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FM Broadcasting Optimization tool 

1. Introduction:  

This optimization 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. 

The software is running field strength calculations at the transmitter site with respect to the following 

entries: 

• Assignments in the GE84 Plan (recorded assignments and, possibly, proposed modifications), 

in the frequency band 87.5-108 MHz.  

• ST61 Plan entries recorded in the frequency band 87.5-100 MHz, if appropriate. 

• All the FM requirements present in the file or group of files submitted to the calculations. 

Please note that, contrary to the other GE84 tools, multiple files can be submitted. The only 

constraint is that only one file can be submitted per administration. 

The tool evaluates the levels of interference received as well as generated from and to the entries 

listed above, on a channel-by-channel basis considering co- and adjacent channel interference, in 

accordance with the GE84 Agreement.  

The summary of the GE84 procedure on Article 4 and the relevant flowchart are available at: 

http://www.itu.int/en/ITU-R/terrestrial/broadcast/Pages/FMTV.aspx 

This new functionality, which can be accessed using a TIES user account, is part of eBroadcasting and 

can be found under eTools at: https://www.itu.int/ITU-R/eTerrestrial/ECalculations 

The GE84 optimization tool allows the user to submit requirements with flexible frequencies (FLEX)1 

as well as requirements with fixed frequencies to the calculations. The goal is, as a first step, to 

submit FLEX requirements in view to identify the most suitable frequencies. In the next steps, the 

user can start fixing the frequencies until all the FLEX requirements are assigned with an appropriate 

fixed frequency.  

The notice form T01 is to be used for the notification of an assignment to a VHF sound broadcasting 

station. The tool is also accepting TB5 notices forms to simulate “withdrawals of TIP notices” or 

“Suppression of RECORDED assignments” in the Plan. A guide is available at: 

 https://www.itu.int/en/ITU-R/terrestrial/tpr/Pages/FMTVNotices.aspx#FMTVNotices 

2. Description of the GE84 Optimization module: 

 

 

2.1.1. Purpose  

Assess the impact of an FM requirement to and from other emissions, in accordance with Article 4 

procedure of the Agreement. The values are calculated by the method contained in Annex 2, 

 
1 Please see the definitions at the end of the document 

http://www.itu.int/en/ITU-R/terrestrial/broadcast/Pages/FMTV.aspx
https://www.itu.int/ITU-R/eTerrestrial/ECalculations
https://www.itu.int/en/ITU-R/terrestrial/tpr/Pages/FMTVNotices.aspx#FMTVNotices
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Chapter 4, at the transmitter site of the stations which are likely to be affected. The tool evaluates all 

the interferers identified within a 1’500 km radius from the given station/proposed requirement 

producing an NFS ≥ 30 dB(V/m) for a specific frequency and adjacent frequencies up to ± 400 kHz 

using 100 kHz steps.   

 

 

2.1.2. Options:   

 

 
 

- Consider Tip:  

By default, the ongoing modifications to the GE84 Plan (TIP notices) are considered.  The assignments 

recorded in the GE84 Plan are also considered.  

If this option unchecked, TIP notices are not considered in the calculations. 

- Consider TV station:  

By default, the television stations recorded in the ST61 Plan, are considered in the calculations.  

If this option is unchecked, only FM stations are considered. 

- Consider Polarization discrimination:  

By default, a polarization discrimination of 10 dB is considered in the calculations, in accordance with 

§3.8.3 of Chapter 3 of Annex 2 to the GE84 Agreement. This value can be changed. 

If this option is unchecked, no polarization discrimination will be applied. 

- Use P.1812 propagation model 

By default, for prediction purposes, the propagation methods described in Chapter 2 of Annex 2 to 

the GE84 Agreement are used.   

The users also have the possibility to evaluate the prediction of point-to-point interference using the 
method described in Recommendation ITU-R P.1812 in conjunction with one of the selected digital 
terrain maps, presently available at BR level. 4 options are made available for selection:  

• ASTER V3 (30 m resolution with coverage from 80◦S to 80◦N latitudes limited by P1812 
model applicability, 

• SRTM1 (30 m resolution with coverage from 56◦S to 60◦N latitudes),  

• SRTM3 (90 m resolution with coverage from 56◦S to 60◦N latitudes).  
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• AUTO : the AUTO option is proposed by default, which lets the software automatically select 
the appropriate DTM between SRTM1 and ASTER V3 (both using 30m resolution).  SRTM1 
will be considered by the calculations when both stations under consideration (Tx/Rx) are 
within the SRTM range. Otherwise, ASTER V3 is considered if at least one of the stations 
under consideration is located outside the SRTM range.  

These options become visible at the level of the configuration information, after the user selects the 

option “Use P.1812 propagation model”. 

 Please note that, for this mode, the calculation time is significantly longer than for the GE84 

propagation model.  

2.1.3 Input:  

Electronic Notice File(s).  

The electronic notice files can be created in two ways: 

1) using TerRaNotices from the BRIFIC DVD 

2) using myAdmin or eQry as follows:  

• eQry: define the selection criteria (one administration only), push the button Apply 

Filter to display the summary list for selected notices, 

• myAdmin: click on the number of notices corresponding to the group of notices of 

interest to display the summary list for selected notices. It is possible to further refine 

the selection criteria by ticking the checkbox Use Filter. 

To generate the e-notices in both cases push the button Generate e-notices (Export to SGML). 

When the notice file is ready, an email is sent to the TIES user mailbox and the output notice file is 

available for download from eTools (Notice Generation option). 

Important: It is highly recommended to previously validate the files using the web-based on-line 

validation tool available at: 

https://www.itu.int/ITU-R/eTerrestrial/ or 
https://www.itu.int/ITU-R/eTerrestrial/eValidation 
 
 

2.1.4 Output:   

• Interference field strength (NFS) to and from your requirement(s) to other stations (identified 

as affected & interferers)  

• identification of the highest NFS received and generated. 

• Identification of the assignable frequencies based on the options selected by the user.  

• Consideration of coordination information (only for the requirements with a fixed frequency) 

 

 

3. How to use GE84 Optimization tool: 

 

3.1. Electronic notice preparation 

Prepare and validate your notice files as mentioned in section 2.1.3 above and save the files on your 

computer. 

https://www.itu.int/ITU-R/eTerrestrial/
https://www.itu.int/ITU-R/eTerrestrial/eValidation
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Important notes: 

If your files contain fixed frequency requirements (frequency & coordinates) already RECORDED in the 

Plan, make sure that you are submitting a “MODIFY” notice targeting the RECORDED entry to avoid 

validation errors 

 Run the calculations by submitting one or multiple input files composed of one or multiple T01 and, 

possibly, TB5 notices (multiple files allowed but only one per administration). It is important to note 

that, in this tool, the impact of the wanted requirement with respect to other requirements present in 

the file is also assessed. 

3.2. Start GE84 Optimization 

 

1. Login to : https://www.itu.int/ITU-R/eTerrestrial/ECalculations(TIES account needed). 

2. Select the GE84 Optimization option.  

 

3. Push the button New Calculation 

4. Submit the electronic notice file(s) to eTools for GE84 Optimization by uploading the 

notice file(s) previously prepared.  

5. Important: check the options in the configuration information.  

6. Upload the electronic notice file(s)  

7. Finally submit the uploaded notice file(s) (Submit button). 

Note: You will be notified at your TIES email account when the job is complete. You can also monitor 

the status of your submission by going back to the calculation history. 

https://www.itu.int/ITU-R/eTerrestrial/ECalculations
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NFS calculation at the 

wanted proposed 

modification considers not 

only the recorded 

assignments but also the 

ongoing plan modifications 

already published in Part A 

 

TV stations recorded 

in the ST61 Plan are 

considered  

A defaults value of 10 

dB discrimination is 

applied for orthogonal 

polarization if 

selected. 

 

Calculations will be performed in 

accordance with the P.1812 propagation 

prediction method. The option is disabled 

by default.  
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4. Results of the GE84 Optimization analysis  

 

 

a. Summary of your submission 

When the user clicks on a specific job ID, a summary of the submission, together with the options 

selected is displayed: 

 

Please note that the user can delete the job or share it with other users (see the delete and share 

buttons on the top right corner of the screen above) 

b. Statistics 

 

The user needs to select the options to be applied to the statistics for the identification of 

assignable channels. 

 
Filtering options having an impact on the statistics: 

• Selecting a high value acceptable NFS, disregarding self-incompatibilities between 

stations within an administration, ignoring incoming incompatibilities must be done with 

great care.   

• By default, the acceptable NFS is set to 54 dB(V/m). All the requirements having at 

least one frequency for which the highest NFS generated and the highest NFS received are 

both less than or equal to the acceptable NFS captured are shown as assignable. 

• Ignoring interference received is appropriate under specific terrain conditions (e.g. if 

there are natural obstacles at the border between two countries. P1812 point-to-point 

calculations, using terrain data, can be performed to evaluate the impact of terrain).  

•  Ignoring self-interference will disregard all the incoming and outgoing interference from 

stations within the same administration. Self-incompatibilities should be resolved before 

bringing a frequency assignment into operation.      

• By default, the calculations are based on the method contained in Annex 2, Chapter 4of 

the GE84 Agreement. If the user selects to use the P.1812 propagation model, all the FS 

calculations will be based on the latter. 

   

c. Summary concerning the status of the requirements (after the selection above is made) 
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After selecting “Evaluate statistics”, the information is displayed for a specific Administration 

and shows  

• The number of requirements present in each file 

• their status (assignable or not assignable), based on the options selected above (see 

b.). 

 

The user can click on any of the links displayed on the screen above to get the list of 

requirements to be analyzed in detail. 

d. Detailed results 

1. List of requirements corresponding to the selected link 

The list of requirements under consideration is shown and the user can select the 

appropriate requirement to be examined further: 

 
2. Summary list for a selected requirement 

When the requirement is selected, the details are presented as follows.  

• If the requirement contains a flexible frequency (FLEX), the details for the 

calculations with respect to the other relevant FLEX requirements submitted 

appear first.  

• Then the tool displays the incompatibilities, on a frequency-by-frequency basis, 

considering co- and adjacent channel interference, including: 

o stations already recorded in the GE84Plan  

o ongoing modifications (TIP notices) to the GE84 Plan  
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o Television stations recorded in the ST61 Plan 

o requirements with a fixed frequency  

In practice, the calculations loop through the entire FM band, in steps of 100 

kHz, simulating the assignment of frequencies to the proposed requirement, 

identifying all relevant incompatibilities for each assigned frequency, as 

described above. 

 

3. Selection of the information to be displayed (either the top 5 interferers or the top 5 affected): 

 
• The first lists of incompatibilities are displayed only for the top 5 incompatibilities, to 

provide a quick overview of the situation for each frequency. 

 

 
• Show assignable frequencies on top: This option can be used in the case of requirements 

with a flexible frequency (FLEX). If it is selected, the assignable frequencies will be 

displayed on top, using a cascade sorting in the following order of precedence: NFS 

received, NFS generated. 

 

4. Presentation of mutual incompatibilities between requirements with a flexible frequency 

(FLEX) present in the submission  

For the selected requirement, if it is a “requirement with a flexible frequency” (see FLEX 

in front of the site name in the list), the results are as follows: 

i. The requirement is analyzed only against the other flexible requirements 

present in the file which are subject to incompatibilities (received and/or 

generated by the FLEX requirement under consideration). This information may 

not be displayed if the notices submitted to the job contain only one FLEX 

requirement, or if it contains multiple FLEX requirements having no mutual 

incompatibilities. This information informs the user on the flexible requirements 

which can be assigned as co-channel (if the NFS generated and received are ≤ 

the acceptable NFS value, visible in green. Otherwise, the user knows that the 

same frequency cannot be assigned to both requirements). As no frequency has 

been assigned yet, the flexible requirements are all shown as “FLEX”. 

ii. The first screen is showing only the top 5 interferers and affected stations with a 

flexible frequency. When you click on FLEX in the Frequency column, you get the 

full list of incompatible requirements with a flexible frequency for the 

selected/wanted requirement.  

iii. In the case where the NFS received and generated by another FLEX requirement 

is ≤ the acceptable NFS value, the requirement is identified in green. 

 

Example: In the extract below, we can assume that our wanted requirement from AFS 

cannot be assigned the same frequency as requirement ARIAMSVLEI from NMB. 
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5. “What if” study, showing incompatibilities simulating the assignment of a frequency to the 

wanted station, scanning through the whole FM band in steps of 100 kHz.  

Below the analysis of FLEX against FLEX requirements, the tool presents, for each frequency in 

steps of 100 kHz, the following information 

• the maximum NFS generated by the wanted requirement to the affected stations 

• the maximum NFS received by the wanted requirement from the interfering stations 

• the 5 highest incompatibilities (interferers or affected stations, excluding the FLEX 

requirements),  

 

 

frequency 

assigned to the 

proposed 

modification 

for the 

simulation 

Identification of 

the highest 

levels of 

interference 

received by the 

wanted station 

(proposed 

requirement) 

for each  

analyzed 

frequency 

 

Identification of 

the highest 

levels of 

interference 

generated by 

the wanted 

station 

(proposed 

requirement) 

for each 

analyzed 

frequency 

 

Top 5 frequency 

assignments/requirements from the 

exhaustive list of interferers or affected 

depending on the selection made above. 
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a- Exhaustive list of interfering (interferers) or affected stations for a specific frequency.  

When the user clicks on a specific frequency, a new tabulation appears to present the full list of contributors causing an interference 

level ≥ 30 dB(V/m). If “consider TIP” is not selected, only the RECORDED assignments are considered. If the user clicks on the AssignID, 

the details of the assignment are shown (see Intent column).  

 

 

                                                                                                                                                                                                                   

 

  

 

 

 

5. Consideration of coordination information: 
a. The coordination information submitted in the notice form is considered only for requirements with a fixed frequency. It is ignored when 

submitted with requirements with a flexible frequency. 

b. When a fixed requirement is affecting fixed requirements or Plan entries from a neighboring country by more than the acceptable NFS 

captured, the affecting administration has the possibility to coordinate the affecting requirement with the affected administration. If the 

affected administration agrees, the requirement can be submitted with an additional <COORD> section where the symbol of the 

administration which gave its agreement is specified. 

Pertinent protection ratio (see Tables 2.1 to 2.3 of Annex 2 of GE84 Agreement) 
depending on: Frequency spacing, Transmission System and Steady/tropospheric 
interference 

 

Total distance and sea 

path site to site. Note 

that the sea paths are 

not displayed for P.1812 

calculation results (see 

the model elements in 

the Rec.). 

 

Field Strength of the interfering 

transmitter (at pertinent azimuth) 

modified by the pertinent protection 

ratio and polarization discrimination if it 

applies 
Azimuth from the contributor 

to the proposed requirement 

Details of the assignment. For 

more details, click on the 

Assign ID. 

 

e.r.p .at pertinent azimuth 
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c. The impact of coordination information on the definition of assignable channels is as follows: 

i. All the requirements and Plan entries of the affected administration will be considered as “coordinated” and the level of 

interference received from the coordinated requirement will be disregarded. In the example below, only NMB is affected by the 

requirement from AFS. If AFS coordinates it requirement with NMB, the coordination information has precedence over the level 

of NFS generated to the stations from NMB. The coordination is visible in the column “Coord.”.  

 
 

ii.  In addition, when we select the requirement from NMB, the requirement from AFS (Assign ID 1) will be identified as a 

coordinated interferer for NMB and, if the user does not ignore interference received in the initial selection for the 

statistics, the level of NFS generated by the coordinated interferer will not be evaluated, as coordination has 

precedence over the acceptable value of NFS. In the example below, if the user does not disregard interference 

received, the requirement from NMB, ARIAMSVLEI 104.2 MHz is considered as having all the interference received 

acceptable. (one is coordinated and the remaining 3 are generating an NFS below the acceptable value of 54 dB(µV/m) 

captured by the user). 
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iii. Because ARIAMSVLEI 104.2 MHz does not affect any requirement or Plan Entry by more than the acceptable NFS of 54 

dB(µV/m) captured by the user, 104.2MHz is considered as assignable. It will not be the case if ARIAMSVLEI 104.2 MHz 

were affecting other requirements or Plan Entries by more than the acceptable value. 

 

6. P1812 calculations “on-the-fly” 
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This option can be performed by left mouse clicking on the NFS value. It is accessible from GE84 results as well as from the P.1812 results.  A new 

screen is displayed, showing the data submitted to the calculations. The data displayed can be changed by the user to see the impact of those 

changes on the results. Please note that the DEM selected by default corresponds to the DEM used to perform the NFS calculation selected for 

“on-the-fly” calculations.  

 

 

To launch the calculations, the user must click on the “submit” button and to get the results. This tool provides more detailed information, for 

example the altitude of the terrain coupled with the FS calculated along the path. 

7. Some definitions: 
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Requirement with a flexible frequency 
In the case where the user wants to analyze the situation of an FM requirement for all the frequency channels of the FM frequency band, the 

requirement should contain the following information: 

• Assigned frequency = frequency 87.7 MHz 

• station identification = FLEX 

 

 

 

 
For the requirements with a flexible frequency, the software will scan the FM band on a frequency-by-frequency basis, in steps of 100 kHz, to 

assess incompatibilities. Such requirements can be easily identified in the list of requirements as its designation contains FLEX whereas a fixed 

requirement will have its assigned frequency shown instead: 
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Assignable requirement on an assignable frequency 
Refers to the requirement having one or more assignable frequencies, which are determined by the planning software to be compatible with the 

GE84 assignments to FM broadcasting services, with the requirements with a fixed frequency and, if relevant, with the assignments to Analog 

Television present in the ST61 Plan in the frequencies shared with the FM band. The assignable frequencies, which depend on the options selected, 

are identified in green: 

 

 

Non-Acceptable frequency  
In the case where the wanted requirement already has a frequency assigned in the GE84 Plan (easily identified by the distance = 1km), it is advised 

not to assign, not only this same frequency (as it is already assigned) to the requirement under consideration, but also the frequencies in the 1st, 

2nd and 3rd adjacent channels. Those frequencies are identified in light red. 
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Non-Assignable requirement, not having any assignable frequency identified. 
In the case where there is no assignable frequency identified for an FM requirement due to incompatibilities above the acceptable value of NFS, 

it is not possible to assign a frequency to the latter. 

Requirement with a fixed frequency 
Refers to an FM requirement having a frequency already fixed (the combination of assigned frequency 87.7 MHz & station ID “FLEX” is not 

submitted for that requirement). In that case, the requirement is treated by the software as a GE84 or ST61 Plan entry. 
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Affected stations/affected 
Refers to the FM assignments or requirement with fixed frequency or, if relevant, ST61 assignments, which are identified by the software as 

receiving a level of interference from the proposed requirement at a specific frequency ≥ 30 dB(V/m).  

Interfering stations/interferers 
Refers to FM assignments or requirements with fixed frequency or, if relevant, ST61 assignments which are identified by the software as generating 

a level of interference to the proposed requirement at a specific frequency ≥ 30 dB(V/m). 

 

  


