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1. Introduction
RAN2#119bis-e made the following agreements [1]:
	· From RAN2 viewpoint, the following information would be useful for PDU set handling in UL and DL:

· Semi-static information (from CN to RAN): At least PSER and PSDB. 

· Dynamic information: At least identifying which PDU belongs to which data burst/PDU set is also needed, including means to determine at least PDU set boundaries.

· Discuss whether to send LS on AS re-ordering once we discuss bearer handling.

· Capture the models 1a/b, 2a/b in TR and indicate what is possible in current specifications and how. FFS how LCH options work in each case

· SDAP maps each data packet in a PDU set to a single PDCP SDU, as in legacy (i.e. each PDU is only mapped to a single SDU).

· HARQ and RLC re-/transmissions for XR traffic are done as in legacy (i.e. they are not based on XR PDU sets). 

· For UE transmitter, the PDCP discard should be performed per PDU set basis. 

· 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.

· Wait for SA2/SA4 to clarify the need for additional information to support PDU set based on AL-FEC. No need for LS at this point.


In this contribution, we discuss how awareness of XR traffic can impact traffic prioritization and potential enhancements to LCP mechanism.
2. Discussion
2.1. Enhancements to LCH parameters and LCP procedure
PDU set-specific configuration of LCH parameters
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 or data burst to the same or different DRBs, maintaining the integrity of the PDU-set during transmission is important. In this case, after mapping to multiple 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 over-the-air 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 a PDU set are mapped to 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 independently of each other during multiplexing and scheduling.    
Proposal 1: 
LCH parameters (e.g., PBR, BSD, priority) are configured to ensure PDU set-level QoS (e.g., PSDB) when handling PDU sets.
Current LCH parameters (e.g., prioritized bitrate) are configured via RRC and can be updated only via RRC reconfiguration. As a result of processing of media at XR application, the payload sizes of the PDU sets may vary from frame to frame. Other changes at application such as adjustments to bitrate and FPS can result in variable traffic patterns. In such scenarios, the AS layers cannot quickly and dynamically adapt to the changes at the application, resulting in additional latency and inability for meeting the PSDB. Dynamic adaptation to LCH parameters (e.g., via MAC CE) would allow the AS layers to align with the variable XR traffic attributes (e.g., variable PDU set payload sizes) while minimizing latency due to reconfiguration.  
Proposal 2: 
Support dynamic adaptation of LCH parameters for aligning with variable XR traffic attributes and for meeting PSDB. 
LCP enhancements

In a scenario where a PDU set of low importance (e.g., a P-frame) is mapped to an LCH with low priority, it is possible that some PDUs of the PDU set may have been transmitted in a TB while other PDUs in the PDU set may be remaining in the LCH buffer. In the meantime, the UE may receive 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 PDU set into the TB first even if the PSDB of the I-frame is still large while the PSDB of the low-priority PDU set is fast approaching. This may result in the PSDB of the low-priority PDU set not being met. In this regard, it is important to discuss how the LCP procedure can be enhanced to ensure that the PSDB is met during transmission.
One way the MAC layer can ensure PSDB is met is by adapting BSR triggering conditions to PDU set attributes as discussed in our companion contribution in [2] on feedback enhancements. Another way the MAC layer can ensure the PSDB is by taking into account additional parameters/timing info related to PDU set 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 (e.g. whether the last PDU of PDU set is received), 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.
Proposal 3: 
Support enhanced LCP procedure that considers PSDB and timing info (e.g., remaining delay, time spent in LCH buffer) of PDU sets during multiplexing. 
Another way for ensuring PSDB is for the LCP procedure to selectively prioritize a group of LCHs that carry PDU sets during multiplexing. Such selective prioritization can be done when handling PDU sets that may have tight delay bounds or low remaining delay so that the PDUs of the PDU sets 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 the PDUs not meeting the PSDB.
Proposal 4:
Support enhanced LCP procedure that selectively prioritizes certain LCHs carrying PDU sets for meeting PSDB.
3. Conclusion

In this contribution, the following conclusions are made:
PDU set-specific configuration of LCH parameters
Proposal 1: 
LCH parameters (e.g., PBR, BSD, priority) are configured to ensure PDU set-level QoS (e.g., PSDB) when handling PDU sets.

Proposal 2: 
Support dynamic adaptation of LCH parameters for aligning with variable XR traffic attributes and for meeting PSDB. 

LCP enhancements
Proposal 3: 
Support enhanced LCP procedure that considers PSDB and timing info (e.g., remaining delay, time spent in LCH buffer) of PDU sets during multiplexing. 
Proposal 4:
Support enhanced LCP procedure that selectively prioritizes certain LCHs carrying PDU sets for meeting PSDB.
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