[bookmark: _Ref452454252]3GPP TSG-RAN WG3 Meeting #116-e	R3-223058
Online, 9th – 19th May 2022


Agenda item:	9.1.10.1
Source:	Nokia, Nokia Shanghai Bell
Title:	Resolution of open issues for time synchronisation enhancements
Document for:	Discussion and Decision
1	Introduction
In this paper, we provide our views on the remaining open issues for time synchronisation enhancements.
[bookmark: _Hlk527071819]2	Discussion
2.1	PDC measurement periodicity
The values of the PDC Measurement Periodicity IE were chosen by RAN3 to be aligned with the values of the Measurement Periodicity IE in the NRPPa: E-CID MEASUREMENT INITIATION REQUEST message.
However, in case of RTT-based gNB side PDC, the gNB-CU needs both the gNB Rx-Tx time difference measurements (from the gNB-DU) and the UE Rx-Tx time difference measurements (from the UE) in order to perform the PDC. Therefore, it would be beneficial if the periodicity of the gNB Rx-Tx time difference measurements (F1AP) is aligned with that of the UE Rx-Tx time difference measurements (RRC).
RAN2 has agreed to the following periodicity values for UE Rx-Tx time difference measurements in RRC:
RxTxPeriodical-r17  ::=                     SEQUENCE {
    rxTxReportInterval-r17                      RxTxReportInterval-r17,
    reportAmount-r17                            ENUMERATED {r1, infinity, spare6, spare5, spare4, spare3, spare2, spare1},
    ...
}

RxTxReportInterval-r17 ::= ENUMERATED {ms80,ms120,ms160,ms240,ms320,ms480,ms640,ms1024,ms1280,ms2048,ms2560,ms5120,spare4,spare3,spare2,spare1}


It is therefore proposed to use these same values for the PDC measurement periodicity.
Proposal 1:	The values of the PDC Measurement Periodicity IE in F1AP should be aligned with the values of the RxTxReportInterval-r17 IE in RRC. 
2.2	PDC timing advance granularity

The NR PDC Timing Advance IE is expressed in units of [64*] ns, which gives a granularity of 32ns that is aligned with the granularity of Rx-Tx measurements with k=5.  This accuracy seems sufficient for gNB side PDC.

Proposal 2:	No change is needed to the NR PDC Timing Advance IE, i.e. current value in units of [64*] ns and range up to 2ms are sufficient.
2.3	NG-based and Xn-based Handover
RAN3 has received an LS from SA2 in [1], asking RAN3 view on transfer of the UE-specific “5G access stratum time distribution indication and the Uu time synchronization error budget” during Xn/NGAP HO.
Related to SA2’s question, RAN3 reached the following agreements in RAN3#114 and RAN3#114bis which are already reflected in the Release 17 NGAP/XnAP specifications:
-	The Time Synchronisation Assistance Information IE includes two sub-IEs:
-	Time Distribution Indication IE encoded as ENUMERATED type with two codepoints (enabled, disabled);
-	Uu Time Synchronisation Error Budget IE encoded as INTEGER type having range 1ns to 1ms, with 1ns granularity.
-	The Time Synchronisation Assistance Information IE is introduced as an optional UE-level parameter in:
-	NGAP: INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST, and PATH SWITCH REQUEST ACKNOWLEDGEMENT messages.
-	XnAP: HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE messages.
Therefore, RAN3 can respond to SA2 that the UE-specific “5G access stratum time distribution indication and the Uu time synchronization error budget” are transferred during handover as follows:
-	RAN3 has defined the Time Synchronisation Assistance Information IE to contain the time distribution indication and the Uu time synchronization error budget.
-	In case of Xn-based handover, the Time Synchronisation Assistance Information IE is passed from source gNB to target gNB using the XnAP: HANDOVER REQUEST message.
-	In case of NG-based handover, the Time Synchronisation Assistance Information IE is provided from the AMF to the target gNB using the NGAP: HANDOVER REQUEST message.
Proposal 3:	Respond to the SA2 LS that the 5G access stratum time distribution indication and the Uu time synchronization error budget are transferred during Xn/NGAP HO as above.
3	Conclusions
In this paper, we analysed the remaining open issues for time synchronization enhancements. The following is proposed:
Proposal 1:	The values of the PDC Measurement Periodicity IE in F1AP should be aligned with the values of the RxTxReportInterval-r17 IE in RRC. 

Proposal 2:	No change is needed to the NR PDC Timing Advance IE, i.e. current value in units of [64*] ns and range up to 2ms are sufficient.
Proposal 3:	Respond to the SA2 LS that the 5G access stratum time distribution indication and the Uu time synchronization error budget are transferred during Xn/NGAP HO as above.
An F1AP CR for Proposal 1 is provided in [2], and a Reply LS for Proposal 3 is provided in Annex A.
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1. Overall Description:
RAN3 would like to thank SA2 for the LS on handover issue for 5G access stratum time distribution. The RAN3 response to the SA2 question is as follows:
-	RAN3 has defined the Time Synchronisation Assistance Information IE to contain the time distribution indication and the Uu time synchronization error budget.
-	In case of Xn-based handover, the Time Synchronisation Assistance Information IE is passed from source gNB to target gNB using the XnAP: HANDOVER REQUEST message.
-	In case of NG-based handover, the Time Synchronisation Assistance Information IE is provided from the AMF to the target gNB using the NGAP: HANDOVER REQUEST message.

2. Actions:
To SA2 and RAN2 groups.
ACTION: 	RAN3 kindly asks SA2 to take the above into account.

3. Date of Next TSG-RAN WG3 Meetings:
RAN3#117	22 – 26 August 2022		Toulouse
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