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[bookmark: dbreak]Summary of the revision
This revision includes additional information of currently used RSTT in Ukraine and their future development. Information on country specific frequency bands used for Railway Radiocommunications Systems for Train and Trackside are also provided in new Annex 9.
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2	Background
[Editor’s note: There are no changes in this section.]
[bookmark: _Toc450926337][bookmark: _Toc451199100][bookmark: _Toc484030056][bookmark: _Toc529317558][bookmark: _Toc529498409][bookmark: _Toc529798341]3	Related documents
[bookmark: _Toc450926338][bookmark: _Toc451199101][bookmark: _Toc484030057][bookmark: _Toc529317559][bookmark: _Toc529498410][bookmark: _Toc529798342][Editor’s note: There are no changes in this section.]
4	List of acronyms and abbreviations
[bookmark: _Toc506805497][bookmark: _Toc529317560][bookmark: _Toc529498411][bookmark: _Toc529798343][Editor’s note: There are no changes in this section.]
[bookmark: _Toc515465893]5	Examples of current technologies for RSTT
[Editor’s note: There are no changes in this section.]
[bookmark: _Toc484030058][bookmark: _Toc529317569][bookmark: _Toc529498416][bookmark: _Toc529798348]6	Technical and operational characteristics of currently used RSTT
This section presents the technical and operational parameters/characteristics of current RSTT systems provided by Administrations. For further details of each technology, see Report ITU-R M.2418. According to the categorization of four main applications of RSTT, those systems are also categorized to each application accordingly. In this section, technical and operational characteristics of currently used RSTT are provided based on information provided by the following administrations and regional organization:
–	398 Administrations: Angola (AGL), Armenia (ARM), Australia (AUS), Bosnia and Herzegovina (BIH), Botswana (BOT), Canada (CAN), China (CHN), Czech Republic (CZE), Finland (FIN), France (F), Germany (D), Hungary (HNG), Iraq (IRQ), Italy (I), Japan (J), Republic of Korea (KOR), Malawi (MWI), Malta (MLT), Mexico (MEX), Mozambique (MOZ), Namibia (NMB), Netherlands (HOL), Norway (NOR), Qatar (QAT), Russian Federation (RUS), South Africa (AFS), Spain (E), Eswatini (SWZ),Sweden (S), Switzerland (SUI), Tanzania (TZA), Thailand (THA), Ukraine (UKR),United Arab Emirates (UAE), United Kingdom (G), United States (USA), Uzbekistan (UZB), Viet Nam (VTN), Zambia (ZMB).
–	1 Regional Organization: CEPT.
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…
TABLE 6.1.1 (continued)
	#
	43
	…
	49
	50
	51

	Use by which Administration(s)
	AUS
	
	MEX
	UKR
	UKR

	Specific name (if have)
	Conventional Train Radio
Wayside radio
Auto Train Protection
	
	Yard operations
	Analogue radiocommunication, MF range
	Analogue radiocommunication, VHF range

	Frequency range (MHz)
	406-430
	
	160.200-173.600
	2.130; 2.150
	151.725-154.000; 
155.000-156.000

	Radiocommunication Standards
	
	
	AAR standards
	
	National standard DSTU 4184:2003

	Channel separation (kHz)
	6.25, 12.5, 25
	
	12.5
	0
	12.5

	Antenna gain (dBi)
	BS: +various
(typ 2.2, 5.2, 8.2, 11.2)
MS: +various
(typ 2.2, 5.2)
	
	7.4
	0
	0 - 17

	Polarization
	Vertical
	
	Vertical
	vertical / horizontal
	vertical

	Transmitting radiation power (dBm)
	BS (typ): +40 to 47
Mob/: +30 to 44
Port (typ): +30 to 3741
	
	44.77
	36.99-43.01
	36.99-43.98

	e.i.r.p. (dBm)
	BS: up to 49.2
Mob: up to 46.1
Port: up to 39.2
	
	
	
	

	Receiving noise figure (dB)
Fixed station/mobile/portable
	BS (typ): 12
Mob/Port (typ): 14
	
	
	
	

	Transmission data rate (kb/s)
	9.6
	
	Voice
	-
	-

	Transmission distance (km)
	5-40
	
	Varies
	max 15
	max 30

	Modulation
	FM/FSK
	
	FM
	FM
	FM

	Multiplexing method
	FDD
	
	None
	FDMA
	FDMA

	Reception quality
	> 12 dB SINAD Variable
	
	
	
	

	Applications
	Voice/Dispatch
	X
	
	X
	X
	X

	
	Maintenance
	X
	
	X
	X
	X

	
	Train Control
	X
	
	X
	X
	X

	
	Emergency
	X
	
	X
	X
	X

	
	Train information
	
	
	
	
	

	Scenarios
	Railway line
	X
	
	X
	X
	X

	
	Railway station
	X
	
	X
	X
	X

	
	Shunting yard
	X
	
	X
	X
	X

	
	Maintenance Base
	X
	
	X
	X
	X



6.2	Radiocommunication systems used for Train positioning information
[Editor’s note: There are no changes in this section.]
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[Editor’s note: There are no changes in this section.]
[bookmark: _Toc529498420][bookmark: _Toc529798352]6.4	Radiocommunication systems used for Train surveillance
[Editor’s note: There are no changes in this section.]
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[bookmark: _Toc484030063][bookmark: _Toc529317584][bookmark: _Toc529498422][bookmark: _Toc529798354]7	Considerations on evolving technologies for RSTT including technical and operational characteristics of future RSTT
…
TABLE 7-1
Considerations of some Administrations on the evolving technologies for RSTT
	Countries
	Answers

	Australia
	Train control radio and maintenance radio in South east Queensland currently migrating to Tier 3 DMR.

	…
	

	Ukraine
	JSC “Ukrzaliznytsya” plans to modernize the technological radiocommunication network of railway transport of Ukraine through the introduction of the digital radiocommunication system of the DMR standard. Also, in the case of the construction of high-speed railway lines in Ukraine, it is considered the possibility of introduction of RSTT based on GSM-R and LTE-R (FRMCS)standard radio interface



[bookmark: _Toc529317585][bookmark: _Toc529498423][bookmark: _Toc529798355][bookmark: _Toc529317587]8	Current Spectrum Usage of RSTT
[bookmark: _Toc513095331]The following Figures show the current spectrum usage of RSTT.
[bookmark: _Toc529317586][bookmark: _Toc529498424][bookmark: _Toc529798356]8.1	Current spectrum usage of Radiocommunication systems used for Train radio
8.1.1	Overview

FIGURE 1
Overview of spectrum usage of Radiocommunication systems used for Train radio
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FIGURE 2
0-3 MHz
[image: ]
FIGURE 3
3 MHz – 30 MHz
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FIGURE 4
30 MHz – 300 MHz
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FIGURE 5
300 MHz – 3 GHz
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FIGURE 6
3 GHz – 30 GHz
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FIGURE 7
30 GHz – 100 GHz
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[Editor’s note: There are no changes in the rest parts of Section 8.]

[bookmark: _Toc529498429][bookmark: _Toc529798361]9	Differing deployment and operations approaches
[Editor’s note: There are no changes in this section.]
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[Editor’s note: There are no changes in this section.]


Annex 1

RSTT in Japan
[Editor’s note: There are no changes in Annex 1.]

[bookmark: _Toc529798372][bookmark: _Toc467151229][bookmark: _Toc529798373]Annex 2

RSTT in China
[Editor’s note: There are no changes in Annex 2.]

[bookmark: _Toc529798379][bookmark: _Toc529498445][bookmark: _Toc467151234][bookmark: _Toc529798380]Annex 3

RSTT in Russia
[Editor’s note: There are no changes in Annex 3.]

[bookmark: _Toc529798386][bookmark: _Toc529498451][bookmark: _Toc467151246][bookmark: _Toc529798387]Annex 4

RSTT in Korea
[Editor’s note: There are no changes in Annex 4.]

[bookmark: _Toc529798394][bookmark: _Toc529798395]Annex 5

RSTT in Europe
[Editor’s note: There are no changes in Annex 5.]

[bookmark: _Toc529798398][bookmark: _Toc484030102][bookmark: _Toc529498461][bookmark: _Toc529798399]Annex 6

Study on spectrum needs of Railway Radiocommunication System between Train and Trackside (RSTT) with respect to the train radio applications
[Editor’s note: There are no changes in Annex 6.]

[bookmark: _Toc529798404][bookmark: _Toc529498465][bookmark: _Toc529798405]Annex 7

Mexico experience in the current usage of frequency bands 
for railway radiocommunication systems
[Editor’s note: There are no changes in Annex 7.]


[bookmark: _Toc529798411][bookmark: _Toc529498471][bookmark: _Toc529798412]Annex 8

Consideration of the Doppler Effect in railway radiocommunication systems between high-speed trains and tracksides
[Editor’s note: There are no changes in Annex 8.]


Annex 9

Information on country specific frequency bands used for Railway Radiocommunications Systems for Train and Trackside
Editor’s note: Depending on the …. to remove this annex to Report ITU-R M.2442	Comment by France: To be deleted
Editor’s note: Pending WRC-19 outcomes, WP5A will consider whether or not to establish a new study item for ITU-R Report on frequency arrangement of RSTT and will consider moving this Annex 2 from this Recommendation to a new or existing ITU-R Report. Noting d) in this Recommendation will also be amended accordingly.
This annex lists the frequency bands used for railway radiocommunications systems for train and trackside in the countries shown and expected to continue to be used to support railway operations in the future. [These bands may or may not accord with the recommended harmonized frequency ranges listed in Annex 1.
Section 1: Other frequency bands used to support railway systems in Region 1
Section 2: Other frequency bands used to support railway systems in Region 2
Section 3: Other frequency bands used to support railway systems in Region 3]
Australia
	Frequency band
	Main railway application
	Signal characteristics
	Other comments

	70-88 MHz
	Train radio, shunting, maintenance
	6.25/12.5 kHz FM channels
	Mainly voice and low-rate FSK data 

	148-174 MHz
	Train radio, shunting, maintenance
	6.25/12.5 kHz FM channels
	Mainly voice and low-rate FSK data

	403-420 MHz
	Train radio, shunting, maintenance
	6.25/12.5 kHz FM channels
	Mainly voice and low-rate FSK data

	450-520 MHz
	Train radio, shunting, maintenance
	6.25/12.5 kHz FM channels
	Mainly voice and low-rate FSK data

	703-803 MHz
	Train radio, train monitoring, location tracking, MB signaling
	3GPP LTE Rel.14
	Voice and broadband data

	803-960 MHz
	Train radio, shunting, maintenance
	Digital trunked systems
	Voice and medium-rate data

	1 710-1 880 MHz
	Train radio, train monitoring, location tracking, passenger intercom
	3GPP LTE Rel.14
	Voice and broadband data



Korea (Republic of)	Comment by France: Doc 50 from Korea
	Frequency band
	Main railway application
	Signal characteristics
	Other comments

	148-174 MHz
	Train radio, shunting, maintenance
	6.25/12.5 kHz FM channels
	Mainly voice and low-rate FSK data

	703-748 MHz, 758‑803 MHz
	Train radio (shunting, maintenance) 
Train position
Train remote
Train surveillance 
	3GPP LTE Rel.13
10 MHz channel
	Voice and broadband train data including image  

	806~856 MHz
	Train radio
	TRS
	Voice and minimum rate of data

	0.984-7.484 MHz
27.09-27.10 MHz
	Train position

	Balise 
(KRCS C244 03)
	Train location data

	18 GHz
	Train surveillance
	10 MHz channels (6)
	High data rete video
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		Country		Region		System		Freq (MHz)				Application		Std.

								from		to

		Angola		1		PMR		150.0000		170.0000		TRN RAD

		Armenia		1		Short wave radio communication system		2.1300				TRN RAD		domestic standard

		Armenia		1		Station and repair service of radio communication		151.8250				TRN RAD		domestic standard

		Armenia		1		Station and repair service of radio communication		151.8750				TRN RAD		domestic standard

		Armenia		1		Station and repair service of radio communication		153.0000				TRN RAD		domestic standard

		Armenia		1		Station and repair service of radio communication		154.0000				TRN RAD		domestic standard

		Australia		3		Transponder
Eurobalise		0.3250				TRN POS INFO

		Australia		3		Transponder
Eurobalise		4.2340				TRN POS INFO

		Australia		3		Transponder
Eurobalise		27.0950				TRN POS INFO

		Australia		3		Hot Box Detector (HBD)		450.0500				TRN POS INFO

		Australia		3		Automatic Equipment Identification (AEI)		918.0000		926.0000		TRN POS INFO

		Australia		3		Train Control Radio
Wayside Radio		403.0000		420.0000		TRN RAD		Tier 2 DMR

		Australia		3		Conventional Train Radio
Wayside radio
Auto Train Protection
		406.0000		430.0000		TRN RAD

		Australia		3		Digital Trunked Train Radio		406.0000		420.0000		TRN RAD		DMR Tier 3

		Australia		3		Conventional Train Radio
Local Operations		450.0000		470.0000		TRN RAD

		Australia		3		End of Train Monitoring		450.0000		470.0000		TRN RAD

		Australia		3		Digital Trunked Train Radio		450.0000		470.0000		TRN RAD		TETRA

		Australia		3		Trans-continental
NextG (ARTC)		703.0000		803.0000		TRN RAD		3GPP LTE-Adv

		Australia		3		GSM-R		1710.0000		1880.0000		TRN RAD		ETSI EN 301 502
ETSI EN 301 511
ETSI EN 301 515
ETSI TS 102 281
EIRENE SRS/FRS
3GPP TS

		Australia		3		Urban Train Radio		1710.0000		1880.0000		TRN RAD		3GPP LTE-Adv

		Australia		3		Train Control Radio
Digital Train Radio System (DTRS)
ETCS Level 2 (proposed)		1770.0000		1785.0000		TRN RAD		3GPP LTE-Adv and beyond

		Australia		3		Train Control Radio
Digital Train Radio System (DTRS)
ETCS Level 2 (proposed)		1865.0000		1880.0000		TRN RAD		3GPP LTE-Adv and beyond

		Australia		3		Station Radio
Yard Radio
Worksite Repeater
Shunt Radio		403.0000		420.0000		TRN REMOTE

		Botswana		1		PMR		410.0000		430.0000		TRN RAD

		Botswana		1		PMR/Trunking		440.0000		450.0000		TRN RAD

		Canada		2		Proximity Detecters		160.1700		161.5800		TRN POS INFO

		Canada		2		CTC using voice dispatch		160.1700		161.5800		TRN RAD		domestic standard

		Canada		2		Wayside sensors		160.1700		161.5800		TRN RAD		domestic standard

		Canada		2		Remote Control Locomotives in yards		450.0000				TRN RAD		domestic standard

		Canada		2		Remote Control Locomotives in yards		900.0000				TRN RAD		domestic standard

		CEPT		1		Eurobalise		0.9840		7.4840		TRN POS INFO		ETSI EN 302 608

		CEPT		1		Euroloop		7.3000		23.0000		TRN POS INFO		ETSI EN 302 609

		CEPT		1		Eurobalise		27.0900		27.1000		TRN POS INFO		ETSI EN 302 608

		CEPT		1		Euroloop		27.0900		27.1000		TRN POS INFO		ETSI EN 302 609

		CEPT		1		Level crossing obstacle detection via radar sensor		76000.0000		77000.0000		TRN POS INFO		ETSI EN 301 091-3

		CEPT		1		GSM-R		873.0000		876.0000		TRN RAD		ETSI EN 301 502 ETSI EN 301 511 ETSI EN 301 515 ETSI TS 102 281 EIRENE SRS/FRS

		CEPT		1		GSM-R		876.0000		880.0000		TRN RAD		ETSI EN 301 502 ETSI EN 301 511 ETSI EN 301 515 ETSI TS 102 281 EIRENE SRS

		CEPT		1		GSM-R		918.0000		921.0000		TRN RAD		ETSI EN 301 502 ETSI EN 301 511 ETSI EN 301 515 ETSI TS 102 281 EIRENE SRS/FRS

		CEPT		1		GSM-R		921.0000		925.0000		TRN RAD		ETSI EN 301 502 ETSI EN 301 511 ETSI EN 301 515 ETSI TS 102 281 EIRENE SRS

		China		3		Balise		3.9510				TRN POS INFO

		China		3		Balise		4.5160				TRN POS INFO

		China		3		Balise		27.0950				TRN POS INFO

		China		3		Digital Radio		403.0000		423.5000		TRN RAD		GB/T 32659-2016

		China		3		450 MHz Band Wireless Train Dispatching System		457.2000		458.6500		TRN RAD		domestic standard

		China		3		450 MHz Band Wireless Train Dispatching System		467.2000		468.6500		TRN RAD		domestic standard

		China		3		GSM-R		885.0000		889.0000		TRN RAD		3GPP TS, Domestic Standard 

		China		3		GSM-R		930.0000		934.0000		TRN RAD		3GPP TS, Domestic Standard

		China		3		B-TrunC		1785.0000		1805.0000		TRN RAD		YD/T 2889-2015

		Czech		1		PMR/PAMR		148.2000		149.0500		TRN RAD		CEPT Rec. T/R 25-08

		Czech		1		PMR/PAMR		152.8000		153.6500		TRN RAD		CEPT Rec. T/R 25-08

		Finland		1		Eurobalise		27.1000				TRN POS INFO		none

		Finland		1		Axle Counter		LF				TRN POS INFO

		Finland		1		Intermitetnt Automatic Train Running Control		27.1000				TRN RAD

		Finland		1		TETRA		380.0000		385.0000		TRN RAD		ETSI 300 392-2

		Finland		1		TETRA		390.0000		395.0000		TRN RAD		ETSI 300 392-2

		Finland		1		RFID		865.0000		868.0000		TRN RAD		ETSI 302 208

		Finland		1		Hot box detector		Measuring frequency RSR 180: 250 kHz or 307 kHz
Oscillating mirror: 2,4 kHz
Oscillator on Scanner: 32,786 kHz
Measuring frequency RSR 123: 1 MHz
Oscillator on Scanner MM2: 60 MHz
Oscillator on Scanner MM3: 533 MHz				TRN RAD		none

		France		1		KVB(Control Voie Balise)		27 (UL)				TRN POS INFO

		France		1		KVB(Control Voie Balise)		4.5(DL)				TRN POS INFO

		France		1		Analog RLE (Radio Local Enterprise)		150.0000				TRN RAD		Standard 1: UIC Code 751-3 

		France		1		Analog RLE (Radio Local Enterprise)		160.0000		164.0000		TRN RAD		Standard 1: UIC Code 751-3 

		France		1		Analog RLE (Radio Local Enterprise)		165.0000		173.0000		TRN RAD		Standard 1: UIC Code 751-3 

		France		1		DPAR		407.7000		407.9000		TRN RAD		ETSI 300-113- 1 and 2

		France		1		Digital RLE		407.7		407.9		TRN RAD		TETRA normes ETSI EN 300 392-1 and EN 300 392-2 


		France		1		Digital RLE		444.5000		446.4625		TRN RAD		TETRA normes ETSI EN 300 392-1 and EN 300 392-2 


		France		1		Analog RLE (Radio Local Enterprise)		444.5000		445.0000		TRN RAD		Standard 1: UIC Code 751-3 

		France		1		DPAR		445.9250		446.4625		TRN RAD		ETSI 300-113- 1 and 2

		France		1		Level Crossing remote control		455.1625				TRN RAD		ETSI 300 392-1, 2 (TETRA)

		France		1		(Digital RLE (Radio Local d'Entreprise)Direct Mode		455.1625				TRN RAD		TETRA normes ETSI EN 300 392-1 and EN 300 392-2 


		France		1		Analog RLE (Radio Local Enterprise)		457.0000		468.0000		TRN RAD		Standard 1: UIC Code 751-3 

		France		1		Digital RLE		457.0000		468.0000		TRN RAD		TETRA normes ETSI EN 300 392-1 and EN 300 392-2 


		France		1		Level Crossing remote control		465.1625				TRN RAD		ETSI 300 392-1, 2 (TETRA)

		France		1		Digital RLE (Radio Local d'Entreprise)Direct Mode		465.1625				TRN RAD		TETRA normes ETSI EN 300 392-1 and EN 300 392-2 


		France		1		CBTC  (Next E0)		5905.0000		5925.0000		TRN RAD		IEEE 802.11a

		France		1		Analog RLE (Radio Local Enterprise)		160.0000		164.0000		TRN REMOTE		Standard 1: UIC Code 751-3 

		France		1		Analog RLE (Radio Local Enterprise)		165.0000		173.0000		TRN REMOTE		Standard 1: UIC Code 751-3 

		France		1		Digital RLE		407.7		407.9		TRN REMOTE		TETRA normes ETSI EN 300 392-1 and EN 300 392-2 


		France		1		Analog RLE (Radio Local Enterprise)		444.5000		445.0000		TRN REMOTE		Standard 1: UIC Code 751-3 

		France		1		Digital RLE		444.5000		446.4625		TRN REMOTE		TETRA normes ETSI EN 300 392-1 and EN 300 392-2 


		France		1		Digital RLE (Radio Local d'Entreprise)Direct Mode		455.1625				TRN REMOTE		TETRA normes ETSI EN 300 392-1 and EN 300 392-2 


		France		1		Analog RLE (Radio Local Enterprise)		457.0000		468.0000		TRN REMOTE		Standard 1: UIC Code 751-3 

		France		1		Digital RLE		457.0000		468.0000		TRN REMOTE		TETRA normes ETSI EN 300 392-1 and EN 300 392-2 


		France		1		Digital RLE (Radio Local d'Entreprise)Direct Mode		465.1625				TRN REMOTE		TETRA normes ETSI EN 300 392-1 and EN 300 392-2 


		France		1		Axle Counter		none

		Germany		1		Eurobalise Transmit Spectrum		0.9840		7.4840		TRN POS INFO		ERTMS Subset 36 FIS

		Germany		1		Telepower to Eurobalise		27.0900		27.1000		TRN POS INFO		ERTMS Subset 36 FIS

		Germany		1		Radio-operated Approach Annunciator		876.0000		880.0000		TRN POS INFO		none

		Germany		1		Radio-operated Approach Annunciator		921.0000		925.0000		TRN POS INFO		none

		Germany		1		SOFIS		2400.0000		2483.5000		TRN POS INFO		EN

		Germany		1		Radar Scanner for Level Crossings		24125.0000				TRN POS INFO		none

		Germany		1		Radar Scanner for Level Crossings		76000.0000		77000.0000		TRN POS INFO		none

		Germany		1		Axle Counter		0.00506, 0.0098 ± 0.001, 
0.027 bis 0.032, 0.2-0.045, 
0.038-0.042, 0.043 ±0.001,
0.043 ±0.002,0.0745 ±0.0055, 0.325 ±0.02, 0.830 ± 0.04, 0.96 ±0.04, 1.130 ± 0.015, 1.035 ± 0.015,1 ± 0.001, 1.2288± 0.001				TRN POS INFO

		Germany		1		Intermittent Automatic Train Running Control		0.0005				TRN RAD		none

		Germany		1		Continuous Automatic Train Running Control		0.0356		0.0364		TRN RAD		ORE

		Germany		1		Continuous Automatic Train Running Control		0.0558		0.0562		TRN RAD		ORE

		Germany		1		Intermittent Automatic Train Speed Control		0.8500				TRN RAD		domestic standard

		Germany		1		Intermittent Automatic Train Running Control		1.0000				TRN RAD		none

		Germany		1		Intermittent Automatic Train Running Control		2.0000				TRN RAD		none

		Germany		1		Analog Radio		68.0000		87.5000		TRN RAD		UIC Code 751-3

		Germany		1		Analog Radio		146.0000		174.0000		TRN RAD		UIC Code 751-3

		Germany		1		TETRAPOL / TETRA		410.0000		430.0000		TRN RAD		ETSI

		Germany		1		Radio Remote Control System of Traction Vehicle for Freight Vehicles		419.7300				TRN RAD		EN ETSI

		Germany		1		Radio Remote Control System of Traction Vehicle for Freight Vehicles		419.7700				TRN RAD		EN ETSI

		Germany		1		Radio Remote Control System of Traction Vehicle for Freight Vehicles		419.7900				TRN RAD		EN ETSI

		Germany		1		Radio Remote Control System of Traction Vehicle for Freight Vehicles		429.7300				TRN RAD		EN ETSI

		Germany		1		Radio Remote Control System of Traction Vehicle for Freight Vehicles		429.7700				TRN RAD		EN ETSI

		Germany		1		Radio Remote Control System of Traction Vehicle for Freight Vehicles		429.7900				TRN RAD		EN ETSI

		Germany		1		TETRAPOL / TETRA		440.0000		443.0000		TRN RAD		ETSI

		Germany		1		Analog Radio		443.0000		470.0000		TRN RAD		UIC Code 751-3

		Germany		1		TETRAPOL / TETRA		445.0000		448.0000		TRN RAD		ETSI

		Germany		1		Radio-operated Strike-in and Radio Monitoring Signal for Simis LC		467.4250		468.3000		TRN RAD		none

		Germany		1		CBTC		1785.0000		1805.0000		TRN RAD		IEEE 802.11 a/b/g/p

		Germany		1		CBTC		2400.0000		2500.0000		TRN RAD		IEEE 802.11 a/b/g/p

		Germany		1		CBTC		5725.0000		5875.0000		TRN RAD		IEEE 802.11 a/b/g/p

		Germany		1		CBTC		5905.0000		5925.0000		TRN RAD		IEEE 802.11 a/b/g/p

		Germany		1		CBTC		5935.0000		5965.0000		TRN RAD		IEEE 802.11 a/b/g/p

		Germany		1		Data service for automatic train composition		167.4750				TRN REMOTE		EN 50239:1999, ETSI EN 300 113, ETSI EN 300 220

		Germany		1		Data service for automatic train composition		167.6000				TRN REMOTE		EN 50239:1999, ETSI EN 300 113, ETSI EN 300 220

		Germany		1		Data service for automatic train composition		458.2750				TRN REMOTE		EN 50239:1999, ETSI EN 300 113, ETSI EN 300 220

		Germany		1		Data service for automatic train composition		467.9000				TRN REMOTE		EN 50239:1999, ETSI EN 300 113, ETSI EN 300 220

		Germany		1		Data service for automatic train composition		468.1000				TRN REMOTE		EN 50239:1999, ETSI EN 300 113, ETSI EN 300 221

		Germany		1		Data service for automatic train composition		468.2250				TRN REMOTE		EN 50239:1999, ETSI EN 300 113, ETSI EN 300 222

		Germany		1		Data service for automatic train composition		468.2500				TRN REMOTE		EN 50239:1999, ETSI EN 300 113, ETSI EN 300 223

		Germany		1		Closed Circuit Television Systems (CCTV) & Public Address Systems (PA)		5470.0000		5725.0000		TRN SURV		IEEE 802.11 n

		Germany		1		Closed Circuit Television Systems (CCTV) & Public Address Systems (PA)		5725.0000		5875.0000		TRN SURV		IEEE 802.11 n

		Hungary		1		Eurobalise		0.9840		7.4840		TRN POS INFO

		Hungary		1		Telepower to Eurobalise		27.0900		27.1000		TRN POS INFO

		Hungary		1		Analog Radio		148.8000		163.9000		TRN RAD		UIC 751-3, ETSI EN 300 086-2

		Hungary		1		Analog Radio		158.1000		158.3750		TRN RAD		UIC 751-3, ETSI EN 300 086-2

		Hungary		1		Analog Radio		163.1000		163.3750		TRN RAD		UIC 751-3, ETSI EN 300 086-2

		Hungary		1		Analog Radio		457.3800		458.4800		TRN RAD		UIC 751-3, ETSI EN 300 086-2

		Hungary		1		Analog Radio		457.4000		468.4500		TRN RAD		UIC 751-3, ETSI EN 300 086-2

		Hungary		1		Analog Radio		467.3800		468.4800		TRN RAD		UIC 751-3, ETSI EN 300 086-2

		Italy		1		Eurobalise		0.9840		7.4840		TRN POS INFO

		Italy		1		Telepower to Eurobalise		27.0900		27.1000		TRN POS INFO

		Italy		1		Radar Scanner for Level Crossing		9200.0000		9700.0000		TRN POS INFO

		Italy		1		Axle counter		 0.039, 0.050;0.047, 0.053/0.073; 0.029, 0.031				TRN POS INFO

		Italy		1		Continuous Automatic Train Running Control		0.00005				TRN RAD		none

		Italy		1		Continuous Automatic Train Running Control		0.000178				TRN RAD		none

		Italy		1		Level Crossing command		0.0920				TRN RAD		none

		Italy		1		Level Crossing command		0.0980				TRN RAD		none

		Italy		1		VHF Radio		164.7000		164.7500		TRN RAD		none

		Italy		1		UHF Radio		440.0000		443.0000		TRN RAD		none

		Italy		1		Automated Track Workers Systems		440.0250				TRN RAD		ETSI EN 300 113-2

		Italy		1		Automated Track Workers Systems		460.3875				TRN RAD		ETSI EN 300 113-2

		Italy		1		Automated Track Workers Systems		460.4000				TRN RAD		ETSI EN 300 113-2

		Italy		1		Automated Track Workers Systems		460.4500				TRN RAD		ETSI EN 300 113-2

		Italy		1		Public Address Systems Wi-Fi		2400.0000				TRN RAD		IEEE 802.11ac, IEEE 802.11n

		Italy		1		Driving Information System data collection at train depot		2400.0000				TRN RAD		IEEE 802.11 WiFi, IEEE 802.11b/g

		Italy		1		Public Address Systems Wi-Fi		5000.0000				TRN RAD		IEEE 802.11ac, IEEE 802.11n

		Italy		1		National Automatic Train Control System		5750.0000				TRN RAD		none

		Italy		1		National Automatic Train Control System		5810.0000				TRN RAD		none

		Italy		1		Hot Box Detector		0.039, 0.050, 0.038, 0.042				TRN RAD		EN；FS Railway Standards

		Italy		1		On Train Public Address Systems		none				TRN RAD		none

		Italy		1		Trains diagnostics data communication		none				TRN RAD		none

		Japan		3		Analogue TRS		54.0000		68.0000		TRN RAD		none

		Japan		3		Analogue TRS		142.0000		144.0000		TRN RAD		none

		Japan		3		REMCOS		142.0000		144.0000		TRN RAD		none

		Japan		3		Yard Radio 		142.0000		144.0000		TRN RAD		none

		Japan		3		Digital TRS (Type1)		142.0000		144.0000		TRN RAD		none

		Japan		3		Analogue TRS		146.0000		149.9000		TRN RAD		none

		Japan		3		REMCOS		146.0000		149.9000		TRN RAD		none

		Japan		3		Yard Radio 		146.0000		149.9000		TRN RAD		none

		Japan		3		Digital TRS (Type1)		146.0000		149.9000		TRN RAD		none

		Japan		3		Digital TRS (Type2)		146.0000		149.9000		TRN RAD		none

		Japan		3		Digital TRS (Type3)		146.0000		149.9000		TRN RAD		none

		Japan		3		Analogue TRS		150.0500		156.4875		TRN RAD		none

		Japan		3		REMCOS		150.0500		156.4875		TRN RAD		none

		Japan		3		Yard Radio 		150.0500		156.4875		TRN RAD		none

		Japan		3		Analogue TRS		156.8375		160.0000		TRN RAD		none

		Japan		3		REMCOS		156.8375		160.0000		TRN RAD		none

		Japan		3		Yard Radio 		156.8375		160.0000		TRN RAD		none

		Japan		3		Analogue TRS		335.4000		360.0000		TRN RAD		none

		Japan		3		REBS		335.4000		340.0000		TRN RAD		none

		Japan		3		JRTC Radio		335.4000		360.0000		TRN RAD		none

		Japan		3		Yard Radio 		335.4000		399.9000		TRN RAD		none

		Japan		3		Digital TRS		335.4000		360.0000		TRN RAD		none

		Japan		3		REMCOS		340.0000		370.0000		TRN RAD		none

		Japan		3		EARS		370.0000		380.0000		TRN RAD		none

		Japan		3		Analogue TRS		372.2000		373.8000		TRN RAD		none

		Japan		3		Analogue TRS		410.0000		420.0000		TRN RAD		none

		Japan		3		Digital RHST type2		410.0000		420.0000		TRN RAD		none

		Japan		3		Analogue RHST 		412.0000		417.5000		TRN RAD		none

		Japan		3		Digital RHST type1		412.0000		417.5000		TRN RAD		none

		Japan		3		Digital RHST type2		450.0000		455.0000		TRN RAD		none

		Japan		3		Yard Radio 		450.0000		470.0000		TRN RAD		none

		Japan		3		Analogue RHST 		451.5000		462.0000		TRN RAD		none

		Japan		3		Digital RHST type1		451.5000		462.0000		TRN RAD		none

		Japan		3		TRS-40GHz		43500.0000		45500.0000		TRN RAD		none

		Japan		3		MVT		43500.0000		43700.0000		TRN SURV		none

		Japan		3		PMS		57000.0000		66000.0000		TRN SURV		none

		Korea		3		Eurobalise		3.9510		4.5160		TRN POS INFO		KRCS C244 03

		Korea		3		Eurobalise		27.0900		27.1000		TRN POS INFO		KRCS C244 03

		Korea		3		VHF 		153.0000				TRN RAD		KRS CM 0005 - 15 (R)

		Korea		3		Korea TRPD		443.3125				TRN RAD		KRS-CM-0014-17R 

		Korea		3		LTE-R		718.0000		728.0000		TRN RAD		TTAK.KO-06.0438

		Korea		3		LTE-R		773.0000		783.0000		TRN RAD		TTAK.KO-06.0438

		Korea		3		ASTRO		806.0000		811.0000		TRN RAD

		Korea		3		TETRA		806.0000		811.0000		TRN RAD		TTAK.KO-09.0037

		Korea		3		ASTRO		851.0000		865.0000		TRN RAD

		Korea		3		TETRA		851.0000		865.0000		TRN RAD		TTAK.KO-09.0037

		Korea		3		LTE-R		718.0000		728.0000		TRN REMOTE		TTAK.KO-06.0438

		Korea		3		LTE-R		773.0000		783.0000		TRN REMOTE		TTAK.KO-06.0438

		Korea		3		Radiocommunication systems used for Train surveillance		18860.0000		18920.0000		TRN SURV		KRCS C234 02

		Korea		3		Radiocommunication systems used for Train surveillance		19200.0000		19260.0000		TRN SURV		KRCS C234 02

		Malawi		1		PMR		136.0000		174.0000		TRN RAD

		Malawi		1		TETRA		387.0000		390.0000		TRN RAD

		Malawi		1		TETRA		397.0000		399.9000		TRN RAD

		Mexico 		2		Remote Control Switches and Signals		160.2000		173.6000		TRN RAD		AAR standards

		Mexico 		2		Dispatch		160.2000		173.6000		TRN RAD		AAR standards

		Mexico 		2		Train to Train / Mobile		160.2000		173.6000		TRN RAD		AAR standards

		Mexico 		2		Defect Detector		160.2000		173.6000		TRN RAD		AAR standards

		Mexico 				Yard operations		160.2000		173.6000		TRN RAD		AAR standards

		Mexico 		2		Dispatch		160.2000		173.6000		TRN RAD		NXDN

		Mexico 		2		Train to Train / Mobile		160.2000		173.6000		TRN RAD		NXDN

		Mexico 		2		Defect Detector		160.2000		173.6000		TRN RAD		NXDN

		Mexico 		2		Yard operations		160.2000		173.6000		TRN RAD		NXDN

		Mexico 		2		Remote Control Switches		160.2000		173.6000		TRN RAD		FCC/IC/ETSI

		Mexico 		2		Crossing health reporting		160.2000		173.6000		TRN RAD		NXDN

		Mexico 		2		Switchman communications		160.2000		173.6000		TRN RAD

		Mexico 		2		Positive Train control		217.0000		222.0000		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5
Part 27- Subpart G, Part 80- Subpart J, Part 90- Subparts C, S and T, Part 95- Subpart F.


		Mexico 		2		Remote Control Switches and Signals		350.0000		380.0000		TRN RAD		IEE 1613, FCC, ETSI, CE

		Mexico 		2		Microwave		350.0000		380.0000		TRN RAD		CEPT T/R, ITU-R, IC

		Mexico 		2		Defect Detector Remote Management		350.0000		380.0000		TRN RAD		FCC/IC/ETSI

		Mexico 		2		End of Train		452.0000		457.0000		TRN RAD		FCC 90, RSS-119

		Mexico 		2		Distributed Power		452.9375		457.9375		TRN RAD		FCC 15, RSS-210

		Mexico 		2		Locomotive health/fuel management reporting		876.0000		880.0000		TRN RAD		International standards

		Mexico 		2		Automatic train Control		896.8880		936.9880		TRN RAD

		Mexico 		2		Automatic Equipment Identification		902.0000		928.0000		TRN RAD		AAR standards

		Mexico 		2		Defect Detector Remote Management		902.0000		928.0000		TRN RAD		FCC/IC/ETSI

		Mexico 		2		Remote Control Switches		902.0000		928.0000		TRN RAD		IEE 1613, FCC, ETSI, CE

		Mexico 		2		Locomotive health/fuel management reporting		921.0000		925.0000		TRN RAD		International standards

		Mexico 		2		Microwave		6000.0000		7000.0000		TRN RAD		CEPT T/R, ITU-R, IC

		Mexico 		2		Microwave		21200.0000		23600.0000		TRN RAD		CEPT T/R, ITU-R, IC

		Mexico 		2		CCTV		5130.0000		5375.0000		TRN SURV		Universal

		Mexico 		2		CCTV		5470.0000		5725.0000		TRN SURV		Universal

		Mozambique		1		PMR		401.0000		470.0000		TRN RAD

		Mozambique		1		GSM-R		876.0000		880.0000		TRN RAD

		Mozambique		1		GSM-R		921.0000		925.0000		TRN RAD

		Namibia		1		PMR		138.7500		141.4500		TRN RAD

		Namibia		1		PMR		138.8500		138.8500		TRN RAD

		Namibia		1		PMR		142.8500		143.1750		TRN RAD

		Namibia		1		Fixed links		451.0500		452.1500		TRN RAD

		Namibia		1		Fixed links		461.0500		462.1500		TRN RAD

		Netherland		1		Eurobalise		0.9840		7.4840		TRN POS INFO		none

		Netherland		1		Eurobalise		27.0900		27.1000		TRN POS INFO		none

		Netherland		1		Microwave		18000.0000				TRN RAD		ETSI EN 302 217-2-2

		Netherland		1		Microwave		26000.0000				TRN RAD		ETSI EN 302 217-2-2

		Netherland		1		Microwave		38000.0000				TRN RAD		ETSI EN 302 217-2-2

		Netherland		1		Marine VHF Radio		VHF channel 18, 20 and 22				TRN RAD		none

		Norway		1		ERTMS		none				TRN RAD		3GPP TS, EIRENE SRS

		Norway		1		Analogue UHF radio– Shunting radio		450.0000		470.0000		TRN REMOTE

		Qatar		1		Tetra for critical communication		410.0000		430.0000		TRN RAD		ETSI 300 392-1

		Qatar		1		CBTC(Signaling)		2400.0000		2483.5000		TRN RAD		EN 301893, IEEE 802.11

		Qatar		1		Wi-Fi BBRS for train to ground data communication		5725.0000		5875.0000		TRN RAD		IEEE 802.11

		Qatar		1		TCS(Signaling)		5900.0000				TRN RAD		EN 301893, IEEE 802.11

		Russia		1		Russia “PRISMA-K”		76350.0000		76650.0000		TRN POS INFO		Business solution
http://dokltd.ru/products/a20192


		Russia		1		Analogue radiocommunication system – MF range		2.1240		2.1360		TRN RAD

		Russia		1		Analogue radiocommunication system – MF range		2.1440		2.1560		TRN RAD

		Russia		1		VHF		151.7125		154.0125		TRN RAD		GOST-12252-86 RUS

		Russia		1		DMR		151.7125		154.0125		TRN RAD		ETSI 102361-01

		Russia		1		SIR (Train Separation System)		151.7125		154.0125		TRN RAD		GOST-12252-86 (RUS)

		Russia		1		VHF		154.9875		156.0125		TRN RAD		GOST-12252-86 RUS

		Russia		1		DMR		154.9875		156.0125		TRN RAD		ETSI 102361-01

		Russia		1		KUPOL(System for locomotive stoppage)		154.9875		156.0125		TRN RAD		GOST-12252-86 RUS

		Russia		1		SIR (Train Separation System)		154.9875		156.0125		TRN RAD		GOST-12252-86
(RUS)

		Russia		1		SUTP(Brake control system)		155.0750		155.2750		TRN RAD		GOST-12252-86 RUS

		Russia		1		TETRA System		457.4000		458.4500		TRN RAD		ETSI

		Russia		1		TETRA System		467.4000		468.4500		TRN RAD		ETSI

		Russia		1		SAI Palma(Automatic identification system)		865.0000				TRN RAD		ISO

		Russia		1		SAI Palma(Automatic identification system)		867.0000				TRN RAD		ISO

		Russia		1		SAI Palma(Automatic identification system)		869.0000				TRN RAD		ISO

		Russia		1		GSM-R		876.0000		880.0000		TRN RAD		GSM-R. 3GPP: TS45.005. European Union Agency for Railways: GSM-R System Requirements Specification.

		Russia		1		ASU-D(Automatic control system – dispatcher)		876.0000		880.0000		TRN RAD		GSM-R. 3GPP: TS45.005. European Union Agency for Railways: GSM-R System Requirements Specification.

		Russia		1		ITARUS(Train separation system)		876.0000		880.0000		TRN RAD		GSM-R. 3GPP: TS45.005. European Union Agency for Railways: GSM-R System Requirements Specification.

		Russia		1		ASU VOP-2(Automatic system for warning)		876.0000		880.0000		TRN RAD		GSM-R. 3GPP: TS45.005. European Union Agency for Railways: GSM-R System Requirements Specification.

		Russia		1		GSM-R		921.0000		925.0000		TRN RAD		GSM-R. 3GPP: TS45.005. European Union Agency for Railways: GSM-R System Requirements Specification.

		Russia		1		ASU-D(Automatic control system – dispatcher)		921.0000		925.0000		TRN RAD		GSM-R. 3GPP: TS45.005. European Union Agency for Railways: GSM-R System Requirements Specification.

		Russia		1		ITARUS(Train separation system)		921.0000		925.0000		TRN RAD		GSM-R. 3GPP: TS45.005. European Union Agency for Railways: GSM-R System Requirements Specification.

		Russia		1		ASU VOP-2(Automatic system for warning)		921.0000		925.0000		TRN RAD		GSM-R. 3GPP: TS45.005. European Union Agency for Railways: GSM-R System Requirements Specification.

		Russia		1		DECT		1880.0000		1900.0000		TRN RAD		DECT ETS I EN 300175

		Russia		1		MALS/GALS		151.7125		154.0125		TRN REMOTE		GOST-12252-86 RUS

		Russia		1		SDU ML		151.7125		154.0125		TRN REMOTE		Standard 1.No corresponding standards

		Russia		1		MALS/GALS		154.9875		156.0125		TRN REMOTE		GOST-12252-86
RUS

		Russia		1		SDU ML		154.9875		156.0125		TRN REMOTE

		Russia		1		MSR-32		400.0000		470.0000		TRN REMOTE		Standard 1.No corresponding standards.Business solution(Siemens)

		Russia		1		MALS/GALS		457.4000		458.4500		TRN REMOTE		GOST-12252-86 RUS

		Russia		1		MALS/GALS		467.4000		468.4500		TRN REMOTE		GOST-12252-86 RUS

		Russia		1		MALS/GALS		876.0000		880.0000		TRN REMOTE		GOST-12252-86 RUS

		Russia		1		MALS/GALS		921.0000		925.0000		TRN REMOTE		GOST-12252-86 RUS

		South Africa		1		TETRA		410.0000		450.0000		TRN RAD

		South Africa		1		GSM-R		876.0000		880.0000		TRN RAD

		South Africa		1		GSM-R		921.0000		925.0000		TRN RAD

		Spain		1		LZB		0.0360				TRN RAD

		Spain		1		ASFA		0.0500		0.1200		TRN RAD

		Spain		1		LZB		0.0560				TRN RAD

		Spain		1		Analog Radio (Tren-Tierra) downlink		447.5500		448.6500		TRN RAD		UIC 751-3

		Spain		1		Analog Radio (Tren-Tierra) uplink		457.6000		458.6000		TRN RAD		UIC 751-3

		Swaziland		1		PMR/PAMR		410.0000		450.0000		TRN RAD

		Swaziland		1		GSM-R		876.0000		880.0000		TRN RAD

		Swaziland		1		GSM-R		921.0000		925.0000		TRN RAD

		Sweden		1		ATC Balise and Eurobalise		4.5000				TRN POS INFO

		Sweden		1		Automatic Train Control (ATC) On-board		27.0000				TRN POS INFO

		Sweden		1		Level crossing detection		76000.0000		77000.0000		TRN POS INFO

		Sweden		1		Working teams (Railway)		160.0000				TRN RAD		none

		Sweden		1		Tunnel Rescue(TETRA)		378.0000				TRN RAD		ETSI

		Sweden		1		Radio link for Radio Block		380.0000				TRN RAD		none

		Sweden		1		"Typhon" Alarm		406.0000				TRN RAD		none

		Sweden		1		Fire alarm on overnight trains		439.0000				TRN RAD		none

		Sweden		1		Tunnel Rescue (Analogue NFM, radiating Cable)		448.0000				TRN RAD		none

		Sweden		1		Radio Block		468.0000				TRN RAD		none

		Sweden		1		RFID for train identification		860.0000				TRN RAD		ETSI

		Sweden		1		Shunting		460.0000				TRN REMOTE		none

		Switzerland		1		Eurobalise		0.9840		7.4840		TRN POS INFO

		Switzerland		1		POLYCOM		380.0000		400.0000		TRN RAD		TETRAPOL

		Switzerland		1		Analog Radio		410.0000		430.0000		TRN RAD		ETSI EN

		Switzerland		1		Radio Remote Control System of Traction Vehicle for Freight Vehicles		410.0000		470.0000		TRN RAD		EN

		Switzerland		1		Analog Radio		450.0000		470.0000		TRN RAD		ETSI EN

		Switzerland		1		ZUB 121/262ct Train Running Control		0.850 (transmission train to trackside)
0.050 (transmitter circuit)
0.100 (energy supply during communication)
				TRN RAD		ERTMS Subset-044 FFFIS

		Tanzania		1		PMR/TRUNKING		148.4000		167.0000		TRN RAD

		Tanzania		1		PMR/TRUNKING		775.0000				TRN RAD

		Thailand		3		LZB700M		0.0048		0.0165		TRN POS INFO

		Thailand		3		Radar		24050.0000		24250.0000		TRN POS INFO

		Thailand		3		VHF Land Mobile Radio		137.0000		174.0000		TRN RAD		VHF-FM

		Thailand		3		Digital Trunked Radio		380.0000		399.9000		TRN RAD		TETRA

		Thailand		3		Leaky Coaxial Cable		419.3750		420.0000		TRN RAD

		Thailand		3		Leaky Coaxial Cable		429.3750		430.0000		TRN RAD

		Thailand		3		GSM-R		885.0000		890.0000		TRN RAD

		Thailand		3		GSM-R		930.0000		935.0000		TRN RAD

		Thailand		3		Broadband Radio		5735.0000		5835.0000		TRN SURV

		UAE		1		CBTC		0.0356		0.0364		TRN POS INFO

		UAE		1		CBTC		0.0558		0.0562		TRN POS INFO

		UAE		1		CBTC		0.0840				TRN POS INFO

		UAE		1		Eurobalise		27.0000				TRN POS INFO		ERTMS Subset 36 FIS

		UAE		1		Eurobalise  ERTMS Subset 36 FIS		27.0950				TRN POS INFO		ERTMS Subset 36 FIS

		UAE		1		Digital trunking (TETRA)		380.0000		399.9000		TRN RAD		ETSI EN 303 035

		UAE		1		GSM-R		876.0000		880.0000		TRN RAD		3GPP TS, EIRENE SRS

		UAE		1		GSM-R		921.0000		925.0000		TRN RAD		3GPP TS, EIRENE SRS

		UAE		1		Broadband Radio		4910.0000		4990.0000		TRN SURV		802.11a

		UAE		1		Broadband Radio		5735.0000		5815.0000		TRN SURV		802.11a

		UK		1		Network Rail RETB System(Radio Electronic Token Block) 		180.0000		183.0000		TRN RAD		domestic standard

		UK		1		Network Rail RETB System(Radio Electronic Token Block) 		188.0000		191.0000		TRN RAD		domestic standard

		United States		2		 Dispatch 		160.2150		161.5650		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5  
Part 27- Subpart G, Part 80- Subpart J, Part 90- Subparts C, S and T, Part 95- Subpart F.

		United States		2		Train-to-Train/Mobile		160.2150		161.5650		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5  
Part 27- Subpart G, Part 80- Subpart J, Part 90- Subparts C, S and T, Part 95- Subpart F.

		United States		2		Defect detector		160.2150		161.5650		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5  
Part 27- Subpart G, Part 80- Subpart J, Part 90- Subparts C, S and T, Part 95- Subpart F.

		United States		2		Locomotive health / fuel management reporting		160.2150		161.5650		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5  
Part 27- Subpart G, Part 80- Subpart J, Part 90- Subparts C, S and T, Part 95- Subpart F.

		United States		2		 Crossing health reporting		160.2150		161.5650		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5  
Part 27- Subpart G, Part 80- Subpart J, Part 90- Subparts C, S and T, Part 95- Subpart F.

		United States		2		Switchman communications		160.2150		161.5650		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5  
Part 27- Subpart G, Part 80- Subpart J, Part 90- Subparts C, S and T, Part 95- Subpart F.

		United States		2		Yard Operations		160.2150		161.5650		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5  
Part 27- Subpart G, Part 80- Subpart J, Part 90- Subparts C, S and T, Part 95- Subpart F.

		United States		2		Engineering performance monitoring		160.2150		161.5650		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5  
Part 27- Subpart G, Part 80- Subpart J, Part 90- Subparts C, S and T, Part 95- Subpart F.

		United States		2		 Dispatch 		160.2150		161.5650		TRN RAD		NXDN

		United States		2		Train-to-Train/Mobile		160.2150		161.5650		TRN RAD		NXDN

		United States		2		Defect detector		160.2150		161.5650		TRN RAD		NXDN

		United States		2		Locomotive health / fuel management reporting		160.2150		161.5650		TRN RAD		NXDN

		United States		2		 Crossing health reporting		160.2150		161.5650		TRN RAD		NXDN

		United States		2		Switchman communications		160.2150		161.5650		TRN RAD

		United States		2		Yard Operations		160.2150		161.5650		TRN RAD

		United States		2		Remote Control Switches and Signals		200.0000				TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5
Part 90- Subparts C and S


		United States		2		Positive Train Control		217.0000		222.0000		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5  
Part 27- Subpart G, Part 80- Subpart J, Part 90- Subparts C, S and T, Part 95- Subpart F.

		United States		2		High rail Compliance		403.0000		420.0000		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5
Part 90- Subparts C and S


		United States		2		Remote Control Switches and Signals		450.0000				TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5
Part 90- Subparts C and S


		United States		2		End of Train		452.9375				TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5  
Part 27- Subpart G, Part 80- Subpart J, Part 90- Subparts C, S and T, Part 95- Subpart F.

		United States		2		End of Train		457.9375				TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5  
Part 27- Subpart G, Part 80- Subpart J, Part 90- Subparts C, S and T, Part 95- Subpart F.

		United States		2		Automatic Train Control		896.8880		936.9880		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5  
Part 27- Subpart G, Part 80- Subpart J, Part 90- Subparts C, S and T, Part 95- Subpart F.

		United States		2		Automatic Equipment Identification		902.0000		928.0000		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5
Part 90- Subparts C and S


		United States		2		Microwave		2000.0000		18000.0000		TRN RAD		http://www.ecfr.gov/cgi-bin/text-idx? SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5
Part 101- Subpart H


		Ukraine		1		Analogue radiocommunication, MF range		2130.0000				TRN RAD

		Ukraine		1		Analogue radiocommunication, MF range		2150.0000				TRN RAD

		Ukraine		1		Analogue radiocommunication, VHF range		151725.0000		154000.0000		TRN RAD		National standard DSTU 4184:2003

		Ukraine		1		Analogue radiocommunication, VHF range		155000.0000		156000.0000		TRN RAD		National standard DSTU 4184:2003

		Uzubekistan		1		46MTsV-MS, 43RTS, 71RTS “Motorola” “Vertex”		2.1300				TRN RAD

		Uzubekistan		1		Fixed radio station RS-46MTsV.01, RS-46MTsV-02, PS-46-MTsV-41 manufactured in the Russian Federation		2.1300				TRN RAD

		Uzubekistan		1		Mobile radio station 55R22V-1.2 MK “Transport – RV-1.2 MK” manufactured in the Russian Federation		2.1300				TRN RAD		Effect of climate and mechanical factors as per YaUISH.464421.002 TU

		Uzubekistan		1		Fixed radio station RS-46MTsV.01, RS-46MTsV-02, PS-46-MTsV-41 manufactured in the Russian Federation		2.1500				TRN RAD

		Uzubekistan		1		Mobile radio station 55R22V-1.2 MK “Transport – RV-1.2 MK” manufactured in the Russian Federation		2.1500				TRN RAD		Effect of climate and mechanical factors as per YaUISH.464421.002 TU

		Uzubekistan		1		46MTsV-MS, 43RTS, 71RTS “Motorola” “Vertex”		2.1500				TRN RAD		MPT-1327

		Uzubekistan		1		“DRM”-standard radiocommunication system, manufacturer “Hytera”, People’s Republic of China		136.0000		174.0000		TRN RAD		Protocol DRM Tier II TDMA; Digital protocol – ETSI-TS102 361-1, -2, -3; Military standard (for MD-785, PD-705, PD-785):(USA) – MIL-STD-810 C/D/E/F/G

		Uzubekistan		1		46MTsV-MS, 43RTS, 71RTS “Motorola” “Vertex”		150.0000		174.0000		TRN RAD

		Uzubekistan		1		HYT, manufacturer “Hytera”, People’s Republic of China		150.0000		174.0000		TRN RAD		DMR (Digital Mobile Radio)

		Uzubekistan		1		Fixed radio station RS-46MTsV.01, RS-46MTsV-02, PS-46-MTsV-41 manufactured in the Russian Federation		151.7250		156.0000		TRN RAD

		Uzubekistan		1		Mobile radio station 55R22V-1.2 MK “Transport – RV-1.2 MK” manufactured in the Russian Federation		151.7250		156.0000		TRN RAD		Effect of climate and mechanical factors as per YaUISH.464421.002 TU

		Uzubekistan		1		RD-985-type relay						TRN RAD

		Uzubekistan		1		Type MD-785G fixed/mobile radio station						TRN RAD

		Uzubekistan		1		Type PD-705G and PD‑785 portable radio station						TRN RAD

		Vietnam		3		EuroBalise-Balise		0.9840		7.4840		TRN POS INFO

		Vietnam		3		EuroBalise-BTM		27.0900		27.1000		TRN POS INFO

		Vietnam		3		Analogue Train radio		138.0000		174.0000		TRN RAD

		Vietnam		3		Digital Train radio		138.0000		174.0000		TRN RAD

		Vietnam		3		Analogue Train radio		406.2000		470.0000		TRN RAD

		Vietnam		3		Digital Train radio		406.2000		470.0000		TRN RAD

		Vietnam		3		Tetra		410.0000		430.0000		TRN RAD

		Vietnam		3		Fixed radio		1427.0000		1530.0000		TRN RAD		ITU Rec.F.1242

		Vietnam		3		Communication-Based Train Control(CBTC)		2400.0000		2483.5000		TRN RAD		IEEE802.11

		Vietnam		3		Communication-Based Train Control(CBTC)		5725.0000		5925.0000		TRN RAD		IEEE802.11

		Vietnam		3		Shunting Radio		403.0000		450.0000		TRN REMOTE		PMR, TETRA

		Vietnam		3		CCTV		12750.0000		13250.0000		TRN SURV		ITU Rec. F.497

		Zambia		1		PMR/TRUNKING		340.0000		381.0000		TRN RAD

		Zambia		1		PMR/TRUNKING		410.0000		450.0000		TRN RAD

		Zambia		1		GSM-R		876.0000		880.0000		TRN RAD

		Zambia		1		GSM-R		921.0000		925.0000		TRN RAD



http://www.ecfr.gov/cgi-bin/text-idx?%20SID=3dc6ce6a4dac5d202a6aa0d0a49fc70f&mc=true&node=pt47.5.90&rgn=div5Part%2027-%20Subpart%20G,%20Part%2080-%20Subpart%20J,%20Part%2090-%20Subparts%20C,%20S%20and%20T,%20Part%2095-%20Subpart%20F.
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