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Abstract of the contribution: This paper proposes to update the solution on the issue when the 5G GM co-located with UPF.
1. Discussion

In the solution#3, there are some assumptions
-
UEs are consuming (g)PTP timing synchronization service from UPF/NW-TT that acts as grand-master based on IEEE Std 802.1AS [7] or IEEE Std 1588 [8];

-
5G GM may have different sources of time/frequency like GNSS signal, Synchronous Ethernet (SyncE), PTP transport network, PPS input, etc. It is assumed that the 5G GM is collocated with UPF or UPF is synchronized with 5G GM by PTP compatible transport, etc.
-
When UPF detects 5GS networking timing synchronization status for original timing source, it sends the reporting to 5GC. Additionally, the UPF activates the timing synchronization configuration for PTP GM functionality as configured by TSCTSF in case of degradation for original timing source, so as to provide seamless time synchronization service for the UEs; or the UPF de-activates the timing synchronization configuration for PTP GM functionality as configured by TSCTSF in case of recovery for original timing source.

In the 23.501 clause 5.27.1.1, 

The DS-TT and NW-TT at the edge of the 5G system may support the IEEE Std 802.1AS [104] or other IEEE Std 1588 [126] profiles' operations respective to the configured mode of operation. The UE, gNB, UPF, NW-TT and DS- TTs are synchronized with the 5G GM (i.e. the 5G internal system clock) which shall serve to keep these network elements synchronized. 
If the 5G GM is collocated with UPF, in the following figure, there are several issues:

· whether 5G GM are co-located in both UPF, or one of UPF?
· how the gNB(s) are synchronized with the 5G GM co-located in the UPF?
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So this paper proposes to either:

· add an EN on “how the gNB(s) are synchronized with the 5G GM co-located in the UPF”, or

· remove the “5G GM is collocated with UPF”
2. 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 **********************************************

6.3
Solution #3: Timing synchronization resiliency and status reporting

6.3.1
Introduction

This solution aims to address Key issue #1: 5GS network timing synchronization status and reporting. When 5GS provides timing resiliency service e.g. in the smart grid or financial sector, the timing synchronization status (such as divergence from UTC, timing source degradation) needs to be able to inform UEs (e.g. application running in the UE), devices attached to the UE (i.e. that receive time information from 5GS) and AFs. The AF can configure 5GS with the requirements about the timing resiliency service to meet when timing synchronization event happens.

This solution makes the following assumptions:

-
UEs are consuming (g)PTP timing synchronization service from UPF/NW-TT that acts as grand-master based on IEEE Std 802.1AS [7] or IEEE Std 1588 [8];

-
5G GM may have different sources of time/frequency like GNSS signal, Synchronous Ethernet (SyncE), PTP transport network, PPS input, etc. It is assumed that UPF is synchronized with 5G GM by PTP compatible transport, etc.
-
When UPF detects 5GS networking timing synchronization status for original timing source, it sends the reporting to 5GC. Additionally, the UPF activates the timing synchronization configuration for PTP GM functionality as configured by TSCTSF in case of degradation for original timing source, so as to provide seamless time synchronization service for the UEs; or the UPF de-activates the timing synchronization configuration for PTP GM functionality as configured by TSCTSF in case of recovery for original timing source.

Editor's note:
Reporting of 5GS network timing synchronization status to UE is FFS.

Editor's note:
It is FFS how to address the case where time synchronization service is offered based on 5G Access Stratum timing distribution.

********************************************End of CHANGE **********************************************
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