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Abstract: Some references are wrongly identified. This contribution proposes to clean up those references for Rail Off-Network TR 22.990. 

--------------------------------------- Start of Change ----------------------------------------
[bookmark: _Toc82081677]5.2.6.2	Requirements related to the Transport layer
Editor’s note : the following potential new requirements are relevant for SA2 and RAN.
[PR 5.2.6.2-1] The FRMCS System shall support the following traffic characteristics of data transfer for data communication for Trackside Maintenance Warning System:
Note:	This table is intended to be aligned with TS 22.289 table 5.2.2-2 [x12]
	Scenario
	End-to-end latency
	Reliability
(Note 1)
	UE speed
	User experienced data rate (UL and DL)
	Payload
size
(Note 2)
	Area traffic density (UL and DL)
	Overall UE density
	Communication range
(note 6)
	Service area dimension
(note 3)

	Trackside maintenance warning system Communication 
	≤500 ms
	99,9999%
(note 7)
	Stationary (warning system entities) and pedestrians (workers).
Option:  ≤500kmph for train detection via onboard system
	10 kbps up to 
500 kbps
	Small to medium
	Up to 10 Mbps/km
	≤80/worksite
	≥8.5 km along rail tracks including tunnels, bad weather conditions and unfavourable geographical conditions
(note 4)
	≥12 km along rail tracks including tunnels, bad weather conditions and unfavourable geographical conditions
(note 5)

	NOTE 1:	Reliability as defined in TS 22.289 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: 	Distance is equal to the distance for train of maximum speed of 500 kmph to enter the worksite + the maximum distance of a worksite
NOTE 5: 	Minimum distance of the warning zone
NOTE 6: 	Supported via a single or a combination of 3GPP capabilities of 5GS that best serve these use case in areas with no FRMCS RAN nodes/no FRMCS network coverage.
NOTE 7: 	Reliability figures could be achieved using multiple 3GPP 5GS-compatible spectrum bands simultaneously.


Table 5.2.6.2-1: Traffic characteristics for Trackside Maintenance Warning System
--------------------------------------- End of Change ----------------------------------------
--------------------------------------- Start of Change ----------------------------------------
[bookmark: _Toc82081686]5.3.6.2	Requirements related to the Transport layer
Editor’s note : the following potential new requirements are relevant for SA2 and RAN.
[PR 5.3.6.2-1] If the FRMCS Equipment is served by a 3GPP RAT, using NR for direct communication for Remote Control of Engines shall not interfere with on-network services.
[PR 5.3.6.2-2] The FRMCS System shall support the following traffic characteristics for communication for Remote Control of Engines:
Note:	This table is intended to be aligned with TS 22.289 table 5.2.2-2 [x12]
	Scenario
	End-to-end latency
	Reliability
(Note 1)
	UE speed
	User experienced data rate (UL and DL)
	Payload
size
(Note 2)
	Area traffic density (UL and DL)
	Overall UE density
	Communication range (note 4)
	Service area dimension
(note 3)

	Remote control of engines data communication 
	≤10 ms
	99,9999%
(note 4)
	Stationary (trackside remote driver) and   ≤40kmph (onboard remote control system and onboard remote driver)
	100 kbps up to 1 Mbps
	Small to Medium
	Up to 100 Mbps/km
	2 (remote driver and onboard system)
	≤1000m along rail tracks including depots and tunnels with clear line of sight
	≤2000m along rail tracks including depots and tunnels with clear line of sight

	Remote control of engines video communication
	≤100 ms
	99,9%
(note 4)
	Stationary (trackside remote driver) and   ≤40kmph (onboard remote control system and onboard remote driver)
	10 Mbps
	Medium
	Up to 1 Gbps/km
	2 (remote driver and onboard system)
	≤1000m along rail tracks including depots and tunnels with clear line of sight
	≤2000m along rail tracks including depots and tunnels with clear line of sight

	NOTE 1:	Reliability as defined in TS 22.289 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:	Supported via a single or a combination of 3GPP capabilities of 5GS that best serve these use case in areas with no FRMCS RAN nodes/no FRMCS network coverage.
NOTE 5:	Reliability figures could be achieved using multiple 3GPP 5GS-compatible spectrum bands simultaneously


Table 5.3.6.2-1: Traffic characteristics for Remote Control of Engines
--------------------------------------- End of Change ----------------------------------------
--------------------------------------- Start of Change ----------------------------------------
[bookmark: _Toc82081722]5.7.6.2	Requirements related to the Transport layer
[PR 5.7.6.2-1] The FRMCS Service in Off-Network mode shall support the following traffic characteristics of data transfer for direct communication for autonomous train control and operation:
	Scenario
	End-to-end latency
	Reliability
(Note 1)
	UE speed
	User experienced data rate (UL and DL and SL)
	Payload
size
(Note 2)
	Area traffic density (UL and DL and SL)
	Overall UE density
	Communication range
	Service area dimension
(Note 3)

	Autonomous train control and operation data communication (Korea, urban railway)
	≤100 ms
	99.99 %
	≤100 km/h
	≤1 Mbps
	Small to large
	≤5 Mbps/km
	≤15 (3000 m)
	≤3000 m
(Note 5)
	≤3000 m
along rail tracks including bad weather conditions
(Note 4)

	
	NOTE 1:	Reliability as defined in TS 22.289 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:	Non-Line-of-Sight (NLOS) between UEs shall be supported.
NOTE 5:     UEs are assumed to be located at the tail of the leading train and the front of the following train


Table 5.7.6.2-1: Traffic characteristics for autonomous train control and operation communication – off network communication
Note:	This table is intended to be included in Section 6.2.2.2 3-1 of TS 22.289 [2]
--------------------------------------- End of Change ----------------------------------------
--------------------------------------- Start of Change ----------------------------------------
[bookmark: _Toc82081731]5.8.6.2	Requirements related to the Transport layer
[PR 5.8.6.2-1] The FRMCS system shall be able to provide integrity protection for off-network train control communication
[PR 5.8.6.2-2] The FRMCS Service in Off-Network mode shall support the following traffic characteristics of data transfer for direct communication for virtual coupling:
Note:	This table is intended to be included in Section 6.2.2.2 3-1 of TS 22.289 [2]
	Scenario
	End-to-end latency
	Reliability
(Note 1)
	UE speed
	UE Relative
Speed
	User experienced data rate (UL and DL and SL)
	Payload
size
(Note 2)
	Area traffic density (UL and DL and SL)
	Overall UE density
	Communication range
	Service area dimension
(Note 3)

	Virtual coupling, critical data communication (Korea, urban railway)
	≤ 100 ms
	99.99% 
	≤100 km/h
	≤ 50km/h
	≤1Mbps
	Small to large
	≤5 Mbps/km
	≤15 (3000 m)
	≤3000 m 
(Note 6)
	≤3 000 m along rail tracks including bad weather conditions 

	Virtual coupling, 
Very critical data communication
(Korea, urban railway)
(Note 5)
	≤ 10 ms
	99.9999%

	≤100 km/h
	≤ 50km/h
	≤1Mbps
	Small to large
	≤20 Mbps/km
	≤6 
(300 m)

	≤ 300  m
(Note 6)
	≤300 m along rail tracks including bad weather conditions 
(Note 4)

	
	NOTE 1:	Reliability as defined in TS 22.289 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:	Non-Line-of-Sight (NLOS) between UEs shall be supported.
NOTE 5:     Data link between trains can work as like wireless train backbone 
NOTE 6:     UEs are assumed to be located at the tail of the leading train and the front of the following train


Table 5.8.6.2-1: Traffic characteristics for Virtual coupling communication
[PR 5.8.6.2-3] The FRMCS System shall establish an immediate communication session between entities for virtual coupling, as defined in TS 22.289 sub-clause 5.2.3.
Editor’s note: The requirement above is FFS
[PR 5.8.6.2-4] The FRMCS System shall support seamless service continuity between on-network based connection and off-network based connection.
Editor’s note: The requirement above is FFS
[PR 5.8.6.2-5] The FRMCS System shall support UEs capable of utilizing off-network and on-network communications at the same time. 
Editor’s note: The requirement above is FFS
--------------------------------------- End of Change ----------------------------------------

