-
For the audio data, one PDU set could include several or all the packets of the audio data. If certain packets are lost, others audio packets within the PDU set may not be impacted.

-
For the video data, one PDU set could include one I frame and the P frames based on this I frame. If the certain percent of packets are lost, other packets within the PDU set may also be impacted.

-
For the video data, another implementation of PDU set is that the packets of one I frame could form one PDU set, and the packets of one P frame could form one PDU set. So each of the I frame or P frame could form different PDU sets. PDU set of I frame and PDU set of P frame could be different PDU set types. In this case, the handling requirement of different PDU set type could be different.


To handle packets from different implementation of PDU sets efficiently in AS layer, PDU set requirements or PDU Set related information should be informed and utilized in NG-RAN or UE. In the SA2 TR[1] packet dependency within a PDU Set or between PDU sets, importance value or priority value of PDU set, handling of missing PDU in a PDU Set, PDU Set delay requirement or PDU Set reliability requirement have been studied. These PDU set requirements or PDU Set related information can be provided and utilized in AS layer to efficiently handle packets from different implementation of PDU Sets. 

Observation 1: According to SA2 study, different PDU Set implementations have different requirements e.g., PDU Set importance, inter PDU Set dependency, PDU Set delay budget, PDU Set reliability with which AS layer can handle XR traffic associated to PDU Set effectively.

Proposal 1: RAN2 to study how to utilize PDU Set importance information, inter PDU Set dependency at AS layer functions e.g., QoS flow handling, DRB mapping, PDCP discard. 

2.2. Discussion on mapping of PDU Sets to DRBs
Based on ongoing SA2’s discussions, there are two options emerging for handling PDU set importance information:

· Option 1: To use different QoS Flow 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

In case of option 1, it keeps the existing QoS mechanism which would mean that RAN/AS layer of UE does not have to handle the PDU Sets to DRB mapping separately. 

Option 2 would require the sub QoS flow information and/or PDU set importance information to be conveyed to RAN and the differential handling of the PDU sets to be done at RAN level. In order for RAN to perform differential handling, the existing protocol stack (say the SDAP layer) needs to be modified to handle the mapping of different PDU Sets with different priorities or sub QoS flow to different DRBs.  

Observation 2: Based on the SA2 decision on which Network Function (RAN node vs UPF) handles the separation of PDUs based on PDU Set importance information, there will be impact on RAN2 handling of QoS/ Sub QoS mapping. 
If Option 2 is chosen, there will be impact to QoS flow to DRB mapping at RAN2. So RAN2 can consider studying the modification required to handle Sub QoS flows at SDAP layer and how to perform mapping of the Sub QoS flows to DRBs. 

The existing SDAP mapping rules only support mapping of QFI IDs to DRBs and needs modification to support identification of Sub QoS flow ID or PDU Set priority value from the GTP-U header and mapping it to appropriate DRBs. 

In the existing system, each IP packet arriving at SDAP is tagged with a QFI value and thus can be mapped to a DRB directly based on a configured mapping rule. In case of PDU Set based handling, the SDAP layer needs to be enhanced to identify the PDU Set ID or PDU Set Sequence Number (PSSN) or Sub QoS Flow ID and map it to a particular DRB. 

Proposal 2: RAN2 to study impact on SDAP layer with introduction of Sub QoS flow/ PDU Set priorities 
Since the maximum number of DRBs that can be supported by a UE is limited, mapping different PDU sets to different DRBs might not always be feasible. Alternatively, PDU Sets with different priority can be mapped to a single DRB and the differential treatment can be done within the DRB. In such cases, each of the layers can be configured to handles PDU Sets with different priority and requirements, differently. Consider at PDCP layer, it can be configured to apply a different discard schemes for packets belonging to different PDU Sets. For example, a frame or PDU Set having the requirement that all PDUs belonging to that PDU Set to be delivered successfully to be decoded at the application layer, if a single PDU is discarded due to discard timer expiry, remaining PDUs belonging to that PDU Set can be discarded. This kind of discard policy need not be applied to all PDU Sets being mapped to that DRB. Thus a selective or differential handling of PDU Sets is needed within a DRB.
Proposal 3: RAN2 to study differential handling of PDU Sets with different priorities within a DRB.

One of the information related to PDU Sets being discussed in SA2 is inter PDU Set dependence information. The general idea behind providing this information is to indicate the dependence of PDUs in one PDU Set with PDUs in another PDU Set. For example in case of a PDU Sets containing frames having high temporal or spatial correlations can be delivered by having one frame as a reference frame and making subsequent frames dependent on the reference frame. In such cases, if the PDU Set containing the reference frame is dropped or was not successfully delivered, the PDU Sets having dependency on the reference frame can also be configured to be discarded. 

Services can make use of multiple streams of data such as audio and video streams having different QoS requirement and being delivered via different DRBs, and there can be inter dependence between the PDU Sets being delivered in these different streams. During such cases, if a PDU Set in one stream is discarded, it might be useful to discard PDU Set in the other stream thus saving processing, transmission resources. In order to make use of the inter PDU Set dependency information in case of multiple streams in different DRBs, there needs to be a way to indicate discarding operation between different DRBs which carry PDU Sets having interdependency. 
Proposal 4: RAN2 to study the feasibility and need for PDU discard within a DRB and/or across multiple DRBs based on PDU Set interdependency information. 

3 Conclusion

Observation 1: According to SA2 study, different PDU Set implementations have different requirements e.g., PDU Set importance, PDU Set dependency, PDU Set delay, PDU Set reliability with which AS layer can handle XR traffic associated to PDU Set effectively.

Observation 2: Based on the SA2 decision on which Network Function (RAN node vs UPF) handles the separation of PDUs based on PDU Set importance information, there will be impact on RAN2 handling of QoS/ Sub QoS mapping. 
Based on the above observation, RAN2 is requested to discuss and agree on the following proposal:
Proposal 1: RAN2 to study how to utilize PDU Set importance information, inter PDU Set dependency at AS layer functions e.g., QoS flow handling, DRB mapping, PDCP discard. 

Proposal 2: RAN2 to study impact on SDAP layer with introduction of Sub QoS flow/ PDU Set priorities 
Proposal 3: RAN2 to study differential handling of PDU Sets with different priorities within a DRB.

Proposal 4: RAN2 to study the feasibility and need for PDU discard across multiple DRBs based on PDU Set interdependency information. 
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