


3GPP TSG-RAN3 Meeting #123bis	R3-242003
Changsha, China, 15th – 19th April 2024

Agenda item:	21.2
Source:	Nokia, Nokia Shanghai Bell
Title:	Discussion on the support of XR in NR-NR DC 
Document for:	Discussion and Decision
1	Introduction
Last RAN plenary agreed to include the following RAN3 related objective in Rel-19 XR WID:
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

This contribution analyses the impacts to RAN3 specifications. 

2	General discussion
In MR-DC, 
· From a UE perspective, three bearer types exist: MCG bearer, SCG bearer and split bearer.
· From network perspective, each bearer (MCG, SCG and split bearer) can be terminated either in MN or in SN.
From RAN3 perspective, the MN-terminated MCG bearer can be supported by Rel-18 F1/E1 enhancements, without new enhancements. The MN-terminated SCG bearer of SN-terminated MCG/SCG bearer can be supported by some enhancements to XnAP, e.g. transfer the PDU Set QoS parameters to SN, exchange ECN related IE between MN and SN, etc. 
The main issue is for split bearer. It is unclear on how to meet the PDU Set QoS when the PDUs of a PDU set are split and transmitted via two gNB-DUs. The PDU Set QoS is provided to the SN-CU via XnAP Add/Modification procedure, then to gNB-DU when a QoS flow is added during the F1AP UE Context Setup/Modification procedure. The XnAP procedure and F1AP procedure are not supposed to be performed very often, e.g. to align with the dynamic radio condition. So the PDU Set QoS to be used for MCG/SCG need to pre-determined before initiating the XnAP DC procedure and F1AP UE Context Setup/Modification procedure. In case RAN3 decides to support split bearer, it needs further study on how MN-CU split the PDU Set QoS received from CN, into one set of PDU Set QoS parameters to be used for MCG and another set of PDU Set QoS parameters to be used for SCG.  
Proposal 1-1: For XR DC, RAN3 agree to support MN-terminated MCG bearer, SN-terminated SCG bearer, MN-terminated SCG bearer, and SN-terminated MCG bearer.
Proposal 1-2: RAN3 discuss whether support split bearer for XR traffic.
3	PDU set based handling
This issue depends on the bearer types to be supported for XR DC. The below analysis assumes Proposal 1-1 is agreed by RAN3. 
In Rel-18, the PDU Set QoS Parameters IE is added in the QoS Flow Level QoS Parameters IE, which is further used in the mobility related messages, and the DC related messages. However, the behavior text is only added in the mobility related procedures, but not the DC related procedures. To support XR in DC, the PDU Set QoS Parameters can be passed from MN to SN during the S-NG-RAN node Addition Preparation procedure and M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure.
In addition, the MN need to know whether the PDU Set based handling is supported in SN, for example, for SN-terminated SCG bearer, so the MN can report the PDU Set Handling support indicator to UPF. It is necessary to enhance XnAP to enable the SN to report the PDU Set based Handling Indicator to MN.
Proposal 2-1: add the behavior text on handling the PDU Set QoS Parameters IE in S-NG-RAN node Addition Preparation procedure and M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure.
Proposal 2-2: SN report the PDU Set based Handling Indicator in S-NG-RAN node Addition Preparation procedure and M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure.
4	ECN Marking
This issue depends on the bearer types to be supported for XR DC. The below analysis assumes Proposal 1-1 is agreed by RAN3. 
In Rel-18, the ECN Marking or Congestion Information Reporting Request IE is added in the PDU Session Resources To Be Setup List IE, which is further used in the XnAP HANDOVER REQUEST message, RETRIEVE UE CONTEXT RESPONSE message.
To support DC, the S-NG-RAN node Addition Preparation procedure and M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure need to be enhanced to transfer the ECN Marking or Congestion Information Reporting Request IE to S-NG-RAN node. The S-NG-RAN node needs to report the ECN Marking or Congestion Information Reporting Status to M-NG-RAN node. 
For MN-terminated SCG bearer or SN-terminated MCG bearer, the node hosting the PDCP entity needs to receive the congestion information from the peer node. This can be supported by the UL/DL Congestion Information IE in the ASSISTANCE INFORMATION DATA frame. No enhancement is needed for Xn-U. For SN-terminated MCG bearer, the MN-CU request the MN-DU to perform ECN marking during the preparation for  MCG resource. When MN initiate the Addition/Modification procedure with the request for ECN marking for SN-terminated MCG bearer, the SN-CU can assume the ECN marking has been accepted in the MN-DU. So no enhancement seems needed.  
Proposal 3-1: Enhance the S-NG-RAN node Addition Preparation procedure and M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure, to transfer the ECN Marking or Congestion Information Reporting Request IE to S-NG-RAN node, and support the S-NG-RAN node to report ECN Marking or Congestion Information Reporting Status to M-NG-RAN node.
TS 38.300 need to be updated to clarify the ECN operation in DC, even the detail can be captured in TS 37.340. 
A draft TS38.300 TP can be found at ([3])
Proposal 3-2: use the draft TS 38.300 TP ([3]) as a starting point for further discussion. 
5	Burst Arrival Time reporting 
TS 38.331 defines the burstArrivalTime indicated as referenceTime or referenceSFN-AndSlot. 
QOS-FlowUL-TrafficInfo-r18 ::=        SEQUENCE {
    qfi-r18                               QFI,
    jitterRange-r18                       SEQUENCE {
        lowerBound-r18                        JitterBound-r18,
        upperBound-r18                        JitterBound-r18
    }                                                                                    OPTIONAL,
    burstArrivalTime-r18                  CHOICE {
        referenceTime                         ReferenceTime-r16,
        referenceSFN-AndSlot                  ReferenceSFN-AndSlot-r18
    }                                                                                    OPTIONAL,
    trafficPeriodicity-r18                INTEGER (1..640000)                            OPTIONAL,
    pduSetIdentification-r18              BOOLEAN                                        OPTIONAL,
    psiIdentification-r18                 BOOLEAN                                        OPTIONAL,
    ...
}

	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.



The M-NG-RAN node and S-NG-RAN node may not be time synchronized. This may cause issue when the UE report the burstArrivalTime indicated as referenceSFN-AndSlot, to the MN.  This issue may be solved if the UE directly report the burstArrivalTime to SN. 
TS37.340 states:
[bookmark: _Toc46492800][bookmark: _Toc52568326][bookmark: _Toc163041980]7.10	UE assistance information
In MR-DC, the UE can be configured to report MCG specific UE assistance information if the MN is a gNB and/or SCG specific UE assistance information if the SN is a gNB, ...
TS 38.331 states:
1>	else if the UE is in NR-DC:
2>	if the UE assistance configuration that triggered this UE assistance information is associated with the SCG:
3>	if SRB3 is configured and the SCG is not deactivated:
4>	submit the UEAssistanceInformation message via SRB3 to lower layers for transmission;
3>	else:
4>	submit the UEAssistanceInformation message via the NR MCG embedded in NR RRC message ULInformationTransferMRDC as specified in 5.7.2a.3;
2>	else:
3>	submit the UEAssistanceInformation message via SRB1 to lower layers for transmission;
So the issue on BAT pends on RAN2 discussion. We prefer RAN3 send a LS to RAN2 on whether the UE can send the BAT as part of the UEAssistanceInformation message to the SN. RAN3 discussion can be re-started based on RAN2 feedback. 
Proposal 4: RAN3 check with RAN2 on whether the UE can send the BAT as part of the UEAssistanceInformation message to the SN. 
6	PSI Discard coordination 
This issue depends on the bearer types to be supported for XR DC. The below analysis assumes Proposal 1-1 is agreed by RAN3. 
The impact to RAN3 is different depending on the type of bearer:
· For PSI based discard related to MN-terminated MCG bearer or SN-terminated SCG bearer, there is no impact to RAN3. Rel-18 PSI-based discard mechanism can be reused. 

· For PSI based discard related to MN-terminated SCG bearer, the MAC CE activation/deactivation is performed in the SN-DU, but it is MN-CU determine to configure UE to use the PSI-based discard. So it requires the MN-CU informs SN-CU over Xn, then SN-CU informs SN-DU over F1 that PSI-based discard time is configured. The Xn part may requires a new indication to inform the SN-CU when the PSI-based discard timer is configured, so the SN-CU can further inform SN-DU. 

· For PSI based discard related to SN-terminated MCG bearer, the SN can configure the UE to use the PSI-based discard. Similarly, the SN-CU need to inform MN-CU over Xn that UE is configured with PSI-based discard, in order for MN-DU to be informed over F1 that PSI-based discard time is configured. 
Proposal 5-1: For MN-terminated SCG bearer, M-NG-RAN node inform S-NG-RAN node to start/stop PSI based discard. 
Proposal 5-2: For SN-terminated MCG bearer, S-NG-RAN node inform M-NG-RAN node to start/stop PSI based discard. 

7	Conclusion
In this contribution, we discussed the RAN3 impact to support XR in DC. Our proposals are:
Proposal 1-1: For XR DC, RAN3 agree to support MN-terminated MCG bearer, SN-terminated SCG bearer, MN-terminated SCG bearer, and SN-terminated MCG bearer.
Proposal 1-2: RAN3 discuss whether support split bearer for XR traffic. 
Proposal 2-1: add the behavior text on handling the PDU Set QoS Parameters IE in S-NG-RAN node Addition Preparation procedure and M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure.
Proposal 2-2: SN report the PDU Set based Handling Indicator in S-NG-RAN node Addition Preparation procedure and M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure.
Proposal 3-1: Enhance the S-NG-RAN node Addition Preparation procedure and M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure, to transfer the ECN Marking or Congestion Information Reporting Request IE to S-NG-RAN node, and support the S-NG-RAN node to report ECN Marking or Congestion Information Reporting Status to M-NG-RAN node.
A draft TS38.300 TP can be found at ([3])
Proposal 3-2: use the draft TS 38.300 TP ([3]) as a starting point for further discussion. 
Proposal 4: RAN3 check with RAN2 on whether the UE can send the BAT as part of the UEAssistanceInformation message to the SN. 
Proposal 5-1: For MN-terminated SCG bearer, M-NG-RAN node inform S-NG-RAN node to start/stop PSI based discard. 
Proposal 5-2: For SN-terminated MCG bearer, S-NG-RAN node inform M-NG-RAN node to start/stop PSI based discard.   
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