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1. Introduction
RAN2#119e made the following agreements [1]:
	· 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. 

· 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 

· 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 study e.g., periodicity, arrival time, jitter and frame-size variations for XR awareness to enable power savings and capacity enhancements. Can study also how often such parameters change (i.e., how dynamic they are). 

· 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).

· As starting point, RAN2 can further discuss the solutions in TR 38.838 that can impact on L2 operation (e.g., BSR, LCP, assistance information for scheduling, packet discarding, prioritization) for XR-specific capacity improvement. RAN2-specific solutions are not precluded (even if RAN1 hasn’t discussed them before).


In this contribution, we discuss how awareness of XR traffic can impact traffic prioritization and potential enhancements to LCP mechanism.
2. Discussion
2.1. Prioritization of PDUs of PDU Sets at MAC layer 
Legacy MAC scheduling mechanism involves mapping between logical channels and transport channel (PHY layer) on a per-PDU basis. Priority handling between logical channels (LCHs) for a UE is done through the LCP procedure. In the UL, the MAC performs multiplexing of MAC SDUs belonging to one or more LCHs into TBs delivered to the PHY layer on transport channel. For XR traffic, how the LCH parameters and LCP procedure can be configured to ensure PDU set level QoS is met when handling PDU sets should be studied. 
When mapping PDUs of a PDU-set to the same or different DRBs, maintaining the integrity of the PDU-set during transmission is important. In this case, after mapping to the DRBs (e.g., PDCP entities), regardless of whether the PDUs of a PDU-set are mapped to the same or different LCHs at the RLC and MAC sublayers the PDU-set-level QoS such as PSDB should be enforced. When the PDUs of a PDU set are handled by the same LCH, how to configure the parameters of the LCH (e.g., PBR, BSD, priority) for meeting the PDU-set-level QoS (e.g., PSDB) should be studied. Similarly, when the PDUs of PDU set are handled by different LCHs, what mechanisms can be used for maintaining the integrity of the PDU set should be discussed, so that the associated PDUs are not handled independent of each other during multiplexing and scheduling.    

Proposal 1: 
Study how the LCH parameters (e.g., priority) can be configured for ensuring PDU-set-level QoS when handling PDU sets.
Proposal 2: 
Study mechanisms at MAC for maintaining the integrity of PDU-set during multiplexing and scheduling (e.g., when PDUs of a PDU set are mapped to same or different LCHs).       
For example, consider a scenario where a PDU set of low importance (e.g., a P-frame) is mapped to an LCH with low priority and some PDUs in the PDU set may have been transmitted in a TB with other PDUs in the PDU set remaining. Meanwhile, the UE receives a PDU set of high importance (e.g., an I-frame) that is mapped to an LCH with high priority. For scheduling of the next TB, the MAC entity in the UE may be configured to include the PDUs of the high-priority I-frame into the MAC PDU first even if the PSDB of the I-frame is still large while the PSDB of the P-frame is fast approaching with other remaining PDUs left to be transmitted. This may result in the PSDB of the P-frame not being met. In this regard, it is important to discuss how the LCP procedure can be enhanced to ensure that the PDU level-QoS is met during transmission.
One way the MAC layer can ensure the PDU-set level QoS is met is by taking into account additional parameters/timing info related to PDU set, in addition to the priority of the LCHs, when performing multiplexing of PDUs with the LCP procedure. Examples of such parameters include the remaining delay of the PDU set, PDU set importance, PDU set boundary, etc. For example, the MAC can track the time spent by the PDUs of a PDU set in the associated LCH buffers and determine whether/how to prioritize the PDUs with LCP procedure. 
Observation 1:
Current LCP procedure cannot ensure PSDB if the PDUs of a PDU set are mapped to different LCHs.
Proposal 3:

Study how LCP procedure can be enhanced to ensure PDU-set level QoS is met.
Proposal 4:
Study how LCP procedure can take into account the timing info associated with PDU set (e.g., remaining delay, time spent in buffer) during multiplexing.
Another way for ensuring PDU set-level QoS is for the LCP procedure to selectively prioritize a group of LCHs that carry PDUs of PDU set during multiplexing. Such selective prioritization can be done when handling PDU sets that may have tight delay bounds so that the PDUs can be multiplexed together into a TB during UL transmission. In comparison to legacy LCP that prioritizes data in all LCHs with non-empty buffers, LCP with selective prioritization can be triggered only when there is a possibility of splitting the PDU set and risking not meeting the PSDB due to presence of PDUs in LCHs with wide priority range.    
Proposal 5:
Study LCP enhancement that selectively prioritizes the LCHs carrying PDUs associated with PDU set for meeting PDU set-level QoS. 
3. Conclusion

In this contribution, the following observation is made:

Observation 1:
Current LCP procedure cannot ensure PSDB if the PDUs of a PDU set are mapped to different LCHs.
In this contribution, the following conclusions are made:
Proposal 1: 
Study how the LCH parameters (e.g., priority) can be configured for ensuring PDU-set-level QoS when handling PDU sets.
Proposal 2: 
Study mechanisms at MAC for maintaining the integrity of PDU-set during multiplexing and scheduling (e.g., when PDUs of a PDU set are mapped to same or different LCHs).       
Proposal 3:

Study how LCP procedure can be enhanced to ensure PDU-set level QoS is met.
Proposal 4:
Study how LCP procedure can take into account the timing info associated with PDU set (e.g., remaining delay, time spent in buffer) during multiplexing.

Proposal 5:
Study LCP enhancement that selectively prioritizes the LCHs carrying PDUs associated with PDU set for meeting PDU set-level QoS. 
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