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Annex A (informative): Status of existing and future communication technologies used for ship to shore and ship to ship communication 
The Maritime Radio Communication Plan (MRCP) has been developed by IALA (International Association of Marine Aids to Navigation and Lighthouse Authorities) to assist in the selection of radio communication systems required to support e-Navigation and GMDSS since December 2009.

It was revised and then published in December 2017 in order to reflect outcomes of WRC-15 and the preparation of WRC-19.

Table A-1-1 and Table A-1-2 and Table A-2-1 and Table A-2-2 are geographical classification of e-Navigation data and voice communication technologies for ship to shore communication and for ship to ship communication, correspondingly that are described by IALA Maritime Radio Communication Plan [9]. The suggested most likely candidates for voice and data communications for e-Navigation in each of the six geographical areas area indicated by yellow colour, with ‘E’ for existing technologies and ‘F’ for future technologies or technologies currently not widely used in the maritime domain.
Table A-1-1: Geographical classification of e-Navigation data/voice communication technologies for ship to shore communications 
	e-Nav Area definitions
	Broadband phone line or cable (When ship at berth)
	Wi-Fi
	WiMax
	Mobile phone technology
	AIS
	VDE

	Inside port
	E
	F
	F
	E
	E
	F

	Approaching port area
	
	
	F
	E
	E
	F

	Coastal navigation out to cell phone coverage (approximately 5nm)
	
	
	F
	E
	E
	F

	Coastal navigation VHF coverage range (approximately 25 nm)
	
	
	F
	
	E
	F

	Coastal approach (approximately 100nm)
	
	
	
	
	
	

	High seas
	
	
	
	
	
	

	Polar regions
	
	
	
	
	
	


Table A-1-2: Geographical classification of e-Navigation data/voice communication technologies for ship to shore communications 
	e-Nav Area definitions
	Digital VHF voice and data
	Data by modulated RADAR
	Geostati-onary Satellite
	Commer-cial MEO/LEO satellite comms
	MF & HF

(including Navtex
/MSI)
	DGPS beacon data broadcast service
	Current MF & HF NBDP
	HF digital data service
	MF/HF digital data service for MSI (incl NAVDAT)

	Inside port
	F
	
	E
	E
	E
	F
	
	
	F

	Approaching port area
	F
	F
	E
	E
	E
	F
	
	
	F

	Coastal navigation out to cell phone coverage (approximately 5nm)
	F
	F
	E
	E
	E
	F
	
	E
	F

	Coastal navigation VHF coverage range (approximately 25 nm)
	F
	F
	E
	E
	E
	F
	
	E
	F

	Coastal approach (approximately 100nm)
	
	
	E
	E
	E
	F
	E
	E
	F

	High seas
	
	
	E
	E
	E
	
	E
	E
	F

	Polar regions
	
	
	
	E
	E
	
	E
	E
	F


Table A-2-1: Geographical classification of e-Navigation data/voice communication technologies for ship to ship communications 
	e-Nav Area definitions
	Broadband phone line or cable (When ship at berth)
	Wi-Fi
	WiMax
	Mobile phone technology
	AIS
	VDE

	Inside port
	
	F
	F
	E
	E
	F

	Approaching port area
	
	
	F
	E
	E
	F

	Coastal navigation out to cell phone coverage (approximately 5nm)
	
	
	
	E
	E
	F

	Coastal navigation VHF coverage range (approximately 25 nm)
	
	
	
	
	E
	F

	Coastal approach (approximately 100nm)
	
	
	
	
	E
	F

	High seas
	
	
	
	
	E
	F

	Polar regions
	
	
	
	
	E
	F


Table A-2-2: Geographical classification of e-Navigation data/voice communication technologies for ship to ship communications 
	e-Nav Area definitions
	Digital VHF voice and data
	Data by modulated RADAR
	Geostati-onary Satellite
	Commer-cial MEO/LEO satellite comms
	MF & HF

(including Navtex
/MSI)
	DGPS beacon data broadcast service
	Current MF & HF NBDP
	HF digital data service
	MF/HF digital data service for MSI (incl NAVDAT)

	Inside port
	F
	F
	E
	E
	E
	
	
	
	F

	Approaching port area
	F
	F
	E
	E
	E
	
	
	
	F

	Coastal navigation out to cell phone coverage (approximately 5nm)
	F
	F
	E
	E
	E
	
	
	E
	F

	Coastal navigation VHF coverage range (approximately 25 nm)
	F
	F
	E
	E
	E
	
	
	E
	F

	Coastal approach (approximately 100nm)
	F
	F
	E
	E
	E
	
	
	E
	F

	High seas
	F
	F
	E
	E
	E
	
	
	E
	F

	Polar regions
	F
	F
	
	E
	E
	
	
	E
	F


In addition, the comparison of communication technologies for maritime domain is described in Table A-3 that is included in IALA Maritime Radio Communication Plan [9].
NOTE:
From 3GPP perspective, the information given in Table A-3 for 4G (including LTE) and 5G need to be revised to reflect what 3GPP enabling technologies can provide for maritime usage at sea considering diverse works related to verticals in 5G standardisation.
Table A-3: Comparison of Communications Technologies 

	Communication Technology
	Data rate
	Infrastructure
	Coverage
	Transmission
	Maritime/
public

	NAVDAT
	12-18 kbps
	Based on NAVTEX
	250/300NM
	Broadcast
	Maritime

	VDES VDE
	307 kbps
	VHF Data link, RR Appendix 18 channels
	15NM-65NM

Satellite component provides further coverage
	Addressed / broadcast
	Maritime

	VDES ASM
	19.2 kbps
	VHF Data link, RR Appendix 18 channels
	Approx.. 15NM-65NM
	Addressed / broadcast
	Maritime

	Wi-Fi (IEEE 802.11ac)
	1,300 kbps
	Routers/Access points
	50m
	Addressed
	Public

	WiMAX
	75 Mbps
	Routers/Access points
	2-5 km
	Addressed
	Public

	Digital VHF
	9.6 – 19.2 kbps
	Base station/
mobile radios
	Approx. 15NM-65NM
	Addressed
	Maritime

	Digital HF
	19.2 kbps
	Base station/
mobile radios
	Global
	Addressed
	Maritime

	4G (including LTE)
	600 Mbps
	4G Base Stations
	5-30 km 
(3-6NM)
	Addressed
	Public

	5G
	1,200 Mbps
	5G Base Stations
	5-30 km 
(3-6NM)
	Addressed
	Public

	GEO Satellite
	
	
	
	Addressed
	

	Inmarsat C
	600 bps
	Satellite service
	Global, 
spot beams
	Addressed / broadcast
	Maritime

	Inmarsat GX
	50 Mbps
	Satellite functioning on Ka band
	Global, 
spot beams
	Addressed / broadcast
	Cross industry

	LEO Satellite
	
	
	
	
	

	Iridium
	Up to 134 kbps
	Satellite functioning on L band
	Global, dependent on constellation size
	Addressed / broadcast
	Cross industry (Iridium Pilot Maritime)
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