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GUIDELINES ON TECHNICAL CONDITIONS FOR THE USE OF MOBILE PHONES ONBOARD AIRCRAFT

This document defines the guidelines on technical conditions for the use of mobile phones onboard aircraft. 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.

This guidelines document does not presume that an administration has authorised the service. The guidelines presented here are provided as supporting information for national administrations when considering the technical conditions of the onboard cellular service.

The technical guidelines defined in step 4 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 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: Derivation of power limits 
The third section defines the criteria for harmful interference to receivers on the ground and the associated power limit to conform to this criteria. 

· Step Four: The Guidelines on Technical Conditions for the Use of Mobile Phones Onboard Aircraft 
Proposed AWF Guidelines On Technical Conditions For The Use Of Mobile Phones Onboard Aircraft.

The  following provides the technical a guideline for national administrations to use when considering the technical conditions for the use of mobile phones onboard aircraft 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 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)

	CDMA800
	825 – 835 / 870 – 880
	A

	GSM900
	890 – 915 / 935 – 960
	B

	GSM1800
	1710 – 1755 / 1805 – 1850
	C

	TD-SCDMA
	1880 – 1920 TDD
	M2

	TD-SCDMA
	2010 – 2025 TDD
	N

	IMT Systems (TDD) 
	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)

	CDMA450
	450 – 457.5 / 460 – 467.5
	F

	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


	Japan

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

	CDMA800 
	887 – 889 / 832 – 834

898 – 901 / 843 – 846

915 – 925 / 860 – 870
	J

	PDC800
	893 – 898 / 838 – 843

940 – 948 / 810 – 818
925 – 940 / 870 – 885
	G

	UMTS(WCDMA)1500/CDMA1500
	1427.9 – 1452.9 / 1475.9 – 1500.9
	K

	PDC1500
	1429 – 1453 / 1477 – 1501
	H

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

	UMTS (WCDMA)1700 / CDMA1700
	1749.9 – 1784.9 / 1844.9 – 1879.9
	L

	PHS
	1884.5 – 1919.6 (TDD)
	M

	TDD mobile communications systems
	2 010 – 2 025 (TDD)
	N

	BWA systems (WiMAX, Next Generation PHS)
	2 545 – 2 625 (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 – 2390
	P2


	Laos

	GSM900
	890 – 915 / 935 – 960
	B

	GSM1800
	1710 – 1785 / 1805 – 1880
	C


	Macao

	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


	Mongolia

	CDMA450
	450 - 460 / 460 – 470
	F

	CDMA800
	824 – 849 / 869 – 894
	A

	GSM900
	890 – 915/ 935 – 960
	B

	GSM1800
	1710 – 1785/ 1805 – 1880
	C


	Myanmar (The Union of)

	CDMA800 / TDMA800
	824 – 849 / 869 – 894
	A

	GSM900
	890 – 915/ 935 – 960
	B


	New Zealand

	CDMA800 / TDMA800 
	825.015 – 845 / 870.015 – 890
	A

	GSM900
	890 – 915/ 935 – 960
	B

	GSM1800
	1710 – 1785/ 1805 – 1880
	C

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


	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)

	GSM900
	890 – 915/ 935 – 960
	B

	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

	GSM900
	890 – 915/ 935 – 960
	B

	GSM1800
	1710 – 1785/ 1805 – 1880
	C

	GSM1900
	1850 – 1910/ 1930 – 1990
	D

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


	Tonga

	GSM900
	890 – 915/ 935 – 960
	B


	Vietnam (Socialist Republic of) 

	CDMA 450
	453.08 – 457.37 / 465.08 – 467.37
	F

	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


The information contained in the tables above merely reflect the current deployment of terrestrial cellular networks for each nation. The inclusion of a country within the tables above does not presume that the onboard cellular system has been authorised 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
	824 – 849 / 869 – 894
	A

	GSM900
	890 – 915/ 935 – 960
	B

	EGSM 900
	880 – 915/ 925 – 960
	B2

	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

	CDMA450
	450 – 460/ 460 – 470
	F

	PDC800
	893 – 898 / 838 – 843

940 – 948 / 810 – 818

925 – 940 / 870 – 885
	G

	UMTS(WCDMA)1500/CDMA1500
	1427.9 – 1452.9 / 1475.9 – 1500.9
	H

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

	CDMA800
	887 – 889 / 832 – 834
898 – 901 / 843 – 846

915 – 925 / 860 – 870
	J

	UMTS (WCDMA)1500/CDMA1500
	1427.9 – 1452.9 / 1475.9 – 1500.9
	K

	UMTS(WCDMA)1700/CDMA1700
	1749.9 – 1784.9 / 1844.9 – 1879.9
	L

	PHS
	1884.5 – 1919.6 (TDD)
	M

	TD-SCDMA
	1880 – 1920 (TDD)
	M2

	TDD mobile communication systems
	2 010 – 2 025 (TDD)
	N

	BWA systems 
(WiMAX, Next Generation PHS)
	2 545 – 2 625 (TDD)
	O

	IMT Systems 
	2300 – 2400 (TDD)
	P

	Mobile WiMAX (WiBro)
	2300 – 2390 (TDD)
	P2


In order to operate an onboard system, a mechanism must exist to ensure that mobile phones onboard the aircraft cannot detect terrestrial cellular networks overflown. It is highlighted that a mobile will only transmit if it can identify a mobile network. Therefore if a country has not deployed a particular cellular frequency band (i.e. 450 MHz) then the onboard cellular system will not need to control that band.
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

Based on the analysis in step 1 the following bands and technologies of public mobile communications systems per country 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, M2, N ,P

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

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

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

	Laos
	B, C
	Macao
	A, B, C, E

	Mongolia
	A, B
	Malaysia
	B2, C, E

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

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

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

	Sri Lanka
	B, C
	Singapore
	B2, C, E

	Thailand
	B, C, D, 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 within the tables above does not presume that the onboard cellular system has been authorised by that administration.
2.3 Possible connectivity frequency bands and technologies for offering connectivity

Based on the condition that connectivity inside the cabin 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: Derivation of Power limits of the system

The following proposes the criteria for harmful interference to terrestrial receivers in order to define the limiting power conditions of an onboard cellular system. 

3.1 The criteria for harmful interference 

In order not to cause harmful interference to terrestrial networks it is proposed that the Mobile Phone onboard aircraft system shall not cause more than a 1 dB rise in the effective noise floor of the receiving “victim” terminal receiver on the ground. 

The effective noise floor of the receiver is based on the absolute lowest level that a receiver could possibly work; i.e. the physical limit for thermal noise (kBT (Boltzmans constant * the bandwidth * temperature (in Kelvin)) plus the additional losses in the circuitry of the device (the so called noise figure).  

This figure is based on input from the international standards group 3GPP (Third Generation Project Partnership, see http://www.3gpp.org)) which defines 3rd Generation mobile systems and comprises of operators and suppliers in the mobile industry. Further this criteria was used as the basis for the technical annex of the European ECC Decision (06)07. 3GPP provided the following clarification: 

· 3GPP proposes the noise figure for a terminal is 7 dB thus providing an effective noise floor of the terminal equal to kBT + noise figure (= 7 dB). 

· 3GPP proposes the noise figure for the network radio base station is 4 dB thus providing an effective noise floor of the base station equal to kBT + noise figure (= 4 dB).

· 3GPP endorsed the criteria of 1 dB increase in the effective noise floor for the definition of harmful interference for the onboard mobile system. A 1 dB increase in the effective noise floor of the receiver equates to the 
interfering signal (I) = Effective Noise floor (N) – 6 dB.
3.2 Power limits as a function of frequency and height above ground

International developments for the mobile phones service in aircraft define a minimum height above the ground to which the service can be activated. In some countries this limit has been set at 3,000 m (10,000 feet) which coincides with the distinction between the definition of critical and non critical phases of flight in the aeronautical industry. 
In order to have a cellular technology neutral approach, a power level parameter given as dBm/Hz is used. However the permitted power emanating outside an aircraft will be dependent on both the solution proposed and the properties of the aircraft itself. Therefore in order to provide an aircraft agnostic solution, power levels must be defined as power emitted by the aircraft. Consequently, in order to provide a technology neutral solution the power maximum limits are defined as a function of both frequency and height above the ground in order to satisfy the criteria stated in 3.1 above.

Given the different characteristics between the base station receiver and the mobile station receiver, two sets of limits are required. The following table proposes the maximum power level an aircraft can transmit in the downlink direction i.e. into the receiver of the mobile phone on the ground and assuming a minimum height the service can be activated as 3,000 metres above the ground. 

	Height above ground

(m)
	Maximum E.i.r.p. permitted outside the aircraft in dBm/Hz

	
	Band F: 
450 MHz
	Band A & G: 
800 MHz
	Band B: 
900 MHz 
	Band H: 
1400 MHz
	Band C: 
1800 MHz
	Band D: 
1900 MHz
	Band E: 
2 GHz

	3000
	-78.0
	-72.5
	-72.0
	-68.5
	-66.0
	-65.5
	-65.0

	4000
	-75.5
	-70.0
	-69.5
	-65.5
	-63.5
	-63.0
	-62.5

	5000
	-73.5
	-68.0
	-67.5
	-64.0
	-61.5
	-61.0
	-60.5

	6000
	-72.0
	-66.5
	-66.0
	-62.0
	-60.0
	-59.5
	-59.0

	7000
	-71.5
	-65.1
	-64.5
	-61.0
	-60.0
	-58.0
	-58.0

	8000
	-69.5
	-64.0
	-63.5
	-60.0
	-57.5
	-57.0
	-56.5

	9000
	-68.5
	-63.0
	-62.5
	-59.0
	-56.5
	-56.0
	-55.5

	10000
	-67.5
	-62.0
	-61.5
	-58.0
	-55.5
	-55.0
	-54.5


It should be noted that the proposed power limits defined in the table above are dependant on the elevation angle at the victim terminal on the ground. The values contained in the table are for the case where the victim terminal is directly below the aircraft given that a mobile phone antenna is assumed to be omni-directional. 

The following table proposes the maximum power level an aircraft can transmit in the uplink direction i.e. into the receiver of the base station on the ground and assuming a minimum height the service can be activated as 3,000 metres above the ground.
	Height above ground

(m)
	Maximum e.i.r.p permitted, defined outside the aircraft, resulting from a mobile terminal in dBm/Hz



	
	Band: 
450 MHz
	Band: 
800 MHz
	Band: 
900 MHz 
	Band: 
1800 MHz
	Band: 
1900 MHz
	Band: 
2 GHz

	3000
	-68.5
	-63.0
	-62.5
	-56.5
	-56.0
	-55.5

	4000
	-66.0
	-60.5
	-60.0
	-54.0
	-53.5
	-53.0

	5000
	-64.0
	-58.5
	-58.0
	-52.0
	-51.5
	-51.0

	6000
	-62.5
	-57.0
	-56.5
	-50.5
	-50.0
	-49.5

	7000
	-61.0
	-55.5
	-55.0
	-49.0
	-48.5
	-48.0

	8000
	-60.0
	-54.5
	-54.0
	-48.0
	-47.5
	-47.0

	9000
	-59.0
	-53.5
	-53.0
	-47.0
	-46.5
	-46.0

	10000
	-58.0
	-52.5
	-52.0
	-46.0
	-45.5
	-45.0


For base stations on the ground the worst case scenario is the combination of the antenna vertical pattern and the free space path loss. By using the vertical pattern derived from the International Telecommunications Union Recommendations (ITU R) F.1336-1, it follows that this occurs at an angle of 2 degrees from the horizontal. It should be noted that the limits define in the table above are dependant on the elevation angle at the victim base station on the ground. The values contained in the table correspond to conformance to the harmful interference criteria at an angle of elevation of 2°.

Step 4 - TECHNICAL GUIDELINES 

Proposed Technical conditions for mobile phone systems onboard aircraft

	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 C: 1710 – 1785/ 1805 -1880

Band D: 1850-1910/ 1930-1990

Band E: 1920 – 1980/ 2110 -2170

Band F: 450-460/ 460-470

Band G: 893 - 898 / 838 - 843
940 - 948 / 810 – 818

925 - 940 / 870 - 885


Band H: 1427.9-1452.9 / 1475.9 - 1500.9
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)

	The downlink frequency of the bands A, B, B2, C, D, E, F, G, H, I, J, K, and L as well as the complete bands of Band M, N, O, P and P2 will have to be controlled within the cabin depending on which country the service is operated in as defined in table 3. 

Only bands A, B, C, D and E can be used for onboard cellular system on the condition that the system controls onboard terminals to transmit within the power limits defined in table 4.


	C

	2
	Radio service 
	Mobile Service
	
	M

	3
	Application
	On-board cellular passenger

communication system


	GSM standard 
	C

	
	
	
	Cdma2000 standard
	

	4
	Channelling / modulation
	GSM standard 
	
	C

	
	
	cdma2000 standard
	
	

	5
	Transmit power limit
	Maximum permitted e.i.r.p. limits of on-board cellular system are defined outside the aircraft.  

Authorisation of the use of the system will depend on the fact that the installed system conforms to the limits outside the aircraft defined in Reference Table 3 and Table 4 in order to ensure no harmful interference with terrestrial mobile networks.

Below 3000 m all the Mobile phone on-board cellular system will have to be switched off.


	The absolute minimum height above ground for any transmission from the system in operation shall be 3000 metres. However, this minimum height requirement could be set higher, in particular:

(1) in order to comply with the aircraft base station and onboard mobile phone emission conditions as set out in Reference tables 3 and 4,

(2) depending on the terrain and related network deployments in a country.


	M

	6
	Channel occupation rules 
	GSM standard 


	
	C

	
	
	cdma2000 standard


	
	

	7
	Duplex direction / separation 
	GSM standard 


	
	C

	
	
	cdma2000 standard


	
	

	8
	Additional Requirements to BTS
	The aircraft base station shall control the transmit power of all mobile terminals allowed to transmit on the aircraft. 

The maximum controlled nominal power value for mobiles phones shall be no greater than -53 dBm/ Hz at all stages of communication, including initial access.


	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 aircraft)


	M


Table 1 Minimum requirements set description

C = Conditional requirement depending on country overflown and connectivity solution used
M= Mandatory requirement 

	Country / Region
	Band Used
	Country / Region
	Band Used

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

	Bhutan
	B
	Brunei Darussalam
	B, E

	Cambodia
	A, B, C, E
	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, E, F
	Japan
	E, G, H, I, J, K, L, M, N, O, 

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

	Laos
	B, C
	Macao
	A, B, C, E

	Mongolia
	A, B
	Malaysia
	B2, C, E

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

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

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

	Sri Lanka
	A, B, C
	Singapore
	B2, C, E

	Thailand
	B, C, D, E
	Taiwan
	A, B, C, E

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


Table 2: Country by country cellular bands deployment in Asia Pacific region 

	Height above ground

(m)
	Maximum E.i.r.p. permitted outside the aircraft in dBm/Hz

	
	Band F: 
450 MHz
	Band A & G: 
800 MHz
	Band B & B2: 
900 MHz 
	Band H: 
1400 MHz
	Band C: 
1800 MHz
	Band D: 
1900 MHz
	Band E: 
2 GHz

	3000
	-78.0
	-72.5
	-72.0
	-68.5
	-66.0
	-65.5
	-65.0

	4000
	-75.5
	-70.0
	-69.5
	-65.5
	-63.5
	-63.0
	-62.5

	5000
	-73.5
	-68.0
	-67.5
	-64.0
	-61.5
	-61.0
	-60.5

	6000
	-72.0
	-66.5
	-66.0
	-62.0
	-60.0
	-59.5
	-59.0

	7000
	-71.5
	-65.1
	-64.5
	-61.0
	-60.0
	-58.0
	-58.0

	8000
	-69.5
	-64.0
	-63.5
	-60.0
	-57.5
	-57.0
	-56.5

	9000
	-68.5
	-63.0
	-62.5
	-59.0
	-56.5
	-56.0
	-55.5

	10000
	-67.5
	-62.0
	-61.5
	-58.0
	-55.5
	-55.0
	-54.5


Table 3: Maximum permitted e.i.r.p. by aircraft due to onboard transmitters in downlink bands 
(base station transmit) direction

It should be noted that the limits, defined in Table 3, are dependant on the elevation angle of the victim terminal on the ground. The values contained in the table are applicable to the scenario where the victim terminal is directly below the aircraft.

	Height above ground

(m)
	Maximum e.i.r.p permitted, defined outside the aircraft, resulting from a mobile terminal in dBm/Hz



	
	Band: 
450 MHz
	Band: 
800 MHz
	Band: 
900 MHz 
	Band: 
1800 MHz
	Band: 
1900 MHz
	Band: 
2 GHz

	3000
	-68.5
	-63.0
	-62.5
	-56.5
	-56.0
	-55.5

	4000
	-66.0
	-60.5
	-60.0
	-54.0
	-53.5
	-53.0

	5000
	-64.0
	-58.5
	-58.0
	-52.0
	-51.5
	-51.0

	6000
	-62.5
	-57.0
	-56.5
	-50.5
	-50.0
	-49.5

	7000
	-61.0
	-55.5
	-55.0
	-49.0
	-48.5
	-48.0

	8000
	-60.0
	-54.5
	-54.0
	-48.0
	-47.5
	-47.0

	9000
	-59.0
	-53.5
	-53.0
	-47.0
	-46.5
	-46.0

	10000
	-58.0
	-52.5
	-52.0
	-46.0
	-45.5
	-45.0


Table 4: Maximum permitted e.i.r.p. by aircraft due to onboard transmitters in uplink bands 
(mobile phone transmit) direction

It should be noted that the limits, defined in table 4, are dependant on the elevation angle of the victim base station receiver on the ground. The values contained in the table correspond to worse case conformance criteria parameters to ensure no harmful interference criteria (calculated at an angle of elevation of 2°).

_______________
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