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1 [bookmark: OLE_LINK1]Introduction
The objectives to support XR in DC are shown as follows: 
	· Extend Release 18 standalone mechanism to support NR-NR dual connectivity as follows [RAN3]
· PDU set based handling 
· ECN marking 
· Burst Arrival Time reporting, if needed
· PSI Discard coordination, if needed
· Note: No RAN2 impact from above items



In this paper, we would like to discuss the RAN3 impact to support inter-CU LTM.
[bookmark: OLE_LINK5]2	Discussion
[bookmark: OLE_LINK7]2.1	PDU set based handling
The PDU Set QoS Parameters IE added in the QoS Flow Level QoS Parameters IE are also included in the SN addition request message and SN modification request message. However, the corresponding procedural texts are missing.
Observation 1: The procedural texts for the PDU Set QoS Parameters IE contained in the SN addition request message and SN modification request message are missing.
Proposal 1: Add procedural texts for the PDU Set QoS Parameters IE contained in the SN addition request message and SN modification request message.
[bookmark: OLE_LINK3]In Rel-18, non-homogenous support was considered for the Xn handover and UE context retrieval scenarios, i.e. the source/old NG-RAN node can know whether the target/new NG-RAN node supports PDU set based handling via the PDU Set based Handling Indicator IE so that the source/old NG-RAN nodes can decide whether to include the PDU Set Information Container in the data to be forwarded.
Observation 2: In Rel-18, the source/old NG-RAN node can know whether the target/new NG-RAN node supports PDU set based handling via the PDU Set based Handling Indicator IE for the Xn handover and UE context retrieval scenarios.
In DC case, non-homogenous support should also be considered between MN and SN, i.e. the MN needs to know whether the SN supports PDU set based handling to decide whether to include the PDU Set Information Container in the data to be forwarded to the SN. If the SN addition or SN modification request message includes the PDU Set QoS Parameters IE, the SN needs to send the PDU Set based Handling Indicator IE in the SN addition or SN modification request acknowledge message to indicate whether the SN supports PDU Set based handling.
Observation 3: The MN needs to know whether the SN supports PDU set based handling to decide whether to include the PDU Set Information Container in the data to be forwarded to the SN.
Proposal 2: Add the PDU Set based Handling Indicator IE in the SN addition request acknowledge message and SN modification request acknowledge message.
2.2	ECN marking
It is the MN that receives the request from the CN, so the MN needs to send the ECN Marking or Congestion Information Reporting Request IE to the SN and the SN sends the ECN Marking or Congestion Information Reporting Status IE to the MN for MN terminated SCG/split bearer or SN terminated bearer.
[bookmark: OLE_LINK13][bookmark: OLE_LINK12]Proposal 3: Add the ECN Marking or Congestion Information Reporting Request IE in the PDU Session Resource Setup Info – MN terminated IE, PDU Session Resource Setup Info – SN terminated IE, PDU Session Resource Modification Info – MN terminated IE and PDU Session Resource Modification Info – SN terminated IE.
Proposal 4: Add the ECN Marking or Congestion Information Reporting Status IE in the PDU Session Resource Setup Response Info – MN terminated IE, PDU Session Resource Setup Response Info – SN terminated IE, PDU Session Resource Modification Response Info – MN terminated IE and PDU Session Resource Modification Response Info – SN terminated IE.
For SN terminated MCG/split bearer, the SN is the PDCP hosting node, thus the SN may be responsible for performing ECN marking. For this case, the SN needs to request the MN to provide the assistance information for ECN marking and the MN needs to provide the corresponding feedback.
Proposal 5: Add the ECN Marking or Congestion Information Reporting Request IE in the PDU Session Resource Modification Required Info – SN terminated IE.
Proposal 6: Add the ECN Marking or Congestion Information Reporting Status IE in the PDU Session Resource Modification Confirm Info – SN terminated IE.
[bookmark: OLE_LINK11]For split bearer, there is another issue needs to be considered, i.e. if the congestion information reported from the two path is different, then how the PDCP hosting node performs ECN marking or congestion information reporting.
Proposal 7: RAN3 to discuss how the PDCP hosting node performs ECN marking or congestion information reporting for split bearers if the congestion information reported from the two path is different.
2.3	Burst Arrival Time reporting
[bookmark: OLE_LINK6]RAN2 has defined the UL BAT indicated as referenceTime or referenceSFN-AndSlot. When the BAT is indicated as referenceSFN-AndSlot, it is a relative time to PCell. If the PCell and PSCell are not synchronized, there may be issue if the SN uses the BAT indicated as referenceSFN-AndSlot.
	
burstArrivalTime-r18                  CHOICE {
        referenceTime                         ReferenceTime-r16,
        referenceSFN-AndSlot                  ReferenceSFN-AndSlot-r18
    }   




	UL-TrafficInfo field descriptions

	burstArrivalTime
Indicates the expected arrival time of the first packet of the Data Burst for the concerned QoS flow. If the UE provides both burstArrivalTime and jitterRange, burstArrivalTime is used as a reference time for the indicated jitter range.
If burstArrivalTime is indicated as referenceTime, the indicated time in 10ns unit from the origin is refDays*86400*1000*100000 + refSeconds*1000*100000 + refMilliSeconds*100000 + refTenNanoSeconds. The refDays field specifies the sequential number of days (with day count starting at 0) from 00:00:00 on Gregorian calendar date 6 January, 1980 (start of GPS time).
If burstArrivalTime is indicated as referenceSFN-AndSlot, it refers to the UL timing of the closest SFN and slot of the PCell with the indicated number.



Observation 4: When the UL BAT is indicated as referenceSFN-AndSlot, it is a relative time to PCell.
[bookmark: OLE_LINK4]Observation 5: If the PCell and PSCell are not synchronized, there may be issue if the SN uses the UL BAT indicated as referenceSFN-AndSlot.
From our point of view, the MN and the SN should be synchronized in most cases. One possible case is that the time becomes inaccurate when a gNB is offline and thus may cause desynchronization. However, the OAM can be aware of such case and sends the offline time to a gNB after the gNB reconnects to the network. Therefore, this issue can be solved by OAM configuration.
Observation 6: The desynchronization between a MN and SN may be caused when a gNB is offline.
Observation 7: The OAM can know the offline time and sends it to the gNB after it reconnects to the network.
[bookmark: OLE_LINK10]Proposal 8: It is up to implementation to ensure that the PCell and PSCell are synchronized if the UL BAT is indicated as referenceSFN-AndSlot.
[bookmark: OLE_LINK8]2.4	PSI Discard coordination
In Rel-18, PSI based discard timer is introduced for UL discard operation. In DC case, we also needs to consider the enhancement to support the UL PSI based discard timer mechanism. 
If the PDCP hosting node configures a UL PSI based discard timer, it needs to notify the peer node. Therefore, the PSI based SDU Discard UL IE needs to be added in the SN addition request message, SN modification request message and SN modification required message.
Proposal 9: Add PSI based SDU Discard UL IE in the SN addition request message, SN modification request message and SN modification required message.
3	Conclusion
Based on above analysis, we provide the following observations and proposals.
Observation 1: The procedural texts for the PDU Set QoS Parameters IE contained in the SN addition request message and SN modification request message are missing.
Proposal 1: Add procedural texts for the PDU Set QoS Parameters IE contained in the SN addition request message and SN modification request message.
Observation 2: In Rel-18, the source/old NG-RAN node can know whether the target/new NG-RAN node supports PDU set based handling via the PDU Set based Handling Indicator IE for the Xn handover and UE context retrieval scenarios.
Observation 3: The MN needs to know whether the SN supports PDU set based handling to decide whether to include the PDU Set Information Container in the data to be forwarded to the SN.
Proposal 2: Add the PDU Set based Handling Indicator IE in the SN addition request acknowledge message and SN modification request acknowledge message.
Proposal 3: Add the ECN Marking or Congestion Information Reporting Request IE in the PDU Session Resource Setup Info – MN terminated IE, PDU Session Resource Setup Info – SN terminated IE, PDU Session Resource Modification Info – MN terminated IE and PDU Session Resource Modification Info – SN terminated IE.
Proposal 4: Add the ECN Marking or Congestion Information Reporting Status IE in the PDU Session Resource Setup Response Info – MN terminated IE, PDU Session Resource Setup Response Info – SN terminated IE, PDU Session Resource Modification Response Info – MN terminated IE and PDU Session Resource Modification Response Info – SN terminated IE.
Proposal 5: Add the ECN Marking or Congestion Information Reporting Request IE in the PDU Session Resource Modification Required Info – SN terminated IE.
Proposal 6: Add the ECN Marking or Congestion Information Reporting Status IE in the PDU Session Resource Modification Confirm Info – SN terminated IE.
Proposal 7: RAN3 to discuss how the PDCP hosting node performs ECN marking or congestion information reporting for split bearers if the congestion information reported from the two path is different.
Observation 4: When the UL BAT is indicated as referenceSFN-AndSlot, it is a relative time to PCell.
Observation 5: If the PCell and PSCell are not synchronized, there may be issue if the SN uses the UL BAT indicated as referenceSFN-AndSlot.
Observation 6: The desynchronization between a MN and SN may be caused when a gNB is offline.
Observation 7: The OAM can know the offline time and sends it to the gNB after it reconnects to the network.
Proposal 8: It is up to implementation to ensure that the PCell and PSCell are synchronized if the UL BAT is indicated as referenceSFN-AndSlot.
Proposal 9: Add PSI based SDU Discard UL IE in the SN addition request message, SN modification request message and SN modification required message.






