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	PLENARY MEETING

	CEPT

	EUROPEAN COMMON PROPOSALS FOR THE WORK OF THE CONFERENCE

	Part 5
Annex 4 to the Agreement, Section I: Limits and methodology for determining when agreement with another administration is required


Agenda items of Resolution 1224 of the ITU Council: resolves 2.1.1

Introduction

The GE06 Agreement will, as the previous Stockholm 1961 and Geneva 1989 Agreements, contain an article which deals with the modification of the Plans. Technical provisions are needed to describe when agreement with another administration is required when modifications of the Plans (Annex 1 of the GE06 Agreement) or to the List (Annex 6 of the GE06 Agreement) are to be made.
During the transition period there is a need to have technical provisions for modifications to the Plan not only for the digital to digital case but also for mixed situations with analogue broadcasting.

In order to identify administrations with which coordination is mandatory, if a new broadcasting assignment/allotment is to be introduced or an existing assignment/allotment is to be modified, a coordination trigger is needed. This includes frequency ranges where sharing with other primary terrestrial services applies, which therefore requires a coordination trigger to protect these other primary terrestrial services. 

In the case of a new or modified assignment to another primary terrestrial service, there is also the need for a reciprocal coordination trigger to protect the broadcasting service.

The trigger mechanism aims at identifying those administrations with which coordination is required. 

Proposal
EUR/7A5/1

a)
In order to identify administrations with which coordination is mandatory, if a new broadcasting assignment/allotment is to be introduced or an existing broadcasting assignment/allotment is to be changed or a new assignment of another primary terrestrial service is to be introduced or an existing assignment to another primary terrestrial Service is to be modified, a coordination trigger methodology based on field strength values shall be used.

b)
For broadcasting services, these field strength values characterise a limit of the interference level at the boundary
 of the territory of a potentially affected administration. If these values are exceeded by the assignment/allotment to be introduced or changed, coordination with the affected administration is mandatory.
c)
For assignments to other primary terrestrial services
, these field strength values characterise a limit in the level of interference arising from the new or changed broadcasting assignment/allotment and they are used to identify if a potentially affected assignment to another primary terrestrial service exists within the area where the field strength values are exceeded. If a potentially affected assignment to another primary terrestrial service is identified then coordination with the responsible administration is mandatory
d)
The method shall make provision for the broadcasting systems T-DAB, DVB-T and analogue television as well as for other primary terrestrial services in the frequency bands 174-230 MHz and 470-862 MHz.
e)
Section I of Annex 4 to the GE06 Agreement should be as in Attachment 1 to this ECP.
Reasons
In the ST61 and the GE89 Agreements the trigger is given by means of distances. The Agreements contain tables of distances which apply to the various propagation conditions and transmitter characteristics. If a similar approach were also applied to the new RRC-06 Agreement, with its large planning area, different propagation zones,large number of different broadcasting systems and large number of other primary terrestrial services, it would significantly increase the complexity of the trigger methodology. This could only be compensated for by tables of coordination distances  so simplistic that coordination would be required in very many cases, resulting in  considerable loss of time for administrations. 

In contrast, the method proposed is straightforward as it gives a calculation method rather than an extensive list of coordination distances while taking into account the transmitter characteristics and various propagation conditions.
Further considerations 

The BR should provide a computer program which implements the proposed method, thus giving a unique reference for the coordination trigger.

All the following tables are based on the understanding that the protection ratio figure, as supplied, provides the necessary margin to ensure correct functionality of a service under interference.
ATTACHMENT 1

Introduction

If an administration proposes to modify the Plan or to coordinate a station of another primary terrestrial service it is necessary to determine if any administration(s) might be affected, i.e., the administration(s) with whom coordination is necessary and agreement has to be sought. This annex contains the limits and the appropriate technical methodology needed to identify  the administrations with which coordination is required. 

The methodology defines an area within which a trigger field strength value is exceeded. By selecting the appropriate trigger field strength value in the attached appendices, it is possible to identify the total area within which the relevant trigger field strength is exceeded for a range of services and hence determine the administration(s) with which coordination is required.

The process of identification of administrations potentially affected is based on the determination of coordination contours associated to new or modified entries/stations (see section 2). Affected administration are those administrations whose national boundaries, for broadcasting, or service areas of other primary terrestrial services, are intersected by or enclosed within these contours.

Outline of the method to identify potentially affected administrations

The total area within which the relevant trigger field strength is exceeded is determined on the basis of known characteristics for the proposed new or modified entries/station. However, the details of operation of the potentially affected stations are unknown and hence it is necessary to assume worst case parameters for the propagation path and for the system parameters of the unknown receiving stations.

Although the determination of the area within which coordination is required is based on technical criteria, it is important to note that it represents a regulatory concept for the purpose of identifying the area within which detailed evaluations of the interference potential need to be performed. Hence, the coordination area is not an exclusion zone within which the sharing of frequencies is prohibited. Detailed analysis should show that sharing within the coordination area is possible.

The methodology allows for the determination of the distance for each azimuth around the proposed new or modified entries/station, or the area within which the station is located, beyond which the interfering field strength is expected to be less than a specific value for all but a specified percentage of the time. When this distance is determined for each azimuth around the proposed new or modified entries/station it defines an iso-field-strength contour, called the coordination contour, which encloses the coordination area. Separate coordination contours are produced for each trigger field strength required. 

The determination of the field strength is based on the propagation model in Chapter 2 of Annex 2. This propagation model is not valid beyond 1000km and therefore the calculation of interference from any transmitter is limited to the 1000km maximum distance of the propagation model.

Modifications to the Plans

In order to identify those administrations potentially affected by a proposed modification to the Plans, it is necessary to identify the relevant trigger field strength(s) to be used in the calculations.

For an intended modification to the Plan, the characteristics of the assignment or allotment are known. In particular, the geographical coordinates defining the allotment area or the location of the transmitter(s) are given. Based on this information, a list of countries within a 1000km distance from the service area or the transmitter site under consideration is developed. This list can be set up by intersecting a corresponding contour with the national boundaries of administration as given by the IDWM.

In order to check for any potentially affected broadcasting services all countries whose boundaries lie inside or are intersected by the 1000km contour should be taken into consideration.

In order to check for potentially affected stations of other primary terrestrial services, a list is established from the administrations that might be affected in the List of assignments to other primary terrestrial services in Annex 6 to the GE06 Agreement.  In addition, it is necessary to include any relevant assignments from other primary terrestrial services currently under coordination. Those assignments are selected which are associated to any country identified in the first step and which, secondly, based on spectral overlap may be affected by the envisaged frequency of the proposed Plan modification.

Information contained in corresponding relevant footnotes to Article 5 of the RR should be taken into account in order to reduce the number of potentially affected assignments to other primary services.

The result of this selection process will be a list of countries/assignments for which the corresponding trigger values have to be extracted from the tables of trigger values in Appendix A to this Annex.

For each unique trigger value in this list a coordination contour is developed. By intersecting them with or enclosing

· the national boundaries of those administrations identified in step 1 in relation to broadcasting,

· the service areas of OS identified in the second step 

the administrations are identified with whom coordination is actually required.

If the coordination contour for a specific trigger value does not enter or enclose the territory of another administration coordination is not required for the service corresponding to that trigger value.

If a coordination contour results in the identification of other administrations or other primary terrestrial services to be affected, the analysis is finalized by explicitly calculating the field strength values the proposed Plan modification will generate at the national boundaries of the identified countries in relation to broadcasting service and around the service areas of the identified other primary terrestrial services.
Coordination of assignments of other primary terrestrial services with broadcasting services
The starting point is the intended modifications or additions to the list in Annex 6 whose characteristics are known. In particular, the location of the stations(s) need(s) to be given explicitely. Based on this information and using the methods described in section 2.1 the assignments and the administrations with which coordination is required are identified.

The analysis if finalized by explicitly calculating the field strength values at the national boundaries of the identified countries.
Different coordination scenarios

The following subsections describe the basic assumptions made about interference assessment and the location of the point of reference to be used for the construction of the coordination contours for the various frequency sharing scenarios.
Individual stations operating from a fixed location

For a broadcasting station or a station in another primary terrestrial service, operating from a fixed location, the coordination contours are calculated in all directions of azimuth from the geographical location of the transmitting or receiving antenna and taking into consideration any variation in the antenna gain towards the horizon.
Broadcasting stations operating in a SFN

For a broadcasting station operating in an SFN coordination contours are calculated by using as point of reference, for the construction of the coordination contours, the centre of all transmitter locations in the SFN. The individual field strength contributions of the transmitters are combined by means of the power sum method (see Chapter 3 of Annex 2).

Broadcasting allotments

In the case of an allotment, the characteristics of the associated reference network (RN) and reference planning configuration (RPC) are used as the source of the interfering field strength. Each boundary test point of the allotment will be considered as a source of the interference potential of the allotment. The coordination contour(s) for an allotment are calculated by employing as point of reference the centre of all allotment vertices. 

In the case of an allotment with linked assignments the two calculations described below shall be performed and the maximum field strength from the two calculations taken as the relevant field strength. 

In the first calculation the characteristic properties of the associated reference network and reference planning configuration are used as the source of the interference potential as described above.

In the second calculation the characteristic properties of the linked assignments are used in order to calculate the aggregate interference potential. 

In both cases, i.e. with or without linked assignments, the average of the allotment vertex coordinates is employed as point of reference for the construction of the coordination contours.
Mobile (except aeronautical mobile) stations

For a mobile (except aeronautical mobile) station, the point of reference is to be determined from the vertices delimiting the specified service area, within which the mobile (except aeronautical mobile) stations are operating. In developing the coordination contour, the radiated power used in the calculations takes into consideration the expected number, density and type of operation of the transmitting mobile (except aeronautical mobile) stations. No allowance is made for antenna discrimination.

Aeronautical radionavigation stations

For ground based aeronautical radionavigation stations, the point of reference is to be determined from the vertices delimiting the specified service area within which the aeronautical radionavigation stations operates. 

For both ground and air based segments the specified service areas should be confined to the national territory. For the air based segment, no allowance is made for antenna discrimination.
Determination of the trigger field strength

Modifications to the Plans
Protection of broadcasting services
The trigger field strength Ftrigger is calculated as follows:

 Ftrigger  =  Fmed  +  fcorr  –  PR  –  CF

(4.1.1)
where 

Fmed is the minimum median equivalent field strength of the relevant (victim) broadcasting system (see section A.1 of Appendix A) and

fcorr is the frequency correction as described below. 

PR is the relevant protection ratio and 

CF is the relevant combined location correction factor. 

If the protection ratios distinguish between tropospheric and continuous interference, the tropospheric case is to be taken. In order to account for the worst reception case, no receiving antenna discrimination for fixed roof-level reception is taken into account.

In Annex 2 of the GE06 Agreement the minimum median field strengths for the reference planning configurations are calculated for 200 MHz (Band III) and 650 MHz (Band IV/V). For other frequencies the following interpolation rule is used:

· for fixed reception, Corr = 20 log (f/fr), where f is the actual frequency and fr the reference frequency of the relevant band quoted above;
· for portable reception and mobile reception, Corr = 30 log (f/fr) where f is the actual frequency and fr the reference frequency of the relevant band quoted above.
The same correction should be applied for the trigger procedure when the minimum field strength of the relevant broadcasting system is to be evaluated. Calculation of the interfering field strength should be based on the propagation model described in Annex 2. The following characteristics for the determination of interference into the broadcasting receiver are used: 

· the propagation curves for the tropospheric case (i.e. 1%time) are used;
· for clutter type the rural case is used;
· the field strength is calculated for 10 m agl.
Protection of other primary terrestrial services
The trigger field strength Ftrigger is calculated as follows:



Ftrigger  =  Fmin  –  PR               (4.1.2)

where 

Fmin 
is the minimum field strength of the relevant (victim) system from the other primary terrestrial service and 

PR is the relevant protection ratio, provided in Appendix A.

The propagation prediction method included in Annex 2 is used for the calculation of the interfering field strength. 

For ground-to-ground calculations, the clutter type rural and propagation curves for 10% time are used. 

For ground-to-air calculations the propagation model in Annex 2 of the GE06 Agreement is not valid and the free space method should be used. 

The field strength is calculated for the antenna heights provided in the relevant tables in sections A.2, A.3, or A.4 of Appendix A.

In the absence of notified values for the height of the receiving antenna above the ground, the  the height of the transmitting antenna for the other primary terrestrial service above the ground should be used for the height of the receiving antenna.
Coordination of a station in an other primary terrestrial service

For a transmitting station in another primary terrestrial service

The trigger field strength Ftrigger is calculated as indicated in section 4.1 using the minimum median field strength of the relevant broadcasting system as indicated in Appendix B, with the appropriate frequency correction. Calculation of the interfering field strength should be based on the propagation model described in Annex 2 of the GE06 Agreement.

For ground-to-ground calculations, the clutter type rural and propagation curves for 1% time should be used. 

For air-to-ground calculations the propagation model in Annex 2 of the GE06 Agreement is not valid and the free space method should be used. 

In the absence of notified values for the effective antenna height of the transmitting antenna a value of 37.5 m should be used for:

· a land station in the aeronautical radionavigation service;

· a station in the fixed service; and 

· a base station in the land mobile service. 

In the case of aeronautical services for air-borne station the height of the transmitting antenna above the ground is 10000 m.

For a receiving station in another primary terrestrial service

For the coordination of a receiving station it is necessary to assume worst case figures for the operation of a broadcasting station:

· total maximum radiated power 60dBW

· maximum effective height 3000m and mixed polarization.
Construction of coordination contours

The coordination contour is developed using equally spaced radials 1 degree apart, over 360° around the allotment/assignment, centered on a single reference point. 

The coordination contour is calculated for each radial by starting at a distance of 1000km from any transmitter or the nearest part of the allotment boundary and moving along the radial towards the reference point in 10km steps.

In this Annex, the procedures determine for each one degree step in azimuth around the coordinating broadcasting station or station in another terrestrial service, the distance at which the trigger field strength is reached and hence the distance used to create the coordination contour. All field strength calculations are based on the propagation model described in Annex 2 of the GE06 Agreement. As the propagation curves are based on 1kW e.r.p., adjustment will need to be made for the actual transmitter power and the relevant antenna gain on each azimuth.
However, if the trigger field strength has not been reached at the 1000km limit of the propagation model, the coordination contour on that radial/azimuth should have a distance of 1000km from the point of reference.

The resulting coordination contours should be drawn on a map in order to facilitate the coordination process.
Coordination contour requirements

The coordination scenarios and the various procedures contained in this Annex are based on different assumptions. Hence, the size of the coordination contours will depend on the coordination scenario. Separate coordination contours are therefore required for each sharing scenario described in section 3. Furthermore, the coordination contour developed for one coordination scenario cannot be used to determine the extent of any impact on the radiocommunication services covered by a different coordination scenario. Thus, a new or modified broadcasting entry/station sharing a frequency band that is also allocated to another terrestrial service will have two separate coordination areas:

· one coordination area for determining those administrations with broadcast receivers that may be affected by the operation of the new or modified broadcasting entry/station; and

· one coordination area for determining those administrations with receiving stations in another terrestrial service that may be affected by the operation of the new or modified broadcasting entry/station.
Additional contours

In addition to the coordination contour, additional contours may be drawn to facilitate more detailed sharing discussions. These additional contours may be based on less onerous sharing criteria (e.g. the inclusion of polarization, antenna discrimination at the affected receiver) than that used for developing the coordination area. These additional contours may be developed by the same method used to determine the coordination contour, or by other methods as agreed on a bilateral basis between administrations.

Calculation of field strength values

Assignment based Plan modifications

In the case of an assignment its characteristic properties will be used in order to calculate the field strength at a given point (e.g. geographical coordinates, maximum radiated power, effective antenna height etc.).

Allotment based Plan modifications

In the case of an allotment the characteristic properties of the associated reference network, in particular its actual power budget, inter-transmitter distance, etc. are used in order to calculate the field strength at a given point. Each allotment vertex is taken into consideration as a source of interference. The position and orientation of the reference network with regard to this vertex is described in section 6.2.1. The largest field strength obtained, at the point under consideration, from each allotment vertex is taken as the value of field strength to be used. 
Position and orientation of the reference network

For the calculation of the outgoing interference of the reference network each boundary test point of the allotment is regarded as a source of outgoing interference. For this calculation it is necessary to know how the boundary test point acts as a source of interference, (i.e. how the reference network as the source of interference is positioned and oriented with regard to the boundary test point and the calculation point located on the buffer zone contour). This positioning and orientation of the reference network is explained below.

All reference networks can be characterised by hexagons. One edge (the ‘starting edge’) of the hexagon is set perpendicular to the connecting line between the boundary test point and the calculation point. The centre of the starting edge is positioned at the boundary test point.

The other vertices and the centre of the hexagon are further away from the calculation point than the vertices of the starting edge. This fixes the position of the reference network and its transmitters. The field strength is then calculated and the reference network rotated around the allotment boundary to the next test point. This procedure is repeated until the reference network is back in the starting position.

In the case of a 3-transmitter hexagon the closest transmitter to the boundary test point lies on the right hand side looking from the boundary test point to the calculation point.

A sketch of the situation is given for both possible reference network configurations (7 transmitters and 3 transmitters) in figures 5 and 6.

Due to the rotation of a notional hexagon around a national border, it is possible that one or more transmitters of the reference network could lie outside the territory of the administration for whose allotment the calculation is performed. Also, one or more transmitters of the reference network may lie in the sea. 

The field strength at the calculation point is evaluated separately for each transmitter of the reference network using the characteristics of the associated reference planning configuration. The resulting interfering sum field strength is evaluated by applying the power sum method. Mixed land-sea path propagation is calculated on basis of the ITU IDWM.
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Figure 1: 3-transmitter hexagon RN
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Figure 2: 7-transmitter hexagon RN

Allotment and linked assignment based Plan modifications

In the case of an allotment with linked assignments two calculations are performed for each calculation point. In the first calculation the interference potential generated by the allotment, as listed in the Plan, is determined as described in sections 6.2 and 6.2.1.

In the second calculation the characteristic properties of each of the linked assignments will, as listed in the Plan, be used as described in section 6.1 in order to calculate the aggregate interference potential. For each calculation point the maximum value from both calculations shall be taken as the relevant aggregate interference potential.
Plan modifications based on a set of assignments with common SFN identifier

In the case of a set of assignments with a common SFN identifier the characteristic properties of each of the assignments, as listed in the Plan, will be used, as described in section 6.1, in order to calculate the aggregate interference potential in terms of the powers um of the individual contributions.
Plan modifications based on an assignment linked to an allotment without SFN identifier

In the case of an assignment linked to an allotment with no SFN identifier the characteristic properties of the assignment, as listed in the Plan, will be used to calcualte the field strengthas described in section 6.1.

Appendix A to Attachment 1

Trigger Field Strengths for the Protection of the Broadcasting and Other Primary Services from a Modification to the Plan

A.1 
Coordination trigger field strengths for the Broadcasting Service

A.1.1 
Representative broadcasting systems

RRC06 deals with various broadcasting systems. Therefore, different trigger field strength values have to be taken into account. However, for determination of the affected administration, the trigger field strengths are evaluated for the following representative system variants of T-DAB, DVB-T and Analogue TV, including the respective reception modes and target location probabilities:

· DVB-T: 64QAM-3/4, fixed roof-level reception, 95% location probability
· T-DAB: mobile reception, 99% location  probability (Mode I, PL 3, see ITU-R Rec BS.1114)
· Analogue TV (AnTV): SECAM L, fixed roof-level reception, 50% location probability
These variants are regarded as the most sensitive variants which will be used in practice.

A.1.2
Coordination trigger field strengths for the Broadcasting Service

Tables A.1 and A.2 give the trigger field strengths for the representative broadcasting systems as described above for the frequencies 200 MHz and 650 MHz. The most critical trigger field strengths are indicated in bold in Tables A.1 and A.2.

Table A.1: Trigger field strengths for representative broadcasting systems at 200 MHz
	
	Broadcasting system to be protected

	
	DVB-T
	T-DAB
	AnTV

	Minimum median equivalent field strength
	Fmed  =  51 dBµV/m
	Fmed  =  60 dBµV/m
	Fmed  =  55 dBµV/m

	
	
	
	

	Interfering system
	
	
	

	DVB-T
	PR  =  21 dB

Ftrigger  =  17 dBµV/m
	PR  =  9 dB

Ftrigger  =  33 dBµV/m
	PR  =  35 dB

Ftrigger  =  20 dBµV/m

	T-DAB
	PR  =  26 dB

Ftrigger  =  12 dBµV/m
	PR  =  15 dB

Ftrigger  =  27 dBµV/m
	PR  =  42 dB

Ftrigger  =  13 dBµV/m

	AnTV
	PR  =  9 dB

Ftrigger  =  29 dBµV/m
	PR  =  2 dB

Ftrigger  =  40 dBµV/m
	PR  =  45 dB

Ftrigger  =  10 dBµV/m

	Note to the table: The trigger field strength values are related to the bandwidth of the service to be protected. In the case of DVB-T it is 8 MHz. This can be converted to 7 MHz bandwidth by subtracting 1 dB.


Table A.2: Trigger field strengths for representative broadcasting systems at 650 MHz
	
	Broadcasting system to be protected

	
	DVB-T
	AnTV

	Minimum median equivalent field strength
	Fmed  =  57  dBµV/m
	Fmed  =  65 dBµV/m

	
	
	

	Interfering system
	
	

	DVB-T
	PR  =  21 dB

Ftrigger  =  23 dBµV/m
	PR  =  35 dB

Ftrigger  =  30 dBµV/m

	AnTV
	PR  =  9 dB

Ftrigger  =  35 dBµV/m
	PR  =  45 dB

Ftrigger  =  20 dBµV/m

	Note to the table: The trigger field strength values are related to the bandwidth  of the service to be protected.


It is proposed to distinguish between the analogue and digital broadcasting systems that are to be coordinated but to take the most critical case for the wanted systems, since it is a priori not known which system will possibly used by the affected administration.

Table A.3 gives the final result of the proposed trigger field strengths to be used in coordination.

Table A.3: Trigger field strengths to be used in coordination

	Interfering system
	Trigger field strength (dBµV/m)

	
	Band III (200 MHz)
	Band IV/V (650 MHz)

	DVB-T
	17 
	23 

	T-DAB
	12
	-

	AnTV
	10
	20


A.2
Coordination trigger field strengths to protect the mobile service in the bands 174 - 230 MHz and 470 – 862 MHz

The trigger field strength levels to protect systems in the mobile service from T-DAB and DVB-T are provided in Tables A.4 and A.5 respectively with their corresponding service type codes.

Table A.4: Trigger field-strength values to protect systems in the mobile service 
in the band 174-230 MHz from T-DAB

	System
	Service type code (RRC-04 Report)
	Trigger field strength (dB(V/m) (1)
	Height of the receiving antenna (m) (2)

	Mobile radio low power devices
	MU
	16
	10

	Narrow-band FM system (12.5 kHz)
	M1 and RA
	 19 (base station)

27 (mobile station)
	 20 (base station)

1.5 (mobile station)

	Narrow-band FM system
	M2
	48
	10

	PMR (5 kHz channel spacing)
	XA
	27
	10

	Radio microphones (VHF)
	XM
	30
	10

	Notes to the Table: 

(1)
The trigger field-strength values are related to 1.5 MHz T-DAB bandwidth.

(2) In this table, the receiving antenna heights should be considered as reference points which correspond to the associated field strength values. They may not be fully representative of systems deployed in practice.


Table A.5: Trigger field-strength values to protect systems of the mobile service from DVB-T
	System
	Service type code
	Frequency range 
	Trigger field strength (dB(V/m) (1)
	Height of the receiving antenna (m)

	Analogue PMR, 12.5 kHz
	NV
	Band III
	30 (base stations),
38 (mobile stations)
	20 (base station)
1.5 (mobile station)

	OB Link 
	NS8
	790-862 MHz/Band III
	45 (UHF) /37 (VHF)
	10

	Talk-back link 
	NT8
	790-862 MHz/Band III
	47 (UHF) /39 (VHF)
	1.5

	Digital (e.g. CDMA)
	NA
	470-862 in Region 3, 790-862 MHz in countries in RR No. 5.316
	18 (base station)
	20 (base station)

	Generic Mobile (Base station)
	NB
	174-230 MHz / 470‑862 MHz
	See equation (A.2.1) and table A.6
	20.0

	Generic Mobile (Mobile Station)
	NB
	174-230 MHz / 470‑862 MHz
	See equation (A.2.1) and table A.7
	1.5

	Note to the Table: The trigger field-strength values are related to a DVB-T bandwidth of 8 MHz, however, they can be converted to 7 MHz bandwidth by subtracting 1 dB.


For the generic case (Type Code NB) in the mobile service, i.e. when there is no value of protection ratio available, the following equations should be used: 



Ftrigger  = –37  + F – Gi +LF + 10*log (Bi) + Po +20*log f +I/N ,  
(A.2.1)
where



F:
receiver noise figure LMS base/mobile station receivers, respectively (dB);



BI:
the bandwidth of the terrestrial broadcasting station (MHz);



Gi:
the receiver antenna gain (dBi);



LF:
antenna cable feeder loss (dB);



f:

centre frequency of the interfering station (MHz);



Po:
man-made noise (dB) (typical value is 1 dB for VHF band and 0 dB for UHF band); 



I/N:
Interference to Noise ratio that should be consistent with the threshold (margin) applicable when developing the plan.

For the generic case of the land mobile service (base stations), the following values of F, Gi, LF  and Po were adopted by IPG-1 (see Appendix 3 to Annex 6 to Doc. IPG-1/51):

Table A.6: Typical values of the parameters when applying equation (A.2.1) to derive trigger field strength values to protect the base stations for the generic case (type code NB) of the mobile service from DVB-T

	Frequency (MHz)
	174
	230
	470
	790
	862

	F (dB)
	8
	8
	4
	3
	3

	Gi (dBi)
	6
	8
	12
	17
	17

	LF (dB)
	2
	2
	2
	4
	4

	PO (dB)
	1
	1
	0
	0
	0

	F – Gi + LF + PO
	5
	3
	–6
	–10
	–10


For the generic case of the land mobile service (mobile stations), the following values of F, Gi, LF  and Po were adopted by IPG-1 (see Appendix 3 to Annex 6 to Doc. IPG-1/51):

Table A.7: Typical values of the parameters when applying equation (A.2.1) to derive trigger field strength values to protect the mobile stations for the generic case (type code NB) of the mobile service from DVB-T
	Frequency (MHz)
	174
	230
	470
	790
	862

	F (dB)
	11
	11
	7
	7
	7

	Gi (dBi)
	0
	0
	0
	0
	0

	LF (dB)
	0
	0
	0
	0
	0

	PO (dB)
	1
	1
	0
	0
	0

	F – Gi + LF + PO
	12
	12
	7
	7
	7


A.3
Coordination trigger field strengths for the Aeronautical 

Radionavigation Service in the bands 223-230 MHz, 590-598 MHz 

and 645-862 MHz and the Radionavigation Service in the band 585-

610 MHz band.

The trigger field strength levels to protect the aeronautical radionavigation and the radionavigation services from T-DAB and DVB-T are provided in Tables A.8 and A.8, respectively.

Table A.8: Trigger field strength values to protect aeronautical radionavigation service
 in the band 223‑230 MHz from T-DAB

	System
	Service type code (RRC‑04 Report)
	RR allocation
	Application
	Frequency (MHz)
	Trigger field strength (dB(V/m)
	Height of the receiving antenna (m)

	Tbd
	tbd
	Region 3 and countries in No. 5.247
	tbd
	223-230
	tbd
	10

	Notes to the Table:

1)
The trigger field strength values are related to 1.5 MHz T-DAB bandwidth.

2)
No assignments to the stations of aeronautical radionavigation service operating in the band 223‑230 MHz were notified to the ITU so far. No contributions concerning the protection criteria for such stations were submitted to ITU-R Working Parties either.


Table A.9: Trigger field strength values to protect the radionavigation and 
the aeronautical radionavigation services from DVB-T

	System
	Service type code (RRC-04 Report)
	RR allocation
	Application
	Frequency (MHz)
	Trigger field strength (dB(V/m)
	Height of the receiving antenna (m)

	Primary radar
	XG
	Countries in No. 5.302
	Airport radar
	590-598
	–12
	7

	tbd
	tbd
	Region 3 and countries in No. 5.247
	tbd
	223-230
	tbd
	10

	tbd
	tbd
	Region 3
	tbd
	585-610
	tbd
	10

	RSBN
	AA8
	Countries in No. 5.312
	Short-range radio Navigation, air-to-ground component Typical antenna height
	Appropriate channels in band 
645‑862 MHz 
	42
	10

	RLS 1 (TYPE 1)
	AB
	Countries in No. 5.312
	Primary radars Type 1

Ground-to-ground
	Appropriate channels in band 
645‑862 MHz 
	14


	10

	RLS 1 (TYPE 2)
	AB
	Countries in No. 5.312
	Primary radars

Type 2

Ground-to-ground
	Appropriate channels in band 
645‑862 MHz 
	17


	10

	RLS 2 (TYPE 1)
	BD
	Countries in No. 5.312
	Secondary radars

Ground-to-air component
	Appropriate channels in band 
645‑862 MHz 
	55


	10 000 m

	RLS 2 (TYPE 1)
	BA
	Countries in No. 5.312
	Secondary radars

Air-to-ground component
	Appropriate channels in band 
645‑862 MHz 
	32


	10

	RLS 2 (TYPE 2)
	BC
	Countries in No. 5.312
	Secondary radars

Ground-to-air component
	Appropriate channels in band 
645‑862 MHz 
	77


	10 000 m

	RLS 2 (TYPE 2)
	AA2
	Countries in No. 5.312
	Secondary radars

Air-to-ground component
	Appropriate channels in band 
645‑862 MHz 
	24


	10

	Notes to the Table:

1)
The trigger field strength values are related to a DVB-T bandwidth of 8 MHz, however, they can be converted to 7 MHz bandwidth by subtracting 1 dB.

2)
The trigger field strength for systems in aeronautical radionavigation service operating in accordance with No. 5.312 were obtained using the protected field strength for these systems and protection ratios for co-channel interference from DVB-T.


A.4
Coordination trigger field strengths for the Fixed Service in the bands

174-230 MHz and 470‑862 MHz

For the generic case (type code FK), i.e. when there is no value of protection ratio available, the following equations should be used:


Ftrigger 
= –37  + F – Gi +LF + 10*log (Bi) + Po +20*log f +I/N ,        (A.4.1)

where



F:
receiver noise figure FS base/mobile station receivers, respectively (dB);



Bi:
the bandwidth of the terrestrial broadcasting station (MHz);



Gi:
the receiver antenna gain (dBi);



LF:
antenna cable feeder loss (dB);



f:
centre frequency of the interfering station (MHz);



Po:
man-made noise (dB) (typical value is 1 dB for VHF band and 0 dB for UHF band);



I/N:
Interference to Noise ratio that should be consistent with the threshold (margin) applicable when developing the plan.
Based on the information in Recommendation ITU-R F.758, F.1670 and SM.851, the following values of F, Gi  are proposed:

Table A.10: Typical values of the parameters when applying equation (A.4.1) to derive trigger field-strength values to protect the stations for the generic case (type code FK) of the fixed service from DVB-T

	Frequency (MHz)
	174‑230
	500
	800

	F (dB)
	5
	5
	5

	Gi (dBi)
	9
	14
	16

	LF (dB)
	4
	5
	5

	Po (dB)
	1
	0
	0

	F – G + LF + Po
	1
	–4
	–6


For other frequencies in the UHF band, the interpolation should be made by applying a correction of 10log(f/500).

The trigger field strength levels to protect systems in the Fixed Service from DVB-T are provided in Table A.9 with their corresponding service type codes.

Table A.11: Coordination triggers to protect systems of the fixed service from DVB-T

	Service, System
	Service type code
	Frequency range 
	Trigger field strength (dB(V/m)
	Height of the receiving antenna (m)

	Fixed, relocatable system
	FF
	790-862 MHz
	24 
	37.5

	Fixed, Point to Multipoint
	FH
	790-862 MHz
	13 
	37.5

	Generic Fixed Service
	FK
	174-230 MHz and 470‑862 MHz
	See Formula (A4.1) and Table A.10
	37.5

	Note to the table: The trigger field strength values are related to a DVB-T bandwidth of 8 MHz, however, they can converted to 7 MHz bandwidth by subtracting 1 dB.


Appendix B to Attachment 1

Trigger Field Strengths for the Protection of the Plan from Stations of Other Primary Terrestrial Services

B.1
Coordination trigger field strengths to protect the broadcasting

service in the bands 174-230 MHz and 470‑862 MHz

B.1.1
Representative broadcasting systems

See section A.1.1 of Appendix A for the broadcasting system variants.

B.1.2
Derivation of trigger levels

There have been some detailed investigations on protection of DVB-T system against interference from systems in the fixed and mobile services. Their operational frequency range lies either within the bandwidth of the digital television signal or partially overlaps with it. Therefore, a more general case of interference from Other Services to digital terrestrial broadcasting can be covered by using the trigger criteria for digital broadcasting interfered with by digital broadcasting.

No detailed studies on analogue television interfered with by all systems with which sharing occurs, i.e. ARNS, mobile service, fixed service have been made. Therefore it is suggested to use the same trigger criteria for analogue television interfered with by terrestrial broadcasting for this purpose (see  section A.1.2 of Appendix A).

B.1.3
Coordination trigger field strengths for the Broadcasting Service

Table B.1 gives the trigger field strengths for the representative broadcasting systems as described above for the frequencies 200 MHz and 650 MHz.

Table B.1: Trigger field strengths for representative broadcasting systems
	Broadcasting service to be protected
	Trigger field strength (dBµV/m)

	
	Band III (200 MHz)
	Band IV/V (650 MHz)

	DVB-T
	17
	23 

	T-DAB
	27
	-

	AnTV
	10
	20

	Note to the table: The trigger field strength values are related to a  bandwidth 8 MHz.  


It is proposed to take the most critical case for the wanted systems, since it is a priori not known which system will possibly used by the affected administration. However, analogue television is expected to be switched off after a transition period. Therefore, probably two sets of values are necessary to be kept. Table B.2 gives the final result of the proposed trigger field strengths to be used in coordination.

Table B.2: Trigger field strengths to be used in coordination
	Broadcasting services to be protected
	Trigger field strength (dBµV/m)

	
	Band III (200 MHz)
	Band IV/V (650 MHz)

	Analogue 
	10
	20 

	Digital 
	17
	23

	Note to the table: The trigger field strength values are related to the bandwidth of the wanted service. In the case of DVB-T it is 8 MHz. This can be converted to 7 MHz bandwidth by subtracting 1 dB.








� The term ‘boundary’ for the contour delimiting the territory of an administration has been used in the ST61, GE84 and GE89 Agreements


� Including Radio Astronomy in areas where it has a primary status.
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