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1 Introduction

In Rel-19, the enhancements of PDU set based handling, ECN marking, Burst Arrival Time reporting, and PSI Discard coordination has been proposed. In this paper, we discuss the enhancements of these aspects for supporting XR in DC. 
2 Discussion
2.1 PSI discard
The NG-RAN node can configure the discardTimerForLowImportance IE via PDCP configuration to indicate UE discarding less important PDU set when network congestion occurs. For MN terminated bearer, the MN configures the PDCP. While if the SCG resource is used, the SN-DU needs to send MAC-CE to active/de-active PSI based SDU discard for the UE, and the SN-DU can know if the PSI discard function is configured or not via PDCP configuration. Currently, the PDCP configuration in MN can be contained in CG-ConfigInfo IE and it is transmitted to the SN-DU via M-NG-RAN node to S-NG-RAN node Container IE in XnAP and in CU to DU RRC Information IE in F1AP. Last meeting, we agreed to introduce an explicit indicator PSI based SDU Discard UL from CU to DU. Therefore, either we remove this indicator from the F1AP, or we use the same principle in XnAP and F1AP, i.e., an explicit indication is also needed in the XnAP. The later solution has benefit in case MN PDCP configuration is not included in the CG-ConfigInfo IE.

Proposal 1: In MN terminated SCG scenario, RAN3 to agree adding an indication in S-NODE ADDITION REQUEST and/or S-NODE MODIFICATION REQUEST to explicitly indicate SN that the MN configures discardTimerForLowImportance IE for UE.
In SN terminated MCG scenario, because SN is the PDCP hosting node, SN should decide if the PSI-Based SDU Discard IE is configured for UE. If the MCG resource is configured, the MN-DU needs to send MAC-CE to active/de-active PSI based SDU discard for the UE. Therefore, the SN should send PSI based Discard UL indicator in S-NODE ADDITION REQUEST ACKNOWLEDGE and/or S-NODE MODIFICATION REQUEST ACKNOWLEDGE to MN.

Proposal 2: In SN terminated MCG scenario, RAN3 to agree adding a PSI based discard UL indicator in S-NODE ADDITION REQUEST ACKNOWLEDGE message and/or S-NODE MODIFICATION REQUEST ACKNOWLEDGE message to indicate MN that the SN configures discardTimerForLowImportance IE for UE.
For split scenario, both MN-DU and SN-DU may send MAC-CE to UE to active or de-active UE for PSI based SDU discard, which node sends MAC-CE should be considered. Two possible options are proposed as below:
Option 1: Terminated node decides which node sends MAC-CE;

Option 2: Both MN-DU and SN-DU can decide to send MAC-CE by itself;

For option 1, only one node needs to send MAC-CE and the signalling overhead can be reduced but there is potential F1 change. For option 2, both MN-DU and SN-DU can send MAC-CE, independently, and this option seems more flexible. Which option to choose is more RAN2 related, we can wait for RAN2 to have conclusion first and then discuss if there is any RAN3 impact.
Proposal 3: For split scenario, RAN3 wait for RAN2 on which option is applied for sending MAC-CE to UE.

· Option 1: Terminated node decides which node sends MAC-CE;
· Option 2: Both MN-DU and SN-DU can decide to send MAC-CE by itself;
2.2 Burst Arrival Time reporting

The problem is one reference time for Burst Arrival Time is SFN while the SFN is different in MN and SN. If the MN decides a BAT based on MN’s SFN, this BAT value cannot be correctly used in the SN. But RAN2 defines a new drx-NonInteger value in the DRX-Config IE and DRX-ConfigMCG IE included in the CG-ConfigInfo IE. Currently the CG-ConfigInfo IE is included in the SN Addition Request message as M-NG-RAN node to S-NG-RAN node Container. The SN also knows the difference in SFN and then can calculate a proper DRX in SN by taking the SN difference into account. There is no spec impact to support BAT in case MN and SN are not time synchronized. The similar principle can also be applied to mobility case.
In addition, the ul-TrafficInfo IE is included in the UEAssistanceInformation message. The ul-TrafficInfo include more information for XR QoS flow, such as jitter range, burst arrival time, traffic periodicity and so on. These information can help SN to configure a proper DRX because the gNB decides the parameters of DRX configuration considering both UL and DL traffic information. But currently, UEAssistanceInformation is not included in S-NODE ADDITION REQUEST message and/or S-NODE MODIFICATION REQUEST message.
Proposal 4: RAN3 to agree adding the UE assistance information in S-NODE ADDITION REQUEST and/or S-NODE MODIFICATION REQUEST SN to help SN for DRX configuration.
2.3 ECN marking
To enable ECN marking and congestion information report, the SMF should provide an indication to NG-RAN for a corresponding QoS Flow in UL and/or DL directions. For MN terminated SCG and SN terminated SCG, the SN needs to know if the SMF sends the indication so that SN can perform ECN marking and congestion information report. Therefore, some enhancements needs to be proposed between MN and SN.
· When MN receives the indication from SMF and decides to add SN for UE, MN adds ECN Marking or Congestion Information Reporting Request in S-NODE ADDITION REQUEST and/or S-NODE MODIFICATION REQUEST to indicate SN;

· When SN finds that the ECN Marking or Congestion Information Reporting Request is included, SN performs ECN marking and congestion information report and adds ECN Marking or Congestion Information Reporting Status in S-NODE ADDITION REQUEST ACKNOWLEDGE and/or S-NODE MODIFICATION REQUEST ACKNOWLEDGE.
Proposal 5: For MN terminated SCG and SN terminated SCG scenarios, RAN3 to agree introducing the below enhancements for L4S congestion control:

· When MN receives the indication from SMF and decides to add SN for UE, MN adds ECN Marking or Congestion Information Reporting Request in S-NODE ADDITION REQUEST and/or S-NODE MODIFICATION REQUEST to indicate SN;

· When SN finds that the ECN Marking or Congestion Information Reporting Request is included, SN performs ECN marking and congestion information report and adds ECN Marking or Congestion Information Reporting Status in S-NODE ADDITION REQUEST ACKNOWLEDGE and/or S-NODE MODIFICATION REQUEST ACKNOWLEDGE.
2.4 PDU set based handling
For split scenario, the different PDUs in the same PDU set may be transmitted via MN path and SN path, respectively. A data burst generally refers to a complete frame, which may contain one or more PDU sets. If MN discards some PDUs within a data burst and PSIHI is set to “true”, it is unnecessary for SN to keep the remaining PDUs or remaining PDU sets within the same data burst. Therefore, MN should inform SN when MN discards some PDUs or PDU sets within the data burst, so that SN can discard remaining data in the same data burst in time.

Proposal 6: One entity should inform the other entity when it discards some data within the data burst, so that the other entity can also discard remaining data within the same data burst.
In addition, if handover happens, the target cell may not know the remaining PSDB so that the remaining PDUs in this PDU set cannot be scheduled in time. Therefore, the source cell should add remaining PSDB in handover request to indicate target cell for scheduling remaining PDUs in this PDU set.
Proposal 7: The source cell should add remaining PSDB in handover request to indicate target cell for scheduling remaining PDUs in this PDU set.
3. Conclusion

Based on above analysis, we provide the following proposals.

Proposal 1: In MN terminated SCG scenario, RAN3 to agree adding an indication in S-NODE ADDITION REQUEST and/or S-NODE MODIFICATION REQUEST to explicitly indicate SN that the MN configures discardTimerForLowImportance IE for UE.

Proposal 2: In SN terminated MCG scenario, RAN3 to agree adding a PSI based discard UL indicator in S-NODE ADDITION REQUEST ACKNOWLEDGE message and/or S-NODE MODIFICATION REQUEST ACKNOWLEDGE message to indicate MN that the SN configures discardTimerForLowImportance IE for UE.
Proposal 3: For split scenario, RAN3 wait for RAN2 on which option is applied for sending MAC-CE to UE.

· Option 1: Terminated node decides which node sends MAC-CE;
· Option 2: Both MN-DU and SN-DU can decide to send MAC-CE by itself;
Proposal 4: RAN3 to agree adding the UE assistance information in S-NODE ADDITION REQUEST and/or S-NODE MODIFICATION REQUEST SN to help SN for DRX configuration.
Proposal 5: For MN terminated SCG and SN terminated SCG scenarios, RAN3 to agree introducing the below enhancements for L4S congestion control:

· When MN receives the indication from SMF and decides to add SN for UE, MN adds ECN Marking or Congestion Information Reporting Request in S-NODE ADDITION REQUEST and/or S-NODE MODIFICATION REQUEST to indicate SN;

· When SN finds that the ECN Marking or Congestion Information Reporting Request is included, SN performs ECN marking and congestion information report and adds ECN Marking or Congestion Information Reporting Status in S-NODE ADDITION REQUEST ACKNOWLEDGE and/or S-NODE MODIFICATION REQUEST ACKNOWLEDGE.
Proposal 6: One entity should inform the other entity when it discards some data within the data burst, so that the other entity can also discard remaining data within the same data burst.
Proposal 7: The source cell should add remaining PSDB in handover request to indicate target cell for scheduling remaining PDUs in this PDU set.

