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1 Introduction
RAN2_120 agreement on uplink:

	For Uplink
· Agree that UE identifies PDU Sets / Bursts.
· In-band marking not needed. Further information considered if BSR is not enough.
· Handling of discard FFS.
· Mention agreements in SA2 LS (see email discussion 298)



In this contribution we discuss the QoS model and handling of discard while taking into account the SA2 response LS in R2-2300071 [9].

2 Discussions on XR awarness for PDU discard
SA2 response LS [9]:

	Q1: In order to decide how PDU sets could be mapped in radio protocols, RAN2 is wondering if different PDU sets could have different characteristics (for instance importance, PSER, and/or PSDB) and if so, which characteristics can be different and with which granularity (e.g. QoS flow, individual PDU Sets…)
SA2 Answer:  Based on the conclusion from the FS_XRM study (See TR 23.700-60), SA2 agreed to define new 5G QoS parameters for PDU Set concept. The PDU Set comprises of one or more PDUs for which the following PDU Set QoS parameters are applicable:
· PDU Set Delay Budget (PSDB)
· PDU Set Error Rate (PSER)
· PDU Set Integrated handling Indication (PSIHI)
SA2 also agrees to define PDU Set importance that is conveyed on per-PDU Set basis.  All the PDU Sets within one QoS flow should apply the same PSER, PSDB and PSIHI.  The PDU Set importance of the different PDU Sets within one QoS flow can be different.

Q2: RAN2 would also like to know whether different types of PDU set can be mapped to the same QoS flow and if so whether RAN should have the ability to treat those differently over the air interface.  If RAN should have such an ability, RAN2 would like to know based on what information signalled to the gNB this would be based on.

SA2 Answer:
SA2 has agreed that 1) Different types of PDU set can be mapped into the same QoS flow if their PDU set QoS parameters (and other QoS characteristics, e.g. 5QI, ARP) are the same. One QoS flow is associated with one PSER and one PSDB at any time. 2) Different PDU sets within one QoS flow can be associated with different ‘PDU Set importance’ information.
As concluded by SA2 in the FS_XRM study, the PDU Set information ‘PDU Set importance’ may be provided by the UPF to NG-RAN via GTP-U header of user plane packet. It may be used by NG-RAN for PDU Set level packet discarding in presence of congestion





RAN2_119bise agreed the following QoS model and captured in the TR:
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Based on SA2 LS response, PSER, PSDB and 5QI, ARP parameters are the same for all PDU sets inside a QoS Flow. Such a QoS flow being mapped to a DRB will have only one set of QoS parameters. The only parameter which could be different between PDU sets of a QoS flow is the importance of a PDU set.
Based on this understanding of the LS response, we think that Model 1a, as shown in figure above, implies that separate QoS flows will have different QoS parameters and mapped to different DRBs and this is aligned to current RAN2 QoS design principles. Multiplexing of QoS flows in Model 1b would occur only if QoS flow 1 and QoS flow 2 will have the same QoS parameters. Similarly, model 2a works only if both PDU set 1 and PDU set 2 have same QoS parameters. In our understanding, all three options could be based on legacy behaviour with some restrictions for model 1b. We think model 2b is not aligned to legacy and the only option for a QoS flow to be mapped to different DRBs will be the importance of PDU set because both DRBs have the same QoS parameters. We don’t see much benefit of supporting option 2b.

Observation: There seems to be no benefit of supporting Model 2b. Other Models are feasible and like legacy.


The application layer PDU generated at XR codec will be segmented into smaller PDUs of size 1500 octets (to fit the transmission size of IP packet) and generate PDU sets. In addition, PDCP PDU may then be segmented by RLC sub-layer to fit the MAC transport block (TB). MAC TB is then fed to HARQ entity and HARQ will perform its own segmentation. It is clear that segments of a PDU set may not be traceable on lower layers due to e.g., segmentation in RLC and HARQ and then multiplexing of data in MAC sub-layer. 
PDU sets may have low or high importance. In our understanding, all packets related to the PDU set may be discarded if PDU set importance is low and part of PDUs in a PDU set are lost. There should be an effort to recover packets within PSDB if PDU set importance is high. So, if a PDU is lost then remaining packets should still be relevant for high importance PDU set and not discarded.
For the receiver entity to perform the discard of PDU set or not, the entity should be aware of the PDU set importance. We think PDCP entity is best suited, and this information can not be carried in BSR because PDU set may be segmented and RLC/MAC buffer may not have PDU set information.

Proposal 1: UE PDCP entity includes the PDU set importance information in the header for discard importance at the gNB. This could be valid for DL as well.

During congestion, when a PDU set having high priority frame is stuck in the buffer and low priority PDU set packets containing another type of frame is ahead in the queue, high priority PDU set should be allowed to jump the queue and transmitted first. PDU set may contains either I-frame or P-frame for example or other types of slice/frame/tile. This approach of jumping the queue should not require different frame types being carried over different logical channels provided SDAP/PDCP layer is aware of the importance of such a PDU set. We think low priority frame should not always be discarded even if queue order is disturbed depending on if PSDB and PSER requirements could still be met.

RAN2 has already agreed per PDU set discard in RAN2_119bis:

	1. For UE transmitter, the PDCP discard should be performed per PDU set basis. 
2. For UE transmitter, The PDCP discard is managed per SDU for PDU set, the PDCP entity discards all PDCP SDUs associated with the PDU set.



The remaining question is if this decision should be implemented based on separate discard timers. We think one option could be to have different discard timers for low and high importance PDU sets:

Proposal 2: RAN2 to discuss the need of separate PDCP discard timer for PDU set based on its importance.

3 Summary
In this contribution, we have discussed potential solutions for XR awareness, particularly related to PDU discard. We have the following proposals:
 
Observation: There seems to be no benefit of supporting Model 2b. Other Models are feasible and like legacy.

Proposal 1: UE PDCP entity includes the PDU set importance information in the header for discard importance at the gNB. This could be valid for DL as well.

Proposal 2: RAN2 to discuss the need of separate PDCP discard timer for PDU set based on its importance.
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