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------------------------------------------ 1st changed section start ---------------------------------------

5.2.2
Scenarios and KPIs for main line

To support this various voice, video and data categories,the following rail communication scenarios under the aspect of train speed shall be considered:

· Voice Communication for operational purposes impacting train safety 

· Critical Video Communication for observation purposes with indirect impact on train operation, e.g. passenger surveillance;

· Very Critical Video Communication with direct impact on train safety- related critical train control and operation, e.g. used in driverless (e.g. Grade of Automation - GoA3/GoA4) operation for automated detection of objects (no human in the loop) or video-based remote control (human in the loop);

· Standard Data Communication used for the exchange of train diagnostic information or communication relevant information;

· Critical Data Communication for present rail traffic management systems;

· Very Critical Data Communication for enhanced intelligent rail traffic management systems e.g. full automated train control systems (driverless – remote control); requires high reliable transmission and preservation of the response pattern;

· Messaging for the reliable exchange of short information e.g. train departure procedure;
	Scenario
	End-to-end latency
	Reliability

(Note 1)
	Speed limit
	User experienced data rate
	Payload

size

(Note 2)
	Area traffic density
	Service area dimension
(note 3)

	Voice Communication for operational purposes
	≤100 ms
	99,9%
	≤500 km/h
	100 kbps

up to 300 kbps
	Small
	Up to 1 Mbps/line km
	200 km along rail tracks

	Critical Video Communication for observation purposes
	≤100 ms
	99,9%
	≤500 km/h
	10 Mbps
	Medium
	Up to 1 Gbps/km
	200 km along rail tracks

	Very Critical Video Communication with direct impact on train safety
	≤100 ms


	99,9%
	≤500 km/h
	10 Mbps

up to 20 Mbps
	Medium
	Up to 1 Gbps/km
	200 km along rail tracks

	
	≤10 ms


	99,9%
	≤40 km/h
	10 Mbps

up to 30 Mbps
	Medium
	Up to 1 Gbps/km
	2 km along rail tracks urban or station 

	Standard Data Communication
	≤500 ms
	99,9%
	≤500 km/h
	1 Mbps up to 10 Mbps
	Small to large
	Up to 100 Mbps/km
	100 km along rail tracks

	Critical Data Communication 
	≤500 ms
	99,9999%
	≤500 km/h
	10 kbps up to 

500 kbps
	Small to medium
	Up to 10 Mbps/km
	100 km along rail tracks

	Very Critical Data Communication


	≤100 ms
	99,9999%
	≤500 km/h
	100 kbps up to 1 Mbps
	Small to Medium
	Up to 10 Mbps/km
	200 km along rail tracks

	
	≤10 ms
	99,9999%
	≤40 km/h
	100 kbps up to 1 Mbps
	Small to Medium
	Up to 100 Mbps/km
	2 km along rail tracks

	Messaging
	-
	99.9%
	≤500 km/h
	100 kbps
	Small
	Up to 1 Mbps/km
	2 km along rail tracks 

	
	NOTE 1:
Reliability as defined in sub-clause 3.1.

NOTE 2:
Small: payload ≤ 256 octets, Medium: payload ≤512 octets; Large: payload 513 -1500 octets.
NOTE 3:
Estimates of maximum dimensions.


Table 5.2.2-1 Performance requirements for rail scenarios – main line 

NOTE:
All values in Table 5.2.2-1 are target values and assumes the use of a dedicated network for rail communication.
End-to-end latency and reliability of the communication scenarios listed in Table 5.2.2-1 shall be applied separately from the individually used priority of the communication.

To support off network communication, data categories, the following rail communication scenarios under the aspect of train speed shall be considered:

· Very Critical Data Communication for enhanced intelligent rail traffic management systems e.g. virtual coupling; requires high reliable transmission and preservation of the response pattern;
	Scenario
	End-to-end latency
	Reliability

(Note 1)
	Speed limit
	User experienced data rate
	Payload

size

(Note 2)
	Area traffic density
	Service area dimension
(Note 3)
	Max required communication

 range (meters)

(Note 4)

	Very Critical Data Communication
	≤100 ms
	99,9999%
	≤500 km/h
	100 kbps up to 1 Mbps
	Small to Medium
	Up to 10 Mbps/km
	3 km along rail tracks
	[1000 ~ 3000]

	
	≤300 ms
	99,9%
	≤40 km/h
	100 kbps

up to 1 Mbps
	Small to Medium
	Up to 100 Mbps/ km
	3 km along rail tracks
	[1000 ~ 3000]

	NOTE 1:
Reliability as defined in sub-clause 3.1.

NOTE 2:
Small: payload ≤ 256 octets, Medium: payload ≤512 octets; Large: payload 513 -1500 octets.
NOTE 3:
Estimates of maximum dimensions.
NOTE 4: 
Relevant for Off-Network MCData Service only, supporting train platooning. All trains in a platoon are driving in the same direction.
	


Table 5.2.2-2 Performance requirements for rail scenarios – off network communication 

------------------------------------------ 1st changed section end ---------------------------------------

