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e

U International concept of Interference

e 1.167 Permissible interference:

»  Observed or predicted interference which complies with quantitative interference and sharing criteria
contained in these Regulations or in ITU-R Recommendations or in special agreements as provided for in
these Regulations.

* 1.168 Accepted interference:

» Interference at a higher level than that defined as permissible interference and which has been agreed
upon between two or more administrations without prejudice to other administrations.

e 1.169 Harmful interference:

» Interference which endangers the functioning of a radionavigation service or of other safety services or
seriously degrades, obstructs, or repeatedly interrupts a radiocommunication service operating in
accordance with Radio Regulations (CS).
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International roles of SM

» Supporting harmonized global frequency allocations,

» Providing and supporting common standards to achieve the highest level of interoperability and to enable
successful interconnection between various systems,

» Contribution and supporting regional agreements on utilization of specific frequency bands,

» Protection of governed national frequency assighments while recognizing frequency assignments of other
governments,

» Protection of internationally assigned frequency from harmful interference,

» Encouraging new technologies to move toward industrial methods utilizing radio frequency spectrum and orbital
positions more efficiently,

» Exchanging gained experience and profession to promote spectrum management activity of concerned
administrations,

» To cooperate with international treaties with the aim of promotion of availability and reliability of

radiocommunication anywhere anytime .0 0. CELEBRATING
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Approaches to address cross border RF
interference issues




Managing cross Border Interferences

o GlObal Frameworks

e International Organizations

s Regional Frameworks

e Regional Organizations

Bilateral/MultiLateral/subregional Frameworks

e Agreements between countries
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Frequency Coordination at Global Level
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N ““““ " = Article 5 Allocation Table
= Annexures for plans

_ »Pros:

» Easier to implement with global
backing of Admins

i » More acceptance once agreed
" > Economies of scale

= »Cons
ﬂ » Difficult to agree to a global

solution
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» Flexible and not tailor made for

The shaded part represents the Tropical Zones as defined in Nos. 5.16 to 5.20 and 5.21 any regio n/cou




Frequency Coordination at Regional Level

»Example
Regional co-ordination on spectrum > APT Plans
Management > Pros:
Exchange information and experiences to foster the » Relatively easier to implement
harmonization of spectrum management rules due to acceptance of regional
Admins
Facilitating efficient and flexible use of the spectrum »Economies of scale
»Cons

Coordinating the Use of Technical Standards across Regions

Prepare common positions to be presented to regional,

» Less difficult to agree than a
global solution

» Challenge to agree if region is
diverse

> Still Flexible and not tailor made

then global instances
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Regional Organizations

Name Official website
APT - Télécommunauté Asie-Pacifique - Asia-Pacific Telecommunity - Telecomunidad Asia-Pacifico, BANGKOK, Thailand www.apt.int
ASMG- Arab Spectrum Management Group http://asmg.ae
ATU - Union africaine des télécommunications - African Telecommunications Union - Unién Africana de Telecomunicaciones, NAIROBI, Kenya www.atu-uat.org

CANTO - Association des entreprises nationales de télécommunications des Caraibes - Caribbean Association of National Telecommunication Organizations - WWW.Canto.or
Asociacidn de Organizaciones Nacionales de Telecomunicaciones del Caribe, PORT OF SPAIN, Trinidad and Tobago
CEPT - Conférence européenne des Administrations des postes et des télécommunications - European Conference of Postal and Telecommunications

L . . L . . . www.cept.org
Administrations - Conferencia Europea de Administraciones de Correos y Telecomunicaciones, VALLETTA, Malta

CITEL - Commission interaméricaine de télécommunications - Inter-American Telecommunication Commission - Comision Interamericana de

.Citel.oas.
Telecomunicaciones, WASHINGTON, D.C., United States www.cite].0as. org

COMTELCA - Commission technique régionale des télécommunications - Telecommunications Regional Technical Commission - Comisidn Técnica Regional de

comtelca,
Telecomunicaciones, TEGUCIGALPA, M.D.C., Honduras WWW.com=elca.ors

COPTAC - Conférence des Postes et Télécommunications de I'Afrique centrale - Conference of Posts and Telecommunications of Central Africa - Conferencia de

Correos y Telecomunicaciones de Africa Central, YAOUNDE, Cameroon n/a

CTU - Union des télécommunications des Caraibes - Caribbean Telecommunications Union - Union de Telecomunicaciones del Caribe, PORT-OF-SPAIN, Trinidad

http: .ctu.int
and Tobago p://www.ctu.int/

ETSI - Institut européen des normes de télécommunication - European Telecommunications Standards Institute - Instituto Europeo de Normas de Www.etsi.or
Telecomunicaciones, SOPHIA ANTIPOLIS CEDEX, France

_www.arableagueonline.

LAS - Ligue des Etats Arabes - League of Arab States - Liga de los Estados Arabes, CAIRO, Egypt

RCC - Communauté régionale des communications - Regional Commonwealth in the Field of Communications - Comunidad Regional de Comunicaciones,
MOSCOW, Russian Federation


http://www.apt.int/
http://asmg.ae/
http://www.atu-uat.org/
http://www.canto.org/
http://www.cept.org/
http://www.citel.oas.org/
http://www.comtelca.org/
http://www.ctu.int/
http://www.etsi.org/
http://www.arableagueonline.org/
http://www.rcc.org.ru/

@ Bilateral

Bilateral /Multi-

Late

ral / sub-regional
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Cross-borderco-ordinationbyharmonizingthe

use offrequency spectrum.

\

develop meansofresolvinginstances of

unexpected harmfulinterference

»Example

» Trilateral meeting between IND-
MLA-SNG

» Agreements of Thailand with
Neighbors

> Pros:

» Relatively easier to agree

» Very specific solution to a
particular problem

> Cons

» Difficult to implement

» To common from neutral
administrations to implement
» Difficult to plan nationally with
multiple arrangements with
several neighbors
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Advantages and Dis-Advantages of
Coordination




@ Advantages of Coordination

X

AlM: Optimise spectrum usage
Administrations obliged to co-ordinate frequencies before assigning them

Administrations obliged to ensure harmonised application of technical
provisions

Quick assignment of preferential frequencies

Transparent decisions through agreed assessment procedures

Quick assessment of interference through data exchange
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Advantages of Coordination

x The agreement may also cover issues related to coordinated use
of Infrastructure belonging to different Admins for RF monitoring

Neighboring countries are increasingly endeavoring to provide harmonized radio communications to
facilitate cross-frontier operations by adopting common specifications. This phenomenon is a very
marked one encourages the countries concerned to set up harmonized or even integrated monitoring
facilities by using identical procedures and, under certain circumstances, a common infrastructure.

This would make monitoring services more efficient and also lead to lower and, therefore, more readily
acceptable financial investments for monitoring infrastructure.

x Resolution ITU-R 23 refers to the need of

Cooperation between monitoring stations of different administrations should be encouraged and improved
with a view to exchanging monitoring information concerning terrestrial and space stations emissions, and to
settling harmful interference caused by transmitting stations that are difficult to identify or cannot be

identified; YO\ CELEBRATING
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Advantages of Coordination

Coordinated use of Infrastructure belonging to different Admins for Monitoring: Examples
x  Collaboration below 30 MHz

* Avoiding overlapping of activities by monitoring stations covering the same area
close cooperation can be organized between these stations so that they can take part, in turn, in a specific monitoring
programme. For this purpose, the part of the spectrum to be monitored can be divided into sub-bands that each
monitoring station taking part in the programme will explore in turn in accordance with a predetermined timetable

* Arrangements can be implemented either for particular purposes, for instance during
special monitoring programmes organized by the Bureau, or they can be of a more
permanent nature

* Determination of the location of a transmitter and its identification, particularly in the
case of harmful interference




Advantages of Coordination

x Collaboration Above 30 MHz

First category:

Cases in which the regional authorities on both sides of the frontier are authorized to enter into direct
contact, for example, only when the frequencies concerned are the direct responsibility of the regional
center (frequencies to be specified), on the basis of RR No. 16.3; the cooperation can be to

carry out measurements from their own territory on transmitters in the neighboring country, at its
request, and transmitting the results to it;

authorizing a mobile team from the neighboring country to come and take measurements itself;
mutual assistance in both cases.

Second category:

Joint establishment of a plan for the distribution of monitoring stations in frontier areas;

Definition of the interfaces to enable each country to take measurements of transmitters located on its
own territory from any station in the frontier area;

Establishment of a schedule for installing harmonized monitoring facilities.




Advantages of Coordination
- Third category:

Exchange of lists of authorized networks in the frontier areas of each country, together with their technical
characteristics, so that “foreign” transmitters are no longer regarded as unknown;

Exchange of such lists using automatic remote data transmission procedures.

The first category is to be regarded as the initial step while the second and third categories
constitute longerterm objectives.

Arrangements of this kind exist in many parts of the world, particularly in congested areas.

The longstanding arrangements among Canada, Mexico, and the USA constitute a typical example of such
cooperation.

The need for such collaboration is also exigent in the European area where, for instance, France, Germany and
Switzerland entered into an agreement of the first category in 1993
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Dis-advantages of Coordination

X

Increase in administrative work and costs (complex procedures, longer turnaround times,
topographical database)

Detailed input data required from operators (geographical data, antenna parameters)

Customers affected by changes in usage rights: Various consequences

Limits also to preferential frequencies, limits may vary from case to case

More work in application processing.
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Situation in Asia-Pacific




Welcome To ASP: Predominantly Region 3

Note the diversity in

* Geography
* Archipelagos
* Island sates
- e Landlocked
* Himalayas

o

x~

= o Level of Development in
» ICTs

= * IDI index rankings range
from 1to 164

%
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Understanding the need of Framework on cross
border RF Management

There are more people living inside
_ this/circle than outsidé of it.

Source: http://brilliantmaps.com/population-circle/



http://brilliantmaps.com/population-circle/

Cross Border RF Interference Mitigation

* Some Facts

e Significant population concentration on the border areas of countries in e.g. Cambodia - Lao P.D.R — Thailand -
Vietnam etc.

* Interference Issues always exist has primarily due to nonexistence of any formal agreement on the
management of this issue at regional and/or sub-regional level.

 Some Examples of Sub-regional approaches in ASEAN to address the issue

* Indonesia-Malaysia-Singapore under the trilateral forum between the three countries;

* Singapore-Malaysia-Brunei using Frequency Assignment and Coordination, Singapore, Malaysia and Brunei
Darussalam (FACSMAB) platform.

e Bilateral agreements of Lao P.D.R with Vietnam and Thailand separately.

* Activities of SAARC in South-Asia

uy
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Recognition of Cross Border RF Interference issue

» ASEAN
ASEAN ICT MASTERPLAN 2020
6.1.3 (Harmonize Telecommunication Regulations)

“Recognizing the potential for cross-border spectrum conflict in light of new technologies such as unlicensed and
dynamic spectrum allocation, this aims to develop a guideline, based on best practices, for managing such
developments regionally) “

» SAARC

Recognized Areas of Cooperation

Information And Poverty Alleviation

ll. Telecommunications and ICT

Cross border interference on Radio Signals

CELEBRATING
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http://www.asean.org/storage/images/2015/November/ICT/15b -- AIM 2020_Publication_Final.pdf
http://saarc-sec.org/areas_of_cooperation

Going Forward and suggestions to address
the issue




What we know now?

4t wave of growth in telecom sector
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~ 70% of internet
traffic by 2014
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2.5 billion devices by 2015
32x increase per km

What we know now?

>7 Demand of Content — Internet Traffic Explosion

muHighest growth forecast in M.2243
M Lowest growth forecast In M.2243
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Mobile Internet

~ T70% of mobile traffic

Source: Tu Report M. 2290-0 and Alcatel Lucent

o Estimated

37 % of Internet traffic
during prime time is

online video

growth range

Machine-to-Machine

3x growth in the next
five years
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What we know now?

w; More sensitive Networks

BS reference sensitivity levels for FDD based BS as per 3GPP TS 25.104 V12.1.0 (2013-09)

BS Class Reference BS reference
measurement sensitivity level

channel data rate |(dBm)

Wide Area BS 12.2 kbps 121 BER shall not exceed 0.001
Medium Range BS 12.2 kbps 111 BER shall not exceed 0.001

Local Area / Home 12.2 kbps -107 BER shall not exceed 0.001
BS

Q‘,,'_ul,*o‘ CELEBRATING
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Granting Access to Spectrum

UK : Study Case

The Cross border interference
coordination is different as it
involves two administrations

working under different
national frameworks.

% of spectrum allocated in the UK
SM method (source: Ofcom)

Year 2000 Year 2010

Effective
Market 0% 71% implementation

requires
Administrative way
of Management

Commons
4 % 7 %

(Unlicensed Spectrum)
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General Procedure for Licensing

/ License &
invoice
\ sending
Frequency

A

€
.
§ § ) is not
& available
Rejection
> of request,
reasonably
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Adminis- E Notifica- License &

License Registra- . o e
trative tion in Invoice

Frequency

Request i i
< Hon study ITU DB generation assignment

i . Do = Processing, b L Do Fee calculation and :
i Official | Folder = .. ) g ) Coordination study P . . :
: Lo . o administrative and o . " b licensing, :
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Example - National Spectrum Licensing workflow

x Request for Licensing received by office

+ Ensure all the technical parameters are there in application (establish a
minimum required info. criteria)

+ Detailed backend technical evaluation

Need for Coordination Established




i Vs
@@ How to coordinate?

Co-ordination request and all technical characteristics of radio
network/equipment sent to all administrations affected to
enable accurate assessment of interference

Administrations affected assess possibility of interference to own
stations;

If assessments produce different results, administrations can agree
to operation on a trial basis; field strength calculations replaced
with agreed field strength measurements

.0"0 CELEBRATING
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Principle of Cross border coordination

» Traditional way

» Case to case basis: Resolve when issue arises
» Takes long time as network has already been rolled out

» Longstanding multiple arrangements designed around lower frequencies (HF or
Max VHF)

» Difficult to plan nationally with multiple arrangements with several neighbors

> Better Way

» Assign spectrum only when coordination is achieved with neighboring countries
»0One common coordination framework

» Easier to implement

_0‘ CELEBRATING
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A cross border Agreement - Components

Definitions Rec. ITU-R SM.1049-1

(A METHOD OF SPECTRUM MANAGEMENT TO BE USED FOR
G e n e ra I AIDING FREQUENCY ASSIGNMENT FOR TERRESTRIAL SERVICES

Technical provisions E—
Procedures

Report of harmful interference

Revision of this Agreement

Accession to this Agreement

Withdrawal from this Agreement

Status of co-ordinations prior to this Agreement
10. Languages of the Agreement

11. Entry into force of Agreement

12. Annexes for technical and administrative details

0 0O N O U B2 W DdhKH
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A cross border Agreement - Components

> Definitions

= Terms used in the agreement :
Preferably same as in the RR

= Full Details of Administration involved in the Agreement
Full Name etc.

= Details of Frequencies with repect to each radio services covered by the agreement

= Categories of frequencies for coordination
o Preferential frequencies
o Shared frequencies
o Frequencies for planned radio communication networks
o Frequencies used on the basis of geographical network plans

o Frequencies used on the basis of arrangements between operators
o Others

Q‘,,‘_.ui?o CELEBRATING
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A cross border Agreement - Components

> Definitions

= Frequency Register

The Frequency Register cosnists of lists set out by every Administration indicating its co-ordinated frequencies as per the
categorization of frequencies

= Other articles defining:
o Administration affected
o Harmful interference
o Programs
o Data Exchange

Annexures could be used for Details

CELEBRATING
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A cross border Agreement - Components

> @General

= Set out responsibility of each Administration invovled in following clauses of the
Agreements andits procedure

- May also clearly define that this agreement/framework in no way affects the rights and
obligations of the Administrations arising from other international, regional, multilateral,
bilateral and intergovernmental agreements

A coordination agreement on regional level should be enough to allow

the countries involved in bilateral coordination to change the mentioned
coordination arrangements e.g. time limits with mutual consent

0‘:_@% CELEBRATING
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A cross border Agreement - Components

> Technical Provisions

= Articles related to the technical co-ordination of a radio station and the evaluation with
reference to relevant applicable Annexes for detials

> Procedures

= Detailed Administrative and technical with clearly defined time limits for each procedure of
RF coordination.

= Preferred way is to provide the procedural details in accordance to each category of
frequencies

.0‘:?’0‘ CELEBRATING
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A cross border Agreement - Components

> Others Provisions:

Report of harmful interference

Revision of this Agreement

Accession to this Agreement

Withdrawal from this Agreement

Status of co-ordinations prior to this Agreement
Languages of the Agreement

Entry into force of Agreement

.Q‘:l,@o‘ CELEBRATING
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A cross border Agreement - Components

» Annexes
= Can be categorized with respect to the RF services involved in the agreement

= Contain all technical details

= Example of Annexures:

o Maximum permissible interference field strengths and maximum cross-border ranges of harmful interference for
frequencies requiring co-ordination

o Data exchange (methods and details of the contents of the lists)
o Measurement procedures

o Propagation curves to be used for coordination w.r.t each service
o Determination of the interference field strength

o Coding instructions for antenna diagrams

o Method for combining the horizontal and vertical antenna

o Triggers for co-ordination in the Fixed Service

“!@‘ CELEBRATING
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A cross border Agreement - Components

Withdrawal from this Agreement solution
Status of co-ordinations prior to this Agreement

10. Languages of the Agreement

11. Entry into force of Agreement

12. Annexes for technical and administrative details £ v o

-y OF ACHIEVEMENTS

1. Definitions Rec. ITU-R SM.1049-1
2. General Jﬁfﬂéﬁ’l‘ég3[555%%%%:{&2?%&7@?7?5,(2’25
3. Technical provisions
4. Procedures ITU, with support from its

. partners, is assisting countries in
5. Report of harmful interference ASP to prepare frameworks that
6. Revision of this Agreement countries can use to further

. . develop a multi country cross-

7. Accession to this Agreement border interference management
8.
9.







@ HCM Agreement - European

> HCM Agreement is the official designation of the Agreement
between 17 European Administrations namely:

Austria, Belgium, the Czech Republic, Germany, France, Hungary, the
Netherlands, Croatia, Italy, Liechtenstein, Lithuania, Luxembourg, Poland,

Romania, the Slovak Republic, Slovenia and Switzerland

» Deals with Coordination of frequencies between
for fixed service and land mobile
service

LD
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http://www.hcm-agreement.eu/http/englisch/verwaltung/index_europakarte.htm

@ Cross border frequency coordination

Harmonized Calculation Method (HCM) Agreement

1.

Co-ordination request and all technical characteristics of radio
network/equipment sent to all administrations affected to enable
accurate assessment of interference

Administrations affected assess possibility of interference to own
stations; — no possibility of interference: obliged to agree to request

If assessments produce different results, - administrations can agree to
operation on a trial basis; field strength calculations replaced with agreed
field strength measurements

Administrations exchange lists of co-ordinated assignments Wil ccoeannc

1992
technical characteristics, administrative reference data, conditlopsy 22YEARS



HCMA4A

» Based on HCM Agreement used in Europe BUT not a copy

» Defines technical provisions and administrative procedures;

» Enables Quick assignment of preferential frequencies;

» Transparent decisions through agreed assessment procedures;

» Quick assessment of interference through data exchange.

‘:L'Do‘ CELEBRATING
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HCMA4A - Process

eReview of existing bilateral and multilateral cross-border frequency coordination agreements in Sub-

A Sahara Africa;
ssessment

Multifateral ® Technical working group review the results of the assessment and propose a multilateral agreement

agreement
proposal

e Develop a release software based on HCM4A agreement (if adopted) and propose training workshops

Development
e on the software

software
ITU-D 0 CELEBRATING
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HCMA4A Software tool

>

Establishes general parameters, improvement and supplementation of
technical provisions, individual restrictions;

Establish models for computer-aided interference range calculations

Optimise spectrum usage by accurate interference field strength calculations;

‘:L.Do‘ CELEBRATING
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HCMA4A - Implementation

» First phase of the project,

ITU experts contacted various administrations in subSaharan Africa and compiled information related to cross

border frequency coordination through a questionnaire.
» Based on the results of the first phase of the project,
ITU team prepared a draft HCM for Africa Agreement with relevant Annexes (HCMA4A). The Agreement deals

with co-ordination of frequencies between 29.7 MHz and 43.5 GHz for the purposes of preventing mutual
harmful interference to the Fixed and Land Mobile Services and optimising the use of the frequency spectrum

on the basis of mutual agreements.

The draft HCMA4A Agreement has a number of Annexes relating to Land Mobile and Fixed Service respectively.

.00‘ CELEBRATING
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HCMA4A - Status

» Plenary meeting of HCM in the beginning of November
» Until now 19 countries are interested to sign the Agreement

» Interest from Arab countries also to have similar agreement

>,
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Problem

BAND PLAN CDMA -850
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Old 850 MHz band plan in Indonesia



Problem

Band Splitting Arrangement before study

- ‘ indosat . Indonesia
rnax# DiGi M

Malaysia




Example of Methodology: Test Site Overview

Item With
Reference
to Fig

Explanation

Transmitter sites — Actual CDMA
BTS in Indonesia sites facility
provided by Smartfren and Indosat

Receiver sites — Fixed Monitoring
station Facility provide by
Malaysia or Singapore where
applicable

Receiver site — Mobile Monitoring

E Van at fixed location provided by
— Singapore

Details

1. BUKIT MATA KUCING - BMK

Coordinates : N1 05 25.5 E103 58 15.4

Height from ground : 114 m

TX Signal: 880.025 MHz (F1) — 30 KHz with FM

2. NONGSA

Coordinat : N1 11 43.2 E104 06 06.0

Height from ground : 65 m

TX Signal: 880.125 MHz (F2) — 30 KHz with FM

3. TANJUNG PINGGIR

Coordinat : N1 08 22.4 E103 55 18.9

Height from ground : 43 m

TX Signal: 887.015 MHz (F3) — 30 KHz with FM
1. IDA Fixed Monitoring Station (SNG)

Coordinat : N 1,325110; E103,945190

Height from ground : 82 m

2. JOHOR BARU (MLA)
Coordinat : N1,468676 E103,904111
Height from ground : 171 m

3. PASIR GUDANG (MLA)

Coordinat : N1,4686 08 22.4 E103 55 18.9
Height from ground : 68 m

Mobile Monitoring Van at fixed location — SNG
Coordinat : N1 18 02.4 E103 54 41.9

Height from ground : 15 m

PrOjeCt ACtiVitieS ... Measurement Methodology

Note:

The transmitting test signal frequencies were assigned under the
condition that these frequencies will not interfere with the networks of
the operators at 3 different countries.

Under this criterion, the available frequency band was so limited, that
finding 3 slots for 200 KHz GSM equivalent bandwidth is not possible.
As a compromise, 30 KHz FM signals were used.




P rOJ eCt ACt'V'tleS ... Preliminary Simulation

» Preliminary Simulation using agreed Measurement Methodology

* Undertaken to approximate the extent of Interference received and to cross relate
with the actual measurements

The highest theoretical mitigation objective is at 36.80 dB for
Singapore

Tilting the antenna at Batam area could reduce the mitigation
objective by 15 dB into (36.80 — 15) dB = 21.80 dB. If a special purpose
antenna is used which has side lobe rejection up to 20 dB then the
mitigation objective is reduced to (36.80 -20) dB = 16.80 dB.

Lowering down the antenna heights at both sides could reduce the
mitigation objective by another 20 dB into (16.80 — 20) dB = -3.20 dB. (
3.2 dB mitigation margin)

Reducing the transmitted power by 10 dB could further provide -13.20

dB mitigation margins. This margin might be required to compensate

additive effects of CDMA signals (CDMA correction factors) whenever o 4

necessary (the factor which increases the reception of COMA signals L 5 r 7 EBRATIN

YREY )} e 7 25*~g EA :;
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P rOJ ECt ACt'V'tleS ... Preliminary Simulation

Reversing the direction of the antenna (the use of reflectors) could give extra isolation if necessary
since the front to back ratio of the antenna is in the order of 35 dB

Overall, as the worst case there are requirements to lower down the antennas to below 25 m ASL,
tilting antenna more than 10 degrees, and reduce the operating power to below 28 dBm if it is
required to isolate COMA from EGSM networks.

CELEBRATING

5) 25YEARS

OF ACHIEVEMENTS




P rOJ eCt ACtIVItIES ... TX& Rx Config. Plans

» Different configurations of Transmitter and Receivers were tested over the period

of 4 days

» Mock pre-tests performed to ensure that operational networks do not have any

effect during the testing procedure.

» Due regard was given to ensure that all practically possible configurations were
tested

Micosoft Word A aosolt Word
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P rOJ eCt ACt'V'tleS ... TX.and Rx configurations

» 12 configurations at each transmitter involving changes in:

* Power output
* Antenna Height (not similar across all identified Tx sites)
* Antenna tilting

* Inward Transmission only

> Fixed Receivers

* Geographically separated at 4 locations

* Different heights
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Conclusion of Study

Maximum unwanted signal during the study

As per the results obtained, the largest mitigation challenge was at IDA Fixed Station where
the C/N reached 34.0 dB with respect to noise floor, or (34 -12) = 22 dB with respect to
EGSM threshold, because of the exceptional antenna height.

Mitigation mgw

A combination of 10 degrees™ tilting which yield 20 dB additional loss and 10 dB power level
reduction. In addition, putting antenna reflector, i.e. by making the antenna direction

towards Indonesia could provide 30dB isolation, if needed.

* Only 5 degree tilting was used in practical measurements. This figure is based on extrapolation of the results observed
from practical study.




Recommendations

» Creating Network Isolation

e Recommended not to allow antenna beams of transmitting antennas in border region to be directed
towards other countries (a practice observed in order to tap into the market of the visiting ships in the
Singapore Strait).
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Examples: Assessment for priority setting
for cross border coordination and
developing a coordination framework




Assessment and Priority Determination

Cambodia
N hailand R 2o PO Vietnam . CoastLine

Geographic Border 803 Km 541 Km 1,228 Km 443 Km
topography Mixed (Mostly Mountains and forest with main Mixed (Forest Mixed (Mostly plain

(BT UL =T IR B gateway to Thailand through Poipet city being and Plain) but few forests in

Forest) plain) between)

Population Density around High density at border near Poipet rest low. Low High High
border areas

Cambodia Coordination AFGIHKME IH AFGIHKME

Priorities

Key for Frequency Bands requiring coordination
VHF BS Sound Band
MS bands within 137-174 MHz

MS 1710-1785
MS 1805-1880 MHz Color Coding for the required priority

e Highest: RED

MS 2110-2200 MHz e Lowest: GREEN
MS 2300-2400 MHz

FS 140.5-141 MHz

VHF TV band
MS bands within 401-470 MHz

UHF TV band
MS 790-960 MHz(790-862/862-962 MHz)

MS 2500-2690 MHz
MS 3400-3600 MHz




Assessment and Priority Determination
Lao

Thailand

Geographic Border topography VAN () 541 Km 235 Km 423 Km 2130 km
(Plain, Mountainous, Water, Mostly Fresh Water (Mekong Plain Fresh Water Mountaino Mountainous
Forest) River) but also plain land in in (Mekong River) us

Northern and southern parts

Population Density around High Low Low Low to Medium
border areas medium

Lao P.D.R Coordination HGIJKLAFP H P
Priorities

Key for Frequency Bands requiring coordination

»\" VHF BS Sound Band  MS1710-1785 Color Coding for the required priority
3 MS bands within 137-174 MHz ‘B MS 1805-1880 MHz e  Highest: RED

C FS 140.5-141 MHz ¢ MS 1885-2025MHz e Medium: BLUE

s VHF TV band & MS 2110-2200 MHz * lLowest: GREEN

E MS bands within 401-470 MHz |01 MS 2300-2400 MHz

F UHF TV band \' i MS 2500-2690 MHz

c MS 703- 748//758-803 MHz %) MS 3400-3600 MHz CZELE58$E&RS
' MS 790-960 MHz(790-862/862-962 MHz) & VHF Sound BC to Aeronautical OF ACINEVENSENTS




Conclusion

> Issues of Cross Border Interference are going to grow in future

» A regional framework required to prevent rather than cure cross
border interference issues

Regional or sub-regional solutions more effective in implementation
and addressing very specific problems

Y

\ 74

ITU remains ready to support in development of harmonized
solutions to growing problem.
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“Committed to

I Thank U connecting the

WORLD”

ITU Study Group Meetings
ITU-D (Res. 9) and ITU-R SG1

Your active participation in and contribution to these is most welcome!
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Radio Interference Prediction

Helps in

x Planning and co-ordinating a station

x Determine if special protection required?
x Determine if Co-ordination required?
X

Having reference values for calculation of interfering field strength at
specified height on border

x Having reference values for calculation of cross-border interference
range according to prediction method, band, etc.

Need to consider

x Station’s technical characteristics
x Frequency offset and bandwidth of stations affected
x Use of specific propagation curves

@ CELEBRATING
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Radio Interference Prediction - Example

Interference field strength based on ITU-R P.1546

(Method for point-to-area predictions for terrestrial services in the frequency range 30 MHz
to 3 000 MH:z)

x Determine Type of Propagation path

x Determine Nominal Time percentages and Nominal frequencies

x Estimate field strength while factoring in:

Terrain clearance angle

Tropospheric scattering

Receiving antenna height

Clutter around the transmitting/base terminal
Slope-path correction

Adjustment for different climatic regions etc.
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Field Strength Measurements - Ways

Basic two ways of measurements

= At a monitoring station;
» Along a route (Mobile)

Time durations can vary and the measurements can be
more complex involving coordinated use of mutiple
measurements equipments at different geographical sites

Q‘,;ﬂ% CELEBRATING
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Field Strength Measurements - Categories

The term “measurement of field strength” is
intended to apply to four general categories of
measurement:

* Measurements performed with portable or mobile facilities, to
obtain relatively instantaneous or short-term data at one or
several locations;

* Measurements performed with mobile facilities to obtain
statistical parameters of coverage in the field of mobile radio;

* Short-term measurements at a fixed location, generally in
support of other monitoring operations;

* Long-term measurements involving field strength recordings and
analysis of chart records, respectively storage and analysis of
measured data using computers.
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Field Strength Measurements - Types

Two types of measurements:

= Simple “go-no go” test based on a spectrum mask

=  Method used when the values of the deviation and
modulation power are required

Q‘,;ﬂ% CELEBRATING
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Field Strength Measurements - Deviation

Mask method

= May be used as a verification
to indicate whether the

frequency deviation of an FM . / N
broadcasting station exceeds _ -» V4 § \\,
the limits; L . —

W -0 : -

8 4 — 5 \\

= Cannot be applied on e | I

tran5m|55-|0n5 with 50 kHz Eetr i—lEﬁi—lIEIE "6z -34 0 3 685 102 §13ﬁ 70
peak deviation due to the fact IR ! el e
that no appropriate spectrum 124 -4 14

Frequency separation from catrier (kKHZ)

mask is available;

LR{1262-01

CELEBRATING

=AR

vy OF ACHIEVEMENTS




@ Field Strength Measurements - Deviation

Example Spectrum Mask measurement

SWT ms ni w
[ = -

/ T
/J‘Jr k\

3333333333333333
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Field Strength Measurements - Deviation

Method when the values of the deviation and modulation
power are required.

Example

The protection ratios specified in Recommendation ITU-R BS.412 for
the planning of FM sound broadcasting transmitters apply on the
condition that a peak deviation of £75 kHz is not exceeded and that
the average modulation power over any interval of 60 s does not
exceed that of a single sinusoidal tone which causes a peak deviation

of +19 kHz.
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Field Strength Measurements - Frequency

Conventional methods are :

Beat Frequency (BF) method

Offset Frequency (OF) method

Direct Lissajous (DL) method

Frequency Counter (FC) method
Frequency Discriminator (FD) method
Phase Recording (PR) method

Swept Spectrum Analyser (SSA) method.

N o U sEWwWNRE

At monitoring stations most of the time the methods DL, FC and SSA are
used as these methods cover all types of frequency measurements. The
other methods are included for completeness but are in practice not used
anymore and not available due to the introduction of Digital signal
processing (e.g. FFT, IFM...), which is now generalized in measuring
equipment.

@ CELEBRATING

B 1992 § = AN
'02:];@’ OF ACHIEVEMENTS




Field Strength Measurements - Frequency

Digital Signal Processing (DSP) based methods are:
* Instantaneous Frequency Measurement (IFM) method
* FFT method.

DSP methods should be preferable on Monitoring Stations.
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ITU Reports and Recomm. on Measurements

Direction finding measurement and
location determination

Spectrum and channel Occupancy
measurement

Unwanted emissions

Measurement on digital
broadcasting systems

Mobile monitoring

Standard data exchange format at

monitoring stations

Category Report/Recommendation Details

Recommendation ITU-R SM.1050

Recommendation ITU-R SM.1723

Recommendation ITU-R SM.1794

ITU Spectrum Monitoring Handbook, 2011, Chapter 1
Recommendation ITU-R SM.854

Recommendation ITU-R SM.1598

ITU Spectrum Monitoring Handbook, 2011, Section 4.7

Recommendation ITU-R SM.1880

Report ITU-R SM.2256

ITU Spectrum Monitoring Handbook, 2011, Section 4.10
Recommendation ITU-R SM.328

Recommendation ITU-R SM.329

Recommendation ITU-R SM.1752

Recommendation ITU-R SM.1792

ITU Spectrum Monitoring Handbook, 2011, Section 4.12
Recommendation ITU-R SM.1682

Recommendation ITU-R SM.1792

ITU Spectrum Monitoring Handbook, 2011,Sections 4.11 and 5.2

Recommendation ITU-R SM.1708
Recommendation ITU-R SM.1723
ITU Spectrum Monitoring Handbook, 2011,Section 2.4.2
Recommendation ITU-R SM.1809
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ITU Reports and Recomm. on Measurements

e B

Field strength .
(see also Radio Regulations Art. 21)

.
Bandwidth .

Identification .

NEGEUELRENAH .
Measurements related to inspection of [
radio installations

Report/Recommendation Details

Recommendation ITU-R SM.377
ITU Spectrum Monitoring Handbook, 2011, Section 4.2

Recommendation ITU-R P.845

Recommendation ITU-R SM.378

Recommendation ITU-R SM.1447

Recommendation ITU-R SM.1708

ITU Spectrum Monitoring Handbook, 2011, Section 4.10

Recommendation ITU-R SM. 1268

ITU Spectrum Monitoring Handbook, 2011, Sections 4.6
and 4.8

Recommendation ITU-R SM.443

ITU Spectrum Monitoring Handbook, 2011, Section 4.5

Recommendation ITU-R SM.1052
Recommendation ITU-R SM.1600
ITU Spectrum Monitoring Handbook, 2011, Section 4.8

ITU Spectrum Monitoring Handbook, 2011, Section 4.8

Report ITU-R SM.2130
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ITU Reports and Recomm. on Measurements

Category Report/Recommendation Details
Selectivity of monitoring receivers * Recommendation ITU-R SM.1836
*  Report ITU-R SM.2125

IP3 of monitoring receivers * Recommendation ITU-R SM.1837
* Report ITU-R SM.2125

Noise figure of monitoring receivers * Recommendation ITU-R SM.1838
* ReportITU-R SM.2125

Scanning speed of monitoring receivers I Clelely iy STl T VAN REE)
* Report ITU-R SM.2125

Sensitivity of monitoring receivers * Recommendation ITU-R SM.1840
* Report ITU-R SM.2125

Other parameters * Report ITU-R SM.2125
Selectivity of monitoring receivers * Recommendation ITU-R SM.1836
* ReportITU-R SM.2125

. .
o‘n'_u._p%
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Calculation of Interference :

Example FX and MS (Germany)




Calculation of Interference : Fixed, Mobile

Based on previous introduction of IT-supported frequency co-ordination
following examples shall illustrate evaluation of co-ordination obligation
and interference calculations in fixed and mobile service:

Fixed Service (CalcFiSH):
e Co-ordination Distance (determination of affected country)

 Threshold Degradation (stations: point-to-point)

Mobile Service (HCM-MS and GREKO/FLAP):

e Co-ordination Trigger (determination of PM on border-line)

* Cross Border Range (determination of PM on CBR-line)
* Preferential Condition ( determination of PM on x-km-line)
e Stations: Point-to-Point (determination of PM at counter-stations)

* Point-to-Area prediction (propagation from a station to an area)
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Calculation of Interference : Fixed, Mobile

i fuie - Ceiruisness faam Wanoe ey

D@mBAE-+ Lz 0 857 A Q%S

HOM testryg Se feport:
Programe /COREH 2. JCHFSHTest PSFOLINONIINTEE Lue|  Somestama £1D> |




Calculation of Interference : Fixed, Mobile

TR T =& rE]

T fie 3 Vew e Window g

s ]

- ‘HCM Tasiprogrem Vi P Bannar BNetzA Kretald
selecta C_Mode.

12 P2P non st HOM t4s1
11 P2P noe s3ict HOM 1%4=50
10 P2P nen stict HOM %10 1
S UMTS /MT2000 poink 3o poirt caloulstians SeIeCtlon Of
8 Emergency end securly senices (380 - 400 MH2)
7 namel Agresment 2003 coverage cokulation (50% fme) Cmode -1
£ GSM1B09 &> GEM1800 ML (42 9B}/m)

m i e e m)i i e e e e ]

§ GSM1800 ¢-> GSM1800 FB {36 ajiVim)
4 ERMES ¢ ERMES (32 dButVim)
2 GSMIDD <> TALS
1 GSMIO0 ¢» GSMID0 .
st * Border-line
T T T TS Y * Cross Border Range
=3 Boeder line calculaion ERMES {12 8 .
1~ - 4 Border v caiculaton ERMES (32 o ° x-km-Ilne
-5 (Barder Ine calodan GSMIB00 (25 dByVim)
™ <7 (Sordar) Ine calodehan foe emarganty end securily sanicas (380 - 400 MHz)
* -1 (Borcer; ine calcdation for UMTS / IMTZ000
<10 P2L non 2ingt HOM =10 h2=10m
<11 P21 nan stnct HOM 153558 h2sIm
or choase one of

S o Point-to-Line:
-5 Bordes lina caiculaton ERMES (52 &8
- 9F2L ron st HOM 15«10 h2=3m

Cmoalj Insert date bom pesious caiculaton Raod(bw»wmdml amoguol
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Calculation of Interference : Fixed, Mobile

T UM V706 - TR Tesprogan] tOTE
B3 Rl fde Yww Suee Wadne el =57
E |

HCM Teetprogram V120 P. Banner BNetzA Kredald

Transmitier and path date
:ﬂ cnécvwd'?;z& Min  Sec Lostude D NS Min  Sec
W FEF P R B ¢

Heght sbave sea level [no mput = unknown {deta from terrain databassl] | m npl'It O
i Data of
Type of snlanna harizontal [no nput = "100NDOC"} Wﬁl—
Type of antenna vartcal [no input = WOONDDI) W transmitting
At b ep=00) 00 * Elvatan[ponput=00) [0 ¢ )
Maamum rediasd powar f”— dBW  Type ot entanna [l orE] [E Statlon
Froquency | $913000 M Kz  CountycodeofTx(FL) 6
Chanfiel zoupation (roncominuaus = 0 contnucus = 1,60 ingut = 0] [
Digtance aver sea [mo input = utknown (suomanc dessaion)) [T km
Sae tempsronre [C « cald. W « warm. no input « %) c
Rasdis o samica arses Tx (ued saions = . mobi stetions > 0) [T wm
Desigration of ammission Tx [4 character iequired format *14K0_ 7] W

Cancal I
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Calculation of Interference : Fixed, Mobile

T N Vg e
B fee Edn View Stete Window Help Fraee
A
HCM Testprogram V72D P Bannar BNetA Kreteld
Line data

Cistance to the co-ordnston Ine:

P Pl e Selection of
i @ Borderline
Land 42 calculate to (IFL code)

and Country
Cpicosl dets
Irgut vakae of permiz sl field strengh [ng input = vake from tablo) [ Ewm
Inpifivatkos of 1058 Barcker ianis [n6 input = velue ¥arm abis] [ km

el | L]
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Calculation of Interference : Fixed, Mobile

O p— =
B3 file Ede View Sate Window Hstp ity

L = | Co-ordination

ECM Testprogram ¥ T.20 E. Benner Reg TF Krefeld

BESULTS with CModer -3 Obllgatory due to
The maximge field strzength at border line 1s 4.1 @SV, negative PrOtection
The perxisaidle field strength 18 20.0 a3pV/in,
The co-srdisaves of the (berdes-| line poist sre  ODSES524 47H41T Ma rg| n on border of
The di o the (b ~) line point ie .63 b
| The direcrion o the forders) ligegoinyis 223,36 degres. | SEleCtEd Country
The protection margin ia -24.1 @8,
fand to calculate to s;

Calculation in performed on the bordecliine,

Write f1le with results | ox '
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Calculation of Interference : Fixed, Mobile

B3 foe E4r Vew tow Window Hetlp

HCM Testprogram V720 . Bannar BNetzA Kretald
Lina data
a1 s o o Selection of the
0= Cafculatons on the bordarine
= Celculatons on e nkemine Cross Border
-1 = Calodetion of the cross bordar onga .
e S Range Line and
Country

Cpaonel dete:
npra vk of permissible efd stenath (a0 input = valus from tabsie] [T gavm
nprdvakee of croas horder rage [n input + velue kom iable] [ km
_ concat_| [ 1]
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Calculation of Interference: Fixed, Mobile

T VT O e =

3 foe £9t View Ram Window Help

- ===

#CNH Teatprogram v 1.20 P. Denner Reg TP Nrafeld

RESULTS vith CHases -4 No refusal permitted
The maximum fisld str. at the oross b, range is -0.6 @BuvV/x. due to positive
The permissible field strength 1s 20.0 @BuvV/m. . .
The co-ordizazes af the {border-] line point are  ODEE2100 47M2438 Protection Ma rgin on
The distance to the (borde:-) lise point ie £4.63 o, CBR Line

W

< The protection margin ia 20.6 o, >
e ——

T IITTe—esasasiiior S

land to cslcalate o 1

Calculation is performed on the cross border range.

Write file with rzesults | ox I

@ CELEBRATING

B 1992 § = AN
'02:];@’ OF ACHIEVEMENTS




Calculation of Interference : Fixed, Mobile

T3-Fie S0 View Seats Window S

HCM Testprogram V720
Line date

Dastance tn fha co-oedinahan ling:

0 » Caiculatons on the bordering

n = Celculatons on tha n km ine

-1 « Calodetion of the cross bordar renge I m

Land fo caiculate o (FL code) 53'

Ophianel data

Inputvakse of parmissbia field skznh {00 sput = vaks from tsdla)
Input vakue of cross bordarenge [n0 input = value from sable)

Qwell

P Berner BNotzA Kratold

[ dawm
[ m

[ ]

Selection of the
x-km-line (50 km)
and Country
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Calculation of Interference : Fixed, Mobile

AT HEME M5 VTI0b - [HEM Testprogiem|
B3 file e Yise Star Windew  Help

=S
| ’

R —— mmf ' In case of preferential

e frequency no refusal
The maxizin field atrength At cthe 50 kn line is -2.3 4BuV/m, .
The permissible field strength s 20.0 dhV/m, perm Itted d ue to
The oo-ordizates of che |border-) Iine point are O02XEE02 4THILSS positive PrOteCtion

The Aistasce to the (border<) line point is £3,35 k=,
The directicn to the (bordez-) line point is 174,91 degres, Ma rg'n On X-km-“ne
The protection margin is 22.2 dn.
[ fand ST TrEENETTTET —
Land to calculate o0 T

Calculation is performed oo t2e 30 Iz lime.

Mrite file with results oK I

2
L2
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Calculation of Interference : Fixed, Mobile

53 foe £t View Seatm Window Help el

"!l!m. e ._

HCM Testprogram Vi ® Benner BNetA Kreleld

selacta C_Mode.
T 12 PZP non stct HOM ta1

11 PZP non strict HOM 126=50
10 PZP non scd HOM t5=10
JUMTS AMT2000 poirt %0 point calodations .
8 Emargancy and secutily senicas (380 - 200 MHz) SE|ectI0n Of
7 normel Agreameént 2003 coverage calculaton (50% time)
5 GSMIBI0 € GEM1E00 ML (42 4Byv/m) Cmode O
5 GSMIBI0 <> GEM1800 FB (38 cEUV/m)
4ERMES ¢ ERMES (32 dSVim)
JGSMI0D <> NMT
2GEMINE > TACS

W W\ e e e e e

Point-to-Point:

@ Orarmel Agreament 2003

‘ TG < 10m) Interference
€ «2{Boedee) ine calodation GEMB0G 19
¢ -3 Border lne calcuiasen ERMES 12 8 H .
-4 Border I colculoton ERMES (32 of Stations:
-5 Border Ine calculaion ERMES (52 dE
€ & [Border) ine caloulahon GSM1800 (25 dSVm)
>

-7 (Boeder) ine caloulstion for emergency and securty senaces (350 - 400 MHz)
€ -8 (Boedee ine caloulehan for LMTS / IMT2000

=S F2L noe stict HOM =10 02=3m

€ <10 P2L pon stict HOM 555010 h2e10m

11 2L non skt HOM 1450 h2e3m

or chaose ooe of
Concel | insartdate Yom pexious caiculaton | Fusad s wihinputdota | Catsiague |

Frod)
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Calculation of Interference: Fixed, Mobile

B3 fie fde Vuw dtate  Windww  Hefp

Canooll

Transmitier and path data
Geogrephical co-cedinalas:
Longtude Degr. EM Min  Sec Lsthde Deg

-ﬂCM Testprogram VD P Bernar BNet2A Krefeld

i FoRp

Haight stiove ses leved [no input » unknown (dats hiom herain database]!
Ananna haight | 10 "

Type of entenne honzortsl [no mput = "000NDO0"} 000NDOY
Type of entenna vertical [no input « VOONDHD) 00NDOD

Azimut [no input = 0.0] l 0 .4 Elevation [no input = 0.0} | o

Maaem odintad powsr |73 dBW Typeof amanna | E]

Fraquency | 46913000 [M z  Counycode of xRy

Chennel accupatian [rancamnuous = I contnuces = 1, no input = 0]
Diatance over sea 10 mpul » unkndwn (Suomate detection))
Seaterperanrs (L= cold. W = wam, ro input = %)
Radius of sendce area Tx {ixad saions « 0. mobits statons » )
Dasignation of enumisson Tx [4 charascter requead fomet *14K0 <]

Input of data of
transmitting station

| AL
». 2017 &,
T

CELEBRATING

: A
OF ACHIEVEMENTS




Calculation of Interference: Fixed, Mobile
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Calculation of Interference: Fixed, Mobile
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The free e field strength Ls 2.9 /m . .
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Calculation of Interference: Fixed, Mobile
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Calculation of Interference: Fixed, Mobile

Feldstarkeprognose V 412 Peter Benner ﬂ

Berechnung fur Sencler | SINGEN
s = Senderkoordinaten
DOBES1'30.0" 47N48'30 0"

Antennanhohen [m)

8N 10 Sender W

Empfaw 100

Standarttihe Sender Point to Area prediction
48N 00" Com

Datenbank 447

Frequenz . 450 MHz

Letstung 78000 dBW

ATNED: Kabeldgmgfung 0008

Astennsngewinn D0GBE
Artennentyp honz. ; 00ONDG0

47N 40 Azimut 00 Grad
Zaitwahrsch. 10%
Faldstarken [in dB)
amar 1Y osmiagig Colors/Levels
Groper geich 15 chosen to detect
AT 20 Grobergeich 20 [ . .
Grobergeich 25 W locations of interference
i ——— in affected country




