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1 Introduction
In the contribution, we discuss the open issue on burst arrival time handing in NR-DC and provide the corresponding TP to BLCR for 37.340.
2 Discussion
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)
}



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

As specified in the TS 38.331, the UL traffic information is included in the UEAssistanceInformation message. The UEAssistanceInformation message can be carried by both SRB1 and SRB3:
	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;



As specified in RRC, both MN and SN can configure the UE to report the UL traffic information. If it is configured by MN, the UE shall report the BAT in the UEAssistanceInformation message via SRB1. Else if the UE assistance information is associated with the SCG, the UE can report the UEAssistanceInformation message either by SRB3 or via the NR MCG embedded in NR RRC message ULInformationTransferMRDC.
Observation 1: Following RRC spec, both MN and SN can configure UE to report the UL traffic information. And UE shall report the UL traffic information in the UEAssistanceInformation message to MN or SN respectively.
However, according to the description of UL-TrafficInfo IE in the RRC spec, the BAT only refers to the UL timing of Pcell, which means that the timing of PSCell and SCG are not used, even if it is configured by SN.
	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 2: Following RRC spec, the BAT only refers to the UL timing of Pcell/MCG which means that the timing of PSCell and SCG are not used, even if it is configured by SN.
There are two cases for BAT reporting in NR-DC:
-	Case 1: MN configures the UE to report the UL traffic information. In this case, UE reports the BAT to MN by SRB1 directly. MN may forward it to SN in inter-node RRC message i.e., CG-ConfigInfo IE and SN calculates the BAT used in SN according to the received BAT considering SFN time offset between MN and SN.
-	Case 2: SN configures the UE to report the UL traffic information. In this case, UE reports the BAT to SN by SRB3 or via the NR MCG embedded in NR RRC message ULInformationTransferMRDC directly. For case 2, as stated in observation 2, the UE only uses the UL timing of Pcell/MCG for BAT reporting. It means that the SN can not use the BAT directly since it refers to the UL timing of Pcell/MCG. When SN receives BAT reported by UE, SN calculates the BAT used in SN according to the received BAT from UE by considering SFN time offset between MN and SN. Furthermore, SN forwards the BAT to MN in inter-node RRC message i.e., CG-Config IE. And MN can use it directly.
There are two alternatives:
Alternative 1: Case 2 is allowed. It means that the SN can configure the UE to report the UL traffic information. But it needs some stage 2 clarifications on SN behaviours upon receiving the BAT from UE.
Alternative 2: Case 2 is NOT allowed. It means that only MN can configure the UE to report the UL traffic information. UE reports the BAT to MN by SRB1 directly and MN may forward it to SN.
From our view, the 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 (either by CG-ConfigInfo IE or by CG-Config IE).  It only needs stage 2 clarifications to support both alternative 1 and alternative 2.
Since alternative 2 has strong limitation on NW implementation and may have potential impact on RAN2, alternative 1 is preferred.
Proposal 1 [bookmark: _Hlk165900277]Agree the TP for alternative 1 to 37.340 BLCR for BAT reporting and handling in NR-DC.
3	Conclusion
In the contribution, we discuss the open issue on burst arrival time handing in NR-DC. And we propose:
Agree the TP for alternative 1 to 37.340 BLCR for BAT reporting and handling in NR-DC.
The corresponding TP is provided in the Annex for alternative 1 and alternative 2 respectively.
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Annex – Alternative 1

[bookmark: _Toc155991759]13.x	eXtended Reality Services
[bookmark: _Toc155960112]13.x.1	Overview
The eXtended Reality Services as described in TS 38.300 [3] is extended to address the NR-DC operation. 
[bookmark: _Toc155991761]13.x.2	Awareness
During the SN Addition Preparation procedure and the MN initiated SN modification procedure, the MN may send the PDU Set QoS Parameters as part of the QoS profile to the SN to enable PDU Set based QoS handling.
The UE may report uplink assistance information (jitter range, burst arrival time, data burst periodicity) per QoS flow by the UE via UE Assistance Information to the MN and/or the SN as configured. In case that the UE reports the burst arrival time to the MN, the MN may forward the burst arrival time to the SN and the SN may use it by considering the SFN offset between the MN and the SN. In case that the UE reports the burst arrival time to the SN, the SN may use it by considering the SFN offset between the MN and the SN.
13.x.3	Discard
For MN terminated SCG bearer, the MN notifies SN whether the UL PSI based SDU discarding is (re)configured/released for uplink discarding via XnAP signaling.
For SN terminated MCG bearer, the SN notifies MN whether the UL PSI based SDU discarding is (re)configured/released for uplink discarding via XnAP signaling.
Editor Note: FFS for split bearer and DL PSI discard

Annex – Alternative 2 (only for reference)
13.x	eXtended Reality Services
13.x.1	Overview
The eXtended Reality Services as described in TS 38.300 [3] is extended to address the NR-DC operation. 
13.x.2	Awareness
During the SN Addition Preparation procedure and the MN initiated SN modification procedure, the MN may send the PDU Set QoS Parameters as part of the QoS profile to the SN to enable PDU Set based QoS handling.
Only the MN can configure UE to uplink assistance information (jitter range, burst arrival time,  data burst periodicity) per QoS flow. The MN may forward the burst arrival time to the SN and the SN may use it by considering the SFN offset between the MN and the SN.

13.x.3	Discard
For MN terminated SCG bearer, the MN notifies SN whether the UL PSI based SDU discarding is (re)configured/released for uplink discarding via XnAP signaling.
For SN terminated MCG bearer, the SN notifies MN whether the UL PSI based SDU discarding is (re)configured/released for uplink discarding via XnAP signaling.

image1.emf
Reference SFN

UL assistance 

Info

BAT

Time to reference SFN boundary

Reference SFN

BAT

Time to reference SFN boundary

Misunderstanding of 

BAT due to time de-

synchronization

Source Cell

Target Cell


Microsoft_Visio___.vsdx
Reference SFN
UL assistance Info
BAT
Time to reference SFN boundary
Reference SFN
BAT
Time to reference SFN boundary
Misunderstanding of BAT due to time de-synchronization
Source Cell
Target Cell



