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Abstract: This contribution provides input for clause 8.1 in TR 22.804 for clock synchronization performance requirements 
Discussion
There are some network provided clock synchronization requirements from different use cases which are listed below and need to be consolidated for the final potential requirement.  

Change history:

181343 changes:  add requirements of “ Factories of the Future 2.4 “ and “Factories of the Future 5.3” back to section to 8.1.6 consideration. 
181443: 1. move clock synchronization service requirements to the section as clock synchronization performance requirements.

              2. rewording the requirement for support IEEE1588. 

              3. rewording the requirement of Nsd.Csy.2.
	Factories of the Future 2.4
	The 5G system shall support a very high synchronicity between a communication group of 50 to 100 UEs in the order of 1 µs or below.
	T
	

	Factories of the Future 5.3
	The 5G system shall support a very high synchronicity between a communication group of 5 to10 controls (in the future up to 100) in the order of 1 µs or below.
	T
	

	PMSE 1.2
	The 5G system shall support clock synchronicity of a communication group of 50 to 300 UEs of 1 µs.
	A
	PMSE 1.2

	PMSE 2.1
	The 5G system shall support a clock synchronicity of 20 µs or better at application level between a communication group of 50 to 500 UEs in multicast operation.
	T
	

	PMSE 3.1
	The 5G system shall support a 10 µs clock synchronicity between a communication group of 3 to 10 UEs. 
	T
	

	Electric Power Distribution 4.1
	The 5G system shall support a very high clock synchronicity between a communication group of up to 100 UEs in the order of 1 µs or below.
	T
	





PMSE2.1 includes consideration of application level clock synchronization which is related to Ethernet, but that application part is already covered in 5GLAN, therefore this section on cover the requirement related to the transportation. 

Suggest to organize those synchronization performance requirement by different accuracy levels, like the table below. . 
	Traffic class
	Synchronization accuracy level 
	Number of devices in one Communication group for synchronization
	Synchronization clock requirement 
	Use case reference

	Deterministic periodic communication 
	1
	 Up to 300 device
	< 1 µs
	· Factories of the Future 2.4

· Factories of the Future 5.3

· PMSE 1.2, 

· Electric Power Distribution 4.1

	Deterministic a-periodic communication
	2 
	Up to 10 UEs
	< 10 µs
	· PMSE 3.1

	Deterministic a-periodic communication
	3
	Up 500 UEs
	< 20 µs
	· PMSE 2.1


The full set of Clock synchronization potential requirements is shown in the table below.

	requirements
	Use case requirement 

reference
	New/ existing requirement
	consolidation analysis note


	Potential requirements

	The 5G system shall support the expedited processing and transmission of IEEE1588 / Precise Time Protocol messages
	Factories of the Future 4.3
	New
	Theseare new requirement for 5G network to support some time synchronization message like IEEE1588.
Industry standards for clock synchronization can be seen as external clocks

The part related to KPI table  shall be put into 8.1 performance
	[Nsd.Csy.1] The 5G system shall support the expedited processing and transmission of IEEE1588 / Precise Time Protocol messages.


	The 5G system shall support industry standards for precision clock synchronisation (e.g., IEEE 1588) for IP-based A/V systems in a way that the synchronisation requirements outlined in PMSE 2.1 can be met.

	PMSE 2.5


	
	
	

	The 5G system shall support industry standards for precision clock synchronisation (e.g., IEEE 1588) for IP based A/V systems in a way that the synchronisation requirements outlined in Table 5.8..4-1 can be met

	PMSE 3.6


	
	
	

	The exclusive or private 5G network shall offer an interface and the related functionality for synchronizing UEs with external clocks through the 5G system.


	Factories of the Future 18.8


	New 
	This is new requirement for 5G provide clock synchronization to UE. 
	[Nsd.Csy.2] The 5G system shall support synchronizing UEs with external clocks through the 5G system. 



	The 5G system shall be able to synchronize the time clock of the UEs that are distributed across several 5G deployments. The 5G system shall expose related clock interfaces to other trusted 5G deployments.


	Factories of the Future 18.18


	New 
	This requirement shall be split into two requirements. 

“cross several 5G deployment” refers to different geographic located 5G networks.

The requirement to expose clock interface to other trust 5G deployment should be move to 8.2.3.2 interaction section. 
	[Nsd.Csy.3] The 5G system shall be able to synchronize the time clock of the UEs that are distributed across different geographically deployed 5G networks. 
[Nsc.Ppi.4] The 5G system shall support the capability to expose related clock interfaces from one 5G network to other trusted 5G networks.



Proposal

------------------------- START OF PROPOSED CHANGES ----------------------------

------------------------- Start of Change 1 ----------------------------

8.1
Communication service performance requirements and influence quantities
NOTE 1: Select parameters listed in the table below are explained in Subclause 4.3.4.4 and Clause A.
8.1.6         Clock Synchronization communication service requirement

8.1.6.1    Clock Synchronization communication service level requirement 

	Reference number
	requirements
	Use case requirement 

reference

	Nsd.Csy.1
	The 5G system shall support the processing and transmission of IEEE1588 / Precision Time Protocol messages to allow 3rd application which use this protocol to meet the clock synchronisation performance requirement.
	· Factories of the Future 4.3

· PMSE 2.5

· PMSE 3.6



	Nsd.Csy.2
	The 5G system shall support synchronizing the time clock of UEs with external clocks through the 5G system. 

	· Factories of the Future 18.8



	Nsd.Csy.3
	The 5G system shall be able to synchronize the time clock of the UEs that are distributed across different geographically deployed 5G networks. 

	· Factories of the Future 18.18



	


8.1.6.2   
Clock Synchronization communication service performance requirement 

	clock  synchronicity accuracy level 
	Number of devices in one Communication group for clock synchronization
	 clock synchronicity requirement 
	Service area 
	Use case reference

	1
	 Up to 300 device
	< 1 µs
	≤ 100 m2
	· Factories of the Future 2.4

· Factories of the Future 5.3

· PMSE 1.2, 

· Electric Power Distribution 4.1

	2
	Up to 10 UEs
	< 10 µs
	≤ 2500 m2
	· PMSE 3.1

	3
	Up 500 UEs
	< 20 µs
	≤ 2500 m2
	· PMSE 2.1
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