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[bookmark: _Hlk532311]	START OF PROPOSED CHANGES	
	 Start of Change 1 	
[bookmark: _Toc27763147][bookmark: _Hlk522832277]5.6.1	Clock synchronisation service level requirements
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.
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 support two types of synchronization clocks, the global time domain and the working clock domains.
The 5G system shall support networks with up to 128 working clock domains (with different synchronization domain identifiers / domain numbers), including for UEs connected through the 5G network.
NOTE 1:	The domain number (synchronization domain identifier) is defined with one octet in IEEE 802.1AS [22]. 
The 5G system shall be able to support up to four simultaneous synchronization domains on a UE. 
NOTE 1A:	The four synchronization domains are used, for example, as two synchronization domains for global time and two working clock domains. One pair of global time and working clock is used as redundant synchronization domains for zero failover time.
[bookmark: _Hlk39850034]The synchronicity budget for the 5G system within the global time domain shall not exceed the values given in Table 5.6.2-2[x µs].
NOTE 2:	The global time domain requires in general a precision of 1 µs between the sync master and any device of the clock domain., sSome use cases require only a precision of ≤ 100 µs for the global time domain if a working clock domain with precision of ≤ 1 µs is available.
NOTE 3:	(void)
The synchronicity budget for the 5G system within a working clock domain shall not exceed the values given in Table 5.6.2-2[x µs]. 
NOTE 4: The working clock domains	require a precision of ≤ 1 µs between the sync master and any device of the clock domain.
NOTE 5:	Different working clock domains are independent and can have different precision.
The 5G system shall provide a media dependent interface for one or multiple 802.1AS sync domains [22]. 
The 5G system shall provide an interface to the 5G sync domain which can be used by applications to derive their working clock domain or global time domain (Reference Clock Model).
The 5G system shall provide an interface at the UE to determine and to configure the precision and time scale of the working clock domain.
The 5G system shall be able to support arbitrary placement of sync master functionality and sync device functionality in integrated 5G / non-3GPP TSN networks.
The 5G system shall be able to support clock synchronization through the 5G network if the sync master and the sync devices are served by different UEs. (Flow of clock synchronization messages is in either direction, UL and DL.)
The 5G system shall provide a suitable means to support the management of the merging and separation of working clock domains, that is interoperable with the corresponding mechanisms of TSN and IEEE 802.1AS.
[bookmark: _Toc27763148]5.6.2	Clock synchronisation service performance requirements
Table 5.6.2-1: Clock synchronization service performance requirements for 5G System
	User-specific clock synchronicity accuracy level 
	Number of devices in one Communication group for clock synchronisation
	Clock Ssynchronicity budget requirement 
(note)
	Service area 
	Scenario

	1
	Up to 300 UEs
	[<x  µs]<1 µs
	≤ 100 m x 100 m
	· Motion control
· Control-to-control communication for industrial controller

	2
	Up to 300 UEs
	[<x  µs]<1 µs
	≤ 1000 m x 100 m
	· Control-to-control communication for industrial controller

	3
	Up to 10 UEs
	< 10 µs
	≤ 2500 m2
	· High data rate video streaming

	3a
	Up to 100 UEs
	<1 µs
	≤10 km2
	· AVProd synchronisation  and packet timing

	4
	Up to 100 UEs
	[<x  µs]<1 µs
	< 20 km2
	· Smart Grid: synchronicity between PMUs

	5
	Up to 10 UEs
	< 50 µs
	400 km
	· Telesurgery and telediagnosis

	NOTE:	The clock synchronicity requirement refers to the clock synchronicity budget for the 5G system, as described in Clause 5.6.1. The global time domain requires in general a precision of 1 µs between the sync master and any device of the clock domain.



[bookmark: _Hlk39850541]Table 5.6.2-2: Synchronicity budget requirements for the 5G system
	[bookmark: _Hlk39842613]Sync budget level
	Integration scenario
(one/two wireless links)
	Clock synchronicity requirement
	Synchronicity budget requirement for 5GS
	Scenario

	1
	one wireless link
	±1 µs
	[750 ns]
	smart grid - PMU

	2A
	one wireless link
	±1 µs
	667 ns
	two manufacturing robots (wireless/wired) – minimum

	2B
	two wireless links
	±1 µs
	700 ns
	two manufacturing robots (both wireless)

	3A
	one wireless link
	±1 µs
	500 ns
	two manufacturing robots (wireless/wired) – general
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