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1. Introduction 
Considering the importance of the frequency coordination in border areas and also the necessity to establish guidelines for frequency sharing in these areas, there is necessity to technical and regulatory procedure(s) which is intended to remove or mitigate radio frequency interferences among different radio systems which utilize the same operational frequency. It’s a method for decreasing unexpected harmful interferences and to improve resolving harmful interference. These coordination methods may vary depending on the services and frequency bands involved. Also it contains procedural mechanisms such as the establishment of a coordination zone, allotted frequency zones and sharing frequency zone, within which the coordination agreement applies. It also contains some procedure(s) of determining the coordination parameters are based on technical and operational requirements for the concerned radio services.
2.  Background 
As it is mentioned in Article 6 of the Radio Regulations, two or more member states may, under the provisions for special arrangements in the constitution conclude special agreements regarding the sub-allocation of bands of frequencies to the appropriate services of the participating countries.

The Recommendation ITU-R SM.1049-1 describes a general method of spectrum management to be used for aiding frequency assignment for terrestrial services in border areas. This Recommendation provides a guideline for administrations considering entering into a bilateral or multilateral agreement.
To mention more about history of such agreements, it's relevant to point two important mutual agreements; Berlin agreement and a mutual agreement between Canada and USA. Berlin agreement is a regional agreement among European countries which manages and coordinates the frequency usage among big number of its members.  Also there is a bilateral coordination between USA and Canada. These are two best examples of such agreements. Also a good experience has been took place between Iran and Azerbaijan in GSM frequency bands which can show a good framework and guideline for the countries intend to make a mutual agreement in their border areas. 
3.  Discussion topics 
For preparing a mutual agreement, some different items are required. In technical aspect, there are some parameters should be considered like frequency band, service(s) involved, geographical zone(s), propagation model or any other factors. Also the regulatory provisions are considerable such as exchanging information, procedures to track interferences, and etc.
3.1 Structure of agreement
An agreement is usually prepared on following procedures:
3.1.1 Definition 
It is usually taken attempt to use the standard definitions from Article 1 of the Radio Regulations but if an specified definition is required, it should be clarified in the agreement.
3.1 .2 The most required components of a mutual agreement
The depth of details and the items included in bilateral or multilateral agreements will depend upon the requirements of the individual administrations. Agreements should however cover both the administrative and technical arrangements and may include standardization of technical and operational parameters. Agreements may include components such as:
· Frequency range(s) to be covered 

· Authorized bandwidth 

· Modulation method
· Effective antenna height 

· Limiting the service area to the national territory
· The pertinent information to be exchanged 

· A method for identifying stations requiring coordination
3.1.3 Frequency categories in mutual agreements 
In any agreement, different categories of frequencies are defined. The following are the most common groups: 

3.1.3.1 Frequencies requiring coordination

Frequencies which Administrations are required to co-ordinate with the other Administrations affected before a station is put into service.

3.1.3.2 Preferential frequencies 
Frequencies which the Administrations concerned may assign, without prior coordination, on the basis of bi- or multilateral agreements under the terms laid down therein.

3.1.3.3 Shared frequencies 

Frequencies which may be shared without prior co-ordination, on the basis of bi- or multilateral agreements under the terms laid down therein.

3.1.3.4 Frequencies for planned radiocommunication networks
Frequencies which administrations must co-ordinate with a view to the subsequent introduction of coherent radiocommunication networks.
3.1.3.5 Frequencies used on the basis of geographical network plans 

Frequencies used for Land Mobile Services, in the countries concerned on the basis of a geographical network plan prepared and adopted in advance, taking into account the technical characteristics set out in that plan.
3.1.3.6 Frequencies using preferential codes

Frequencies which the Administrations concerned may assign, without prior coordination, on the basis of bi- or multilateral agreements under the terms laid down therein.

3.1.3.7 Frequencies used on the basis of arrangements between operators
Frequencies laid down in arrangements between operators may be used without prior co-ordination, on the condition that there is an existing agreement signed by the Administrations concerned authorizing such arrangements. These arrangements between operators may also include the use of the codes.
3.1.3.8 Criteria for selection of frequency groups

When two countries want to establish an agreement in some desirable frequency bands they should prepare some information about that frequency band status as follows:

3.1.3.8.1 Status of frequency registration in different areas 

Status of frequency registration in different parts of geographical areas of their border and   preparation of registered frequencies in desirable frequencies are as follow:
· Density of population in border zone among countries

· Future service demand in different parts of geographical zone
· Future telecommunication plan respect to the relevant frequency band

3.1.4 Geographical categories in mutual agreements 

In any agreement, different kinds of places are defined. The following are the most common ones: 
3.1.4.1Coordination Zones 

The coordination zone is the area adjacent to the border of the concerned countries extending an agreed distance within either country. Within this zone, the countries may use their allotted portions of spectrum subject to the effective radiate power (E.R.P) and effective antenna height (EAH) limited to the agreed values. Definition of such zones may be as the following:
3.1.4.2 Allotted frequency zones 
In the allotted frequency zones countries are capable to use some portions of the concerned frequency bands as their allotted frequency band subject to the technical limits agreed between the countries.
3.1.4.3 Sharing frequency zone
In the sharing frequency zones, each country has unrestricted geographical use of the all the channels in the frequency bands subject to the technical limits agreed between the concerned countries.
3.1.5 Radiocommunication services involved
Mutual agreement may be subject of using different categories of radiocommunication services. But most of the times, it covers Fixed and Land-Mobile service especially in Cellular networks. It's worth to mention that the type of service(s) has the most effect in writing mutual agreement. It makes a lot of differences in preparing a mutual agreement that what kind of services is subject to taking decision. 
3.1.6 Exchange of information
The agencies may exchange their information indicating their assigned or registered frequencies in an agreed period of time. Co-ordination requests, response to it or notification information may be exchanged on disc or CD-ROM or other mutually agreed media.

3.1.6.1 Exchange of frequency assignment information

The information subject to exchange may be as follow:

· License identifier 
· Class of station

· Number of stations- (Base and Mobile if the service is land-mobile)

· Frequency 

· Location and coordinates

· Locality or area of reception

· Class of emission and necessary bandwidth 

· Power (mean) delivered to the antenna

· Antenna gain (dB) and azimuth, when available

· Antenna elevation above mean sea level (M.S.L)
3.1.6.2 Type of data to be exchanged
Data to be exchanged during the co-ordination procedure may be of as the following

Type:
· New entries
· Modifications 
· Deletions
· Response
3.1.7 Harmful interference
Harmful interference shall be construed as any emission which cases serious degradation in the quality of the traffic of a radiocommunication service, or repeatedly disrupts or interrupts that service by exceeding the maximum agreed permissible interference. The mutual agreement has to have an item covers the situations that either the countries infringements of agreement. It has to include some procedures to solve the probable interferences in the future. 
3.1.7.1 Report of harmful interference
Any harmful interference which is observed shall be reported to the administration of the country in which the interfering station in located. The report may include the components as in Annex1.  
3.1.8 Revision of the agreement 
If the arrangement was the subject of agreement between just two countries, the arrangement is subject to review at any time at the request of either administration. But if the arrangement was the subject of agreement between more than two countries, it may be expanded or amended at any time at the initiative of any Administration, subject to approval by the other Administrations. Planned amendments shall be communicated to the Managing Administration, which shall undertake to obtain the assent of the other Administrations through the appropriate channels. If assent is sought by correspondence, a reply shall be requested within three months. If any Administration fails to respond within this period, the Managing Administration will send a reminder, to which the Administration in question shall reply within one month. If this Administration again fails to respond, it shall be deemed to have given its consent.

3.1.9 Withdrawal from agreement

Any administration may withdraw from the agreement by the end of calendar months by agreed by concerned countries. This time may be for example six months before withdrawing from the arrangement. However it shall be previously mentioned in the agreement
4. Summary and Conclusions
Arranging a mutual agreement between countries can solve a lot of probable problems between countries especially in the case of problems they face in their border areas. Some of the problems which will be solved by a mutual agreement are as follow:

· Causing harmful frequency interferences 

Without any frequency coordination, a lot of interferences may happen in border areas on which with a mutual agreement, this matter could be completely solved or intensively decreased. 

· Economical disadvantages imposed on users in border areas

Unwanted international roaming for a simple national call which causes dissatisfaction of national communication networks, could be solved by a good mutual arrangement.
· Economical disadvantages imposed on operators 
In the case of GSM interferences the result of the problem will be decreasing in number of subscribers and mitigation income of international rooming in border areas for each country. 
· Security problems

These problems may occur by smugglers and offenders misusing of network in the territory of each country without having possibility of monitoring.
· Damaging national  and governmental prestige
This problem happens in the case of giving a service in territory of a country without having any license or making any agreement.

In addition of the above mentioned factors also interoperability between different operators of concerned Administration would be a valuable result of mutual agreement specially in the emergency communication or Public protection cases. 
Regarding to all above reasons, it seems that solving most of the problems in the border areas and having a good collaboration with neighbors, need to arrange an agreement for frequency usage in those areas. In this regard, it strongly proposed to consider the situation very carefully, use the other countries experiences and finally reach to agreed procedures for implementation of frequency agreement.
In the following for helping to have an idea about writing a mutual agreement there are some practical examples for fixed, land-mobile and GSM services in Annex 2, 3,4, respectively.
Experienced suggestions:
1. With attention to above two described agreements (Berlin agreement and the mutual agreement between Canada and USA), here it's suggested to SATRC's countries to take experience of that agreement which the characteristics of its involved countries is more correspondent to them. For the countries which are more dense together, it's supposed to take experience of Berlin agreement and for those countries with extended border area of any kind of jungle, sea or mountains or complex of these, the mutual agreement between Canada and USA would be the subject to take experience of.  
2. Here there are submitted some proposes which are given from the experience of implementation the mutual agreement between Iran and Azerbaijan. 

Note1: It's proposed to consider the following suggestions respectively

· Put a time schedule for deadlines of concepts of the agreement and implement them step by step
·  Release concerned frequency bands 

· consider power limitations step by step
Note2: In signing the mutual agreement between I.R of Iran and Azerbaijan, we faced a difficult legal problem. The problem was the necessity of approving the agreement in the Parliaments of both countries. We spent a lot of time to solve the matter. But the simple way for solving the problem was just changing the name of the agreement. We changed the name from "agreement" to "protocol" and the problem became solved.

__________________

ANNEX 1

MEASUREMENT REPORT ON HARMFUL INTERFERENCE

ASSIGNMENTS

Interfering assignment

	Administration:
	 _________________________

	
	

	(b) Frequency:
	 _________________________

	
	

	(h) Supposed location:
	 _________________________


or

	Direction to interfered assignment:
	 _________________________

	
	

	(c+d) Designation of emission (7a):
	 _________________________

	
	

	(e) Measured field strength:
	 _____ dB(V/m

	
	

	(f-x) other:
	__________________________

	
	

	Remarks:
	__________________________

	
	

	
	__________________________

	
	

	
	__________________________


Interfered assignment

	Administration reference no. (13x):
	 _________________________

	
	

	Frequency (1a):
	 _________________________

	
	

	Location (4a):
	 _________________________

	
	

	Coordinates (4c):
	 _________________________

	
	

	Class of station (6a):
	 _________________________


TYPE OF MEASUREMENT

[  ] Fixed point, number of points: _____

[  ] Measurements over longer time periods

[  ] Mobile
MEASUREMENT DATA
	Number of the measurement:
	 _________________________

	
	

	Measured frequency:
	 _________________________

	
	

	Measured bandwidth:
	 _________________________

	
	

	Date(s) of measurement:
	 _________________________

	
	

	Time period:
	 _________________________

	
	

	Location:
	 _________________________

	
	

	Geographical coordinates (deg/min/sec):
	 _________________________

	
	

	Altitude measurement location:
	 _________ m above sea level 

	
	

	Height measurement antenna:
	 ________ m above ground level

	
	

	Polarization of measurement antenna:
	 _________________________

	
	

	Customer's antenna:
	 [  ] yes   [  ] no

	
	

	Description of the transmission path1:
	 __________________________

	
	

	
	___________________________

	
	

	
	___________________________

	
	

	Propagation conditions:
	___________________________

	
	

	
	___________________________

	
	

	
	___________________________

	
	

	Remarks:
	___________________________

	
	

	
	___________________________

	
	

	
	___________________________


MEASUREMENT RESULTS
In case of measurement over a longer time period:

Quasi-maximum value (10 %): _____ dB(V/m

Quasi-minimum value (90 %): _____ dB(V/m

MEASURED VALUE2: _____ dB(V/m

1
to be indicated on a map, attached to this report in the case of mobile field strength measurements
2
in case of measurement over longer time period or mobile measurement the median value should be mentioned

ANNEX 2
Example for mutual agreement subject to use of Fixed service
Agreements between countries X on the one hand, and country Y on the other hand, covers the coordination and use of the bands A-B and C-D for point- to- multipoint communications systems in the vicinity of the X-Y border. 

· Beyond the coordination zone each country may have full use of the entire above frequency bands. 

· The coordination zone(s) is (are) defined as the area adjacent to the X-Y border extending the agreed distance between either countries.

·  In the coordination zone(s), each frequency band has to be clarified to use either master or Fixed remote class of stations. The frequencies shall be used, consistent with agreed technical criteria on the power emissions (E.I.R.P and E.R.P) in different class of stations (Master, Fixed remote and master).

· The other technical parameter which has to be seen in this mutual agreement is the maximum antenna height above average terrain in E.I.R.P and E.R.P.

ANNEX 3
Example for mutual agreement subject to use of Land- Mobile service

This agreement between country X and country Y covers the establishment and operation of Land-Mobile radio services operating the bands E-F and G-H along the X-Y border.

1 .Sharing arrangement 

The frequency bands covered by this arrangement are to be shared along the border as indicates such as bellow:

a) Country X

Country X has the unrestricted use of the frequency bands E-E1 (a portion of the frequency band E-F) and G-G1 (a portion of the frequency band G-H) in the coordination zone within country X.

b) Country Y

Country Y has the unrestricted use of the frequency bands E1-F (a portion of the frequency band E-F) and G1-H (a portion of the frequency band G-H) in the coordination zone within country Y.

c) Shared channels

Both countries may agree that some paired channels are to be available as public safety mutual aid channels (mutual aid channels are to be used only for coordination of tactical communications between different public safety organizations, or for other similar emergency communications).

2 .Coordination zone

The coordination zone is the area adjacent to the X-Y border extending an agreed distance within either country. Within this zone, the countries may use their allotted portions of spectrum subject to the effective radiated power (e.r.p) and effective antenna height (EAH) limits as the countries agree on.

3. Two frequency channeling arrangement
Everywhere within the coordination zones, the countries will use spectrum on the basis of a tow frequency channeling plan with mobile station transmitters in the E-F band and base station transmitters in the G-H band. A mobile station may also transmit on any frequency assigned to its associated base station.

· Use of E-F and G-H bands outside of the coordination zones

Beyond agreed distance from the border, the countries have unrestricted use of this band. 

ANNEX 4
A mutual agreement experienced between Iran and Azerbaijan on GSM frequency bands
The Ministry of Communications and Information Technology of the Republic of Azerbaijan and the Communications Regulatory Authority of Ministry of Information and Communications Technology of the I.R. of IRAN hereinafter referred to as "sides", deciding to reach this protocol between two countries for harmonized and coordinated use of GSM networks in the border area of two countries.

Emphasizing the common interests and concern in establishing closer relationship between two countries in the field of GSM Mobile Telecommunications, two sides agreed as follows:

1- This Protocol covers frequency bands of GSM and EGSM networks based on the tables of Appendix 1.

2- Two sides agreed to use the GSM frequency bands with the equitable access in the border areas as defined in item 5.

3- Both sides shall endeavor to reduce the cross border range of harmful interference caused by their stations and make all efforts for minimizing the extension of all their GSM networks' service area into the territory of another side as quantified in this Protocol.

4- This Protocol shall in no way affect the rights and obligations of the two sides arising from the constitution and convention of the ITU, the Administrative regulations and agreements concluded within the framework of the ITU as well as any other agreements.

5- Coordination zone is defined as the area adjacent to the border area extending a distance of X km within each country.

6- In the coordination zone, the usage of frequencies shall comply with the tables of Appendix 1 and its technical and regulatory criteria.

7- The Ministry of Communications and Information Technology of the R. of Azerbaijan and the Communications Regulatory Authority of the Ministry of Information and Communications technology of I.R. of Iran are responsible for implementation of this Protocol and they shall take all appropriate action to ensure that their GSM networks completely comply with all contents of this Protocol.

8-  From the date of signature of the Protocol, both sides shall take all appropriate actions to put into effect the provisions of this Protocol in agreed date (months). This Protocol remains in force for a period of agreed date (years). Upon the expiration of this time period, its validity shall be automatically renewed for another agreed date (years). If each side wishes to terminate this Protocol, it shall inform through an official letter to the other side not later than agreed date (months) before the expiration date of the first agreed date (years) or its subsequent periods.

9- Both sides agreed to furnish within agreed date after signing of this protocol, the other side with the results of their first investigations and measurements about the any inconsistency of the other side GSM network with the provisions of this protocol.

10- Both sides agreed to review the progress of implementation of this protocol within agreed date (months) after signing of this protocol by holding a meeting, agreed date (month) before that meeting both sides shall send to other side the results of monitoring including ARFCN. Also both sides agreed to review the thresholds mentioned in this protocol in order to make them harder and limit the coverage area on the other side territory as much as possible.

11- As decided, both sides introduced their competent contact persons as indicated in Appendix 3 to make necessary facilities and to accelerate the coordination and correspondence in this respect between two sides.  
Appendix 1

Technical and Regulatory Criteria

1- Using of GSM frequency bands in the coordination zone is allotted for each side as follows:

GSM- 900 and E-GSM
	Frequency bands for R. of Azerbaijan (MHz)
	Frequency bands for I.R. of  IRAN  (MHz)

	Channel No.
	Uplink Freq.
	Downlink Freq.
	Channel No.
	Uplink Freq.
	Downlink Freq.

	A1-A2
	
	
	A4-A5
	
	

	B4-B5
	
	
	B1-B2
	
	

	B10-B11
	
	
	B7-B8
	
	

	B16-B17
	
	
	B13-B14
	
	

	Guard Bands:A3,A6,B3,B6,B9,B12,B15


GSM- 1800

	Frequency bands for R. of Azerbaijan (MHz)
	Frequency bands for I.R. of  IRAN  (MHz)

	Channel No.
	Uplink Freq.
	Downlink Freq.
	Channel No.
	Uplink Freq.
	Downlink Freq.

	C4-C5
	
	
	C1-C2
	
	

	C10-C11
	
	
	C7-C8
	
	

	C16-C17
	
	
	C13-C14
	
	

	C22-C23
	
	
	C19-C20
	
	

	Guard Bands:C3,C6,C9,C12,C15,C18,C21 


2- Each side shall take all necessary technical actions for minimizing the coverage area of its GSM networks in the other side territory. The received power of other side network shall be limited to agreed power (dBm) at the height of agreed height (m) above the ground level on agreed distance (km) from the border.

2-1 The above measurement shall be done with TEMS Investigation standard equipment.

2-2 In some populated areas which are located on the border the received power of other side network shall be limited to agreed power (dBm) at the height of agreed height (m) above the ground level on agreed distance (km) from the border. 

It was decided that both sides prepare and announce the list of their prioritized populated areas in border area, within step by step (month) after signing of this protocol. Both sides may make addition to this list, whenever needed. 
2-3 The above mentioned criteria (items 2, 2-1 and 2-2) cover the propagation by the BTSs in the coordination zone and all the BTSs far away from the border and behind the coordination zone.

2-4 In special cases which the propagation could not practically be limited to the provisions of this protocol, Both sides shall make all technical efforts to limit providing their service in the other side territory.

3- If each side discovers that the other side GSM power is more than the above threshold, it should duly inform the other side about the matter with providing technical information based on the Appendix 2.

4- Considering the importance of the matter, the relevant side should acknowledge receipt of the official letter in step by step (week) and within agreed date shall take all necessary actions for elimination of interference and limiting the power to the agreed threshold.

5- Within agreed date after receiving the initial letter, the requested side shall inform the other side about its action for elimination of interference or limiting the power to the agreed threshold in the other side territory.

6- Each country shall use its own frequencies of tables of Appendix 1 to this Protocol in the coordination zone, but if there will be a need for using of other country's mentioned frequency bands in the coordination zone of its territory, the following procedures shall be taken:

6-1 Using the frequency bands of other side in the coordination zone is completely subject to the agreement of concerned side and the requesting side must coordinate this usage before its using.

6-2 For this purpose, the requesting side has to send its request providing the technical characteristics based on Annex 2 to Appendix 1 of the related GSM stations to the requested side by an official letter.

6-3 The requested side has to send back an acknowledge receipt within agreed date. If within agreed date of sending the letter, the acknowledge receipt is not received by the proposing side, the matter should be officially followed up. 

6-4 Within agreed date after receiving the initial letter, requested side shall also inform the other side about its decision in this regard whether or not they agree with this frequency using. The agreement for this purpose could be conditional or for a specific time period.

6-5  After agreed date of sending the initial letter, if no response is received, the requesting side may duly request the other side to announce its decision.

6-6  If after agreed date of sending the second letter (referred to in item 6-5) no response is received by the requesting side, it is deemed that the other side does not agree with this frequency usage and the requesting side cannot use the frequencies mentioned in its related letter.

7- Two sides agreed that in coordination zone, I.R. of Iran shall use agreed codes for Network Color Code (NCC) for its base stations and Republic of Azerbaijan shall use another agreed codes for NCC for its base stations.

Annex 1 to Appendix 1

List of Populated Areas 

(To be included within one month after signing the Protocol)

Annex 2 to Appendix 1

Technical parameters of GSM stations

	1
	Station name

	2
	Geographical Coordinates

	3
	Antenna height above ground level

	4
	Antenna height above sea level

	5
	Azimuth of the sectors

	6
	Mechanical and electrical tilt of antenna

	7
	Radiated power (EIRP-dBw)

	8
	Allocated carriers per sector

	9
	Antenna Polarization

	10
	Antenna Gain (dBi)

	11
	Date of on air

	12
	Antenna Pattern

	13
	Effective antenna height in 10 degree interval

	14
	CGI (Cell Global Identity)


Appendix 2

Technical parameters for reporting any inconsistency with protocol

	1
	Measured Power in dBm in 3m above ground level

	2
	Geographical Coordinates of the measurement 

	3
	Time and date of measurement 

	4
	CGI (Cell Global Identity)

	5
	Frequency in MHz or channel number
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