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1. Introduction
RAN2#120 made the following agreements [1]:
	· Alternative N1N excluded.

· Splitting DRB into multiple LCH (DC like) FFS.

· Should try to understand why we would need to treat PDU sets differently over the radio and why different PDU sets are muxed over same flows. Also need to understand need for reordering.

· Send LS to SA2/SA4 on mapping of PDU set to QoS flow and in-order delivery.

· Agree that UE identifies PDU Sets / Bursts for UL. 

· In-band marking not needed for UL. Further information considered if BSR is not enough.

· Handling of discard in UL FFS.
· If delay-aware LCP is introduced, need the ability to turn it off.

· SRBs not impacted by delay-aware LCP.

· Delay-aware LCP not considered further unless fundamental issues are identified.
· RAN2 to support timer-based discarding of UL transmit side of PDCP PDUs/SDUs of a PDU set. FFS how this is modelled in PDCP specification, can be discussed in WI phase.


2. Discussion
The following Editor’s Note is currently captured in TR 38.835 [2]:

	Editor's Note: LS to SA2/SA4 sent to understand the need for treating the PDU Sets of the same QoS flow differently over the air interface (R2-2213351). 


In this contribution, we discuss whether there is a need for treating the PDU Sets of the same QoS flow differently, and any RAN2 impacts from PDU prioritization.
2.1. Treatment of PDU sets of the same QoS flow 
In its LS reply to RAN2 on PDU set handling [3], SA2 has confirmed that the PDU Set importance of the different PDU Sets within one QoS flow can be different, further confirming/validating the use of Alternative model N11. More specifically, 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.


In model N11, when PDU sets of different PDU set importance are mapped to the same QoS flow, there can be two options for providing differentiated QoS treatment of the PDU sets over the air interface, depending on the difference in the PDU set importance as shown in Figure 1. Failure to provide differentiated QoS treatment to the two PDU sets of different importance can result in inefficient multiplexing and scheduling. For example, a PDU set with low importance may end up being provisioned with the same high priority resources used for a PDU set with high importance, if both PDU sets are mapped to the same LCH.  In one scenario, PDU set 1 (e.g., a first image frame) of higher importance and PDU set 2 (e.g., a dependent differential frame) of relatively lower importance can be mapped to the same QoS flow. In addition to QoS parameters (PSDB, PSER), the PDU set importance can be considered when selecting a preconfigured LCH for mapping the PDU set at PDCP. 
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Figure 1
Proposal 1: 
When PDU sets of different importance are mapped to the same QoS flow, importance can be considered when determining mapping to LCH(s).
2.2. PDU set-specific configuration of LCH parameters

Legacy MAC multiplexing and scheduling mechanism involves mapping between logical channels and transport channels (PHY layer) on a per-PDU basis. Priority handling between logical channels 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 the transport blocks delivered to the PHY layer on the 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. Whether the PDU sets are mapped to one or multiple LCHs as shown in Figure 1, how to configure the parameters of the LCH (e.g., PBR, BSD, priority) for meeting the PDU-set-level QoS (e.g., PSDB) and ensuring a differentiated treatment for PDU sets with different importance mapped to the same QoS flow should be studied.
Proposal 2: 
LCH parameters (e.g., priority, PBR) can be configured to meet the PDU set level QoS (e.g., PSDB).

Proposal 3: 
LCH priority can be configured considering PDU set importance when handling PDU sets with different importance.

2.3.  Delay-aware LCP

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. Another way is by taking into account additional parameters/timing information related to PDU set when performing multiplexing of PDUs during 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 4: 
Support enhanced LCP procedure that considers PSDB and timing info (e.g., remaining delay, time spent in LCH buffer) of PDU sets during multiplexing. 

Conclusion

In this contribution, the following proposals are made:
Treatment of PDU sets of the same QoS flow

Proposal 1: 
When PDU sets of different importance are mapped to the same QoS flow, importance can be considered when determining mapping to LCH(s).
PDU set-specific configuration of LCH parameters
Proposal 2: 
LCH parameters (e.g., priority, PBR) can be configured to meet the PDU set level QoS (e.g., PSDB).

Proposal 3: 
LCH priority can be configured considering PDU set importance when handling PDU sets with different importance.

Delay-aware LCP

Proposal 4: 
Support enhanced LCP procedure that considers PSDB and timing info (e.g., remaining delay, time spent in LCH buffer) of PDU sets during multiplexing. 
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