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*************** Start of changes ***************
6.X
Solution #X Unified Method for time synchronisation using TSN (key issue 3.2)
6.X.1
Description
This is a Unified Method for time synchronisation using TSN (key issue 3.2).
Method for time synchronisation using TSN has two cateries. Category 1 does not depend on 5GS UE-gNB PHY frame synchronization, while category 2 does. 
In category 2, there are two variations. Category 2.1 assumes gNB is synchronized with the external TSN clock, while Category 2.2 does not. In Category 2.2, the UPF is assumed to be synchronized with the gNB, so 5GS clock synchronization can be done among UE, gNB, and UPF. Category 2.2 has 2 variations. Category 2.2.1 delivers the difference information of 5GS clock and TSN clock, while category 2.2.2 delivers 5GS clock information and TSN clock information together in a tightly coupled manner.
	Category
	1
	2

	
	
	2.1
	2.2

	
	
	
	2.2.1
	2.2.2

	Whether to depend on 5GS UE-gNB PHY frame synchronization
	No
	Yes
	Yes
	Yes

	Whether gNB is synchronized with the external TSN clock.
	-
	Yes
	No
	No

	Whether UPF is synchronized with 5GS clock and the external TSN clock.
	-
	-
	Yes
	Yes

	5GS Clock Info-delivery is tied up to TSN clock info-delivery
	-
	-
	No
	Yes


Figure 6.X.1-1 shows the behaviour of each category of this solution. 

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 paths with deterministic delays carrying TSN clock information, while blue dotted-line links are paths with non-deterministic delays carrying TSN clock information.

Black solid-line links are paths with deterministic delays carrying 5GS clock information, while black dotted-line links are paths with non-deterministic delays carrying 5GS clock information.

Black lightening icon means the path of 5GS UE-gNB carrying PHY frame synchronization, and this path has deterministic delay.
Category 1 does not depend on 5GS UE-gNB PHY frame synchronization. In this category, TSN clock information is delivered to the UE via 5G with Deterministic Delay QoS.
Category 2 depneds on 5GS UE-gNB PHY frame synchronization.

Category 2.1 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 5G RRC messages.
Category 2.2 assumes UPF is synchronized with 5GS clock and the external TSN clock. 

Category 2.2.1 does not require a tightly coupled delvery of 5GS clock information and and TSN clock information. In this category, TSN clock and 5GS clock difference is delivered from UPF to UE with 5G-specific method.

Category 2.2.2 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.
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Figure 6.X.1-1: The behaviour of each category of Solution X
6.X.2
Relationship with exiting solutions

The similar solutions with this solution are listed like the following.

The solution similar to Category 1 is Sync via 802.1AS Sync frames with fixed delay assumption (Samsung), which shows Link model / Bridge model (Sol. #17).
The solution similar to Category 2.1 is Sync 5GS clock and TSN clock at gNB (Nokia/QC.) (Sol. #11 Opt. 2).

The solution similar to Category 2.2.1 is Sync 5GS clock and TSN clock at UPF (Ericsson) which has two variations.  Single TSN Clock Domain (UPF : TSN Save) (Sol. #11 Opt. 3) and Multiple TSN Clock Domains (UPF : TSN GM) (Sol. #11 Opt. 4).
The solution similar to Category 2.2.1 is Sync Sync 5GS clock and TSN clock at UE (Huawei), which has two variations. Synchronization for UE (Sol. #19) and Synchronization for Device connected to UE (Sol. #28).
*************** End of changes ***************
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