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Abstract: This contribution proposes a service concept of train operation, in which each train gets an authority for its movement from a centralized server. 
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9.x
Centralized Automatic Train Control 

9.x.1 Description

Signalling block system, which is a fundamental factor in the perspective of train control, enables the safe and efficient operation of railways to avoid collisions between trains. The signalling block system basically keep a train away from entering the block occupied by the other train. It is commonly known that moving block system compared to fixed block system. As shown in Figure 9.x.1, the train in moving block system can approach the leading train more closely.
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Figure  9.x.1 Examples of various railway block systems
One way to realize the moving block system is that a centralized server communicates with trains and manages the moving block based on the positions of the trains. The On-board Automatic Train Protection (OATP), which is on the train, report the position of the train to the Wayside Automatic Train Protection (WATP), and the WATP decides and provide the movement authority of the train to the OATP. The train controls itself based on the movement authority, and trigger brake when it approaches the border of its authorized moving area.
9.x.2 Pre-conditions
1. The user equipment dedicated to train control gets power-on, and registers to the train control system.
2. WATPs are located in the Packet Data Network (PDN), and each train knows the nearby WATP which can offer a movement authority and make it move.
3. The user equipment establish a connection through the 3GPP network for transporting periodical data between WATP and OATP.
9.x.3 Service flows
1. The OATP periodically report its position to the serving WATP.
2. The WATP periodically provide movement authority to the OATP
3. The train accelerates or triggers brake based on the last received movement authority. It moves till the position that it is authorized to move, and stops if it reaches to the border of the authorized area.
9.x.4 Post-conditions 
The train triggers emergency brake and stops immediately if the connection is lost and data is not received for a certain time from WATP.
9.X.5 Potential requirements and gap analysis
	Requirement Reference Number
	Requirement text
	Application/
Transport
	SA1 spec covering
	Comments

	[9.x-1]
	The FRMCS system shall provide a mechanism for a train to autonomously discover an assigned application server which can offer movement authority.
	A/T
	Not supported
	

	[9.x-2]
	The end-to-end delay of each train control data such as movement authority shall be less than 500 ms (TBD).
	T
	Supported
	

	
	
	
	
	

	[9.x-3]
	Train control data shall be able to be transported with the highest priority.
	T
	Partly supported
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