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Agenda item 1.5 (WPs 8B/8A, 3M, 4A, 6S, SG 7, 9D)

to consider spectrum requirements and possible additional spectrum allocations for aeronautical telecommand and high bit-rate aeronautical telemetry, in accordance with Resolution 230 (WRC‑03)

Resolution 230 (WRC-03)
Consideration of mobile allocations for use by wideband aeronautical telemetry and associated telecommand 


invites ITU-R

to conduct, as a matter of urgency, studies to facilitate sharing between aeronautical mobile telemetry and the associated telecommand, on the one hand, and existing services, on the other hand, taking into account the resolves (1-4)
1/1.5/1
Issue (A)
resolves 1

that WRC-07 be invited
to consider the spectrum required to satisfy justified wideband aeronautical mobile telemetry requirements and associated telecommand above 3 GHz

1/1.5/1.1
Background

This agenda item addresses the rapidly growing demand for aeronautical flight test telemetry spectrum. There is a large and growing shortfall in spectrum that is necessary to conduct aeronautical telemetry. The shortfall is due to rapidly increasing telemetry data rates associated with the testing of new technologies. The shortfall is exacerbated by the loss of telemetry spectrum diverted to other than telemetry applications. 

Question ITU-R 231/8 also indicates that new or growing applications for test and non-test telemetry applications require access to appropriate spectrum for their operation. Without access to additional spectrum, aeronautical development would be subject to escalating delays and costs, and the impairment of global competitiveness of the aerospace industry. Worldwide recognition of spectrum for Aeronautical Mobile Telemetry (AMT) will facilitate equipment commonality and give manufacturers and operators of flight test ranges a measure of additional certainty for the substantial investment in AMT infrastructure.

1/1.5/1.2
Summary of technical and operational studies and relevant ITU-R Recommendations

Existing Relevant ITU-R Recommendations and Reports:

Rec. ITU-R F.384, Rec. ITU-R F.758-4, Rec. ITU-R F.1108, Rec. ITU-R F.1245, Rec. ITU-R F.1336-1, Rec. ITU-R F.1494, Rec. ITU-R M.1459, Rec. ITU-R P.452-12, Rec. ITU-R RA.769-2, Rec. ITU-R S.465-5, Rec. ITU-R S.524-7, Rec. ITU-R S.1328, Rec. ITU-R S.1432, Rec. ITU-R SA.509, Rec. ITU-R SF.1006, Rec. ITU-R SF.1320, Rec. ITU-R SF.1650

New Relevant ITU-R Recommendations and Reports: Preliminary draft new Report ITU-R M.[AMT 4/6 GHz], Preliminary draft new Report ITU-R M.[AMS-FSS], Preliminary draft new Report ITU-R M.[AMT], Working Document toward PDN Recommendation ITU-R M. [AMT 5 030-5 250 MHz]

1/1.5/1.2.1
Spectrum required to support testing of aircraft

ITU-R Studies have been completed to define the amount of spectrum needed to support testing of aircraft .
Sharing studies have been undertaken between AMT with FSS (4 500-4 800 & 5 925-6 700 MHz), RAS (4 825-4 835 MHz), and MS/FS (4 400-4 940 & 5 925‑6 700 MHz)

1/1.5/1.2.2
Spectrum required to support other wideband aeronautical mobile telemetry and associated telecommand

ITU-R Studies have been completed to define the amount of spectrum short term needed to support other wideband aeronautical mobile telemetry and associated telecommand than for flight testing.

1/1.5/1.3
Analysis of the results of studies

4 500-4 800 AMT to FSS earth station: Under the assumptions of the studies conducted, coordination distances can be quite large (e.g., approximately 450 km) since they are based on hypothetical worst-case operating conditions. However, separation distances calculated using more typical technical parameters and operating conditions could be smaller (e.g., 106-528 km). Studies show interference into AMT stations would be acceptable.

4 500-4 800 MHz FSS downlink into AMT ground station: The results indicate that a satellite operating in accordance with the AP30B Plan could cause significant interference (i.e. 4 dB to 15 dB Io/No) into an AMT ground station at certain pointing angles – mostly above 30° elevation. However, given the fact that most telemetry stations operate at elevation angles below 20° the vast majority of the time and antenna sizes will typically be in the 2-3 meter range, FSS interference in these cases is less than –3 dB (Io/No).

5 925-6 700 MHz: AMT to FSS (uplink): The analyses show that the peak aggregate signal power from AMT transmitters increases the receiver noise power by no more than 0.1 dB (Ts/Ts = 2.7%) in FSS space stations and by no more than 0.2 dB (Ts/Ts = 4.9%) in more sensitive, hypothetical FSS space stations (assumed to have a relatively high uniform G/T of +7 dB/K over the satellite coverage area).

4 825-4 835 MHz AMT to RAS: Studies of AMT sharing with the radio astronomy service at 4 825-4 835 MHz show that, operation of AMT aircraft transmitters within 500 km of a radio astronomy observatory should be subject to careful frequency planning and may require mitigation techniques.

4 400-4 940 and 5 925-6 700 MHz AMT into FS/MS: The interfering signals will be below permissible, co-channel levels with lateral distance separation (measured orthogonal to the FS main-beam axis) of 12 km. A 450 km separation distance is needed in co-channel sharing situations involving worst-case antenna coupling (main beam to main beam), which can occur at certain combinations of aircraft altitude and separation distances. Frequency sharing could be facilitated by appropriately limiting the regions of AMT operations and by choosing operating frequencies that could avoid co-channel interference due to operations within each region.
4 400-4 940 and 5 925-6 700 MHz FS/MS into AMT: For the 4 400-4 940 MHz band, maximum separation distances are 150-425 km. These distances are needed in situations where the AMT ground station and FS transmitter antennas are oriented towards each other. However, typical separation distances (which occur when neither antenna is pointed at the other) are of the order of 10-20 km. Over a large range of azimuths, the separation is only 1-2 km. For the 5 925-6 700 MHz band, these results are lower in each category.
1/1.5/1.3.1
Spectrum required to support testing of aircraft 

Some studies in the ITU-R have determined the need for an additional 105 MHz of AMT spectrum whilst other studies in the ITU-R have determined this need to be at least 650 MHz. Telecommand functions, which require relatively little spectrum, do not require any additional allocations. Due to technical constraints, spectrum for AMT use must be below 7 GHz.

1/1.5/1.3.2
Spectrum required to support other wideband aeronautical mobile telemetry and associated telecommand

1/1.5/1.3.2.1
Short term aeronautical telemetry and associated telecommand spectrum requirements

The worldwide spectrum of 700 MHz will be necessary for the operations other than flight testing (e.g., UAVs payload) used for many kinds of civilian purposes in an international context.

Worldwide spectrum requirement is already available among some of the current mobile allocations between 3 and 16 GHz.

1/1.5/1.3.2.2
Medium and long terms aeronautical telemetry and associated telecommand spectrum requirements

The need for the mid and long terms is not yet defined.
1/1.5/2   Issue (B)
     resolves 2     that WRC-07 be invited
to review, with a view to upgrading to primary, secondary allocations to the mobile service in the frequency range 3-16 GHz for the implementation of wideband aeronautical telemetry and associated telecommand

Existing secondary mobile allocations between 3 and 16 GHz were considered but not found suitable for upgrading to primary status for use by aeronautical mobile telemetry.

1/1.5/3   Issue (C)
     resolves 3      that WRC-07 be invited
to consider possible additional allocations to the mobile service, including aeronautical mobile, on a primary basis in the frequency range 3-16 GHz for the implementation of wideband aeronautical telemetry and associated telecommand, taking into account considering d)

1/1.5/3.1
Background

Taking into account the spectrum requirements identified under issue A ITU-R investigated the possibilities for new allocations satisfying the needs for AMT. 
1/1.5/3.2
Summary of technical and operational studies and relevant ITU-R Recommendations

1/1.5/3.2.1
Additional allocations for aeronautical mobile telemetry for testing of aircraft between 3 and 16 GHz

Sharing studies have been undertaken in the band 5 030-5 250 MHz with the following current allocations ARNS (5 030-5 150 MHz), FSS (Earth to space feeder links) (5 091-5 250 MHz), MS except aeronautical (5 150-5 250 MHz). 

Studies with AMS(R)S (5 030-5 150 MHz), FSS (Space to Earth feeder links) (5 150-5 216 MHz), RDSS (Space to Earth feeder links) (5 150-5 216 MHz), ARNS (5 150-5 250 MHz), have not been undertaken within the ITU-R as no technical parameters of systems using the bands have been provided.

Studies have also been undertaken with the AM(R)S service limited to surface airport application which is proposed to be allocated in all or portions of the band 5 000-5 150 MHz at WRC-07 under agenda item 1.6. Allocation to AMS for security applications (AS) in the band 5 091‑5 150 MHz at WRC-07 is also considered under agenda item 1.6 however studies are not yet completed.

1/1.5/3.2.2
Additional allocations for use by other wideband aeronautical mobile telemetry and associated telecommand spectrum requirements between 3 and 16 GHz

As indicated in section 1/1.5/1.3.2 the current regulatory framework shows that this 700 MHz worldwide spectrum requirement may be satisfied within the current MOBILE allocations between 3 and 16 GHz.

1/1.5/3.3
Analysis of the results of studies

1/1.5/3.3.1
Additional allocations for aeronautical mobile telemetry for testing of aircraft between 3 and 16 GHz

Studies with ARNS indicate that there would be a requirement for large distance  separation between the AMT transmitters and the MLS ground station when co-frequency. However for adjacent MLS channels  frequency separation should reduce that distance. Therefore the possibility for AMT to share with ARNS is dependant on the population and distribution of ARNS ground stations. Further studies are on-going which need to be completed prior to WRC-07.

Studies with FSS and AMS for AMT concluded that 3% (T/T would be available for the aggregate interference caused by AMS in the band 5 091‑5 150 MHz. In the band 5 091‑5 150 MHz it was shown that for an operational scenario with 21 co-frequency aircraft operating simultaneously in a single FSS receiver ground footprint the interference from AMT into the FSS receiver is below a (T/T of 1%.
Studies with FSS and AMS for AMT concluded that (3-x)% (T/T would be available for the aggregate interference caused by AMS in the band 5 150-5 250 MHz, where x is the percentage (if any) contributed by applications in the ARNS plus any applications other than MS(WAS) and the proposed AMT application. This portion of the interference excludes that due to MS (WAS) which are allowed 3%. In the band 5 150-5 250 MHz it was shown that for one operational scenario with 21 co-frequency aircraft operating simultaneously in a single FSS receiver ground footprint, the interference from AMT into the FSS receiver is below a (T/T of 1%. The difference in the interference environment, i.e., MS (WAS), in the 5 150-5 250 MHz band compared to the 5 091-5 150 MHz band, must be recognized in the apportionment of interference among the potential services sharing with the FSS.  

Studies with MS (WAS) and AMT in the frequency band 5 150-5 250 MHz have confirmed the need for an I/N value of –6 dB for the protection of MS (WAS). The MS (WAS) characteristics that need to be taken into account and hence the maximum pfd limit of an AMT transmitter has yet to be agreed.
Studies with AM(R)S and AMT in the frequency band 5 030-5 150 MHz have confirmed the need for an I/N value of –6 dB for the protection of a new airport surface radio local area network (RLAN), based on the IEEE 802.16e networking standard. The AM(R)S characteristics that need to be taken into account in these studies and hence the maximum pfd limit of an AMT transmitter in the view of an airport surface radio local area network has yet to be agreed.

1/1.5/3.3.2
Additional allocations for other wideband aeronautical mobile telemetry and associated telecommand spectrum requirements between 3 and 16 GHz

There is no need for additional allocations to the mobile service, including aeronautical mobile, on a primary basis in the frequency range 3-16 GHz to support other wideband aeronautical mobile telemetry and associated telecommand short term spectrum requirements than those for flight testing.

1/1.5/4
   Issue (D)
      resolves 4      that WRC-07 be invited
to designate existing mobile allocations between 16 and 30 GHz for wideband aeronautical telemetry and associated telecommand

It was decided not to proceed with such studies during this study cycle due to the fact that AMT technologies do not yet enable practical use of these bands. These bands could be considered in the future provided that technology becomes available.

1/1.5/5

Methods to satisfy the agenda item

Satisfaction of this Agenda Item will likely require several Methods as each deals with a different frequency band, a different regulatory approach and/or a different service. Each Method described below is independent from, and could be complementary to, each other. Therefore selection of any Method should not be taken to imply other Methods should not be selected. All Methods address additions in Article 5 of the Radio Regulations of new AMS allocations in the Table of Frequency Allocations and additions or modifications of footnotes and Resolution(s) to support:

1/1.5/5.1
Issue A

1/1.5/5.1.1
Method A

Add a footnote(s) to Article 5 indicating that existing MS allocations at 4 400-4 940 MHz and 5 925-6 700 MHz can be used for AMT for flight testing if implemented in accordance with regulatory provisions that could be incorporated in a new resolution containing relevant conditions, such as maximum e.i.r.p. restrictions, coordination requirements, and separation distances. The footnote would establish that the aeronautical telemetry applications would not constrain or establish priority vis-à-vis other services in the band. The Resolution would specify the necessary sharing constraints and other provisions for AMT access to the subject frequency bands based on the AMT constraints that were identified in the frequency sharing studies. 
Advantages:

•
That provisions in RR Article 5 that recognize certain frequency bands as suitable for AMT are more likely to facilitate a worldwide harmonized approach for Administrations choosing to implement aeronautical telemetry for flight testing in these bands.

•
Administrations will have the assurance that ITU-R studies have demonstrated that telemetry systems can be implemented compatibly with other services allocated in these bands, provided that the appropriate sharing conditions specified in the Resolutions are maintained.

•
This WRC-07 recognition will give manufacturers and test range operators a measure of certainty for the substantial investment in range infrastructure that will be incurred and is consistent with long-standing ITU-R practice.

Disadvantages:

•
This method is by some administrations considered to be outside the scope of the agenda item because it does not require to designate existing mobile allocations below but only above 16 GHz for wideband aeronautical telemetry and associated telecommand. Some administrations are of the view that issue A deals only with the quantity of the spectrum required. 

•
This method creates constraints on an existing unconstraint primary allocation for the possible use of AMT. 

•
These bands are heavily used by other services (FSS, FS,...) and such a designation could lead to a misunderstanding of the manufacturers and operators for their future investments due to a potential limited deployment in these bands.
•
The deployment of FSS in the band 4 500-4 800 MHz including Appendix 30B allotment Plan will likely be constrained. 

1/1.5/5.2
Issue B

It was concluded that no change is required.
1/1.5/5.3
Issue C

1/1.5/5.3.1
Method C1 (5 030-5 091 MHz)

The addition in article 5 of the Radio Regulation new AMS allocations limited to telemetry to support testing of aircraft in the band 5 030- 5 091 MHz in the table of Frequency Allocations and additions or modifications of associated footnotes. A specific footnote will incorporate by reference the PDNR ITU-R M .[AMT 5 030-5 250 MHz] which details the constraints on AMT to protect other services. 

Advantages:

•
New table of frequency allocations and new or modified footnotes in RR Article 5 that identify frequency bands for the AMS will facilitate worldwide harmonized approach to implementation of new aeronautical telemetry systems in the identified bands to support testing of aircraft.

•
By incorporating by reference recommendation ITU-R M. [AMT 5 030-5 250 MHz], this will ensure the appropriate protection of the Aeronautical Radionavigation and Aeronautical Mobile (R)  services. 

•
Including limits in the RR identifies to AMT operators clear operating guidelines relative to other services.

Disadvantages:
•
In order to protect airborne MLS receivers from harmful interference generated by stations using co –frequency airborne transmissions, large geographical separation distances of several hundred kilometres are required making sharing of the band with AMT difficult due to the expected density of MLS systems.

•
Recently, ICAO SARPs for MLS were amended, including the need for larger separation distances between MLS facilities than originally assumed. Therefore, the whole of the band 5 030-5 091 MHz is required to satisfy requirements for MLS. Aircraft and airport installations of MLS are in progress;

•
Appropriate geographical separation distances to protect the MLS are still under study within ITU-R 

•
In order to protect AM(R)S receivers (if allocated by WRC-07 in this band under AI 1.6) from harmful interference generated by stations using airborne transmissions, significant geographical separation distances are required making sharing of the band with AMT difficult under co-frequency conditions
1/1.5/5.3.2
Method C2 (5 091-5 150 MHz)

To allocate the frequency band 5 091-5 150 MHz to aeronautical mobile service for use by aeronautical mobile telemetry for flight testing.

1/1.5/5.3.2.1
Method C2a

An Article 5 footnote and new Resolution would establish the conditions governing how any new allocation under which AMT could be implemented in the 5 091-5 150 MHz band. The footnote would establish that the aeronautical telemetry applications for flight test would not constrain or establish priority vis-à-vis other services in the band. The Resolution would specify the necessary sharing constraints and other provisions for AMT access to the subject frequency bands based on the AMT constraints that were identified in the frequency sharing studies. 

Advantages:

•
That provisions in RR Article 5 that recognize certain frequency bands as suitable for AMT are more likely to facilitate a worldwide harmonized approach for Administrations electing to implement aeronautical telemetry for flight test in these bands.

•
Administrations will have the assurance that ITU-R studies have demonstrated that telemetry systems can be implemented compatibly with other services allocated in these bands, provided that the appropriate sharing conditions specified in the Resolutions are maintained.

•
This WRC-07 recognition will give manufacturers and test range operators a measure of certainty for the substantial investment in range infrastructure that will be incurred and is consistent with long-standing ITU-R practice. 

•
ITU-R studies show that planned AMT can be precluded from interfering with MLS through the use of adequate frequency separation. Due to the expected lower density use of this band for MLS, provision of that frequency separation should be simpler.

Disadvantages:

•
In order to protect AM(R)S receivers (if allocated by WRC-07 in this band under AI 1.6) from harmful interference generated by stations using airborne transmissions, significant geographical separation distances are required making sharing of the band with AMT difficult under co-frequency conditions.

•
Protection limits for the AM(R)S are still under study within ITU-R and as such will have an impact on the required geographical and/or frequency separation required;

1/1.5/5.3.2.2
Method C2b
The addition in Article 5 of the Radio Regulations new MS, including AMS allocation in the band 5 091‑5 150 MHz limited to aeronautical mobile telemetry for flight testing under the condition that if an allocation to AM(R)S is made under agenda item 1.6 in the same band that the AM(R)S allocation shall take precedence over the use of the band by aeronautical mobile telemetry.

Advantages:

•
ITU-R studies show that planned AMT can be precluded from interfering with MLS through the use of adequate frequency separation. Due to the expected lower density use of this band for MLS, provision of that frequency separation should be simpler.

•
That provisions in RR Article 5 that recognize certain frequency bands as suitable for AMT are more likely to facilitate a worldwide harmonized approach for Administrations electing to implement aeronautical telemetry for flight test in these bands.

•
Administrations will have the assurance that ITU-R studies have demonstrated that telemetry systems can be implemented compatibly with other services allocated in these bands, provided that the appropriate sharing conditions specified in the Resolutions are maintained.

•
This WRC-07 recognition will give manufacturers and test range operators a measure of certainty for the substantial investment in range infrastructure that will be incurred and is consistent with long-standing ITU-R practice.

Disadvantages:

No disadvantages were identified

1/1.5/5.3.2.3
Method C2c

The addition in article 5 of the Radio Regulation new AMS allocations limited to telemetry to support testing of aircraft in the band 5 091- 5 150 MHz in the table of Frequency Allocations and additions or modifications of associated footnotes. A specific footnote will incorporate by reference the recommendation ITU-R M .[AMT 5 030-5 250 MHz] which details the constraints on AMT to protect other services. 

Advantages:

•
New table of frequency allocations and new or modified footnotes in RR Article 5 that identify frequency bands for the AMS will facilitate worldwide harmonized approach to implementation of new aeronautical telemetry systems in the identified bands to support testing of aircraft.

•
By incorporating by reference recommendation ITU-R M. [AMT 5 030-5 250 MHz], this will ensure the appropriate protection of the Aeronautical Radionavigation, Fixed Satellite and Aeronautical Mobile (R) services. 

•
Including limits in the RR identifies to AMT operators clear operating guidelines relative to other services. ITU-R studies show that planned AMT can be precluded from interfering with MLS through the use of adequate frequency separation. Due to the expected lower density use of this band for MLS, provision of that frequency separation should be simpler

Disadvantages:

•
In order to protect AM(R)S receivers (if allocated by WRC-07 in the band 5 091-5 150 MHz) from harmful interference generated by stations using airborne transmissions, significant geographical separation distances are required making sharing of the band with AMT difficult.

•
Protection limits for the AM(R)S are still under study within ITU-R and as such will have an impact on the required geographical and/or frequency separation required;

1/1.5/5.3.3
Method C3 (5 150-5 250 MHz)

The addition in article 5 of the Radio Regulation new AMS allocations limited to telemetry to support testing of aircraft in the band 5 150- 5 250 MHz in the table of Frequency Allocations 

1/1.5/5.3.3.1
Method C3a

Additions or modifications of associated footnotes. A specific footnote will incorporate by reference the recommendation ITU-R M .[AMT 5 030-5 250 MHz] which details the constraints on AMT to protect other services. 

Advantages:

•
New table of frequency allocations and new or modified footnotes in RR Article 5 that identify frequency bands for the AMS will facilitate worldwide harmonized approach to implementation of new aeronautical telemetry systems in the identified bands to support testing of aircraft.

•
By incorporating by reference recommendation ITU-R M. [AMT 5 030-5 250 MHz], this will ensure the appropriate protection of the Aeronautical Radionavigation, Fixed Satellite, Aeronautical Mobile (R) and Mobile services. 

•
Including limits in the RR identifies to AMT operators clear operating guidelines relative to other services.

•
Some administration believe that ITU-R studies have shown compatibility with existing services (FSS, ARNS, RDSS and MS).

Disadvantages:

•
Some administrations believe that the bands that include existing Primary Mobile Service except aeronautical mobile allocations, such as the 5 150-5 250 MHz band, are more appropriately addressed under Issue A (Resolves 1 of Resolution 230) and not within the scope of resolves 3. 

•
Some administrations do not agree that studies have adequately demonstrated that Aeronautical Mobile Telemetry in 5 150-5 250 MHz band are compatible with existing services. The 5 150-5 250 MHz band is already encumbered by existing allocations and the addition of AMT will result in excessive interference and constraints to the MSS feeder links, RDSS feeder links and MS (WAS).

•
There is currently no methodology developed for 5 150-5 250 MHz to guarantee a limit to the number of AMS stations operating simultaneously on the same frequency within the MSS feeder link satellite receive beam and hence the aggregate interference from AMS, which is especially crucial for this band which is also shared with MS (WAS), unlike the situation below 5 150 MHz. 

•
AMS could constrain the deployment of MS (WAS) stations, which are generally intended to be deployed ubiquitously in 5 150-5 250 MHz (see, e.g., notings a and b from Rec. M.1652), if not appropriately adverse in regulatory provision.
1/1.5/5.3.3.2
Method C3b

Allocate the frequency band 5 150-5 250 MHz to aeronautical mobile service subject to obtaining agreement from other administrations. 

Advantages:

•
New frequency allocations and new or modified footnotes in RR Article 5 that identify frequency bands for the AMS will facilitate worldwide harmonized approach to implementation of new aeronautical telemetry and associated telecommand systems in the identified bands.

•
The allocation satisfies a limited interest in AMT systems in the 5 150-5 250 MHz band.

•
Preserve the rights of administrations to protect their radiocommunication services operating in accordance with Table of frequency allocation.

•
Gives administrations planning to use AMT flexibility in establishing operational requirements for AMT in this frequency band.

Disadvantage:

•
Some administrations believe that the bands that include existing Primary Mobile Service except aeronautical mobile allocations, such as the 5 150-5 250 MHz band, are more appropriately addressed under Issue A (Resolves 1 of Resolution 230) and not within the scope of resolves 3. 

•
Some administrations do not agree that studies have adequately demonstrated that Aeronautical Mobile Telemetry  in 5 150-5 250 MHz band are compatible with existing services. The 5 150-5 250 MHz band is already encumbered by existing allocations and the addition of AMT will result in excessive interference and constraints to the MSS feeder links, RDSS feeder links and MS (WAS).

•
There is currently no methodology developed for 5 150-5 250 MHz to guarantee a limit to the number of AMS stations operating simultaneously on the same frequency within the MSS feeder link satellite receive beam and hence the aggregate interference from AMS, which is especially crucial for this band which is also shared with MS (WAS), unlike the situation below 5 150 MHz. 

•
AMS could constrain the deployment of MS (WAS) stations, which are generally intended to be deployed ubiquitously in 5 150-5 250 MHz (see, e.g., notings a and b from Rec. M.1652), if not appropriately addressed in regulatory provisions. 
1/1.5/5.4
Issue D

 It was concluded that no change is required.
1/1.5/6
Regulatory and procedural considerations

For all methods in section 1/1.5/5 the relevant portions of the Table of Frequency Allocations would require to be modified in accordance with each method. In addition the following footnotes and associated provisions that could be incorporated in resolutions would also be required appropriate to each method

1/1.5/6.1 Method A

In the Bands 4 400-4 500, 4 500-4 800, 4 800-4 990 and 5 925-6 700 MHz

ADD 


5.XXX
The bands 4 400-4 940 MHz and 5 925-6 700 MHz are suitable for the implementation of aeronautical mobile telemetry applications for flight testing by aircraft stations. The provisions of No. 1.83 apply. Any such use does not preclude the use of these bands by other mobile service applications or by other services to which these bands are allocated on a co-primary basis and does not establish priority in the Radio Regulations. Resolution [AMT4-6GHz] shall apply.

In the Band 4 800-4 990 MHz

MOD

5.442
In the bands 4 825-4 835 MHz and 4 950-4 990 MHz, the allocation to the mobile service is restricted to the mobile, except aeronautical mobile, service. In the band 4 825-4 835 MHz, applications in the aeronautical mobile service are limited to aeronautical mobile telemetry for flight testing in the air-to-ground direction. Resolution [AMT4-6GHz] shall apply.
Example of regulatory provisions that would need to be included in an appropriate resolution

resolves

1
that administrations take into account that the bands 4 400-4 940 MHz and 5 925-6 700 MHz are suitable for the implementation of aeronautical mobile telemetry applications for flight testing;

2
that administrations implementing aeronautical mobile telemetry for flight test purposes, shall utilize the criteria set forth below: 

–
transmissions limited to aircraft stations only, see No. 1.83 ;

–
the peak e.i.r.p. shall not exceed –2.2 dBW/MHz;

–
limit transmissions to designated flight test areas, where flight test areas are airspace designated by Administrations for flight testing within their territories;

–
if operation of AMT aircraft stations are planned within 500 km of the territory of an administration in which the band 4 825-4 835 MHz is allocated to Radio Astronomy on a primary basis (see No. 5.443), consult with that administration to determine whether any special measures are needed to prevent interference to their Radio Astronomy observations;

–
in the bands 4 400-4 940 MHz and 5 925-6 700 MHz, bilateral coordination for transmitting AMT aircraft station with respect to receiving fixed or mobile stations must be effected if the AMT aircraft station will operate within 450 km of the receiving fixed or mobile stations of another administration. The following procedure should be used to establish whether fixed or mobile service receiver within 450 km of the flight test area will receive an acceptable level of interference:

(
determine if the receiving fixed or mobile station’s antenna main beam axis, out to a distance of 450 km from the fixed service receiver, passes within 12 km of the designated area used by transmitting AMT aircraft stations, where this distance is measured orthogonally from the main beam axis projection on the earth’s surface to the nearest boundary of the projection of the flight test area on the earth’s surface; 

(
if the main beam axis does not intersect the flight test area or any point within the 
12 km offset, the interference could be accepted. Otherwise further bi-lateral coordination discussions would be needed. 

1/1.5/6.2
Method C1

In the band 5 030-5 091 MHz

ADD

5.ZZZ
The use of the band 5 030-5 150 MHz by aeronautical mobile service is limited to:

•
systems operating under aeronautical mobile (R) service and in accordance with international aeronautical standards limited to surface applications at airports; 
•
transmissions of telemetry limited to flight testing and compliant to resolution ITU-R [AMT 5 GHz];

•
aeronautical security transmissions in the band 5 091-5 150 MHz. 

These applications shall take into account the operations and deployments of the microwave landing system in the aeronautical radionavigation service. (WRC-07)
ADD 

5.WWW
In the band 5 030-5 250 MHz, aircraft stations operating in the aeronautical mobile service limited to telemetry for flight testing shall operate in accordance with annex 1 of PDNR ITU-R M.[AMT 5 030-5 250 MHz]. The pfd limits in annex 1 which protect terrestrial services may be exceeded on the territory of any country whose administration has so agreed.  

Example of regulatory provisions that would need to be included in an appropriate resolution

resolves

1
that administrations choosing to implement aeronautical mobile telemetry for flight test purposes in the band 5 030-5 150 MHz shall utilize the criteria set forth below: 

–
limit transmissions to aircraft stations only, see No. 1.83;

–
bi-laterally coordinate with administrations operating Microwave Landing Systems and whose territory is located with the distance "D" of the AMT flight area, where "D" is determined by the following equation:

D = 10[127.55 - 20 log(f) + E]/20 + 43
where:



D is the distance separation (km) triggering the coordination; 



f is the minimum frequency (MHz) used by the AMT system; and



E is the peak equivalent isotropically radiated power density (dBW in 150 kHz) of the aircraft transmitter.

1/1.5/6.3
Method C2 (5 091-5 150 MHz)

1/1.5/6.3.1
Method C2a

ADD


5.AAA
The band 5 091-5 150 MHz is also allocated to the aeronautical mobile service limited to flight test telemetry transmissions by aircraft stations. Any such use does not preclude the use of this band by other services to which this band is allocated to on a co-primary basis and does not establish priority in the Radio Regulations. Resolution [AMT5GHz] shall apply. 
Example of regulatory provisions that would need to be included in an appropriate resolution

resolves

1
that administrations take account that the band 5 091-5 150 MHz has been allocated to AMS, limited to implementation of aeronautical mobile telemetry applications for flight test purposes, based on the ITU studies referred to in notings a) and b) above;

2
that administrations choosing to implement aeronautical mobile telemetry for flight test purposes in the band 5 091-5 150 MHz shall utilize the criteria set forth below: 

–
limit transmissions to aircraft stations only, see No. 1.83;

–
transmissions limited to designated flight test areas, where flight test areas are airspace designated by Administrations for flight test within their territories;

–
limit the aggregate of any interference from all AMS including AMT aircraft stations transmissions to the fixed-satellite service spacecraft receivers to no more than 3% delta Tsatellite/Tsatellite;

–
bi-laterally coordinate with administrations operating Microwave Landing Systems and whose territory is located with the distance "D" of the AMT flight area, where "D" is determined by the following equation:

D = 43 + 10[127.55 - 20 log(f) + E]/20

where:



D is the distance separation (km) triggering the coordination; 


f is the minimum frequency (MHz) used by the AMT system; and


E is the peak equivalent isotropically radiated power density (dBW in 150 kHz) of the aircraft transmitter.
1/1.5/6.3.2
Method C2b

ADD 

5.BBB
The use of the band 5 091-5 150 MHz by the mobile, including aeronautical mobile, service is limited to aeronautical telemetry and shall not cause harmful interference nor claim protection from the aeronautical mobile (R) service. The requirements of the aeronautical mobile (R) service shall take precedence over the use of this band by the mobile, including aeronautical mobile, service.

1/1.5/6.3.4
Method C2c

In the band 5 091-5 150 MHz

Add footnotes 5.ZZZ & 5.WWW as detailed in Method C1

Example regulatory provisions as per method C1

1/1.5/6.4.1
Method C3a

Add footnote 5.WWW as detailed in method C1 

ADD

5.YYY
The use of the band 5 150-5 250 MHz by aeronautical mobile service is limited to transmissions of telemetry limited to flight testing and shall be subject to the condition that no protection is claimed from the fixed satellite service and other mobile services. No. 5.43A does not apply. (WRC-07)

1/1.5/6.4.2
Method C3b

ADD

5.YYY

The band 5 150-5 250 MHz can also be used for aeronautical mobile service subject to agreement obtained in accordance with No. 9.21.

______________







Attention: The information contained in this document is temporary in nature and does not necessarily represent material that has been agreed by the group concerned. Since the material may be subject to revision during the meeting, caution should be exercised in using the document for the development of any further contribution on the subject.
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