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Abstract of the contribution: According to different companies’ proposals and three LSs, it proposes how the CN control the handling of PDU Set for UL.
1. Discussion
About the PDU Set handling for UL, three LSs are received.

· CT1(S2-2311953/C1-237936) questions 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) kindly asks SA2 to provide the 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) notifies the progress and 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.

There are also multiple paper discusses the PDU Set handling in UL at SA2#159.
	9.12.2
	-
	KI#4&5 PDU set handling for UL
	-
	-
	-

	9.12.2
	S2-2310724
	23.501 CR5003 (Rel-18, 'C'): Uplink PDU Set QoS
	Qualcomm
	Rel-18
	XRM

	9.12.2
	S2-2310642
	23.501 CR4994 (Rel-18, 'F'): Update on support of PDU Set handling
	Huawei, HiSilicon
	Rel-18
	XRM

	9.12.2
	S2-2310669
	23.501 CR4744R1 (Rel-18, 'B'): PDU Set based QoS Handling for uplink transmission
	China Mobile
	Rel-18
	XRM

	9.12.2
	S2-2310551
	23.501 CR4810R1 (Rel-18, 'C'): Remove the EN on UL PDU Set Handling
	CATT
	Rel-18
	XRM

	9.12.2
	S2-2310803
	23.501 CR5013 (Rel-18, 'F'): Clarification on Downlink and Uplink PDU Set based handling
	Google
	Rel-18
	XRM

	9.12.2
	S2-2310244
	23.501 CR4941 (Rel-18, 'F'): Reflective QoS for UL PDU Set QoS handling
	Samsung
	Rel-18
	XRM


The above paper proposal can be categorized into the following Questions:

-   Question1: Whether the PDU Set Identification at UE side is controlled by the CN by some indication and protocol description(S2-2310724/S2-2310642/S2-2310669) or is left to UE implementation(S2-2310803).
· Question2: Whether the CN determines whether PDU Set QoS is applied in UL or not based on UE capability (S2-2310724).

· Question3: Whether separating the PDU Set QoS into UL and DL PDU Set QoS (S2-2310724) (RAN3 LS).

· Question4: Whether the CN provides PDU Set QoS parameters to the UE(S2-2310669).
<Question1: Whether the PDU Set Identification at UE side is controlled by the CN or left to UE implementation>

According to RAN2 LS, the Identification of PDU Set Information and Data burst is left UE implementation. The PDU Set handling at the UE side is not only PDU Set Information identification but also include PDU set based discard operation.
	<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. 


Observation1: Identification of PDU Set Information and Data burst is left UE implementation.
Observation2: The UL PDU Set handling include several optional features, e.g. PDU Set Information identification, PDU set based discard operation, PSI based PDU set based discard operation, handling PDU Set QoS in UL.

Proposal1: It is left to UE implementation for Question1.
<Question2: Whether the CN determines whether PDU Set QoS is applied in UL or not based on UE capability>
During SA2#159 email discussion, a principle question is raised “Do we want to enable operators to take an informed (policy) decision which QoS they want to assign for uplink flows depending on whether PDU Set QoS can be supported in uplink direction or not.”
Obviously, it is possible that the UL cannot apply PDU Set QoS due to UE capability but the DL applies PDU Set QoS. So we are generally positive for the above yellow highlighted principle. 

According to RAN agreement, the UL PDU Set handling includes several optional features, e.g. PDU Set Information identification, PSI based PDU Set discard operation, PDU Set Discard Operation, RAN’s handling with PDU Set QoS parameters (e.g. Discard Timer setting based on PSDB) in UL. The different features should be treated separate at the UE side, e.g. supporting “PDU Set identification” doesn’t means support of “pdu-SetDiscard”; supporting “PDU Set identification” doesn’t means supporting of “PSI based pdu-SetDiscard”.
Three UE AS capabilities are defined for PDU Set based discard, PSI based PDU Set discard and UAI (UE Assistance Information) enhancement respectively. But RAN doesn’t plan to define UE AS capability for PDU Set identification. UE can indicate to RAN whether a UL QoS flow can be identified with PDU Sets.

However, the UAI trigger is UE implementation and the trigger is not mandated. Further, the NG RAN can configure the UE to perform UL PDU Set handling before receiving any UAI. 
Let’s take “discard timer based on the PSDB” as example for UL PDU Set handling clarify the situation:
In legacy per packet handling, the discard timer is set based on PDB. But if NG RAN receives PSDB, discard timer is set based on PSDB and per PDU Set handling is expected at the UE side. Generally, PSDB is longer than PDB. According to RAN agreement, UE shall not reject the network configuration. For a legacy UE, it is able to identify the discard timer and execute it in per packet granularity handling since discard timer is a legacy IE. But obviously, the discard timer based on PSDB is too long for per packet scheduling and will impact the flow’s performance.
With regard to handling of PDU Set QoS parameter in UL requires the UE supporting PDU Set identification, but RAN doesn’t plan to define AS capability about it and leave it to SA2/CT1 to decide, it is beneficial for CN to control whether PDU Set QoS parameters is applicable in UL or not. In order to have an overall system design, SA2 needs to consider both interaction between UE and CN, and interaction between CN and RAN to full the picture.
Proposal2: Positive to Question2.

<Questiont3: Whether separating the PDU Set QoS into UL and DL PDU Set QoS>--------------------------------------
The need of “separating DL and UL PDU Set QoS” is questionable. Because separating DL and UL PDU Set QoS may create risk to mis-set different PDU Set QoS value in UL and DL respectively. It is preferred to keep PDU Set QoS applied for both UL and DL in general. But the CN may further indicate exception that the UL doesn’t apply the PDU Set QoS for some cases.
Proposal2: Prefer not to separate the PDU Set QoS into UL and DL PDU Set QoS. Instead, the CN indicates exception that the UL doesn’t apply the PDU Set QoS if needed. 

<Question4: Whether the CN provides PDU Set QoS parameters to the UE>>---------------------------------------------
The PDU Set QoS parameters are included in the QoS profile and QoS profile is provided to RAN not to the UE. The UE knows 5QI but 5QI is used to identify QoS flow. Unclear the usage of PDU Set QoS parameters at UE side.

Proposal4: the need of PDU Set QoS parameters at the UE side is not convinced yet.
Proposal5: According the above the proposals, two alternative way forwards can be took into account and Alternative1 is preferred 

Alternative1:
-   PDU Set Identification at UE side is left to UE implementation.
-   CN determines whether PDU Set QoS is applied in UL based on UE capability.
-   The PDU Set QoS are used for both directions generally but CN may indicate exception that the PDU Set QoS is not applicable in UL for some cases
Alternative2:

-   PDU Set Identification at UE side is left to UE implementation.

-   No NAS impact, the RAN doesn’t apply PDU Set QoS in UL when the UE doesn’t support it.
3 Annex
	<RAN3 LS>

RAN3 discussed about XR PDU Set QoS Parameters provided by 5GC to NG-RAN during the NG-AP PDU Set Resource Setup/Modification procedures and the corresponding stage-3 work is ongoing in RAN3. 

Majority companies in RAN3 see benefits and RAN3 kindly asks SA2 to provide the feedback on whether separating all DL and UL PDU Set QoS parameters or some of them from 5GC is necessary.


	<CT1 LS>
CT1 has discussed whether there is NAS impact regarding uplink PDU Set handling and no consensus was reached.

Hence, CT1 would like to ask the following question:

Question: 

Q1: Whether to support uplink PDU Set handling, and if yes, whether there will be NAS impact to support uplink PDU Set handling?
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