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APT REPORT ON
“Guidelines on technical conditions for the use of mobile phones onboard vessels” 
Note: This guidelines document does not presume that an administration has authorized the mobile phones onboard vessel service. The guidelines presented here are provided as supporting information for national administrations when considering the technical conditions of the onboard cellular service. 
This document defines the guidelines on technical conditions for the use of mobile phones onboard vessels. The technical guidelines have been defined by analyzing the frequencies and technologies present in the Asia Pacific region and proposing the maximum permitted power possible in a technology neutral manner.

The technical guidelines have been created from the following steps:

· Step One: Frequency bands and technologies covered in the Asia Pacific Region
Identification of all spectrum bands and technologies operating in the various countries/regions of the Asia Pacific Region. The analysis is based on publicly available information on the cellular frequencies used in the Asia Pacific region, and consequently may need to be updated. 

· Step Two: Derivation of control bands, connectivity bands 
Identification of the bands required to control and the potential bands that could operate an onboard service, based on the spectrum band and technologies found in step 1. It is highlighted that connectivity can only occur if the cellular system has a pre defined roaming infrastructure, this reduces the possibility of offering connectivity service to only MAP based (e.g. GSM or UMTS) and IS 41 based (e.g.cdma2000) cellular networks.

· Step Three: The Guidelines on Technical Conditions for the Use of Mobile Phones Onboard Vessels 
Proposed AWG Guidelines On Technical Conditions For The Use Of Mobile Phones Onboard Vessel.

The following provides the technical guideline for national administrations to use when considering the technical conditions for the use of mobile phones onboard vessels framework. 
1： Step One: Frequency bands and technologies covered in the Asia Pacific Region

The following table provides the analysis of technologies and frequencies currently deployed in the Asia Pacific region. The information is based on publicly available information. Where a country/region is missing or information is not present the authors would request to be updated.

	Technology
	Frequency
	Band 


	Australia

	CDMA800 / UMTS (WCDMA) 800
	825 – 845 / 870 – 890
	A

	GSM900
	890 – 915 / 935 – 960
	B

	GSM1800
	1710 – 1785 / 1805 -1880
	C

	UMTS(WCDMA)
	1920 – 1980 / 2110 -2170
	E


	Bangladesh

	CDMA800
	824 – 849 / 869 – 894
	A

	GSM900
	890 – 915 / 935 – 960
	B

	GSM1800
	1710 – 1785 / 1805 -1880
	C

	UMTS (WCDMA)
	1920 – 1980 / 2110 -2170 
	E


	Bhutan

	GSM900
	890 – 915 / 935 – 960
	B


	Brunei Darussalam

	GSM900
	890 – 915 / 935 – 960
	B

	UMTS(WCDMA)
	1920 – 1980 / 2110 -2170
	E


	Cambodia

	CDMA450
	450 – 460 / 460 - 470–
	F

	GSM900
	890 – 915 / 935 – 960
	B

	GSM1800
	1710 – 1785 / 1805 -1880
	C


	China (People’s Republic of China)

	CDMA800
	825 – 835 / 870 – 880
	A

	GSM900
	890 – 915 / 935 – 960
	B

	GSM1800
	1710 – 1755 / 1805 -1850
	C

	CDMA2000
	1920-1935/2110-2125
	E

	UMTS(WCDMA)
	1940-1955/2130-2145
	E

	TD-SCDMA
	1880 – 1900 TDD
	M2

	TD-SCDMA
	2010 – 2025 TDD
	N

	TD-SCDMA
	2300 – 2400 TDD 
	P


	Guam

	CDMA800 / TDMA800
	824 – 849 / 869 – 894
	A

	CDMA1900 / GSM1900
	1850 – 1910 / 1930 – 1990
	D


	India (Republic of)

	CDMA800
	824 – 849 / 869 – 894
	A

	GSM900
	890 – 915 / 935 – 960
	B

	GSM1800
	1710 – 1785 / 1805 -1880
	C


	Indonesia (Republic of)

	CDMA800
	825 – 845 / 870 – 890
	A

	GSM900
	890 – 915 / 935 – 960
	B

	GSM1800
	1710 – 1785 / 1805 -1880
	C

	PCS1900
	1903.125-1910/1983.125-1990
	D

	UMTS(WCDMA)2100
	1920 – 1980 / 2110 -2170
	E

	CDMA450
	450-457.5 / 460-467.5
	F


	Japan

	UMTS(WCDMA)2100/CDMA 2000
	1920 – 1980 / 2110 -2170
	E

	E-UTRA(LTE)
	1950 – 1960 / 2140 – 2150
	E2

	PDC800
	940 – 948 / 810 – 818

930 – 940 / 875 – 885
	G

	UMTS (WCDMA)800 / CDMA800
	815 – 845 / 860 – 890
	I

	CDMA800 
	898 – 901 / 843 – 846

915 – 925 / 860 – 870
	J

	UMTS(WCDMA)1500/CDMA1500
	1427.9 – 1437.9 / 1475.9 – 1485.9
	K

	UMTS (WCDMA)1700 / CDMA1700
	1754.9 – 1764.9 / 1849.9 – 1859.9
1769.9 – 1784.9 / 1864.9 – 1879.9
	L

	PHS
	1884.5 - 1918.4 (TDD)
	M

	BWA systems (WiMAX,XGP)
	2545 – 2575 (TDD)

2595 – 2625 (TDD)
	O


	Korea (Democratic People’s Republic of)

	GSM900
	890 – 915 / 935 – 960
	B


	Korea (Republic of)

	CDMA800
	824 – 849 / 869 – 894
	A

	CDMA1800
	1750 – 1780 / 1840 – 1870
	C

	UMTS(WCDMA)2100
	1920 – 1980 / 2110 -2170
	E

	Mobile WiMAX (WiBro)
	2300 – 2400
	P2


	Laos

	GSM900
	890 – 915 / 935 – 960
	B

	GSM1800
	1710 – 1785 / 1805 -1880
	C


	Macau

	CDMA800
	825-845/870-890
	A

	GSM900
	890 – 915 / 935 – 960
	B

	GSM1800
	1710 – 1785 / 1805 -1880
	C

	UMTS(WCDMA)2100
	1920 – 1980 / 2110 -2170
	E


	Malaysia

	EGSM900
	880 – 915/ 925 – 960
	B2

	GSM1800
	1710 – 1785/ 1805 -1880
	C

	UMTS(WCDMA)2100
	1920 – 1980/ 2110 -2170
	E

	BWA
	2300-2400
	P2


	Mongolia

	CDMA800
	824 – 849 / 869 – 894
	A

	GSM900
	890 – 915/ 935 – 960
	B

	GSM1800
	1710 – 1785/ 1805 -1880
	C

	CDMA450
	450 - 460 / 460 – 470
	F


	Myanmar (The Union of)

	CDMA800 / TDMA800
	824 – 849 / 869 – 894
	A

	GSM900
	890 – 915/ 935 – 960
	B


	New Zealand

	W-CDMA850/CDMA-2000
	825 – 840 / 870 – 885
	A

	GSM900/W-CDMA 900
	890 – 915/ 935 – 960
	B

	GSM1800
	1710 – 1785/ 1805 -1880
	C

	UMTS(WCDMA)2100
	1920 – 1980/ 2110 -2170
	E

	BWA
	2300-2400
	P2


	Northern Mariana Islands

	CDMA800 / GSM 800
	824 – 849 / 869 – 894
	A

	GSM1900
	1850-1910/ 1930-1990
	D


	Pakistan (Islamic Republic of)

	TDMA800
	824 – 849 / 869 – 894
	A

	GSM900
	890 – 915/ 935 – 960
	B

	GSM1800
	1710 – 1785/ 1805 -1880
	C


	Papua New Guinea

	EGSM900
	880 – 915/ 925 – 960
	B2


	Philippines (Republic of the)

	3G(WCDMA)
	870-880/825-835
	A

	GSM900
	890 – 915/ 935 – 960
	B

	EGSM
	880-890/925-935
	B2

	GSM1800
	1710 – 1785/ 1805 -1880
	C

	CDMA 1900
	1900 – 1910 / 1980 – 1990
	D

	UMTS(WCDMA)2100
	1920 – 1980/ 2110 -2170
	E


	Singapore

	EGSM900
	880 – 915/ 925 – 960
	B2

	GSM1800
	1710 – 1785/ 1805 -1880
	C

	UMTS(WCDMA)2100
	1920 – 1980/ 2110 -2170
	E


	Sri Lanka

	GSM900
	890 – 915/ 935 – 960
	B

	GSM1800
	1710 – 1785/ 1805 -1880
	C


	Taiwan

	CDMA800
	824 – 849 / 869 – 894
	A

	GSM900
	890 – 915/ 935 – 960
	B

	GSM1800
	1710 – 1785/ 1805 -1880
	C

	UMTS(WCDMA)2100
	1920 – 1980/ 2110 -2170
	E


	Thailand

	CDMA800 / UMTS 800
	824 – 849 / 869 – 894
	A

	GSM 900/ UMTS 900
	897.5 – 915/ 942.5 - 960
	B3

	GSM1800
	1710 – 1785/ 1805 -1880
	C

	
	
	

	UMTS(WCDMA)2100
	1920 – 1980/ 2110 -2170
	E


	Tonga

	GSM900
	890 – 915/ 935 – 960
	B


	Vietnam (Socialist Republic of) 

	CDMA800
	829 – 845 / 874 – 890

(824 – 829 / 869 – 894 as of 2010)
	A

	GSM900
	890 – 915/ 935 – 960
	B

	GSM1800
	1710 – 1785/ 1805 -1880
	C

	IMT 2000
	1920 – 1980/ 2110 -2170
	E

	CDMA 450
	453.08 – 457.37 / 465.08 – 467.37
	F


The information contained in the tables above merely reflects the current deployment of terrestrial cellular networks for each nation. The inclusion of a country/region within the tables above does not presume that an onboard cellular system has been authorized by that administration.  
2： Step two: Derivation of control and connectivity bands used in Asia Pacific Region 
2.1 Cellular frequency bands and technologies used in the Asia Pacific region

Based on the analysis in Step 1 above the following cellular bands and technologies have been identified in the Asia Pacific region. 

	Technology
	Frequency (UL/DL)
	Band 

	CDMA800 / TDMA 800/ GSM 800/ UMTS 800
	    824 – 849 / 869 – 894
	A

	GSM900
	    890 – 915/ 935 - 960
	B

	EGSM 900
	    880 – 915/ 925 - 960
	B2

	GSM 900/ UMTS 900
	    897.5 – 915/ 942.5 - 960
	B3

	CDMA 1800 / GSM1800
	    1710 – 1785/ 1805 -1880
	C

	CDMA 1900 / GSM1900
	    1850-1910/ 1930-1990
	D

	UMTS (WCDMA)/ CDMA 2000
	    1920 – 1980/ 2110 -2170
	E

	E-UTRA(LTE)
	1950 – 1960 / 2140 – 2150
	E2

	CDMA450
	    450-460/ 460-470
	F

	PDC 800
	940 – 948 / 810 – 818

930 – 940 / 875 – 885
	G

	UMTS (WCDMA) 800/ CDMA 800
	815 - 845 / 860 - 890
	I

	CDMA800
	898 - 901 / 843 - 846

915 – 925 / 860 – 870
	J

	UMTS (WCDMA)1500/CDMA1500
	1427.9 - 1437.9 / 1475.9 - 1485.9
	K

	UMTS(WCDMA)1700
	1754.9 - 1764.9 / 1849.9 - 1859.9
1769.9 – 1784.9 / 1864.9 – 1879.9
	L

	PHS
	1884.5 - 1918.4 (TDD)
	M

	TD-SCDMA
	1880 – 1900 (TDD)
	M2

	TDD mobile communication systems
	2010 – 2025 (TDD)
	N

	BWA systems 
(WiMAX,XGP)
	2545 – 2575 (TDD)
2595 – 2625 (TDD)
	O

	TD-SCDMA
	2300 – 2400 (TDD)
	P

	Mobile WiMAX (WiBro)
	2300 – 2400 (TDD)
	P2


The system will operate only when the vessel is outside the territorial waters of the country unless the country authorizes the use in the territorial waters.   The system will take all necessary steps to avoid interference to land based systems.  It is strongly recommended that bands above 1 GHz are used and the vessels coordinate their use with APT member states or have a mechanism to avoid using frequencies already in use by terrestrial systems in that area when they are within 30 kilo meters off shore.  At the same time the operation of an onboard system must not prevent mobile phones onboard the vessel from roaming onto a terrestrial cellular network when the vessel is inside the exclusive economic zone of the country. i.e. the onboard cellular system will not need to control cellular frequency bands being used by the terrestrial cellular network and activate any necessary mitigation mechanisms when entering the exclusive economic zone of the country.
Consideration may also be required for non cellular wireless technologies when deployed in the same frequency band. In particular where there is a mix of both cellular wireless and non cellular wireless terrestrial deployed systems in the same band. 

2.2 Mapping of cellular frequency bands and technologies to countries/regions
Based on the analysis in step 1 the following bands and technologies of public mobile communications systems per country/region have been identified in the Asia Pacific region. 

	Country / Region 
	Band Used
	Country / Region 
	Band Used

	Australia
	A, B, C, E
	Bangladesh
	A, B, C

	Bhutan
	B
	Brunei Darussalam
	B, E

	Cambodia
	B, C, E, F
	China (People’s Republic of)
	A, B, C, E,M2, N ,P

	Guam
	A, D
	India (Republic of)
	A, B, C

	Indonesia (Republic of)
	A, B, C ,D,E, F
	Japan
	E, E2,G, I, J, K, L, M, O

	Korea (Democratic People’s Republic of)
	B
	Korea (Republic of) 
	A, C, E, P2

	Laos
	B, C
	Macau
	A, B, C, E

	Mongolia
	A, B
	Malaysia
	B2, C, E, P2

	New Zealand
	A, B, C, E, P2
	Myanmar (The Union of)
	A, B

	Pakistan (Islamic Republic of)
	A, B, C
	Northern Mariana Islands
	A, D

	Philippines (Republic of the)
	A,B, B2,C, D, E
	Papua New Guinea
	B2

	Sri Lanka
	B, C
	Singapore
	B2, C, E

	Thailand
	A,B3, C,E
	Taiwan
	A, B, C, E

	Vietnam  (Socialist Republic of)
	A, B, C, E, F
	Tonga
	B


The information contained in the tables above reflects the current deployment of terrestrial cellular networks for each nation. The inclusion of a country/region within the tables above does not presume that the onboard cellular system has been authorized by that administration.
2.3 possible connectivity frequency bands and technologies for offering connectivity

Based on the condition that connectivity onboard can only be achieved using a mobile system which has an established roaming functionality (i.e. MAP (e.g. GSM and /or UMTS) or IS 41 (e.g. cdma2000) based networks) then the following technologies and bands can be used in the Asia Pacific region 

	Technology
	Frequency (UL/DL)
	Band 

	CDMA800 / GSM 800
	    824 – 849 / 869 – 894
	A

	GSM900
	    890 – 915/ 935 – 960
	B

	CDMA 1800 / GSM1800
	1710 – 1785/ 1805 – 1880
	C

	CDMA 1900 / GSM1900
	1850 – 1910/ 1930 – 1990
	D

	UMTS (WCDMA) 
	1920 – 1980/ 2110 – 2170
	E


3： Step Three: The Guidelines on Technical Conditions for the Use of Mobile Phones Onboard Vessels
	Nr.
	Parameter
	Description
	Comments
	Status

	1
	Frequency band
	Band A: 824 – 849 / 869 – 894

Band B: 890 – 915/ 935 – 960

Band B2: 880 – 915/ 925 – 960

Band B3: 897.5 – 915/ 942.5 – 960
Band C: 1710 – 1785/ 1805 -1880

Band D: 1850-1910/ 1930-1990

Band E: 1920 – 1980/ 2110 -2170
Band E2:1950 – 1960 / 2140 – 2150
Band F: 450-460/ 460-470

Band G: 893 - 898 / 838 - 843

              940 - 948 / 810 – 818

              925 - 940 / 870 - 885


Band I:  815-845 / 860  890


Band J: 887 – 889 / 832 - 834

898 - 901 / 843 – 846

915 – 925 / 860 - 870


Band K: 1427.9 - 1452.9 / 1475.9 - 1500.9

Band L: 1749.9 - 1784.9 / 1844.9 - 1879.9

Band M: 18845.-1919.6 (TDD)

Band M2: 1880 – 1920 (TDD)

Band N: 2 010 – 2 025 (TDD)

Band O: 2 545 - 2 625 (TDD)

Band P:  2300 – 2400 (TDD)
Band P2:  2300 – 2390 (TDD)
	Band B, C and D are currently in use for MCV.

Other bands might be applicable in the future (marked dependent)


	C

	2
	Radio service 
	Mobile Service
	
	M

	3
	Application
	On-board cellular passenger

communication system


	GSM/GPRS standard
	C

	
	
	
	CDMA 2000 standard
	

	4
	BTS Transmit power limit
	The vessel-BS emissions measured anywhere external to the vessel (i.e. at ship perimeter or on its open deck areas) shall not exceed -80 dBm/200 kHz (assuming a 0 dBi measurement antenna gain)

	Authorization of the use of the system will depend on the fact that the installed system conforms to the requirements given in order to ensure no harmful interference with terrestrial mobile networks.


	M

	5
	DTX

(Discontinuous transmission)
	GSM standard 3GPP TS 148.008
	The use of the DTX function provides a significant reduction of the interference potential from the v-BS
	C

	6
	Timing advance 
	GSM standard 3GPP TS 144.018
	Timing advance value of v-BS might be set to minimum to avoid unwanted attach to the v-BS from a l-MS


	C

	7
	ACCMIN
	3GPP TS 144.018

	AccMin can be used to control the receiver sensitivity and the disconnection threshold for a v-MS connected to the v-BS.
	C

	8
	Additional Requirements to BTS
	The vessel base station shall control the transmit power of all mobile terminals controlled by the onboard system. 

The maximum controlled nominal power value for mobiles phones shall be no greater than -53 dBm/ Hz inside the territorial border of a country/region.


	For GSM mobiles this is equivalent to a maximum permitted nominal power limit of 0 dBm/ 200KHz

For cdma based mobiles consideration will also be required on the number of mobiles transmitting simultaneously 

For CMDA 2000 mobiles this limit is equivalent to a maximum permitted nominal power limit of 0 dBm/1.25 MHz  (assuming 8 dB multiple interference factor in the vessel)
	M


Table 1 Minimum requirements set description

C = Conditional requirement depending on territorial sea of the country/region the vessel is traversing through
M= Mandatory requirement 
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