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1. Introduction
On UL PDU Set feature, RAN2 agreed that how to identify the PDU set information is up to UE implementation. And RAN2 further clarified that, UE may need to use the information provided by upper layers (e.g., NAS) for the UL XR, but RAN2 will not intend to specify this part, see the following agreement in RAN2#122 [1].
1: On the UL, the identification of PDU sets, data bursts and PSI is left to UE implementation. This doesn’t mean UE cannot use information provided by upper layers, but RAN2 does not intend to specify how.
CT1 has discussed this point in CT1#143 [2][3]. However, CT1’s discussion is mainly about the stage-3 details, and this discussion couldn’t be concluded due to lack of stage-2 conclusion from SA2. 
[bookmark: S2-2309186]A contribution (S2-2309186) [4] was submitted to SA2 #158 meeting to address this issue as well. The corresponding changes were postponed as some companies request more time for discussion.
Though a UL related WT was included in rel-19 XRM_ph2 SID, the source company still believe this issue should be discussed and resolved in Rel-18 timeline to ensure the uplink PDU Set solution be complete and workable.
2. Discussion
In DL direction, to help the UPF’s PDU Set identification, SMF configures the PDU Set Information Marking Indicator and the Protocol Description to the UPF.
In UL direction, UE performs PDU Set identification. Similar as UPF in DL case, UE needs to determine the following two information:
1) For a UL QoS Flow, whether PDU Set identification should be performed;
2) If yes, what protocol description should be used for identifying PDU Set Information from the user packet.
Observation 1: Similar to the UPF in DL, in UL, UE needs to determine whether PDU Set identification should be performed for a QoS Flow and what protocol description should be used for the identification. 
Some companies may prefer to keep this as UE implementation, for example based on pre-configuration or provisioning by application layer in the UE. However, it seems neither is workable in practice due to the following reason: 
· Pre-configuration may be used for special UEs, e.g. camera, but is infeasible for common case. 
· If we decide to leave this to application layer, then the above information need to be transferred from applications to OS then to down to the module which performs PDU Set identification. This requests changes to Apps and OS and lower layer (e.g. Modem). Change to upper layer, especially on applications, will make this hardly work, and even more complex (if not impossible) in tethered case.
Observation 2: In UL, it is not practical for UE to obtain the above information via UE implementation.
For provisioning such information from network to UE, two alternatives were mentioned in last SA2 meeting discussion, i.e. from the AS layer or the NAS layer:
Option 1): Provisioning both the PDU Set marking indication and Protocol Description via NAS layer.
Option 2): Provisioning Protocol Description via the NAS Layer + RAN provisioning the PDU Set marking indication via AS layer
①	RAN2 has agreed an indicator from RAN to UE per DRB basis, to indicate that PDU Set discarding function is enabled. This indicator will be defined in the PDCP configuration and carried by an RRC signalling;
②	at the UE side, RRC layer delivers the received PDCP configuration to the PDCP layer;
③	once the PDCP entity finds that there is an indicator for PDU set discarding configured, it will notify the SDAP about this information;
④	SDAP layer, which is responsible for QoS flow to DRB mapping, based on the information received from PDCP, it knows that the associated QoS flows are XR QoS flows;
④	SDCP layer further notifies the upper layer to perform the PDU Set identification for those QoS Flows;
⑤	Based on the protocol description from the UE NAS layer, the UE performs the PDU set identification for the QoS Flow indicated by the AS layer. 
[image: ] 
Figure 1: illustration of two information providing ways
	
	Option 1
	Option 2

	Pros
	1. Only NAS signalling is enhanced.
2. Less cross layer interaction inside the UE.
	Reuse AS indicator as the PDU set Marking Indicator.

	Cons
	N/A
	1. Both AS signalling and NAS signalling need to be enhanced
2. complex cross layer interaction inside the UE


Table: Cons and Pros of two options 
According to the above analysis, the Option 2 introduces much more complexities due to the cross-layer interactions. Besides, the NAS layer signalling is still needed any way. Hence option 1 is recommended as the solution to support the UL PDU Set identification.
3. Proposals
SA2 specifies necessary NAS layer enhancements to provision UE the PDU Set marking indication and the Protocol Description to facilitate UL PDU Set identification on specific QoS Flows (related proposals can be found in S2-230XXXX), and sends a LS to CT1 to request for corresponding stage 3 enhancements (related proposal can be found in S2-230XXX).
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