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1. Introduction
In this contribution we discuss the corrections for burst arrival time issue in case of NR-DC and handover procedure.
2. [bookmark: Proposal_Beacon]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)
}



	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 handover, the UE calculates the BAT according to the timing in the source cell and report it to the source gNB before handover. The source gNB forwards the reported BAT to the target gNB. However, the reported BAT cannot be used by the target gNB directly if the target cell is not time synchronized with the source cell. 


Figure 1. Misunderstanding of BAT due to time de-synchronization between source and target cell

To solve this issue, one simple solution is that the source gNB calculates the BAT used in target gNB according to the SFN timing difference between source cell and target cell and sends the BAT used in target gNB to the target gNB.

For NR-DC when BAT is reported with reference SFN/slot, 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 directly. The similar solution for handover procedure can apply to this case, e.g., the MCG calculates the BAT used in SCG according to the SFN timing different between Pcell and PScell and sends the BAT to SCG.

According to above issue analysis, it is proposed RAN2 to discuss how to handle these cases above.

Proposal 1: RAN2 to discuss how to report the UL burst arrival time to MCG/SCG in case of NR-DC and to target cell in case of handover, e.g., the source gNB calculates the BAT used in target gNB according to the SFN timing different between source cell and target cell and sends the BAT used in target gNB to the target gNB.

3. Conclusion
In this contribution, we discuss Burst Arrival Time issue. According to above observations, we have the following proposals:

Proposal 1: RAN2 to discuss how to report the UL burst arrival time to MCG/SCG in case of NR-DC and to target cell in case of handover, e.g., the source gNB calculates the BAT used in target gNB according to the SFN timing different between source cell and target cell and sends the BAT used in target gNB to the target gNB.

4. References 
TS 38.331 v18.0.0
R2-2312470, Discussion on PDU sets and data burst awareness in RAN, Lenovo


5. TP
The Annex A provides Text Proposal to TS 38.300 for Proposals.
Next Modified Subclause
[bookmark: _Toc155991761]16.15.2	Awareness
XR-Awareness relies on QoS flows, PDU Sets, Data Bursts and traffic assistance information (see TS 23.501 [3]).
The following PDU Set QoS Parameters may be provided by the SMF to the gNB as part of the QoS profile of the QoS flow, and to enable PDU Set based QoS handling at least one of them shall be provided:
-	PDU Set Delay Budget (PSDB): as defined in TS 23.501 [3], upper bound for the duration between the reception time of the first PDU (at the UPF for DL, at the UE for UL) and the time when all PDUs of a PDU Set have been successfully received (at the UE in DL, at the UPF in UL). A QoS Flow is associated with only one PSDB, and when available, it applies to both DL and UL and supersedes the PDB of the QoS flow.
-	PDU Set Error Rate (PSER): as defined in TS 23.501 [3], upper bound for a rate of non-congestion related PDU Set losses between RAN and the UE. A QoS Flow is associated with only one PSER, and when available, it applies to both DL and UL and supersedes the PER of the QoS flow.
NOTE 1:	In this release, a PDU set is considered as successfully delivered only when all PDUs of a PDU Set are delivered successfully.
-	PDU Set Integrated Handling Information (PSIHI): indicates whether all PDUs of the PDU Set are needed for the usage of PDU Set by application layer, as defined in TS 23.501 [3].
NOTE 2:	The PDU Set QoS parameters are common for all PDU Sets within a QoS flow.
During the Xn-handover preparation procedure, the source gNB sends the stored PDU Set QoS Parameters as part of the QoS profile to the target NG-RAN node.
In addition, the UPF can identify PDUs that belong to PDU Sets, and may indicate to the gNB the following PDU Set Information in the GTP-U header:
-	PDU Set Sequence Number;
-	Indication of End PDU of the PDU Set;
-	PDU Sequence Number within a PDU Set;
-	PDU Set Size in bytes;
-	PDU Set Importance (PSI), which identifies the relative importance of a PDU Set compared to other PDU Sets within the same QoS Flow.
5GC may provide XR traffic assistance information to gNB through NG AP TSC Assistance Information (TSCAI) as specified in clause 5.37.8 of TS 23.501[3] (for both GBR and non-GBR QoS flows):
-	UL and/or DL Periodicity;
-	N6 Jitter Information (i.e. between UPF and Data Network) associated with the DL Periodicity.
This assistance information can be used by the gNB to configure DRX to enable better UE power saving.
In addition, 5GC may provide the following information through NG-U as specified in clause 5.37.5.2 of TS 23.501[3]:
-	Indication of End of Data Burst in the GTP-U header of the last PDU in downlink.
This information can be used by the gNB to push the UE back to sleep when possible.
In the uplink, the UE needs to be able to identify PDU Sets and Data Bursts dynamically, including PSI. How this is done is left up to UE implementation but when possible for a QoS flow, this is indicated to the gNB via UE Assistance Information.
During the handover procedure, the source gNB calculates the UL Burst Arrival Time used in target gNB according to the SFN timing different between source cell and target cell and sends the BAT used in target gNB to the target gNB. 
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