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Abstract of the contribution: This paper proposes to add a method to notify UE the time sync status
1. Proposal

It is proposed to add the following to the TR 23.700-25 "Study on Timing Resiliency and TSC & URLLC enhancements"

*****************************************START of CHANGE **********************************************

Annex A: Methods to notify RAN Time Synchronization Status towards the UE
A.X
Alternative X: Broadcast the time change status in SIB
A.X.1
Overview
This alternative is related to the conclusion for KI#1 on:

· the NG-RAN informs UEs that receive 5G access stratum time about the time synchronization status by providing additional time synchronization status information (e.g. synchronization state, primary source description (e.g. type, quality, lock state), clock class and information about traceability to UTC, clock accuracy and stability) to UEs
The idea of this alternative is to provide RAN Time Synchronization Status in SIB. According to the status information, the UE know the time status has be changed. In this alternative, there is no inter-RAN node cooperation.
The ReferenceTimeinfo (RTI) is extended with:

· Time quality (e.g. quality, clock class)

· Latest time status change time

· Time source
NOTE:
The detail of time quality will depend on the ITU-T feedback.
A.X.2
Procedures 
A.X.2.1
Broadcast the time change status
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Figure A.X.2.1-1: Broadcasting RAN Time Synchronization Status
1.
The AF has requested 5G access stratum time distribution for the UE and NG-RAN know it need to notify the time status to UE if there is primary time source event (e.g. changed, degradation, etc).

NOTE 1:
This step depend on the existing solution in this TR.
2.
The NG-RAN provides the referencetimeinfo to UE via SIB9 or dedicated RRC:

3.
There is a primary time source event that occurs (e.g degradation, switch, failure, recovery). 

4.
The NG-RAN provides the enhanced referencetimeinfo to UE via SIB9 or dedicated RRC. According to the Latest time status change time in the RTI, the UE know whether this is primary time source event occurs.
NOTE 2:
The UE may store the RAN id and Latest time status change time to make the comparision. This is up to UE implementation.
********************************************End of CHANGE **********************************************
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