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1 Introduction
In the contribution, we discuss the following issues for XR in NR-DC:
-	PDU set related handling in NR-DC.
-	Burst Arrival Time handling in NR-DC.
-	PSI based discard coordination in NR-DC.
2 Discussion
2.1 PDU Set Related Handling
PDU Set QoS Parameters
In Rel-18, the PDU Set QoS Parameters IE has been introduced in the QoS Flow Level QoS Parameters IE in XnAP. The PDU Set QoS Parameters IE includes PDU Set Delay Budget, PDU Set Error Rate and PDU Set Integrated Handling Information. The QoS Flow Level QoS Parameters IE is used already in NR-DC related signalling. From signalling point of view, the Rel-18 design has already supported PDU Set QoS parameters for NR-DC. However, the procedural text regarding the PDU Set QoS Parameters IE is needed for NR-DC related procedure.
Observation 1: Signalling of PDU Set QoS Parameters has been supported for NR-DC.
Proposal 1 Add procedure text regarding the PDU Set QoS Parameters IE for NR-DC related procedures.
PDU Set based Handling Indicator
In Rel-18, it was agreed that if the HANDOVER REQUEST message includes the PDU Set QoS Parameters IE, the target NG-RAN node shall, if supported, report in the HANDOVER REQUEST ACKNOWLEDGE message the PDU Set based Handling Indicator IE.
In case of NR-DC, it would be possible that non-homogeneous deployments between MN and SN, for example, MN supports PDU set handling, while SN does not support PDU set handling. In this case, if MN provides the PDU Set QoS Parameters IE, the SN needs to respond the PDU Set based Handling Indicator IE to MN.
Proposal 2 Introduce the PDU Set based Handling Indicator IE in PDU Session Resource Setup/Modification Response Info related IEs.
End of Data Burst Indication
As discussed in Rel-18, to enhance UE power management schemes like connected mode DRX and extend UE battery lifetime, an indication of End of Data Burst may be provided to the NG-RAN. The UPF provides an End of Data Burst indication to the NG-RAN over GTP-U extension header. The Data Burst is a set of multiple PDUs generated and sent by the application in a short period of time. A Data Burst can be composed by one or multiple PDU Sets.
Taking MN terminated split bearer as an example, MN receives the indication of End of Data Burst from UPF. The MN may send the PDU with the indication of End of Data Burst via MCG leg to the UE. But the SN still needs to be aware of the complete transmission of the Data Burst for power saving purpose e.g., send the UE to DRX sleep mode regarding the DRX group with SCG. Please note that two DRX groups with MCG and SCG respectively can be configured to UE. And UE perform per DRX group operation separately. There would two cases:
-	the PDU with indication of End of Data Burst is forwarded to SN and transmitted to UE by SN. In this case, the MN forwards the PDU with indication of End of Data Burst as usual.
-	the PDU with indication of End of Data Burst is transmitted to UE by MN. In this case, the MN still needs to send the indication of End of Data Burst without PDU or with the last forwarding PDU to SN so that SN can send the UE to DRX sleep mode regarding the DRX group with SCG. Clarifications on Stage 2 is needed for this case.
Proposal 3 When gNB receives the End of Data Burst Indication of a QoS flow from the UPF, the PDCP terminated node always provides the End of Data Burst Indication of the QoS flow to peer node regardless of whether the PDU is forwarded along with the End of Data Burst Indication.
2.2 Burst Arrival Time
As stated in TS 38.331, the burstArrivalTime may be indicated as referenceTime or referenceSFN-AndSlot. 
	
QOS-FlowUL-TrafficInfo-r18 ::=       SEQUENCE {
        burstArrivalTime-r18                CHOICE {
        referenceTime                      ReferenceTime-r16,
        referenceSFN-AndSlot               ReferenceSFN-AndSlot-r18
    }                                                           OPTIONAL,
}

ReferenceSFN-AndSlot-r18 ::= SEQUENCE {
     referenceSFN-r18               INTEGER (0..1023),
     referenceSlot-r18              INTEGER (0..639)
}



	UL-TrafficInfo field descriptions

	burstArrivalTime
Indicates the average value of the arrival time of the first packet of the Data Burst for the concerned QoS flow. When indicated together with 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. 




In case of NR-DC, the MCG and SCG may not be time synchronized. For example, PCell and PSCell are time desynchronized. The UE may calculate the BAT according to the timing of PCell in MCG and report it to the network. Since the PSCell in SN is not time synchronized with PCell in MN, the reported BAT cannot be used by SN as shown in the Figure 1.


Figure 1. Misunderstanding of BAT due to time de-synchronization between cells
There are two solutions directions:
Network based solution:
-	UE calculates the BAT of a QoS flow according to the timing in PCell and reports it to MN;
-	MN transmits the received BAT, SFN time offset between MN and SN, and the reference SFN and slot to the SN in handover request message; and 
-	SN calculates the BAT used in SN according to the received BAT, SFN time offset and the reference SFN and slot.
UE based solution:
There would be serval variants of UE based solution:
-	Option 1: UE calculates BAT using the timing of PCell or PSCell according to the DRB bearer type that the QoS flow belongs to. If the DRB is served by MCG or SCG only, the UE calculates the BAT according to the timing of PCell or PSCell respectively. If the DRB is served by both MCG and SCG, the UE may calculate both BAT of PCell and BAT of PSCell and report both to the NW.
-	Option 2:  UE calculates BAT using to the timing of the referred Cell indicated by NW.  NW needs to configure which cell is referred for calculating the BAT (i.e., PCell or PSCell)
-	Option 3: the UE calculates BAT using to the timing of the cell of which RRC configuration is configured. For example, if NW requests BAT reporting by SRB3, the UE uses the timing of the PSCell (SCG) for calculating the BAT and reports to SN by SRB3 directly.
From our view, network-based solution has been supported from signalling point of view. The SFN offset have been exchanged between gNBs. The received BAT and reference SFN and slot can be transmitted from MN to SN in inter-node RRC message.  It only needs stage 2 clarifications to support network-based solution. Another point is the UE based solution can not be used for handover case. It would be better to have unified solution for handover and NR-DC cases. Furthermore, the UE based solution have been proposed but not agreed in RAN2. Accordingly, we would prefer the network-based solution.
Proposal 4 Network-based solution is preferred for UL burst arrival time reporting.
2.3 PSI based Discard Coordination
In RAN2#124, it was further agreed:
	Agreements:
1 In the MAC CE for the activation/deactivation of the PSI-based discard, introduce a bitmap for DRB to efficiently control multiple DRBs separately and simultaneously.



For UL PDCP discard, as per RAN2’s agreement, it means that gNB can configure two PDCP discard timers to UE: Normal PDCP discard timer and PSI based discard timer to the UE.  And gNB can signals an activation/deactivation of the PSI based discard timer to the UE by MAC CE.
For MN terminated SCG bearer, SN terminated MCG bearer and split bearer, the PSI based discard timer is configured by the PDCP hosted node which the PSI-Based SDU Discard Activation/Deactivation MAC CE is sent by the peer node.  Similar with what we did in F1-AP, the PSI based SDU Discard UL IE should be provided from the PDCP terminated node to the peer node. Similarly, the PSI based SDU Discard UL IE should include two codepoints (stop, start) for PSI based discard (re)configuration and release cases.
	>>>>PSI based SDU Discard UL
	O
	
	ENUMERATED (start, stop, …)
	Indicates whether UL PSI based SDU discard is (re)configured or released for the DRB. The codepoint “start” means that UL PSI based discarding is (re)configured, while the codepoint “stop” means that UL PSI based discarding is released. Up to 8 DRBs can be set as “start”.
	YES
	ignore


Proposal 5 For MN terminated SCG bearer, SN terminated MCG bearer and split bearer, the PDCP terminated node sends the PSI based SDU Discard UL IE to the peer node.
For NR-DC split bearer, the DRB is served by both MCG and SCG, and each has its own MAC entity. It is possible both MN and SN can send the PSI based Discard Activation/Deactivation MAC CE of the same DRB to the UE. In some cases, the UE may receive contradicting instruction of Activation/Deactivation of the PSI based discard timer from MN and SN if there is no coordination between MN and SN. 
Observation 2: For a split bearer, UE may receive contradicting instruction of Activation/Deactivation of the PSI based discard timer from MN and SN if there is no coordination between MN and SN.
To solve the issue for split bearer, there would be several solutions:
-	Solution 1: Only PDCP terminated node can send the MAC CE. This solution has strong restriction on NW implementation.  
-	Solution 2: Once one node sends the MAC CE to UE, the node informs the peer node about the information.
-	Solution 3. NW determines one node which can send the MAC CE to UE. When the peer node wants to deactivate/activate the PSI based discard, the peer node sends the request to the node.
Proposal 6 RAN3 discusses how to support PSI based discard coordination between MN and SN for split bearer.
3	Conclusion
In the contribution, we discuss the following issues for XR in NR-DC. And we propose:
Observation 1: Signalling of PDU Set QoS Parameters has been supported for NR-DC.
Observation 2: For a split bearer, UE may receive contradicting instruction of Activation/Deactivation of the PSI based discard timer from MN and SN if there is no coordination between MN and SN.
Add procedure text regarding the PDU Set QoS Parameters IE for NR-DC related procedures.
Introduce the PDU Set based Handling Indicator IE in PDU Session Resource Setup/Modification Response Info related IEs.
When gNB receives the End of Data Burst Indication of a QoS flow from the UPF, the PDCP terminated node always provides the End of Data Burst Indication of the QoS flow to peer node regardless of whether the PDU is forwarded along with the End of Data Burst Indication.
Network-based solution is preferred for UL burst arrival time reporting.
For MN terminated SCG bearer, SN terminated SCG bearer and split bearer, the PDCP terminated node sends the PSI based SDU Discard UL IE to the peer node.
RAN3 discusses how to support PSI based discard coordination between MN and SN for split bearer.
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