SA WG2 Temporary Document

Page 1

SA WG2 Meeting #S2-150E
S2-2203466
6 – 12 April 2022, Electronic, Elbonia
(revision of S2-2202838r03)
Source:
ZTE
Title:
KI#1, adding a solution on 5GS network timing synchronization status reporting
Document for:
Approval
Agenda Item:
9.7
Work Item / Release:
FS_TRS_URLLC / Rel-18
Abstract of the contribution: This paper proposes to add a new solution to the key issue 1 on 5GS network timing synchronization status and reporting.
1. Proposal

In the TR 23.700-25, key issue 1: 5GS network timing synchronization status and reporting
For this Key Issue the following areas should be studied:

-
Study how RAN and 5GC learn about 5GS network timing synchronization status 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.

-
Study how to report 5GS network timing synchronization status (such as divergence from UTC and 5GS network timing source degradation) to UEs (e.g. application running in the UE), devices attached to the UE (i.e. that receive time information from 5GS) and 3rd party applications (AFs).

-
Study if additional information needs to be provided to UEs and AFs to inform about 5GS network timing synchronization status.

It is proposed to add the following to the TR 23.700-25 "Study on Timing Resiliency and TSC & URLLC enhancements"
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6.0
Mapping of Solutions to Key Issues
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6.X
Solution #X: Inform UE and AF about 5GS network timing synchronization status for PTP 
6.X.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 23.501 [x] clause 5.27.1.7.

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.X.2
Functional Description
Editor's note: how RAN time synch issues are detected and handled by this solution 
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 inform the synchronization status to impacted UE/DS-TT via PMIC.
Editor's notes: Which information needs to be signaled to UE/DS-TT and what DS-TT is supposed to do with this information is FFS.
-
The TSCTSF notify the AF with the time synchronization status

6.X.3
Procedures

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