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Notices 
accepted: T01
(TB5 also 
accepted)

CAUTION: 
Fragment 
should be 
GE84
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Some 
definitions

• Nuisance field strength(NFS)
• The field strength of the interfering transmitter (at its 

pertinent e.r.p.) modified by the relevant protection 
ratio.

• It is a single source interference (SSI)

• Usable field strength (Eu)
• Minimum value of the field strength necessary to 

permit a desired reception quality, under specified 
receiving conditions, in the presence of natural and 
man-made noise and interference.

• It considers multiple sources of interference (MSI) 
involving all relevant SSIs

• For the application of the Article 4 procedure, a 
statistical computation method for MSI is used: the 
simplified multiplication method described in Chapter 
4 of Annex 2
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Basis of 
calculations 

Compatibility
analysis
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1’500 km

Steady & Tropo

Eu

Eu

Eu

Eu

Eu

Eu

Eu

Based on the coordinates of a station, the tool assesses 
all identified interference sources within a radius of 1’500 km 
for a given frequency and adjacent frequencies up to ±400 kHz.
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Compatibility 
Analysis

§4.3.7 of the 
GE84 

Agreement

• 4.3.7 If the administration consulted is responsible for: 

• 4.3.7.1 a sound broadcasting station, it should normally 
accept the proposed modification provided that: 

• – the resulting usable field strength is not greater 
than 54 dB(µV/m); or 

• – the resulting usable field strength is greater than 
54 dB(µV/m), but is increased by 0.5 dB or less compared 
with the reference usable field strength. 

• An increase of more than 0.5 dB is open to negotiations, in 
which more detailed calculation methods may be used
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Coordination Exam and Compatibility analysis
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Coordination 
Examination

Compatibility 
Analysis
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Coordination Examination: Services likely to be affected

Other VHF-FM sound 
broadcasting stations

ST61 television 
assignments in the 
band 87.5 – 100 MHz

Fixed 
and 
Mobile
services

Aeronautical 
radionavigation
services



Compatibility Analysis: Selection criteria

• Only the 20 main contributors are considered for the Eu calculations

• Consideration of notices present in the TIP

• Consideration of TV stations recorded in the ST61 Plan in the band 87.5-100 MHz

• Polarization discrimination in case of orthogonal polarisation (V->H or H->V)

• Propagation model to be used:

- Propagation model as described in Chapter 2 of Annex 2 to the GE84 Agreement (by default) or

- ITU-R P.1812 propagation model in conjunction with SRTM3 digital terrain map
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Compatibility 
Analysis

Helping administrations for the planning and coordination of 
their VHF-FM sound broadcasting services, in the frequency 
band 87.5-108 MHz, in accordance with the GE84 Agreement

Analyzing the impact to and from other emissions for a new 
or existing FM service, using method in Annex 2 of Chapter 4, 
showing the NFS and Eu calculations at the transmitter site.

Taking into account the proposed modification and other 
assignments in the GE84 Plan (recorded assignments and, 
possibly, proposed modifications)

Caution: The analysis considers the notices submitted 
independently of each other
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Compatibility analysis: Results
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Interference 
received

by the proposed 
modification



Compatibility analysis: Results
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Interference 
generated

by the proposed 
modification

&
Adms affected



Compatibility analysis: details concerning NFS calculations
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Distance site to site & information concerning the various paths

• Total distance (land and sea)*

• Cold sea path**

• Warm sea path**

• Super refractivity path**

*   For co-sites, a distance of 1 km is indicated. 

** Shown for GE84 propagation model only

e.r.p at pertinent azimuth

Protection ratio (see Tables 2.1 to 2.3 of Annex 2 of GE84 
Agreement) depending on:

- Frequency spacing
- Transmission System
- Steady/tropospheric interference

NFS 
see 3.5 of 
Annex 2

In this example : NFS = interference generated by the contributor to the proposed modification



interference 
generated by 
the proposed 
modification
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NFS = interference generated by the proposed modification to the affected station
Eu Ref =  Eu calculated at the time the assignment entered the Plan (n/a if not yet RECORDED). 
Current Eu =  Eu calculated for the affected station, considering all the interferers (or top 20), But NOT 
considering the proposed modification
Proposed Eu = Eu calculated for the affected station, considering all the interferers (or top 20), AND 
considering the proposed modification

Compatibility analysis: Results



interference 
generated by 
the proposed 
modification
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The line is red: 
• If the NFS >= 54 dB(µV/m), for protection of FM stations and 52 dB(µV/m), for protection of TV stations, 
or 
• If the resulting Eu, taking into consideration the proposed modification -- “Eu with wanted” -- is 
increased by more than 0.5 dB compared with the Eu Ref
Note : If the proposed modification is a MODIFY notice, its target is considered in the evaluation of the Eu 
current. It is replaced by the MODIFY notice for the evaluation of the Eu proposed. 

Compatibility analysis: Results



Optimization 
Tool
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This tool has been primarily developed to 
achieve an efficient use of the 87.5-108 MHz 
(FM) band for analogue sound broadcasting 
and to allocate new frequencies to FM 
broadcasting to meet the increasing need for 
additional frequencies in African countries. 

This tool can also be used by all the 
administrations party to the GE84 Agreement. 



Optimization 
Tool

19

• to allocate new frequencies to FM broadcasting 
to meet the growing need for additional 
frequencies

Goal

• Nuisance Field strength (NFS) generated and 
received by a proposed requirement in view to 
identify additional frequencies

Results

• Search for an assignable frequency based on 
predefined criteria

Analysis of the results



Optimization 
Tool
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1’500 km

steady & Tropo

NFS

Based on the coordinates of a station, the tool assesses 
all identified interference sources within a radius of 1’500 km 
for a given frequency and adjacent frequencies up to ±400 
kHz.



Optimization 
Tool
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Compatibility between the requirements submitted to the 
calculations considered

Introduction of the notion of requirements with a flexible 
frequency.

For flexible frequency requirements, the entire FM band (87.6 to 
107.9 MHz) is analysed in steps of 100 kHz.

The objective is/was, as a first step, to submit flexible frequency 
requirements in order to identify the most suitable frequencies. In 
the following steps, the user can begin to fix/set frequencies until all 
requirements are assigned an appropriate fixed frequency.



Optimization tool
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Flexible 
Frequency 

Requirement



Optimization tool

Calculation 
criteria

Criteria for 
the definition 
of assignable 
frequencies
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Select the 
Adm to be 
analyzed



GE84 Optimization – Results – FLEX vs FLEX
If multiple FLEX requirements – Analyzed for co-channel interference



GE84 Optimization – Results – FLEX vs FLEX
If multiple FLEX requirements – Analyzed for co-channel interference

75.29 NFS -> FS= 75.29 – 37 = 38.29 -> PR for 2nd adjacent = 7->NFS ≈ 45.29 dB(µV/m) PR for 1st

adjacent= 14 -> NFS ≈ 38.29+25= 63.29 dB(µV/m)



GE84 Optimization – Results – FLEX vs FLEX
If multiple FLEX requirements – Analyzed for co-channel interference

→click on FLEX to see all FLEX vs FLEX 



GE84 Optimization – Results
Scan the entire band considering ONLY the non-FLEX=FIXED channel

SHOW ASSIGNABLES ON TOP → ASSIGNABLE FREQs  in green
sorted by firstly Max NFS generated and secondly by Max NFS received



GE84 Optimization – Results –
Channels in pink (assigned freq + 1st ,2nd , 3rd adjacent freqs)



Optimization 
Tool

Introduction of
Coordination
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ONLY applied to Reqts with a FIXED frequency!!!!

The coordination info of the Plan Entries is not 
taken into account



Optimization 
Tool

Introduction of
Coordination
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AFS Augrabies – Agreement from NMB



Optimization 
Tool

Introduction of
Coordination
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AFS AUGRABIES (Assign ID 1) – Agreement from NMB –
Impact on interference received for NMB ARIAMSVLEI



SRTM3 limitations (NASA Shuttle Radar 
Topography Mission)



Analysis of 
FLEX 

requirements:
If no assignable 

frequency has 
been found, it 
is advisable to 

apply the 
following:

• Proceed with detailed calculations involving a digital 
terrain map (for example based on Rec. ITU-R P.1812)

• Coordinate with neighbours concerned. In case of 
successful coordination  insert this information in the 
COORD section of the notice.

• Change of technical characteristics of the requirement 
in question. Please keep in mind that the calculated 
NFSs might be changed by modifying:

Polarization, location;
Antenna height, Effective Radiated Power (impact on 
NFS generated only).

• Combination of above points
• Consider removing excessive requirements
• Consider another frequency
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Analysis of 
FLEX 

requirements:
If no assignable 

frequency has 
been found, it 
is advisable to 

apply the 
following:

• Consider assigning the 4th adjacent channel:

34

If still no assignable frequency has been found, by using this approach it is also possible to assign frequencies with 
400 kHz difference between co-sited transmitters as shown on example rounded in green below:

Important! The procedure is not automatic. Due attention should be paid to other interferers/affected

Source: Swiss Federal Office of Communications (OFCOM)  https://www.bakom.admin.ch/bakom/en/homepage/frequencies-and-antennas/broadcasting.html

https://www.bakom.admin.ch/bakom/en/homepage/frequencies-and-antennas/broadcasting.html


When to use 
T01 ADD, 

MODIFY or 
TB5

1. In the compatibility analysis:

• If the notice to be analyzed is 

• new →ADD

• Taken from a TIP entry in the GE84 Plan → same 
intent as the TIP Notice. The process will replace 
the TIP entry with the notice to be analyzed

• Taken from a RECORDED entry in the GE84 Plan →
Submit a Modify Notice targeting the Plan entry.

2. In the Optimization:

• If the requirement to be analyzed is

• FLEX ADD will analyze the whole band, even if an 
entry for the same site coordinates is identified

• FLEX MOD will analyze the whole band and 
simulate the suppression of the RECORDED target

3. TB5: will simulate the suppression or withdrawal of Plan 
Entries
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GE84 Agreement – Chapter 3
Annex 2 

Table 2.1 + transmission systems in §3.1
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Live demo

https://www.itu.int/ITU-
R/eTerrestrial/eBroadcasting/ECalculations
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QUESTIONS TO BRMAIL@ITU.INT OR 
BRBCD@ITU.INT
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