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This is the second XR meeting in RAN3. After below agreements achieved in last meeting, we still have a lot of open issues need to be discussed. We will analyze them in this paper.
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.
Discussion
2.1 PDU Set based Handling
Whether to create a new “PDU Set Container” or reusing “PDU Session Container"?
Follow the legacy style, we can reuse the “PDU session container” and extend it to cover PDU Set Information in NG-U, Xn-U and F1-U.
Proposal 1: Enhance legacy“PDU Session Container" to include PDU Set Information.
Issue 2: whether use RACS-like method to detect the peer node support PDU Set QoS handling. 
Continue to discuss the solution based on the possible cases as 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
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 parameter is accepted or not. 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 [xx]. Based on the NG-RAN indications, the SMF 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. 
SMF sends at least one PDU Set QoS parameter to the NG-RAN to activate PDU set QoS handling for a give QoS flow.
· RAN3 impact: SMF sends PDU Set QoS parameter to NG-RAN via PDU session resource setup/modify request which has been supported in the last meeting.
NG-RAN provides the SMF with an indication of whether the PDU Set QoS parameter is accepted or not.
· RAN3 impact: NG-RAN sends PDU set Resource Setup Response/Failed to Setup List in PDU session resource setup/modify response. The three cases mentioned above can be distinguished by the presence/absence of the two IEs:
· Case 1: NG-RAN sends the PDU Set Setup Response List, PDU Set Failed to Setup List (if applicable) to the SMF.
· Case 2: NG-RAN sends only the PDU Set Failed to Setup List to the SMF, including all the QoS flows configured with PDU sets.
· Case 3: NG-RAN sends only legacy QoS flow IEs.
RACS is used to identified UE Capability between UE, NG-RAN and CN (UCMF), it aims to reduce the signaling overhead especially in NGAP. For the capability of NG-RAN in XR i.e., whether NG-RAN support PDU set based handling can be deduced by the inclusion of either the PDU Set Setup Response List or the PDU Set Failed to Setup List. We do not see the benefits of supporting RACS-like method.
Observation 1: RACS is used to reflect UE capability and reduce the signalling overhead especially in NGAP. The capability of NG-RAN in XR i.e., whether NG-RAN support PDU set based handling can be deduced by the inclusion of either the PDU Set Setup Response List or the PDU Set Failed to Setup List including all the QoS flows configured with PDU sets.
Proposal 2: To support PDU set handling, introduce PDU Set Setup Response List and PDU Set Failed to Setup List in PDU Session Resource Setup/Modify Response Transfer. 
2.2 Mobility from supporting node
The PDU set aspect of a QoS flow may be successfully established before a handover, whereas failed after the handover. And PDU set parameters may not be supported at all at the target node. Therefore the three cases mentioned above should be distinguished for “mobility from supporting node” as well.
For the case of NG-based handover, PDU set parameters are provided in the “PDU Session Resource Setup Request Transfer” (already supported as of the current BL CR), whereas the feedback IEs should be provided in the “Handover Request Acknowledge Transfer”.
Proposal 3: Introduce PDU Set Setup Response List and PDU Set Failed to Setup List in Handover Request Acknowledge Transfer for NG-based handover.
For the case of Xn-based handover, the SMF still needs to distinguish the three cases. The simplest way to inform the SMF is to duplicate the outcome into the “Path Switch Request Transfer”.
Proposal 4: Introduce PDU Set Setup Response List and PDU Set Failed to Setup List in Path Switch Request Transfer for Xn-based handover from supporting node.
2.3 Mobility from non-supporting node to supporting node
· Issue 3: how to support the mobility from non-PDU Set capable source NG-RAN to a PDU Set capable target NG-RAN, and how to transfer the PDU Set QoS to target NG-RAN. 
The case is clear for NG-based handover: Parameters related to PDU set shall be included within the “PDU Session Resource Setup Request Transfer” delivered from the SMF toward the target gNB (already supported as of the current BL CR), and their feedback is provided in the “Handover Request Acknowledge Transfer” (as proposed in P3).
The case, however, is rather complex for Xn-based handover. As analyzed above, the SMF needs to get aware of the outcome of PDU-set-related requests, but the path switch procedure cannot meet this requirement. Thus for simplicity we propose reusing the PDU Session Resource Modify procedure for delivering the PDU-set-related parameters and their outcome.
Proposal 5: Reuse the PDU Session Modify procedure for delivering the PDU-set-related parameters and their outcome for mobility from non-supporting node to supporting node.
· Issue 8: TSCAI support in non-homogenous NG-RAN deployment (non-homogenous with regard to TSCAI support). After mobility, TSCAI shall work in the supporting gNB.
Unlike the parameters related to PDU set, the TSCAI is only an indicator and does not require an outcome. Therefore it can be included in the Path Switch Request Acknowledge Transfer delivered from the SMF toward the target node.
Proposal 6: Include TSCAI in Path Switch Request Acknowledge Transfer in PATH SWITCH REQUEST ACKNOWLEDGE message.
· Issue 9: how to handle End PDU Indication during data forwarding if the End PDU has been transmitted to UE in the source side but there are still other PDUs to be transmitted of the PDU Set.
It is consider that the PDU set sequence number is included in the GTP-U header and UE can re-order the received packets in PDCP layer, we do not see the issue about End PDU Indication during data forwarding.
Proposal 7: Do not see the issue about End PDU Indication during data forwarding.
· Issue 10: how the target gNB is aware of the remaining AN-PSDB of a PDU set if partial PDUs of the PDU set has been successfully transmitted in the source gNB, while the other PDUs of the PDU set will be transmitted by the target gNB.
If some PDUs have been sent in source, others PDU of the same PDU set will be sent in target. One of the solutions to guarantee PSDB is that source gNB sends the cost time in source or remaining PSDB to target gNB in e.g., handover request and/or SN status transfer. After that target gNB can establish channel and/or scheduling based on the remaining PSDB.
Proposal 8: RAN3 to discuss whether include remaining PSDB for handover.
Conclusions
Proposal 1: Enhance legacy“PDU Session Container" to include PDU Set Information.
Observation 1: RACS is used to reflect UE capability and reduce the signalling overhead especially in NGAP. The capability of NG-RAN in XR i.e., whether NG-RAN support PDU set based handling can be deduced by the inclusion of either the PDU Set Setup Response List or the PDU Set Failed to Setup List including all the QoS flows configured with PDU sets.
Proposal 2: To support PDU set handling, introduce PDU Set Setup Response List and PDU Set Failed to Setup List in PDU Session Resource Setup/Modify Response Transfer. 
Proposal 3: Introduce PDU Set Setup Response List and PDU Set Failed to Setup List in Handover Request Acknowledge Transfer for NG-based handover.
Proposal 4: Introduce PDU Set Setup Response List and PDU Set Failed to Setup List in Path Switch Request Transfer for Xn-based handover from supporting node.
Proposal 5: Reuse the PDU Session Modify procedure for delivering the PDU-set-related parameters and their outcome for mobility from non-supporting node to supporting node.
Proposal 6: Include TSCAI in Path Switch Request Acknowledge Transfer in PATH SWITCH REQUEST ACKNOWLEDGE message.
Proposal 7: Do not see the issue about End PDU Indication during data forwarding.
Proposal 8: RAN3 to discuss whether include remaining PSDB for handover.
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