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Discussion
1. Introduction
In the RAN3#121 meeting, a discussion on the work item on the XR Enhancements for NR was started. There were some agreements related to introducing the PDU Set QoS Parameters over NGAP, XnAP, F1AP, and E1AP, transferring the PDU Set Information over NG-U, Xn-U and F1-U, and enhancing NGAP, XnAP, F1AP, and E1AP TSCAI. Also, the following open issues related to the PDU Set handling were raised as below:
	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

Whether to create a new “PDU Set Container” or reusing “PDU Session Container"?
Continue discussion on following issues:

· Issue 2: whether use RACS-like method to detect the peer node support PDU Set QoS handling. 

· 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. 

· Issue 7: whether to include the QFI in the F1-U and Xn-U?

· 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.
· 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.
· 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.


In this contribution, we focus on some of the above open issues and provide our view.

2. Discussion
2.1 Method to detect the peer node support PDU Set QoS handling
The first one of the open issues is whether to use the RACS-like method to detect the peer node support PDU Set QoS handling. In the last RAN3 meeting, regarding indicating to the SMF whether the NG-RAN node supports PDU Set QoS handling, there were three options to support this indication [1]:

· Option 1: Doing nothing, rely on OAM and Criticalities principle;
· Option 2: Going ahead with SA2’s agreed CR [2], which is the similar solution for MBS on PDU session level (i.e., MBS Support Indicator IE [3]);
· Option 3: Using RACS-like method [1].
Option 1 should be ruled out because of the challenging SA2 agreement. For Option 2, considering the MBS Support Indicator IE, it may be the simple solution because the new IE is only included in the related NGAP messages. However, there may be a specification impact whenever the CN should know whether the NG-RAN node supports which function since the new IE, such as the MBS Support Indicator IE, can be added continuously. Option 3 would have more specification impact than Option 2 because the NGAP Protocol IE-Id and NGAP Protocol IE Support Information IEs are introduced. But whenever the CN should know whether the NG-RAN node supports which function, there may be no need to consider a specification impact since the added IEs, i.e., the NGAP Protocol IE-Id and NGAP Protocol IE Support Information IEs, can be used without introducing a new IE.
Proposal 1: Using the RACS-like method is slightly preferred.

2.2 Support of the mobility from a non-PDU Set capable NG-RAN to a PDU Set capable NG-RAN
The second one of the open issues is how to support the mobility from a 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. In clause 5.37.5.3 in TS 23.501 [4], the following text for non-homogenous support of PDU set based handling in NG-RAN is denoted:
	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 based handling is supported. Based on this, SMF may activate the PDU Set identification and marking in the PSA UPF.

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 indication, 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 configure 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.


According to the highlighted in yellow, during the handover, the SMF receives an indication of whether the target NG-RAN node supports PDU Set based handling from the target NG-RAN node. If the target NG-RAN node supports, upon completion of the handover procedure, the SMF triggers the separate procedure (i.e., the PDU Session Modification procedure) to provide PDU Set QoS parameters to the target NG-RAN node and configure the PSA UPF to activate the PDU Set identification and marking.
Proposal 2: A PDU Set capable target NG-RAN node should indicate to the SMF that it supports PDU Set based handling using the PATH SWITCH REQUEST message.
Proposal 3: The SMF should transfer PDU Set QoS parameters to a PDU Set capable target NG-RAN node using the PDU Session Modification procedure.
2.3 How to handle End PDU Indication of the PDU Set in case of the support of lossless handover
The last one of the open issues is 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. This issue was raised in [5] in case of considering the support of lossless handover for the PDU Set, including End PDU indication, as shown below figure:

[image: image1.emf]S-gNB T-gNB

UPF

#3

#2

#1

UE

#1

#2

#3

1

2

3 #2

4

#2

End PDU


Figure 1. Issue of End PDU Indication during handover [5]
According to the above figure, the target gNB does not know whether the transmission of End PDU (i.e., PDU#3) has been completed because the End PDU is not forwarded to the target gNB. One possible way that the target gNB can know the complete transmission of the PDU Set is to forward the End PDU to the target gNB. However, upon receipt of the End PDU, the target gNB may transfer the forwarded PDUs together with the End PDU to the UE or may not know how it would handle the End PDU. Another possible way is to indicate to the target gNB that the source gNB has successfully transmitted the End PDU to the UE. Receiving this indication, the target gNB can know the transmission of End PDU has been completed and transfer the PDU Set’s PDUs, which are not transmitted to UE.
Proposal 4: The source gNB should indicate to the target gNB that the End PDU of the PDU Set has been transmitted to the UE successfully.
3. Conclusion
In this contribution, we focused on open issues related to PDU Set handling raised in the last RAN3 meeting and provided our view. The following proposals are kindly suggested to RAN3:

Proposal 1: Using the RACS-like method is slightly preferred.
Proposal 2: A PDU Set capable target NG-RAN node should indicate to the SMF that it supports PDU Set based handling using the PATH SWITCH REQUEST message.
Proposal 3: The SMF should transfer PDU Set QoS parameters to a PDU Set capable target NG-RAN node using the PDU Session Modification procedure.
Proposal 4: The source gNB should indicate to the target gNB that the End PDU of the PDU Set has been transmitted to the UE successfully.
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