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Abstract: This document discusses possible implications of UL PDU Set handling in the UE based on existing DL solution in Rel-18 and proposes a way forward to conclude and align SA2 Specs with RAN agreements.
1.
Discussion
On the UL PDU Set handling, the follow LSs received from different WGs:
· CT1(S2-2311953/C1-237936): Requests feedback on whether to support uplink PDU Set handling, and if yes, whether there will be NAS impact to support uplink PDU Set handling? 
· RAN3(S2-2311967/R3-235890): Requests feedback on whether separating all DL and UL PDU Set QoS parameters or some of them from 5GC is necessary 
· RAN2(S2-2311981/R2-2311590): RAN2 thinks it is up to SA2/CT1 to decide whether AS/NAS interactions or NAS signaling is required to support UL PDU Set handling
Out of the three LSs, some key information already included within the RAN2 LS:
	RAN2 has made some progress on XR awareness. On the identification of XR related information (related to both PDU Set and Data Burst), RAN2 has previously provided the following information to 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.” in [R2-2209215] 

· ”Furthermore, RAN2 has also agreed that the UE needs to be able to identify PDU Sets / Bursts but that in-band marking of PDUs in the uplink over Uu (the equivalent of downlink marking in GTP headers) is not needed.” in [R2-2213225]
· “RAN2 considers that the PDU set concept is applicable to both UL and DL.” in [R2-2302010]
In RAN2#122 meeting, RAN2 agreed:

· 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.

Some of the radio level capabilities defined by RAN2 (e.g. pdu-SetDiscard, which indicates whether the UEs supports PDU set based discard operation) implicitly assume XR awareness for UL traffic in UE AS layer (i.e. awareness of PDU sets, data bursts, and PSI). However, RAN2 thinks it is up to SA2/CT1 to decide whether AS/NAS interactions or NAS signaling is required to support this and, if so, how they are defined. 


Observation 1: Identification of PDU Set Information and Data burst is left to UE implementation.

As it is evident from RAN2 LS reply, while UE can rely on information provided from upper layers, RAN specification does not dictate any specific UE architecture to support UL PDU Set handling and this must be left to UE implementation. This is also aligned with one similar design over DL where PSA UPF can identify the PDU Set Information via using implementation specific means as defined in TS 23.501.
Observation 2: In-band marking of PDUs in the Uplink over Uu (the equivalent of downlink marking in GTP headers) is not needed.
Based on observation 2, irrespective of the UL PDU Set handling method on the UE, RAN can not identify any of the UL PDU sets. There are no changes to the air interface (scheduling/prioritisation of packets) and no impact on the 5GC. 
Observation 3: Some of the radio level capabilities defined by RAN2 (e.g. pdu-SetDiscard) implicitly assume XR awareness for UL traffic in UE AS layer.

Observation 4: UL PDU set QoS parameters (as already defined in clause 5.7.7 of TS 23.501) meet RAN requirements at AS layer.    
Based on observation 3, 4, RAN2 already assumes radio level capabilities defined by RAN relies on XR awareness in UE over AS layer. Furthermore, RAN already has sufficient awareness on how to set AS level parameters based on existing UL PDU set QoS parameters (shared from 5GC to RAN). Accordingly, nothing seem missing that requires additional NAS level interactions. 

It is worth noting that due to essentiality of UL PDU set QoS parameters at RAN level to enable AS level radio capabilities, there is no need to separate DL versus UL PDU Set QoS parameters and clause 5.7.7 can stay untouched (except addressing in the remaining Editor’s note).
Observation 5: UL PDU set QoS parameters are required at RAN level but not needed at UE level.

As clarified in Observation 3,4, the UE level radio capabilities and associated AS level parameters are configured by RAN under the control of the MNO. Of course, RAN would consider UL PDU set QoS parameters for AS level configuration. As such, there is no usage nor justification on sharing these parameters directly to the UE over NAS. 
Observation 6: A protocol description originates from application layer signalling between (UE) application client and XR (application) Server. 

One key question left to be addressed is if the identification of UL PDU sets left to the UE implementation, how UE would know any UL protocol description, e.g. to inspect UL packet header extensions (when needed). As clarified in Observation 6, a protocol description comes from interactions between (UE) application client and XR (application) server at first place (note that even DL Protocol Description within 5GC for DL PDU Set handling originates from interactions with Application Function at first place). So, by default this information belongs to End-End entities on application layer to configure transport protocol. As a result, given that (UE) application client and UE are part of the same entity in most practical implementations, it would be logical that protocol description to be communicated from (UE) application client to the UE. Also note that, any UL protocol description format must adhere to the specific UE implementation to be pursued and this is another motivation to leverage application layer signalling to avoid dictating any UE architecture for UL PDU Set handling.
One might argue that using internal UE level APIs is non testable. However, it is inherently not testable even if the protocol description were signalled by the network over NAS (which would increase signalling overhead). Whether and how to use it would be left to UE implementation in any case thus making it non-testable. In analogy, this is similar to the case for DL PDU Set handling based on implementation specific means (see Observation 1) where standardised protocol description is not needed. It is worth noting that whether there is any impact for protocol description communication to UE by the application client is up to Stage 3.
2. Proposals

Based on discussion and observations shared in previous section, we propose a way forward to conclude and align SA2 Specs with RAN agreements as below:

Proposal 1: SA2 Spec to clarify (as a note) that for the uplink direction, the identification of PDU Sets is left to UE implementation.
Proposal 2: SA2 Spec to clarify (as a note) that the protocol description may be communicated to the UE by the application client.  
Proposal 3: SA2 to liaise with Stage 3 (CT1) to consider the application client communicating the protocol description to the UE.
Proposal 4: PDU set QoS parameters (as specified in clause 5.7.7 of TS 23.501) stays as it is, applicable to both DL and UL PDU Set handling.[image: image1.png]
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