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[bookmark: dbreak]PART 1 
Elements related to the frequency arrangements of RSTT
Editor’s note: In its November 2018 meeting, SWG 5A2-1 decided to remove the elements with regard to “frequency arrangement of RSTT” from the WD2 PDNR, taking into account that the main target of the Recommendation is to provide global or regional harmonized frequency bands. The meeting therefore agreed to keep the following elements into this separate document carried forward to the next WP 5A for consideration. 
Annex 1
Frequency arrangements for railway radiocommunication systems 
between train and trackside in Region 1
1	Train radio
1.1	Frequency arrangement in the band 440-470 MHz
b)	Digital UHF-band systems with a channel bandwidth of 25 kHz in the frequency band 440-470 MHz shall use the operational frequencies as defined by the following expression:
		fN = 440 + 0,025 × N, where N = 1, 2 … 1 200
1.2	Frequency arrangement in the band 876-880 MHz and 921-924 MHz 
b)	Digital UHF-band systems with a channel bandwidth of 200 kHz in the frequency bands 876-880 MHz and 921-924 MHz shall use the operational frequencies as defined by the following expressions:
	for the frequency band 876-880 MHz:		fN = 876 + 0.2 × N, where N = 0, 1, 2 … 19;
	for the frequency band 921-925 MHz:		fN = 921 + 0.2 × N, where N = 0, 1, 2 … 19.
1.3	Frequency arrangement in CEPT
	Technology: GSM-R
	Channel bandwidth: 200 kHz
	Duplex frequency separation: 45 MHz
Harmonised band
	Uplink: 876-880 MHz
	Downlink: 921-925 MHz
Extension band on national basis
	Uplink: 873-876 MHz
	Downlink: 918-921 MHz
2	Train positioning
3	Train remote
4	Train surveillance

Annex 2
Frequency arrangements for railway radiocommunication systems 
between train and trackside in Region 2
[Editor’s note: This Annex needs to be further considered in Nov. 2018 meeting.]
1	Train radio
North America:	160.200 MHz to 161.5725 MHz 
2	Train positioning
3	Train remote
4	Train surveillance
Annex 3
Frequency arrangements for railway radiocommunication systems between train and trackside in Region 3
1	Train radio
1.1	Frequency arrangement in the band 440-470 MHz
b)	Digital UHF-band systems with a channel bandwidth of 25 kHz in the frequency band 440-470 MHz shall use the operational frequencies as defined by the following expression:
		fN = 440 + 0.025 × N, where N = 1, 2 … 1 200;
1.2	Frequency arrangement in the band 876-880 MHz and 921-924 MHz 
b)	Digital UHF-band systems with a channel bandwidth of 200 kHz in the frequency bands 876-880 MHz and 921-924 MHz shall use the operational frequencies as defined by the following expressions:
	for the frequency band 876-880 MHz: 	fN = 876 + 0.2 × N, where N = 0, 1, 2 … 19;
	for the frequency band 921-925 MHz: 	fN = 921 + 0.2 × N, where N = 0, 1, 2 … 19.
1.3	Frequency arrangement in the band 718-728 MHz, 773-783 MHz 
c)	For systems with a channel bandwidth of more than 10 MHz
	LTE based system 
1.4	Frequency arrangement in band [yyy,zzz]
b)	For systems with a channel bandwidth of 25 kHz
	TRS system
	806-811 MHz, 851-856 MHz
1.5	Frequency arrangement in band [400 MHz]
a)	For systems with a channel bandwidth of up to 8.5 kHz
	TRPD system
	443.3125 MHz 
1.6	Frequency arrangement in the band 410-430 MHz 
TRS UHF-band systems with a channel bandwidth of 12.5 kHz, 25 kHz in the frequency bands 410430 MHz shall use the operational frequencies as defined by the following expressions:
for the 12.5 kHz channel spacing: 
	Mobile station transmit channel centre frequency (MHz): fN = 410.00625 + (N − 1) × 0.0125 
	Base station transmit Channel centre frequency (MHz): fN = 420.00625 + (N − 1) × 0.0125
	where N = 0, 1, 2 … 800;
for the 25 kHz channel spacing: 
	Mobile station transmit channel centre frequency (MHz): fN = 410.0125 + (N − 1) × 0.025 
	Base station transmit Channel centre frequency (MHz): fN = 420.0125 + (N − 1) × 0.025
	where N = 0, 1, 2 … 400.
2	Train positioning
2.1	Frequency arrangement in band 27.09-27.10 MHz and 3.951-4.516 MHz [xxx, yyy] 
	27.09-27.10 MHz band, center frequency 27.095 MHz, is for downlink in balise systems (bandwidth of 100 kHz).
3.951-4.516 MHz band, center frequency 4.234 MHz, is for uplink in balise systems to provide the positioning information of trains (frequency deviation of 565 kHz).
3	Train remote
4	Train surveillance
4.1	18 GHz frequency band 
c)	For systems with a channel bandwidth of more than 10 MHz
	Video streaming systems are operating for providing information on platform when the trains are entering the stations. (6 channels)
18.86-18.92 GHz (10 MHz × 6) 
19.2-19.26 GHz (10 MHz × 6) 
4.2	Future System: Frequency arrangement in 90-GHz band
Channel separation: 400 MHz
[image: ]
4.3	13 GHz frequency band (12 750-13 250 MHz)
a)	For the 28 MHz channel spacing: fN = 12 737 + N × 28	where N = 1, 2,…, 18
b)	For the 7 MHz channel spacing: fN = 12 747.5 + N × 7		where N = 1, 2, …, 70
Editor’s note: (5A/965) Viet Nam proposed to modify section 2.1 of Annex 3 as follows:
2.1	Frequency arrangement in band 26.957-27.283 MHz and 3.951-4.516 MHz 
	26.957-27.283 MHz band, center frequency 27.095 MHz, is for downlink in balise systems (bandwidth of 100 kHz).
3.951-4.516 MHz band, center frequency 4.234 MHz, is for uplink in balise systems to provide the positioning information of trains (frequency deviation of 565 kHz).
Editor’s note: (5A/950) Japan proposed to modify the whole Annex 3 as follows:
Frequency arrangements for railway radiocommunication systems between train and trackside for Train Radio in Region 3
1	150 MHz bandTrain radio
1.1	Frequency arrangement in band 142-144 MHz, 146-149.9 MHz, 150.05156.4875 MHz and 156.8375-160 MHz
a)	For systems arrangement with a channel bandwidth of 12.5, 16 and 20 kHz
Analogue TRS
b)	For systems arrangement with a channel bandwidth of 16 and 20 kHz
Yard Radio
c)	For systems arrangement with a channel bandwidth of 6.25 kHz
Digital TRS (Type 1)
d)	For systems arrangement with a channel bandwidth of 25 kHz
Digital TRS (Type 2)
e)	For systems arrangement with a channel bandwidth of 6.25 kHz
Digital TRS (Type 3).
2	400 MHz band
21.1	Frequency arrangement in the band 440-470 MHz
ab)	Digital UHF-band systems with a channel bandwidth of 25 kHz in the frequency band 440-470 MHz shall use the operational frequencies as defined by the following expression:
		fN = 440 + 0,025 × N, where N = 1, 2 … 1 200;
1.2	Frequency arrangement in the band 876-880 MHz and 921-924 MHz 
b)	Digital UHF-band systems with a channel bandwidth of 200 kHz in the frequency bands 876-880 MHz and 921-924 MHz shall use the operational frequencies as defined by the following expressions:
	for the frequency band 876-880 MHz: 	fN = 876 + 0.2×N, where N = 0, 1, 2 … 19;
	for the frequency band 921-925 MHz: 	fN = 921 + 0.2×N, where N = 0, 1, 2 … 19.
1.3	Frequency arrangement in the band 718-728 MHz, 773-783 MHz 
c)	For systems with a channel bandwidth of more than 10 MHz
	LTE based system 
1.4	Frequency arrangement in band [yyy,zzz]
b)	For systems with a channel bandwidth of 25 kHz
	TRS system
	806-811 MHz, 851-856 MHz
2,21.5	Frequency arrangement in band [400 MHz]
a)	For systems with a channel bandwidth of up to 8.5 kHz
TRPD system
	443.3125 MHz 
2.31.6	Frequency arrangement in the band 410-430 MHz 
TRS UHF-band systems with a channel bandwidth of 12.5 kHz, 25 kHz in the frequency bands 410-430 MHz shall use the operational frequencies as defined by the following expressions:
for the 12.5 kHz channel spacing: 
	Mobile station transmit channel centre frequency (MHz): fN = 410.00625 + (N − 1) × 0.0125 
	Base station transmit Channel centre frequency (MHz): fN = 420.00625 + (N − 1) × 0.0125
	where N = 0, 1, 2 … 800;
for the 25 kHz channel spacing: 
	Mobile station transmit channel centre frequency (MHz): fN = 410.0125 + (N − 1) × 0.025 
	Base station transmit Channel centre frequency (MHz): fN = 420.0125 + (N − 1) × 0.025
	where N = 0, 1, 2 … 400;.
2.4	Frequency arrangement in band 335.4-399.9 MHz
a)	For systems arrangement with a channel bandwidth of 8.5 and 12.5 kHz
Analogue TRS
b)	For systems arrangement with a channel bandwidth of 8.5 and 12.5 kHz
REBS
c)	For systems arrangement with a channel bandwidth of 6.25 and 12.5 kHz
Yard Radio
d)	For systems arrangement with a channel bandwidth of 6.25
Digital TRS
e)	For systems arrangement with a channel bandwidth of 6.25
JRTC Radio
2.5	Frequency arrangement in band 412-417.5 and 451.4-462 MHz
a)	For systems arrangement with a channel bandwidth of UL: 12.5 and 288 kHz, DL: 640 kHz
Analogue RHST
b)	For systems arrangement with a channel bandwidth of 240 and 300 kHz
digital RHST (type 1)
c)	For systems arrangement with a channel bandwidth of 240, 300 and 600 kHz
digital RHST (type 2)
2.6	Frequency arrangement in band 410-420 MHz
a)	For systems arrangement with a channel bandwidth of 8.5 and 12.5 kHz
Analogue TRS
2.7	Frequency arrangement in band 450-470 MHz
a)	For systems arrangement with a channel bandwidth of 12.5 kHz
Yard Radio
3	700 MHz band
3.1	Frequency arrangement in the band 718-728 MHz, 773-783 MHz 
	For systems with a channel bandwidth of more than 10 MHz
	LTE based system 
3.2	Frequency arrangement in band [yyy,zzz]
	For systems with a channel bandwidth of 25 kHz
	TRS system
	806-811 MHz, 851-856 MHz
4	900MHz band
4.1	Frequency arrangement in the band 876-880 MHz and 921-924 MHz 
Digital UHF-band systems with a channel bandwidth of 200 kHz in the frequency bands 876880 MHz and 921-924 MHz shall use the operational frequencies as defined by the following expressions:
	for the frequency band 876-880 MHz: 	fN = 876 + 0.2 × N, where N = 0, 1, 2 … 19;
	for the frequency band 921-925 MHz: 	fN = 921 + 0.2 × N, where N = 0, 1, 2 … 19.
5	40GHz band
5.1	Frequency arrangement in the band 43.5-45.5 GHz 
TRS-40 GHz with a channel bandwidth of 40 MHz in the frequency bands 43.5-45.5 GHz shall use the operational frequencies as defined by the following expressions:
	Mobile station transmit channel centre frequency (GHz): fN = 43.54 + 0.04 × N 
	Base station transmit Channel centre frequency (GHz): fN = 44.70 + 0.04 × N
	where N = 0, 2 ….19.
6	100GHz band
6.1	Frequency arrangement in the band 92-109.5 GHz 
100-GHz systems with a channel bandwidth of 400 MHz shall use the operational center frequencies as defined by the following expressions:
	for the frequency band 92-94 GHz: 		fN = 92.4 + 0.4 × N, where N = 0, 1, 2, 3
	for the frequency band 94.1-100 GHz: 	fN = 94.7 + 0.4 × N, where N = 0, 1, 2 ... 12
	for the frequency band 102-109.5 GHz: 	fN = 102.5 + 0.4 × N, where N = 0, 1, 2 … 16
2	Train positioning
2.1	Frequency arrangement in band 27.09-27.10 MHz and 3.951-4.516 MHz [xxx, yyy] 
	27.09-27.10 MHz band, center frequency 27.095 MHz, is for downlink in balise systems. (bandwidth of 100 kHz)
3.951-4.516 MHz band, center frequency 4.234 MHz, is for uplink in balise systems to provide the positioning information of trains. (frequency deviation of 565 kHz)
3	Train remote
4	Train surveillance
4.1	18 GHz frequency band 
c)	For systems with a channel bandwidth of more than 10 MHz
	Video streaming systems are operating for providing information on platform when the trains are entering the stations. (6 channels)
18.86-18.92 GHz (10 MHz × 6) 
19.2-19.26 GHz (10 MHz × 6) 
4.2	Future System: Frequency arrangement in 90-GHz band
Channel separation: 400 MHz
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4.3	13 GHz frequency band (12 750 – 13 250 MHz)
a)	For the 28 MHz channel spacing: fN = 12 737 + N x 28	where N = 1, 2,…, 18
b)	For the 7 MHz channel spacing: fN = 12 747.5 + N x 7 where N = 1, 2, …, 70
Editor’s note: (5A/916) Russia proposed to modify as follows,
Annex 1
Frequency arrangements for railway radiocommunication systems between train and trackside in Region 1
1	Train radio
1.1	Frequency arrangement in the band 151.7-156.1 MHz
a)	Analog VHF-band systems with a channel bandwidth of 25 kHz in the frequency band 151.7 -156.1 MHz shall use the operational frequencies as defined by the following expression:
		fN = 151.7 + 0.025 × N   MHz,     where N = 0, 1, 2 … 176;
b)	Digital VHF-band DMR-standard systems with a channel bandwidth of 12.5 kHz in the frequency band 151.7-156.1 MHz shall use the operational frequencies as defined by the following expression:
		fN = 151.7 + 0.025 × N   MHz,     where N = 0, 1, 2 … 352
1.12	Frequency arrangement in the band 440-470 MHz
b)	Digital UHF-band systems with a channel bandwidth of 25 kHz in the frequency band 440-470 MHz shall use the operational frequencies as defined by the following expression:
		fN = 440 + 0,025 × N, where N = 1, 2 … 1 200;
1.23	Frequency arrangement in the band 876-880 MHz and 921-924 MHz 
b)	Digital UHF-band systems with a channel bandwidth of 200 kHz in the frequency bands 876-880 MHz and 921-924 MHz shall use the operational frequencies as defined by the following expressions:
	for the frequency band 876-880 MHz:		fN = 876 + 0.2 × N, where N = 0, 1, 2 … 19;
	for the frequency band 921-925 MHz:		fN = 921 + 0.2 × N, where N = 0, 1, 2 … 19.
1.34	Frequency arrangement in CEPT
	Technology: GSM-R
	Channel bandwidth: 200 kHz
	Duplex frequency separation: 45 MHz
	Harmonised band
	Uplink: 876-880 MHz
	Downlink: 921-925 MHz
	Extension band on national basis
	Uplink: 873-876 MHz
	Downlink: 918-921 MHz
2	Train positioning
NOC
3	Train remote
3.1	Frequency arrangement in the band 440-470 MHz
b)	Digital UHF-band systems with a channel bandwidth of 25 kHz in the frequency band 440-470 MHz shall use the operational frequencies as defined by the following expression:
fN = 440 + 0.025 × N   MHz,     where N =  1, 2 … 1 200;
4	Train surveillance
NOC
Annex 2
Frequency arrangements for railway radiocommunication systems between train and trackside in Region 2
NOC
Annex 3
Frequency arrangements for railway radiocommunication systems between train and trackside in Region 3
1	Train radio
1.1	Frequency arrangement in the band 151.7-156.1 MHz
a)	Analog VHF-band systems with a channel bandwidth of 25 kHz in the frequency band 151.7 -156.1 MHz shall use the operational frequencies as defined by the following expression:
		fN = 151.7 + 0.025 × N   MHz,     where N = 0, 1, 2 … 176;
b)	Digital VHF-band DMR-standard systems with a channel bandwidth of 12.5 kHz in the frequency band 151.7-156.1 MHz shall use the operational frequencies as defined by the following expression:
		fN = 151.7 + 0.025 × N   MHz,     where N = 0, 1, 2 … 352
1.12	Frequency arrangement in the band 440-470 MHz
b)	Digital UHF-band systems with a channel bandwidth of 25 kHz in the frequency band 440-470 MHz shall use the operational frequencies as defined by the following expression:
		fN = 440 + 0,025 × N, where N = 1, 2 … 1200;
1.23	Frequency arrangement in the band 876-880 MHz and 921-924 MHz 
b)	Digital UHF-band systems with a channel bandwidth of 200 kHz in the frequency bands 876-880 MHz and 921-924 MHz shall use the operational frequencies as defined by the following expressions:
	for the frequency band 876-880 MHz: 	fN = 876 + 0.2 × N, where N = 0, 1, 2 … 19;
	for the frequency band 921-925 MHz: 	fN = 921 + 0.2 × N, where N = 0, 1, 2 … 19.
1.34	Frequency arrangement in the band 718-728 MHz, 773-783 MHz 
c)	For systems with a channel bandwidth of more than 10 MHz
	LTE based system 
1.45	Frequency arrangement in band [yyy,zzz]
b)	For systems with a channel bandwidth of 25 kHz
	TRS system
	806-811 MHz, 851-856 MHz
1.56	Frequency arrangement in band [400 MHz]
a)	For systems with a channel bandwidth of up to 8.5 kHz
	TRPD system
	443.3125 MHz 
1.67	Frequency arrangement in the band 410-430 MHz 
TRS UHF-band systems with a channel bandwidth of 12.5 kHz, 25 kHz in the frequency bands 410-430 MHz shall use the operational frequencies as defined by the following expressions:
for the 12.5 kHz channel spacing: 
	Mobile station transmit channel centre frequency (MHz): fN = 410.00625 + (N − 1) × 0.0125
	Base station transmit Channel centre frequency (MHz): fN = 420.00625 + (N − 1) × 0.0125
	where:
	N = 0, 1, 2 … 800.
for the 25 kHz channel spacing:
	Mobile station transmit channel centre frequency (MHz): fN = 410.0125 + (N − 1) × 0.025
	Base station transmit Channel centre frequency (MHz): fN = 420.0125 + (N − 1) × 0.025
	where:
	N = 0, 1, 2 … 400.
2	Train positioning
NOC
3	Train remote
3.1	Frequency arrangement in the band 440-470 MHz
b)	Digital UHF-band systems with a channel bandwidth of 25 kHz in the frequency band 440-470 MHz shall use the operational frequencies as defined by the following expression:
		fN = 440 + 0.025 × N   MHz,      where N =  1, 2 … 1 200;
4	Train surveillance


PART 2 
Elements related to a proposed concept or method of 
harmonizing frequencies for RSTT
Editor’s note: In its November 2018 meeting, SWG 5A2-1 decided to remove the elements with regard to “One proposed concept or method of harmonizing frequencies for RSTT” from the WD2 PDNR. The meeting therefore agreed to keep the following elements into this separate document carried forward to the next WP 5A for consideration. 
ATTACHMENT
One proposed concept or method of harmonizing frequencies for RSTT
As for existing systems, the response to the Questionnaire is fundamental material to develop especially the table as “harmonized frequency ranges” in recommends part in the working document towards preliminary draft new Recommendation ITU-R M.[RSTT_FRQ].
Here, it is proposed how to develop that table as “harmonized frequency ranges” with “logical OR approach” and within existing mobile-service allocations which are principle condition of Resolution 236 (WRC-15), as follows.
For example, in case of spectrum usage in 300-600 MHz addressed as “spectrum map” in Chapter 7 Spectrum Usage of RSTT in a working document towards a PDNR ITU-R M.[RSTT.USAGE] which visualizes the response to the Questionnaire, we extract, for example, Region 3 from that spectrum map. Then we get a frequency range with logical OR from each frequency. Finally we get harmonized frequency ranges by filtering it with the condition of existing mobile-service allocations as seen in the figure below.
[bookmark: _GoBack]With this “logical OR approach”, each frequency could be involved in harmonized frequency ranges and each administration would use those frequency ranges or part of thereof for RSTT on their national needs, spectrum requirements, policy objectives, and operating environments which satisfies considering n) of this Recommendation.
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With this “logical OR approach” mentioned above, we filled each cells of the table-bis in recommends part based on the table in recommends which reflect input contribution, and the excel file in Chapter 5 of ITU-R M.[RSTT.USAGE] as well, with the procedure as follows:
1)	Selecting “Original” sheet attached in Annex 1 in a working document towards a PDNR ITU-R M.[RSTT.USAGE].
2)	Filling the application column with 4 categories, i.e., TRN RAD, TRN POS INFO, TRN REMOTE, and TRN SURV CCTV in accordance with the parameters/characteristics tables in Chapter 5 of a working document towards a PDNR ITU-R M.[RSTT.USAGE], which addresses the technical and operational characteristics for RDTT.
3)	Splitting into 4 sheets according to 4 categories.
4)	Sorting each sheet by frequency.
5)	Grouping rows in each sheet with frequency ranges by coloring relevant cells.
6)	Extracting the lowest and the highest frequencies among each group and make color of the cells dark as frequency ranges.
7)	Filtering them with the condition of existing mobile-service allocations into the sheet of “Harmonized Frequency Ranges” as seen in the attached excel file.
8)	Filling all the cells in of the table- in recommends part in a working document towards preliminary draft new Recommendation ITU-R M.[RSTT_FRQ] with the list of the frequency ranges in the sheet of “Harmonized Frequency Ranges”].
Editor’s note: (5A/916) Russia proposed as follows:
NOC
[APPENDIX
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