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*************** Start of changes ***************
7.X
Solution #X Evaluation for time synchronisation using TSN (key issue 3.2)

This is an overall evaluation for time synchronisation using TSN (key issue 3.2).
There are 2 categories of methods for time synchronisation using TSN. Category 1 utilizes (g)PTP messages over the 5G system to convey timing information to the UE, while category 2 does not. 

	
	
	

	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	Category 1
	Category 2

	Whethere to transport (g)PTP messages over the 5G system to convey timing information to the UE
	Yes
	No

	Examples
	Sol. #11 Opt. 1/3/4, 
Sol. #28, Sol. #19, Sol. #17
	Sol. #11 Opt. 2

	Feasibility feedback from RAN1
	No issues (except Sol. #17)
	No issues

	Global Clock Support
	Yes
	Yes

	Working Clock Support
	Yes
	Yes

	Traffic according to the number of working clock domains
	Propotional
	Propotional 

AS changes are required.

	Traffic according to the number of UEs
	Propotional
	Not Propotional (SIB)
Proportional (RRC)

	gNB Sync with TSN GM
	Not Needed
	Mandatory

	UPF sync with TSN GM
	Mandatory
	Optional

	QoS for TSN Traffic
	Proper QoS is required
	Not Needed


Figure 7.X-1 shows the behaviour of each category of the solutions. 

The blue solid-lined clock icon means the node/function is synchronized with TSN clock. The blue dotted-line clock icon means the node requires additional information to be synchronized with TSN clock. 

The black solid-lined clock icon means the node/function is synchronized with 5GS clock.

Blue solid-line links are PTP-compatible paths carrying TSN clock information, while blue dotted-line links are non-PTP-compatible paths carrying TSN clock information.

Black solid-line links are PTP-compatible paths carrying 5GS clock information, while black dotted-line links are non-PTP-compatible paths carrying 5GS clock information.

Black lightening icon means the path of 5GS UE-gNB carrying 5GS timing information via SIB or RRC.



Category 1 assumes UPF is synchronized with 5GS clock and the external TSN clock. It also 

requires a tightly coupled delvery of 5GS clock information and and TSN clock information. In this category, TSN/5GS clock information is delivered from UPF to UE with TSN/5G-specific method respectively.

Category 2 assumes gNB is synchronized with the external TSN clock. In this category, TSN clock and 5GS clock difference is delivered from gNB to UE with SIB or 5G RRC messages.

In summary, two categories of solutions for time synchronisation using TSN fulfil SA1 requirements with no feasibility issues. For global clock synchronization, which applies to all UEs within the industrial facility in industrial automation, category 2 approach has benefits because the traffic is not proportional to the number of UEs. For working clock synchronization, which applies to only a subset of the UEs in each working clock domain, category 1 is benefitial, because gNB implementation complexity is not proportional to the number of working clock domains.  
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Figure 7.X-1: The behaviour of each category of time synchronisation solutions 
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