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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 **********************************************

6.5
Solution #5: Inform UE and AF about 5GS network timing synchronization status for PTP
6.5.1
Introduction

The solution is proposed to solve Key Issue #1: 5GS network timing synchronization status and reporting.

This solution addresses the following scenarios:

-
5GS is acting as Bridge to distribute time information to UEs using PTP or gPTP, as defined in clause 5.27.1.7 of TS 23.501 [2].

This solution makes the following assumptions:

-
The UE/DS-TT, NG-RAN, UPF/NW-TT are synchronized with the 5G GM (i.e. the 5G internal system clock) as specified in the TS 23.501 [2] and TS 38.331 [5].

-
The UE/DS-TT and UPF/NW-TT handle the (g)PTP message as TS 23.501 [2].

6.5.2
Functional Description


In order to support the (g)PTP time synchronization, the UPF and NG-RAN shall synchronize with the same 5G time source. So the UPF and NG-RAN can detect the same time synchronization status change. So in this solution only get time synchronization status from UPF/NW-TT.
The solution is based on the following principles:

-
The AF/NEF subscribes the time synchronization status with TSCTSF.

-
TSCTSF subscribes for receiving time synchronization status from UPF/NW-TT via PMIC/UMIC (i.e. the status of the synchronization of the UPF/NW-TT with the 5G GM and PTP GM):

-
According to the status subscription, the UPF/NW-TT reports 5G GM and PTP GM (e.g. clock class and traceability) to TSCTSF/TSN AF via PMIC/UMIC.

-
When TSCTSF receives the time synchronization status, it determines the impacted PTP ports and related UE (i.e. AF sessions):

-
TSCTSF informs the synchronization status to impacted UE/DS-TT via PMIC. The time synchronization status may include synchronization state, primary source description, clock class and information about traceability to UTC, clock accuracy and stability, etc.
NOTE:
How the DS-TT/UE reacts with these information is up to application in the UE.

-
The TSCTSF notifies the AF with the time synchronization status.

6.5.3
Procedures

The exchange of PMIC/UMIC between TSCTSF and UE/DS-TT and between TSCTSF and UPF/NW-TT is specified in clause 5.28.3 of TS 23.501 [2].

6.5.4
Impacts on services, entities and interfaces

UE/DS-TT:

-
Support receiving the timing synchronization status information via PMIC.

TSCTSF:

-
Receive time synchronization status from UPF/NW-TT.

-
Indicating time synchronization status to UE/DS-TT.

-
Inform AFs about time synchronization status.

UPF/NW-TT:

-
Report 5G GM or PTP GM time sync status (e.g. clock class and UTC traceability) to TSCTSF via PMIC/UMIC.
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