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Abstract: Clarifications are proposed for the definitions and requirements related to time synchronization.  These align the existing requirements with additional requirements being proposed in a separate contribution and clarify the scope of the synchronization KPIs.
Proposed Text Changes:

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

clock synchronisation service: the service to align otherwise independent user-specific UE clocks. 

clock synchronicity: the maximum allowed time offset within the fully synchronised system between individual UE clocks. 

NOTE 1: Clock synchronicity (or synchronicity) is used as KPI of clock synchronisation services.

error: discrepancy between a computed, observed or measured value or condition and the true, specified or theoretically correct value or condition. 

NOTE 2: taken from [3].
global clock: a user-specific synchronization clock set to a reference timescale such as the International Atomic Time.
working clock: a user-specific synchronization clock for a localized set of UEs collaborating on a specific task or work function.
vertical domain: an industry or group of enterprises in which similar products or services are developed, produced, and provided.

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

CRC

Cyclic Redundancy Check 
FIFO
First In, First Out 
HCL
Higher Communication Layer

LCL
Lower Communication Layer
PMU
Phasor Measurement Unit
6.2.1   Clock Synchronisation service requirements

6.2.1.1
Clock synchronisation service level requirements 
The 5G system shall support a mechanism to process and transmit IEEE1588 / Precision Time Protocol messages to support 3rd-party applications which use this protocol.

The 5G system shall support a mechanism to synchronise the user-specific time clock of UEs with a global clock.

The 5G system shall support a mechanism to synchronize the user-specific time clock of UEs with a working clock.
The 5G system shall be able to synchronise the time clock of the UEs that are distributed across different geographically deployed 5G networks .   
6.2.1.2   Clock synchronisation service performance requirements 
	User-specific clock  synchronicity accuracy level 
	Number of devices in one Communication group for clock synchronisation
	Clock synchronicity requirement 
	Service area 
	Scenario

	1
	 Up to 300 UEs
	< 1 µs
	≤ 100 m2
	· Motion control

· Control-to-control communication for industrial controller

· Smart Grid: synchronicity between the entities at a substation


	 2
	Up to 10 UEs
	< 10 µs
	≤ 2500 m2
	· High data rate video streaming

	3
	Up to 100UEs
	< 1 µs
	< 10km2
	· Smart Grid: synchronicity between PMUs
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