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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web server (http://webapp.etsi.org/IPR/home.asp).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become, essential to the present document.

Foreword

This Harmonized European Standard (Telecommunications series) has been produced by ETSI Technical Committee  Electromagnetic compatibility and Radio spectrum Matter (ERM) and Mobile Standard Group (MSG).

The present document has been produced by ETSI in response to a mandate from the European Commission issued under Council Directive 98/34/EC laying down a procedure for the provision of information in the field of technical standards and regulations.

The present document is intended to become a Harmonized Standard, the reference of which will be published in the Official Journal of the European Communities referencing the Directive 1999/5/EC [1] of the European Parliament and of the Council of 9 March 1999 on radio equipment and telecommunications terminal equipment and the mutual recognition of their conformity ("the R&TTE Directive").

The present document covers  the general access requirements for GSM systems onboard aircraft.

	Proposed national transposition dates

	Date of latest announcement of this EN (doa):
	3 months after ETSI publication

	Date of latest publication of new National Standard
or endorsement of this EN (dop/e):
	
6 months after doa

	Date of withdrawal of any conflicting National Standard (dow):
	18 months after doa


Introduction
The present document is part of a set of standards designed to fit in a modular structure to cover all radio and telecommunications terminal equipment under the R&TTE Directive [9]. Each standard is a module in the structure. The modular structure is shown in figure 1.
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Figure 1: Modular structure for the various standards used under the R&TTE Directive
The left hand edge of the figure 1 shows the different clauses of article 3 of the R&TTE Directive [9]. 

For article 3.3 various horizontal boxes are shown. Dotted lines indicate that at the time of publication of the present document essential requirements in these areas have to be adopted by the Commission. If such essential requirements are adopted, and as far and as long as they are applicable, they will justify individual standards whose scope is likely to be specified by function or interface type.

The vertical boxes show the standards under article 3.2 for the use of the radio spectrum by radio equipment. The scopes of these standards are specified either by frequency (normally in the case where frequency bands are harmonized) or by radio equipment type.

For article 3.1b figure 1 shows EN 301 489, the multi-part product EMC standard for radio used under the EMC Directive [10]. 

For article 3.1a figure 1 shows the existing safety standards currently used under the LV Directive [11] and new standards covering human exposure to electromagnetic fields. New standards covering acoustic safety may also be required.

The bottom of figure 1 shows the relationship of the standards to radio equipment and telecommunications terminal equipment. A particular equipment may be radio equipment, telecommunications terminal equipment or both. A radio spectrum standard will apply if it is radio equipment. An article 3.3 standard will apply as well only if the relevant essential requirement under the R&TTE Directive [9] is adopted by the Commission and if the equipment in question is covered by the scope of the corresponding standard. Thus, depending on the nature of the equipment, the essential requirements under the R&TTE Directive [9] may be covered in a set of standards.

The modularity principle has been taken because:

it minimizes the number of standards needed. Because equipment may, in fact, have multiple interfaces and functions it is not practicable to produce a single standard for each possible combination of functions that may occur in an equipment;

it provides scope for standards to be added:

-
under article 3.2 when new frequency bands are agreed; or

-
under article 3.3 should the Commission take the necessary decisions without requiring alteration of standards that are already published;

it clarifies, simplifies and promotes the usage of Harmonized Standards as the relevant means of conformity assessment.

The product specifications upon which this present multi-part deliverable is based differ in presentation, and this is reflected in the present document.

1
Scope
The present document specifies minimum technical performance requirements for the GSM onboard aircraft system, which is composed of:

· an onboard GSM BTS supporting the GSM 1800 functions with specific protocols  for power constraints
· a Network Control Unit ( NCU)
This radio equipment type operates in the following frequency bands;

· 1805-1880 MHz (transmitting) and 1710-1785 MHz (receiving) for the GSM onboard aircraft BTS

· and in the 460-470, 921-960, 1805-1880 and 2110-2170 MHz for the Network Control Unit.

It applies to equipment for continuous and discontinuous transmission of data and digital speech. 

The equipment comprises a transmitter and associated encoder and modulator and a receiver and associated demodulator and decoder.

The present document applies only to radio equipment using a dedicated transmitting antenna that is designed as an indispensable part of the equipment for usage on board an aircraft.

The equipment covered by the present document operates in accordance with the operational requirements as outlined in the Decision ECC\ DEC (06)FF  [6].

The present document covers the provisions of Directive 1999/5/EC [9] (R&TTE Directive) Article 3.2, which states that "[…] radio equipment shall be so constructed that it effectively uses the spectrum allocated to terrestrial/space radio communications and orbital resources so as to avoid harmful interference".
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication and/or edition number or version number) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

Referenced documents which are not found to be publicly available in the expected location might be found at http://docbox.etsi.org/Reference.
[1]
ETSI TR 121 905: "Digital cellular telecommunications system (Phase 2+); Universal Mobile Telecommunications System (UMTS); Vocabulary for 3GPP Specifications ".
[2]
ETSI TS 145 004.: "Digital cellular telecommunications system (Phase 2+); Modulation “
[3]
ETSI TS 145 005: "Digital cellular telecommunications system (Phase 2+); Radio transmission and reception ".
[4]
ETSI  TS 145 010: "cellular telecommunications system (Phase 2+); Radio subsystem synchronization ”

[5]
ETSI  TS 151 021: "Digital cellular telecommunications system (Phase 2 & Phase 2+); Base Station System (BSS) equipment specification; Radio aspects".

[6]
ETSI TS 1XX XX: Digital cellular telecommunications system (Phase2+); Radio Access Network Equipment specification; GSM on board aircraft: Technical and operational requirements for the GSM onboard aircraft system
[7]
ECC REPORT 93 “Report on the compatibility between GSM equipment onboard aircraft and terrestrial networks.”

[8]
ECC/DEC/(06)FF:  “ECC Decision of DD MMM 2006 on the harmonised use of airborne GSM systems in the frequency bands 1710 -1785 and 1805 – 1880 MHz”. 

[9]
Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio equipment and telecommunications terminal equipment and the mutual recognition of their conformity (R&TTE Directive).
[10]
Council Directive 89/336/EEC of 3 May 1989 on the approximation of the laws of the Member States relating to electromagnetic compatibility (EMC Directive).
[11]
Council Directive 73/23/EEC of 19 February 1973 on the harmonization of the laws of Member States relating to electrical equipment designed for use within certain voltage limits 
(LV Directive).
[12]
ETSI TR 100 028: " Electromagnetic compatibility and Radio spectrum Matters (ERM);; Uncertainties in the measurement of mobile radio equipment characteristics".
[13]
EUROCAE ED-14E (2005) (Equivalent to RTCA DO-160E): "Environmental Conditions and Test Procedures for Airborne Equipment".

3
Definitions, symbols and abbreviations

3.1
Definitions

Network Control Unit (NCU):  The NCU is designed to ensure that onboard mobiles shall not be able to access the terrestrial networks by raising the noise floor in the cabin.
environmental profile: range of environmental conditions under which equipment within the scope of the present document is required to comply with the provisions of the present document.

Installable Equipment (IE): Equipment which is intended to be fitted to an aircraft


3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

R&TTE
Radio and Telecommunications Terminal Equipment

RE
Radio Equipment
Note: Add all relevant abbreviations
4.
Technical requirements specifications

4.1
Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the equipment, which shall be declared by the supplier. The equipment shall comply with all the technical requirements of the present document at all times when operating within the boundary limits of the declared operational environmental profile and for the environmental conditions (as specified in clause A.3)..


4.2
Conformance requirements  

4.2.1 BTS Transmitter Performance

4.2.2 Note: Update references
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



4.2.1.1 BTS Mean transmitted RF carrier power 

The BTS mean transmitted RF carrier power shall conform to the limits in clause 6.3.5 of ETSI TS 151 021.
4.2.1.2 BTS Adjacent channel power 
4.2.1.2.1
Spectrum due to modulation and wideband noise
The BTS adjacent channel power – spectrum due to modulation and wideband noise shall conform to the limits in clause 6.5.1.5 of ETSI TS 151 021.
4.2.1.2.2
Switching transients spectrum
The BTS adjacent channel power – switching transients spectrum shall conform to the limits in clause 6.5.2.5 of ETSI TS 151 021.
4.2.1.3 Intra Base Station System intermodulation attenuation

The intra Base station system intermodulation attenuation shall conform to the limits in clause 6.8.5of ETSI TS 151 021.
4.2.1.4 BTS Frequency Error 
The BTS frequency error shall conform to the limits in clause 8.4 of ETSI EN 300 609.
4.2.1.5 BTS Spurious Emission from the transmitter antenna connector – outside the mobile bands
The BTS transmitter spurious emission from the antenna connector inside the mobile bands shall conform to the limits in clause 6.6.2.2.5 of ETSI TS 151 021.
4.2.1.6 BTS emissions when disabled
The BTS emissions when disabled shall conform to the limits in clause X of ETSI TS 1XX  XXX.
4.2.1.7 Radiated spurious emissions

The BTS radiated spurious emissions shall conform to the limits in clause 8.5 of ETSI TS 151 021.
4.2.1.8 MS power control
4.2.1.8.1 Initial power level of MS 
The initial power level of MS as defined in clause 5.2.1.1 of ETSI TS 1XX XXX shall conform to the limits in clause 5.2.1.4  of ETSI TS 1XX XXX.

4.2.1.8.2 Implentation of MS power control in BS
The implementation of MS power control in BS as defined in clause 5.2.2.1 of ETSI TS 1XX XXX shall conform to the limits in clause 5.2.2.4  of ETSI TS 1XX XXX.

4.2.2 BTS Receiver Performance
	
	
	
	
	

	
	
	
	
	



4.2.2.1 BTS Static Reference Sensitivity Level

The BTS static reference sensivity level shall conform to the limits in clause 7.3.5 of ETSI TS 151 02102.
4.2.2.2 Spurious emissions from the receiver antenna connector

The BTS spurious emissions from the receiver antenna connector shall conform to the limits in clause 7.9.5 of ETSI TS 151 021.
4.2.3 NCU Transmitter Performance

	
	
	
	
	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



4.2.3.1 NCU mean power spectral density

The NCU mean power spectral density as defined in clause 5.3.1 of ETSI TS 1XX XXX shall conform to the limits in clause 5.3.4 of ETSI TS 1XX XXX.
4.2.3.2 NCU power flatness

The NCU power flatness as defined in clause 5.4.1 of ETSI TS 1XX XXX shall conform to the limits in clause 5.4.4 of ETSI TS 1XX XXX.
4.2.3.3 

4.2.3.4 NCU out-of-band emissions 

The NCU out-of-band emissions as defined in clause X.X of ETSI TS 1XX XXX shall conform to the limits in clause X of ETSI TS 1XX XXX.
4.2.3.5 NCU Spurious emissions

4.2.3.6 The NCU spurious emissions as defined in clause 5.6.1 of ETSI TS 1XX XXX shall conform to the limits in clause 5.6.4 of ETSI TS 1XX XXX.
4.2.3.7 NCU emission when disabled 

The NCU emissions when disabled as defined in clause 5.8.1 of ETSI TS 1XX XXX shall conform to the limits in clause 5.8.4 of ETSI TS 1XX XXX.
5
Testing for compliance with technical requirements

5.1 Interpretation of results and measurement uncertainty
[Clause  X.x of TS XXX shall apply.]
The interpretation of the results recorded in a test report for the measurements described in the standard shall be as follows:

1)
the measurement value related to the corresponding limit should be used to decide whether an equipment meets the requirements of the relevant standards;

2)
the measurement uncertainty value for the measurement of each parameter shall be included in the test reports;

3)
the recorded value for the measurement uncertainty shall be, for each measurement, equal to or lower than the figures in table 1.

For the test methods, according to the present document, the measurement uncertainty figures shall be calculated in accordance with TR 100 028 [12] and shall correspond to an expansion factor (coverage factor) k = 1,96 or k = 2 (which provide confidence levels of respectively 95 % and 95,45 % in the case where the distributions characterizing the actual measurement uncertainties are normal (Gaussian)).

Table 1 is based on such expansion factors.
	
	
	
	
	



Table 1: Maximum Measurement uncertainty

	Measurement uncertainties
	Maximum values

	Temperature
	+- 1 K

	Humidity
	+- 5%

	Power
	+- 1%

	BTS  Mean transmitted RF power 
	<tbd>

	BTS Adjacent channel power
	<tbd>

	Intra BSS intermodulation attenuation
	<tbd>

	BTS frequency error
	<tbd>

	BTS spurious emissions from the transmitter antenna
	<tbd>

	BTS radiated spurious emissions
	<tbd>

	BTS emission when disabled
	<tbd>

	BTS Static reference sensivity level
	<tbd>

	BTS Spurious emissions from the receiver antenna connector
	<tbd>

	NCU mean power spectral density
	<tbd>

	NCU power flatness
	<tbd>

	
	

	NCU Out-of-band emissions
	<tbd>

	NCU emission when disabled
	<tbd>


For the test methods according to the present document the uncertainty figures are valid to a confidence level of 95 % calculated according to the methods described in TR 100 028 
5.2 Essential radio test suites

5.2.1 BTS Transmitter Performance

5.2.1.1 BTS Mean transmitted RF carrier power 

The test procedure specified in clause 6.3.2  of ETSI TS 151 021 shall be carried out.

5.2.1.2 BTS Adjacent channel power
 5.2.1.2.1
spectrum due to modulation and wideband noise
The test procedure specified in clause 6.5.1.2 of ETSI TS 151 021 shall be carried out.

5.2.1.2.2
Switching transients spectrum 
The test procedure specified in clause 6.5.2.2 of ETSI TS 151 021 shall be carried out.

5.2.1.3 Intra Base Station System intermodulation attenuation

The test procedure specified in clause 6.8.2 of ETSI TS 151 021 shall be carried out.
5.2.1.6 BTS Frequency Error

The test procedure specified in clause 4.3.4 of ETSI TS 151 021 shall be carried out.

5.2.1.7 BTS Transmitter Spurious Emission from the transmitter antenna connector – outside mobile bands
The test procedure specified in clause 6.6.2.2.2 of ETSI TS 151 021 shall be carried out.
5.2.1.8 BTS emissions when disabled
The test procedure specified in clause  5.1.3 of ETSI TS 1XX XXX shall be carried out.

5.2.1.9 Radiated spurious emissions

The test procedure specified in clause 8.2 of ETSI TS 151 021 shall be carried out.

5.2.1.10 MS power control
5.2.1.10.1 Initial power level of MS

5.2.1.11 The test procedure specified in clause 5.2.1.3 of ETSI TS 1XX XXX shall be carried out.
5.2.1.10.2 Implentation of MS power control in BS
The test procedure specified in clause 5.2.2.3 of ETSI TS 1XX XXX shall be carried out.

5.2.2 BTS Receiver Performance

5.2.2.1 BTS Static Reference Sensitivity Level

The test procedure specified in clause 7.3.2 of ETSI TS 151 021 shall be carried out.

5.2.2.2 Spurious emissions from the receiver antenna connector

The test procedure specified in clause 7.9.2 of ETSI TS 151 021 shall be carried out.

5.2.3 NCU Transmitter Performance
5.2.3.1 NCU mean power spectral density

The test procedure specified in clause 5.3.3 of ETSI TS 1XX XXX shall be carried out.

5.2.3.2 NCU power flatness

The test procedure specified in clause 5.4.3 of ETSI TS 1XX XXX  shall be carried out.

5.2.3.3 

5.2.3.4 NCU Out-of band emissions

The test procedure specified in clause 5.6.3 of ETSI TS 1XX XXX shall be carried out.

5.2.3.5 NCU spurious emissions

5.2.3.6 The test procedure specified in clause 5.7.3 of ETSI TS 1XX XXX shall be carried out.
5.2.3.7 NCU emission when disabled

The test procedure specified in clause 5.8.3 of ETSI TS 1XX XXX shall be carried out.

Annex A (normative):
HS Requirement & conformance Test specifications Table (HS-RTT) 

The HS Requirements & conformance Test specifications Table (HS-RTT) in Table A.1 below serves a number of purposes, as follows:

-
it provides a statement of all the essential requirements in words and by cross reference to a specific clause in the present document or to a specific clause in a specific referenced document;

-
it provides a statement of all the test procedures corresponding to those essential requirements by cross reference to specific clause(s) in the present document or to a specific clause(s) in specific referenced document(s);

-
it qualifies each requirement to be either:

· Unconditional – meaning that the requirement applies in all circumstances, or

· Conditional – meaning that the requirement is dependent on the manufacturer having chosen to support optional functionality defined within the schedule;

-
in the case of Conditional requirements, it associates the requirement with the particular optional service or functionality;

-
it qualifies each test procedure to be either:

· Essential: meaning that it is included with the Essential Radio Test Suite and therefore the requirement shall be demonstrated to be met in accordance with the referenced procedures;

· Other: meaning that the test procedure is illustrative but other means of demonstrating compliance with the requirement are permitted; 
Table A.1: HS Requirements & conformance Test specifications Table (HS-RTT)

	Harmonized Standard EN 302 480
The following essential requirements and test specifications are relevant to the presumption of conformity under Article 3.2 of the R&TTE Directive 

	Essential Requirement 
	Requirement Conditionality
	Test Specification

	No
	Description
	Reference: Clause No
	U/C
	Condition
	E/O
	Reference: Clause No

	1
	mean transmiited RF carrier power of the BTS
	4.2.1.1
	U
	
	E
	5.2.1.1

	2
	Adjacent BTS channel power – spectrum due to modulation and wideband noise
	4.2.1.2.1
	C
	Relevant if more than one BTS is to be deployed in aircraft
	E
	5.2.1.2.1

	3
	Adjacent BTS channel power - switching transients spectrum 
	4.2.1.2.2
	C
	Relevant if more than one BTS is to be deployed in aircraft
	E
	5.2.1.2.2

	[4]
	intra base station system intermodulation attenuation
	4.2.1.3
	[U]
	
	E
	5.2.1.3

	5
	BTS frequency error
	4.2.1.4
	U
	
	E
	5.2.1.4

	6
	BTS Transmitter spurious emissions
	4.2.1.5
	U
	
	E
	5.2.1.5

	7
	BTS emission when disabled 
	4.2.1.6
	U
	
	E
	5.2.1.6

	8
	BTS radiated spurious emissions 
	4.2.1.7
	U
	
	E
	5.2.1.7

	9
	MS power control
	4.2.18
	U
	
	E
	5.2.1.8

	10
	Static reference sensivity level
	4.2.2.1
	U
	
	E
	5.2.2.1

	11
	Spurious emissions from the receiver antenna connector
	4.2.2.2
	C
	Relevant if there is separate receive only antenna connector
	E
	5.2.2.2

	12
	NCU power spectral density
	4.2.3.1
	U
	
	E
	5.2.3.1

	13
	NCU power flatness
	4.2.3.2
	U
	
	E
	5.2.3.2

	
	
	
	
	
	
	

	15
	NCU out-of-band emissions
	4.2.3.4
	U
	
	E
	5.2.3.4

	16
	NCU spurious emissions
	4.2.3.5
	U
	
	E
	5.2.3.5

	17
	NCU emission when disabled
	4.2.3.6
	U
	
	E
	5.2.3.5.6


Key to columns:

Essential Requirement: “No”
- A unique identifier for one row of the table which may be used to identify a requirement or its test specification.

Essential Requirement: “Description”
- A textual reference to the requirement

Essential Requirement: “Clause Number”
- Identification of clause(s) defining the requirement in the present document unless another document is referenced explicitly

Conditionality: U/C

Indicates whether the requirement is to be unconditionally applicable (U) or is conditional upon the manufacturers claimed functionality of the equipment (C)

Conditionality: Condition

Explains the conditions when the requirement shall or shall not be applicable for a technical requirement which is classified “conditional”

Test Specification: E/O

Indicates whether the test specification forms part of the Essential Radio Test Suite (E) or whether it is one of the Other Test Suite (O).  

NOTE: 
All tests whether “E” or “O” are relevant to the requirements. Rows designated “E” collectively make up the Essential Radio Test Suite; those designated “O” make up the Other Test Suite; for those designated “X” there is no test specified corresponding to the requirement . All tests classified “E” shall be performed as specified with satisfactory outcomes as a necessary condition for a presumption of conformity. Requirements associated with tests classified “O” or “X” must be complied with as a necessary condition for presumption of conformity, although conformance with the requirement may be claimed by an equivalent test or by manufacturer’s assertion supported by appropriate entries in the technical construction file.

Test Specification: Clause Number

Identification of clause(s) defining the test specification in the present document unless another document is referenced explicitly Where no test is specified (that is, where the previous field is “X”) this field remains blank.

Annex B.
General

This annex specifies the environmental conditions under which the relevant requirements of the present document shall be fulfilled.

Testing under other environmental conditions will be undertaken by manufacturers according to the requirements of EUROCAE ED-14E/RTCA DO-160E [13], and need not be repeated as it is not a requirement of the present document.

B.2
Environmental conformance requirements

GSM OBA system and the leaky cable are typically Installable Equipments (IE) 
B.3
Environmental test conditions

The GSM OBA equipment may be subject to different environmental hazards and is required to maintain its performance in accordance with the present document under all environmental circumstances for the Equipment Categories applicable to them as defined in EUROCAE ED-14E. Whilst the GSM OBA equipment being subjected to the EUROCAE ED-14E [13] environmental conditions and specifications, tests specified in the present document shall be maintained within the following envelope of environmental conditions (or otherwise as specified by the manufacturer):

-
temperature:
+15°C to +35°C;

-
relative humidity:
( 85 %;

-
pressure:
840 hPa to 1 070 hPa (equivalent to +1 525 m to -460 m altitude).

Tests made at environmental conditions other than ambient as specified above shall be conducted subject to the following tolerances:

· Temperature: 
± 3oC;

· Pressure: 
± 5 %.

The power supply shall be in accordance with EUROCAE ED-14D/RTCA DO-160D [13] Normal Operating Conditions (nominal), for the Equipment Category applicable to the GSM OBA.
Annex B (informative):
The EN title in the official languages

	Language
	EN title

	Czech
	

	Danish
	

	Dutch
	

	English
	Electromagnetic compatibility and Radio spectrum Matters (ERM);  Harmonized EN for the GSM onboard aircraft system covering essential requirements of Article 3.2 of the R&TTE Directive

	Estonian
	

	Finnish
	

	French
	

	German
	

	Greek
	

	Hungarian
	

	Icelandic
	

	Italian
	

	Latvian
	

	Lithuanian
	

	Maltese
	

	Norwegian
	

	Polish
	

	Portuguese
	

	Slovak
	

	Slovenian
	

	Spanish
	

	Swedish
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