Aeronautical Spectrum and
Freqguency Management in
Europe

Torsten Jacob
German Air Navigation Services
Spectrum and Frequency Management Office

AMCP WG/F, Lima, Peru, March 2001
(s



Overview

Introduction

Spectrum Management Activities

— Aeronautical Spectrum Management
* Main Activities
» High level objectives for WRC preparation
* Working Structure

— European Preparation for ITU WRC’s within CEPT

Frequency Management Activities

— Aeronautical Frequency Management
* Main Activities
* Today’s situation
— Frequency Assignment Planning
» Frequency Co-ordination Process
* Frequency Planning Criteria
» Software Tools



Aeronautical Spectrum
M anagement

Introduction:

Aircraft operation would neither be safe nor be capable of meeting the
global demand for rapid and cost-effective transport without
aeronautical radio services.

Radio spectrum is a scare natural resource with finite capacity limits
and constantly increasing demands.

Radio frequency spectrum congestion imposes the need for an efficient
and effective spectrum and frequency management system.

Spectrum management is the combination of administrative and
technical procedures necessary to ensure the interference-free and
efficient operation of radio services (e.g. Radionavigation).

Frequency management deals with the assignment of frequencies to
transmitting and/or receiving stations (e.g. airborne radio station).
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Aeronautical Spectrum
M anagement

Main activities:

« Development of aviation position for ITU WRC's

* Preparation and participation at different ITU and CEPT meetings

* General electromagnetic compatibility analysis between aeronautical
and non-aeronautical radio services for identification of sharing
possibilities (e.g. Radar vs IMT/2000 - UMTS)

« Development of frequency planning criteria between aeronautical and
non-aeronautical radio services (e.g. FM broadcast vs. GBAS)
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Aeronautical Spectrum
M anagement

NOTE:

The aeronautical spectrum management activities recognises fully the fact
that only National administrations can make proposals to, and vote in,
ITU Conferences. International co-ordination actions are supplementary

and supportive to these National processes.



Aeronautical Spectrum
M anagement

High level objectives for the development of aviation
position for ITU WRC's:

« harmonisation of the European aviation position and a close liaison with
ICAO

e continual and effective monitoring of European proposals for meetings
of ITU, CEPT and ETSI with co-ordination on agreed positions and
attendance

« rapid circulation of all relevant material

* regular meetings of a specialised group to track events, discuss and
agree joint policies and tactics and to organise attendance’s and
presentations
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Aeronautical Spectrum
M anagement

Relevant Aeronautical Working Groups:
« |CAO AMCP Working Group F

 ICAQO Frequency Management Group FMG

Eurocontrol Spectrum Protection Group



Aeronautical Spectrum
M anagement

More information can be found:

« |CAO AMCP WG/F - www.icao.int/anb/panels/amcp/

Eurocontrol Spectrum Protection Group -
www.eurocontrol.be/projects/spg



Aeronautical Spectrum
M anagement

Outlook:

« ECAC Ministers of Transport recognised that radio frequency spectrum
IS a scare natural resource with finite capacity .

 Radio spectrum should not become a limiting factor for the future
growth of air transport.

 An ad hoc Working Group with participants from States, ICAO,
Eurocontrol, IATA and European Commission is developing proposals
for a more efficient and effective aeronautical spectrum and frequency
management process.

 The introduction of the revised process should start by end of 2001.
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European preparation for ITU
WRC's

European Conference of Postal and Telecommunications Administrations - CEPT
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ETO ERO

EPT deals exclusively with sovereign/regulatory matters and has established
1e committee on postal matters and two committees on telecommunications iSsue:

CERP (Comité européen des régulateurs postaux)
—RC (European Radiocommuication Committee) and
—CTRA (European Committee for Regulatory Telecommunications Affairs)



European preparation for ITU

WRC's

European Radiocommunications

Chairman: P. Carey (IRL)
Vice Chairmen: W. Moron (PL)
C. van Diepenbeek (NL)

Committee —>

European Radiocommunications Office

Head:T. Bge (N)
Deputy Head:L. Jeanty (NL)
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FM
Frequency Management

Chairman: R. Liebler (D)
Vice Ch: A. Medeisis (LTU)
Olivier Marzouk (F)

RR SE
Radio Regulatory Spectrum Engineering
Chairman: W. Schwertmann (NL) Chairman: E. Fournier (F)
Vice Ch: J. Madigan (UK) Vice Ch: G. Mocerino (I)
K. Krassowski (PL)

CPG
Conference Preparatory Group

Chairman: F. Rancy (F)
Vice Ch:
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European preparation for ITU
WRC's

CPG established four Project Teams for preparation of
WRC-2003:

e CPG/PT1 - regulatory/procedural issues —
Anders Frederich, S

« CPG/PT2 - radionavigation, radionavigation-satellite,
radiolocation, mobile, mobile-satellite and space science
services — Vincent Meens, F

« CPG/PTS3 - fixed, fixed-satellite and broadcasting-satellite
services — Terry Jeacock, UK

e CPG/PT4 - HF and MF bands Pekka Lansman, FIN



European preparation for ITU
WRC's

More information can be found:

e CEPT - www.cept.org

+ ERO (CPG, WGFM, WGSE, WGRR) - www.ero.dk

e |TU - www.Itu.Int



Frequency M anagement

Main activities:

« Assignment of frequencies/channels for aeronautical communication
and navigation facilities:

— Day-to-day co-ordination
— Frequency Planning Meetings

« Development of frequency co-ordination criteria for new aeronautical
radio services (e.g. 8.33 kHz, VDL, GBAS)

« Development of software tools for frequency assignment planning and
international co-ordination
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Frequency M anagement

Today's situation in Europe:




Frequency M anagement

Today's situation in Europe:




Frequency M anagement

COORDINATION/REGISTRATION PROCEDURES

Requirement of
Requesting State for an
addition/modification
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shift(s) are necessary
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Supporting function
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Frequency Assignment
Planning

General principles for VHF voice communication:

1. To protect a service with a circular operational coverage (circular service), the
distances from the edge of the service to another airborne or ground transmitter must be 5
times the range of that circular service; if the other transmitter is below the radio horizon from
that service edge and the radio horizon distance is also less than 5 times circular service
range then radio horizon distance is to be used,;

2. To protect a service with a non-circular operational coverage area the ground or
airborne transmitter of the other service must be below the radio horizon;

3. the protection criteria for both the requested service and the existing assignment
must be met for a valid assignment.



Frequency Assignment
Planning

Co-channel protection requirement for VHF voice communication:

» minimum desired/undesired signal strength ratio of 14 dB (5 : 1 ratio) between circular services

* minimum desired/undesired signal strength ratio of 20 dB between area services
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Frequency Assignment

Planning

AFIS
TWR TWR APP APP ATIS APP VOLMET ACC ACC ACC ACC
16/FL30 | 25/FL40 [ 25/FL100 | 40/FL150 | 60/FL200 | 50/FL250 | 261/FL450 | FL150 FL245 FL350 FL450
AFISTWR
(16/FL30) 80 125 125 200 241* 250 328* 218* 260* 298* 328*
TWR
25/FL40 125 125 125 200 252* 250 339* 228* 270* 308* 339*
APP
25/FL 100 125 125 125 200 297* 250 384* 274* 316* 353* 384*
APP
40/FL150 200 200 200 200 300 250 412* 301* 343* 381* 412*
ATIS
60/FL 200 241* 252* 297* 300 114* 300 201* 300 300 300 300
APP
50/FL 250 250 250 250 250 300 250 455* 345* 387* 425* 455*
VOLMET
261/450 328* 339 384* 412* 201* 455* o* 412* 454* 491* 522*
ACC
FL150 218* 228* 274* 301* 300 345* 412* 301* 343* 381* 412*
ACC
FL245 260* 270* 316* 343* 300 387* 454* 343* 385* 423* 454*
ACC
FL350 298* 308* 353* 381* 300 425* 491* 381* 423* 460* 491*
ACC
FL450 328* 339* 384* 412* 300 455* 522* 412* 454* 491* 522*
(a5




Frequency Assignment
Planning

Co-channel protection requirement for ILS:

* Minimum separation between second facility and the Protection Point of the first facility of 80 NM

ILS localizer protection point at 25 NM distance an
6250 ft height

Minimum separation between second facility
and the protection point of the first facility
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Frequency Assignment
Planning

Co-channel protection requirement for VOR:

» Minimum desired/undesired signal strength ratio of 20 dB within the protected coverage of VOR facilities
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Frequency Assignment
Planning

Co-channel protection requirement for DME:

» Minimum desired/undesired signal strength ratio of 8 dB for same frequency, same pulse code

» Minimum desired/undesired signal strength ratio of O dB for same frequency, different pulse code
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Frequency Planning T ool
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Frequency Assignment
Planning

Outlook:

Introduction of advanced frequency assignment planning tools for new
aeronautical radio services (VDL, GBAS etc.)

« Electronic co-ordination and data exchange tools
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