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Introduction
During the last meeting, the conclusions of XR enhancement are listed below:
	RAN3#121：
Add the PDU Set QoS Parameters in the QoS Flow Level QoS Parameters IE over NGAP, XnAP, F1AP and E1AP. 
The PDU Set QoS parameters includes:
· PDU Set Delay Budget (PSDB).
· PDU Set Error Rate (PSER).
· PDU Set Integrated Handling Information (PSIHI).
PDU Set Information as below needs to be transferred over NG-U, Xn-U and F1-U:
· PDU Set Sequence Number.
· Indication of End PDU of the PDU Set.
· PDU Sequence Number within a PDU Set.
· PDU Set Size in bytes.
· PDU Set Importance, which identifies the relative importance of a PDU Set compared to other PDU Sets within a QoS Flow.
End of Data Burst information needs to be transferred over NG-U, Xn-U and F1-U.
Enhance NGAP TSCAI to include the N6 Jitter information associated with DL Periodicity, and clarify TSCAI can also be used for non-GBR.
Enhance XnAP/F1AP/E1AP TSCAI to include the N6 Jitter information associated with DL Periodicity.


In last meeting, RAN3 received the LS[1] from SA2(R3-233735) on non-homogeneous deployment of PDU Set handling. In sum, SA2 has discussed the issue of non-homogeneous deployments of NG-RAN nodes supporting PDU Set based handling and provided the agreed CR(S2-2308246) to RAN3. SA2 kindly asks RAN3 to take the information provided by SA2 into account. In this contribution, we will continue discussing PDU Set handling in non-homogeneous deployment.
[bookmark: _Hlk110416859]Discussion
Based on the lastest agreements in SA2, the description of non-homogenous support of PDU Set based handling in NG-RAN is described as follows:
	[bookmark: _Toc138309689]5.37.5.3	Non-homogenous support of PDU set based handling in NG-RAN
By sending at least one PDU Set QoS parameter to the NG-RAN, the SMF requests the NG-RAN to activate PDU Set QoS handling for a given QoS flow and the NG-RAN provides the SMF with an indication of whether the PDU Set QoS parameterbased handling is accepted or notsupported. Based on this, SMF may activate the PDU Set identification and marking in the PSA UPF.
[bookmark: _Hlk146835537]At NG-RAN Xn handover and N2 handover, the target NG-RAN provides to the SMF with an indication of whether the target NG-RAN node supports PDU Set based handling, as specified in TS 38.413 [34]. Based on the NG-RAN indications, the SMF may, upon completion of the handover procedure, initiate the PDU Session modification procedure to provide PDU Set QoS parameters to NG-RAN and configures the PSA UPF to activate/deactivate the PDU Set identification and marking. 
In the case where the PSA UPF identifies and marks PDUs with PDU Set information in GTP-U header it shall start doing so from a complete PDU Set. 


Based on the LS from SA2, it is noted that the first issue pending to solve is how to signal the capability of PDU Set QoS handling between different nodes in network. There are two options are provided in last meeting:
Option 1: Followed the solution specified in SA2’s CR;
Option 2: RACS-like capability exchange
[bookmark: _Hlk146753540]If adopting Option 1, the SA2 CR specifies that the SMF requests the NG-RAN to activate PDU Set QoS handling for a given QoS flow and the NG-RAN node responses the SMF with an indication of whether the PDU Set QoS handling is supported in PDU Session Resource Setup/Modify procedure. Additionally, it mentions the NG-RAN provides the SMF with an indication of whehther the target NG-RAN node supports PDU Set based handling during the Xn/NG handover. The similar scenario is also applied in MBS by introducing the MBS Support Indicator IE. Hence, a new PDU Set based handling support Indication IE indicating the PDU Set QoS handling is supported for the NG-RAN node should be carried in the SMF related IEs. 
If adopting Option 2, this solution is to follow an equivalent approach as RACS capability exchange. “RACS solution” aims at exchanging support information via the transparent HO containers during CN based HO between source and target NG-RAN node based on NGAP IE-Ids. SMF will request supported information by including NGAP IE-Id to NG-RAN node during a PDU Session Management procedure. In reply to the request, NG-RAN node includes NGAP IE-Ids and NGAP IE-Ids Support Information.
We have to concede that both options work well after compared with Option 1 and Option 2. From our view, Option 1 seems that following the instruction from SA2 is an easy way to go. Option 2 performs in an indirect way by linking the NGAP IE-Id and the feature.
Observaiton 1: Introduing an indicator seems that following the instruction from SA2 is an easy way to go. RACS-like solution performs in an indirect way by linking the NGAP IE-Id and the feature.
Proposal 1: Support the solution specified in SA2’s CR: the SMF requests the NG-RAN to activate PDU Set QoS handling for a given QoS flow and the (target)NG-RAN provides the SMF with an indication of whether the PDU Set based handling is supported.
Proposal 2: A new PDU Set based handling support Indication IE indicating the PDU Set QoS handling is supported for the NG-RAN node should be carried in the SMF related IEs.
More specifically, following enhancements should be done on NGAP and XnAP. 
Proposal 3: 
For NGAP, the new PDU Set based handling support Indication IE should be included in following IEs:
· PDU Session Resource Setup Response Transfer IE
· PDU Session Resource Modify Response Transfer IE
· Path Switch Request Transfer IE
· Handover Request Acknowledge Transfer IE
For XnAP, the new PDU Set based handling support Indication IE should be included in Handover Request Acknowledgement message.
After deciding the way of signaling the capability of PDU Set QoS handling, we need to discuss solutions on three possible cases described below:
Case1: NG-RAN node supports PDU set QoS parameters, and the corresponding QoS flow is setup successfully
Case2: NG-RAN node supports PDU set QoS parameters, but the corresponding QoS flow is setup as legacy QoS flow
Case3: NG-RAN node does not support PDU set QoS parameters, the corresponding QoS flow is setup as legacy QoS flow
Considering the QoS flow setup procedure, SMF initiates the PDU Session Resource Setup procedure to setup the PDU Set QoS flow. For the Case1, as NG-RAN node supports PDU Set QoS parameters, it should include the PDU Set based handling indicator after receiving the PDU session resource setup request message. For the Case2, NG-RAN node supports PDU Set QoS parameters, but the corresponding QoS flow is setup as legacy QoS flow as a result of no enough resources to support PDU Set QoS. From our view, SMF should be aware of whether the PDU Set QoS flow is successfully established or not, since SMF decides to configure UPF to activate/deactivate PDU Set identification and marking. Thus, another new indicator indicating whether the PDU Set QoS flow is successfully established or not should be introduced. For the Case3, SMF is aware of NG-RAN node does not support PDU set QoS parameters through the absence of PDU Set based handling indicator in response message. Then, SMF initiates to configure UPF to deactivate PDU Set identification and marking.
[bookmark: _Hlk146842569]Observation 2: SMF should be aware of whether the PDU Set QoS flow is successfully established or not, since SMF decides to configure UPF to activate/deactivate PDU Set identification and marking.
Observation 3: SMF is aware of NG-RAN node does not support PDU set QoS parameters through the absence of PDU Set based handling indicator in response message.
Observation 4: If SMF awares that NG-RAN node does not support PDU set QoS parameters, SMF initiates to configure UPF to deactivate PDU Set identification and marking
Proposal 4: A new indicator indicating whether the PDU Set QoS flow is successfully established or not should be introduced.
Considered that the non-homogeneous scenario mentioned in SA2 CR, it is possible that source NG-RAN node or target NG-RAN may not support PDU Set QoS handling. The two cases should be analyzed separately.
· Souce NG-RAN node supports PDU Set QoS handling and target NG-RAN node does not support PDU Set QoS handling.
During Xn handover, Source NG-RAN node supporting PDU Set QoS handling sends the PDU Set QoS Parameters in the HANDOVER REQUEST message. If target NG-RAN node does not support PDU Set QoS handling, PDU Set based handling support indication is not included in HANDOVER REQUEST ACKNOWLEDGEMENT message. Then, source NG-RAN node will forward legacy data packets over Xn if it awares that target does not support PDU Set QoS handling and. During NG handover, if target NG-RAN node does not support PDU Set QoS handling, PDU Set based handling support indication is not included in PATH SWITCH REQUEST message, which is similar with aforementioned case3. Likewise, SMF will initiates to configure UPF to deactivate PDU Set identification and marking.
Proposal 5: During Xn/NG handover, legacy data packets are sent to target NG-RAN node from source NG-RAN node/UPF if target NG-RAN node does not support PDU Set QoS handling.
· Souce NG-RAN node does not support PDU Set QoS handling and target NG-RAN node supports PDU Set QoS handling.
Source NG-RAN node will forward legacy data packets over Xn and include the PDU Set based handling indicator in the PATH SWITCH REQUEST message, which is similar with aforementioned case1.
Another issue raised in last meeting is to introduce a new container or reuse existing container. Companies supporting to design a new container hold the view that a new container can cope with protocol additions without worrying that gNB discards the whole User Plane packet in case that the source node is supporting “PDU set based QoS handling” while the target is not. 
Actually, we do not think there is a risk when source NG-RAN performs data forwarding in the case that source NG-RAN supports “PDU set based QoS handling” while the target is not. As we analyzed above, during Xn/NG handover, legacy data packets are sent to target NG-RAN node from source NG-RAN node/UPF if target NG-RAN node does not support PDU Set QoS handling. Hence, target NG-RAN node could identify the data packets without PDU Set QoS parameters over Xn-U or NG-U. There is no problem foreseen to reuse existing container by extending the PDU session container.
Observation 5: There is no risk foreseen when source NG-RAN performs data forwarding in the case that source NG-RAN supports “PDU set based QoS handling” while the target is not.
Proposal 6: It is proposed to reuse existing container by extending the PDU session container.
Conclusions
In this contribution, related to XR enhancement, we provide our understanding on the PDU Set handling combining with SA2 agreed CR. The following observations or proposals are listed below:
Observaiton 1: Introduing an indicator seems that following the instruction from SA2 is an easy way to go. RACS-like solution performs in an indirect way by linking the NGAP IE-Id and the feature.
Observation 2: SMF should be aware of whether the PDU Set QoS flow is successfully established or not, since SMF decides to configure UPF to activate/deactivate PDU Set identification and marking.
Observation 3: SMF is aware of NG-RAN node does not support PDU set QoS parameters through the absence of PDU Set based handling indicator in response message.
Observation 4: If SMF awares that NG-RAN node does not support PDU set QoS parameters, SMF initiates to configure UPF to deactivate PDU Set identification and marking
Observation 5: There is no risk foreseen when source NG-RAN performs data forwarding in the case that source NG-RAN supports “PDU set based QoS handling” while the target is not.
Proposal 1: Support the solution specified in SA2’s CR: the SMF requests the NG-RAN to activate PDU Set QoS handling for a given QoS flow and the (target)NG-RAN provides the SMF with an indication of whether the PDU Set based handling is supported.
Proposal 2: A new PDU Set based handling support Indication IE indicating the PDU Set QoS handling is supported for the NG-RAN node should be carried in the SMF related IEs.
Proposal 3: 
For NGAP, the new PDU Set based handling support Indication IE should be included in following IEs:
· PDU Session Resource Setup Response Transfer IE
· PDU Session Resource Modify Response Transfer IE
· Path Switch Request Transfer IE
· Handover Request Acknowledge Transfer IE
For XnAP, the new PDU Set based handling support Indication IE should be included in Handover Request Acknowledgement message.
Proposal 4: A new indicator indicating whether the PDU Set QoS flow is successfully established or not should be introduced.
Proposal 5: During Xn/NG handover, legacy data packets are sent to target NG-RAN node from source NG-RAN node/UPF if target NG-RAN node does not support PDU Set QoS handling.
Proposal 6: It is proposed to reuse existing container by extending the PDU session container.
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