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Abstract of the contribution: It is proposed to include the support for clock synchronization via PTP over UDP/IP to the Key Issue #3.
1. Introduction

TS 22.104 Rel-16 in clause 5.6.1 includes a requirement:

“The 5G system shall support a mechanism to process and transmit IEEE1588v2 / Precision Time Protocol messages to support 3rd-party applications which use this protocol.”

This requirement was not implemented in Rel-16 Stage 2 specifications.  
In Rel-17, a requirement text in TS 22.263 (VIAPA), clause 5.3, is generic:

“The 5G network shall be able to provide a time reference information to a 3rd party application acting as a master clock with an accuracy of 1 microsecond.”

But TR 22.827 refers to IEEE 1588-2008 in several places like:

“Precision Time Protocol (IEEE 1588-2008 [9]) is used in state-of-the-art Broadcast Centres to provide this timing information in the SMPTE ST2059 profile [10]. 

And:

“The 5G system shall be able to distribute high-precision timing information as per the Precision Time Protocol (IEEE 1588-2008) [9] in SMPTE ST2059 profile [10] to enable the synchronous timing of broadcast devices over the network and to provide data to enable the use of a UE media clock“.

Therefore, the use of PTP over UDP/IP seems very important for the broadcast industry.

2.  Text Proposal
It is proposed to add the following change into TR 23.700-20.
*******************************************Start the changes**************************************
5.3.3
Key Issue #3B: Exposure of Time Synchronization

Two different time sources and methods for synchronization are foreseen:

1)
assuming use of a (g)PTP client (IEEE 802.1 [6] Time Aware System or IEEE 1588-2008) and (g)PtP protocol which conveys the timing information, e.g. located in the DN, and mapping to 5GS time in 5GC (time sync methods as defined in Rel-16).
2)
assuming use of the 5GS time source by 5GS and AF (e.g. it could also be GPS time source used by both 5GS and AF); where UPF/NW-TT creates the (g)PtP message for conveying the timing information (time sync methods using gPTP as in IEEE 802.1AS as defined in Rel-16, or PTP over UDP/IP as in IEEE 1588-2008).
For these two models, this key issue aims to support exposure for Time Synchronization service offered by 5GS:
a)
Exposure of the 5GS capability to activate Time Synchronization from the AF for a TSN Domain GM or 5G GM (i.e. for VIAPA applications).

a.
Ability for network to expose the support for synchronization and the supported time synchronization method from NEF towards AF.

b.
Ability for AF to request activation/deactivation of Time Synchronization service targeting a UE or a group of UEs and indicate the clock domain (i.e. IEEE TSN Domain GM or 5G GM) and clock accuracy (with an accuracy of e.g. 1 microsecond).
c.
Ability to support clock synchronization using PTP over UDP/IP in 5GS
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