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From the Developers 
We made every effort to create a user-friendly and intuitive application. However, we recommend you 
spend some time reading this User Manual to get the most out of the MLinkPlanner application. 

About MLinkPlanner 
MLinkPlanner is a powerful and user-friendly tool for designing microwave point-to-point (PtP) and point-
to-multipoint (PtMP) links. MLinkPlanner was created by engineers with many years of experience in 
designing microwave links, from single hop access links to high-power long-haul trunk lines. 

MLinkPlanner has demonstrated its effectiveness in designing many links that are operating successfully, 
in various climate zones and topographical conditions, from plains and marshlands to highlands. 

Special focus was placed on devising a convenient user interface, the incorporation of adaptable and easy 
to use link path profiles in the design process and the automation of all key calculations. 

Main Features 
Fully automatic generation of path profile with terrain elevation, tree height, and height of buildings based 
on: 

- Global terrain elevation 1 arc sec (about 30 m) resolution SRTM (Shuttle Radar Topography 
Mission) data. Data sources: USGS EarthExplorer site https://earthexplorer.usgs.gov; 

- Global tree cover 1 arc sec (about 30 m) resolution data with information about trees height. 
Data sources: High-Resolution Global Maps of 21st-Century Forest Cover Change Published by 
Hansen, Potapov, Moore, Hancher et al. Department of Geographical Sciences University of 
Maryland https://earthenginepartners.appspot.com and Jet Propulsion Laboratory California 
Institute of Technology https://landscape.jpl.nasa.gov; 

- Global 3D buildings data from OpenStreetMap project database. Data sources: Our buildings 
database, which synchronizes every minute with the global OpenStreetMap database. 

All these types of geodata are automatically downloaded to the desired area as needed; there is no need 
to worry about preloading the geodata. 

Moreover, you can edit an existing path profile or create a new one manually. 

The application allows you to use standard basemaps (such as OpenStreetMap, OpenTopoMap, etc.) and 
custom ones. 

MLinkPlanner can perform the calculation and optimization of PtP and PtMP microwave link parameters, 
including: 

- Path profile analysis (evaluate clearance criteria according to Rec. ITU-R P.530-17, obstruction 
loss, reflection geometry); 

- Multipath fade probability calculation (Rec. ITU-R P.530-17); 
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- Rain fade calculation (Rec. ITU-R P.530-17); 
- Diversity improvement calculation (frequency, space and quad diversity); 
- Co-channel operation link calculation; 
- Error performance and availability calculation (Rec. ITU-R F.1668, Rec. ITU-R F.1703); 
- Reflection analysis (Rec. ITU-R P.530-17); 
- Diffraction loss analysis (Rec. ITU-R P.526-13). 

 

MLinkPlanner can perform radio coverage calculations for PtMP systems with the different area study 
methods: 

- Received Power Studies at subscriber stations (downlink) 
- Strongest (Most Likely) Server 
- Carrier-to-interference + noise ratio C/(I+N) at subscriber stations 

 

Installation, Activation, and Registration 
MLinkPlanner supports Windows 7/8/8.1/10. 

To use the full version of MLinkPlanner, you should purchase a license. 

Once you have successfully purchased MLinkPlanner, you will receive an automated email within a few 
seconds containing a link to download the installation file and the Activation ID for the single-user license 
of MLinkPlanner. 

Run the installation file and follow the instructions that appear on your screen. When the installation is 
complete, run the application and enter the Activation ID provided to you in the order email, and click 
Activate. You have now activated the fully functioning version of MLinkPlanner. 

 

Software Update 
Periodically, we release free current updates in which we improve the functionality and stability of the 
software. 

MLinkPlanner supports both manual and automatic checking for updates. The software will check for 
available updates every time it starts. To check for updates manually, click “Help - Check for updates.” If 
there is an available update, a window will open with information about the current and available version. 
You can download the update from the link and install it manually. Exit the MLinkPlanner software before 
installing the update. 
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Quick Start 
Point-to-Point Link Performance and Availability Calculation 

1. Create at least two sites (see Creating Sites). 
2. Click on the Point-to-Point tab to create a hop using the previously created sites (see Hops). 
3. Click the Generate profile to automatically create a path profile of the hop based on terrain 

constraints, building data and tree cover. 
4. On tabs Site A and Site B, specify equipment configuration and parameters, as well as antenna 

heights. 
5. Click Report to display a link performance report. 

Coverage Study for Point-to-Multipoint 
1. Create at least one site (see Creating Sites). 
2. In the Point-to-Multipoint tab create a Base Stations using the previously created sites (see Base 

Station) and click on the check box on the left of the Base Station name. 
3. Fill in the form Coverage Study Details with the calculation parameters (see Coverage Study). 
4. Click Calculate Coverage to display a coverage map. 

Point-to-Multipoint Link Availability Calculation 
1. Create at least two sites (see Creating Sites). 
2. In the Point-to-Multipoint tab create a Base Station and a Subscriber Station using the previously 

created sites (see Base Station and Subscriber Station). 
3. Click the Generate profile to automatically create a path profile of the hop based on terrain 

constraints, building data and tree cover. 
4. On the Base Station and Subscriber Station tabs, specify equipment configuration and parameters, 

as well as antenna heights. 
5. Click Report to display the summary link performance and availability report. 

User Interface 
Once the program has started, the site table will be displayed on the upper left panel. On the right panel, 
the basemap will be displayed. You can resize each panel as needed by dragging the separator. 

All sites, PtP microwave links, PtMP Base Stations, and PtMP Subscriber Stations will be displayed on the 
basemap. You can select one of the preset basemaps or configure a custom basemap by specifying a tile 
server URL (see Basemaps Settings). Map navigation is performed with a mouse. Use the mouse wheel to 
zoom the map in or out. You can also change the map scale using the drop-down list next to the map 

name. You can show or hide sites , site names  , PtP hops  and PtMP links  by clicking on 
the corresponding icons on the menu bar located on the top of the basemap. 

When the map is zoomed into level 12 or higher, the application begins to cache the GIS SRTM elevation 
data and tree cover data. The status bar on the lower left will display the mouse pointer’s geographic 
coordinates, elevation above sea level and the height of trees. Usually, loading of the necessary data sets 
(terrain elevation and tree cover) takes place in a few seconds. If you have a bad Internet connection and 
data sets are loaded too slowly - contact us at admin@mlinkplanner.com, and we will give you a link to 
download data for the area you need. You will need to provide the path to the folder for the data files 
specified in the application settings. After manually downloading the data files, you will no longer need to 
download these datasets from the Internet. 
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Figure 1. User Interface 

Projects 
The upper left part of the application window contains the icon for the standard file menu: New, Open, 
Save, Save as. MLinkPlanner project files have a *.mlpx extension. Each file contains information about 
the project, including path profiles and parameters of microwave equipment. A new project is created 
automatically each time the application is run. On the lower left panel, enter the Project Information.  

 

Sites 
Sites are locations that can be connected via point-to-point or point-to-multipoint links. 

Before creating microwave point-to-point links, point-to-multipoint base stations and subscriber stations 
links, you must first create the sites in MLinkPlanner. 

You can create sites in MLinkPlanner or import sites from KML or CSV format files. You can also import 
sites from spreadsheets by exporting the sites in the spreadsheet to the CSV format. 

 

Creating Sites 
To create a site, click on the Sites tab on the upper left panel. Enter the site name and its geographic 
coordinates in the relevant fields. The geographic coordinates are specified as Point of compass, degrees, 
minutes and decimal seconds (e.g., N35 36 23.8). The numbers should be separated by a space. After 
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pressing ENTER, the coordinates will be automatically converted to the format specified in the Application 
Settings menu. Alternatively, you can enter coordinates as Point of Compass and Decimal 
degrees (N12.34567). After pressing ENTER, they will also be converted to the selected format. The site 
icon will be displayed on the basemap. 

You can also create a site by right clicking on a location on the basemap. Right-click on the chosen location 
on the map and select Create new site from the context menu. The new site will be added to the map and 
appended to the bottom of the site table.  

When any row on the site table is clicked, the corresponding site will be selected. The site name will be 
highlighted and the site location will be displayed in the center of the basemap.  

You can also select a site by double-clicking on the site on the basemap. 

You can move the selected site by right-clicking the point in the basemap where you want to move the 
site to and then selecting Move site from the context menu. 

To change the order of the sites on the site table, use   and   buttons to move the selected sites 

up or down. To remove the selected site, click . 

To sort sites in alphabetical order click  . 

You can rename a site in the table by editing its name in the Site Table; however, all links previously 
created using the site will be removed. 
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Figure 2. Creating Sites 

 
Import Sites from a Spreadsheet or KML file 
You can import sites into MLinkPlanner from any spreadsheet by exporting the sheet as a CSV file 
(separator – “;”). The required fields for each site are Name, Latitude, and Longitude. Geographic 
coordinates should be specified as Point of compass, degrees, minutes and decimal seconds (N35 36 
23.8). The numbers must be separated by a space. Point of Compass and Decimal degrees (N12.34567) 
is also an acceptable format. 

To import from CSV: save the spreadsheet as a CSV file (separator – “;”) and then click  (Import sites 
from *.CSV, *.KML). 
 
You can also Import sites from a KML file. Imported sites are added to existing ones. 
 
All site names must be unique. You cannot create two sites with the same name. Take care not to 
import sites with names of existing sites. 
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Figure 3. Example of CSV file with sites to be imported 
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Planning Point-to-Point Links 
When sites have been created, you can create one or several microwave hops. To create a hop, go to 
the Point-to-point tab, specify the start and end of each hop by right-clicking on the Site A and Site B 
cells and select the desired sites from the list that appears. 

 

Figure 4. Creating New Hops 

 

To select a hop, click on the corresponding row in the hop table. When clicked, the hop will be displayed 
in the center of the basemap. You can also select a hop by double-clicking on it on the map. 

Path profile properties and equipment parameters for the selected hop are displayed below the hop table. 

To change the order of the hops on the hop table, use   and  buttons to move the selected hops 

up and down. To remove a hop, click .  Note that if a site is associated with a hop (or several hops), 
removing or renaming the site will remove all hops associated with this site. 

 

User Interface for Working with Hops 
Above the upper right panel, you can see the following buttons:  
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Map View: the primary mode in which you can create and edit hops, create path profiles and enter 
equipment parameters for each hop, as well as calculate antenna installation heights. 

Report: displays a link performance and availability report for a selected hop in the lower right panel. 
Actions in the left panels are disabled when in Report mode. To display a report for another hop, return 
to the Map View mode, select the desired hop and click Report. 

Reflection Analysis: allows the user to identify possible specular reflection points on the hop and evaluate 
the application of various specular reflection reduction methods for the selected hop. Any actions in the 
left panels are disabled. See Reflection Analysis. 

Diffraction Analysis: allows the user to estimate diffraction losses arising from clutter on the selected 
hop. Any actions in the left panels are disabled. See Diffraction analysis. 

 

Path Profile 
A path profile is a vertical sectional view of the terrain created by a plane passing through both ends of 
the hop. The path profile includes terrain elevation data, building and tree heights, and boundaries of 
water bodies. 

MLinkPlanner creates path profiles using the following GIS data: 

- Global terrain elevation 1 arc sec (about 30 m) resolution SRTM (Shuttle Radar Topography 
Mission) data. Data sources: USGS EarthExplorer site https://earthexplorer.usgs.gov; 

- Global tree cover 1 arc sec (about 30 m) resolution data with information about tree heights. 
Data sources: High-Resolution Global Maps of 21st-Century Forest Cover Change Published by 
Hansen, Potapov, Moore, Hancher et al. Department of Geographical Sciences University of 
Maryland https://earthenginepartners.appspot.com and Jet Propulsion Laboratory California 
Institute of Technology https://landscape.jpl.nasa.gov/; 

- Global 3D buildings data from OpenStreetMap project database. Data sources: Our buildings 
database, which synchronizes every minute with the global OpenStreetMap (OSM) database. 

All these types of geodata are downloaded for the desired area automatically as needed; there is no need 
to worry about preloading the geodata. 

 

Creating the Path Profile with GIS 
On the upper left panel, click on the Point-to-point tab, select a hop in the hop table, then on the lower 
left panel, go to the Profile tab of that hop and click Generate profile. A warning dialog box will appear 
indicating that the path profile data will be changed. You should specify the average building floor 
height (typically 3 m) in this window. The OSM project database usually contains information about the 
number of floors of the buildings rather than its height in meters. Building height in the path profile will 
usually be based on the number of floors and floor height. You will also have to specify the height of the 
buildings for which OSM project database does not have information. Such buildings will be highlighted 
in red in the path profile.  

If a building affects the qualitative characteristics of the hop as a critical obstruction, check the building’s 
height with third party sources to verify its exact height. The user can override the forest height 
information obtained from the Global Forest Change records and set a new value to be used in a path 
profile. 
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Figure 5. Path Profile Creating Settings 

 

Click OK, and after a couple of seconds, the information about terrain elevation and clutter characteristics 
along the path profile will appear in the table cells. The view of the path profile will be displayed at the 
top right panel. 

 

 

Figure 6. Path profile of a hop 

Clutter: 
green: trees; 
orange: buildings whose height or number of floors can be found in the OpenStreetMap database; 
red: buildings whose height and a number of floors are missing in the OpenStreetMap database. 

 
Editing the Path Profile 
Terrain elevations can be edited manually in the corresponding cells of the elevation table. To edit terrain 
elevations for multiple cells, select the desired cells and enter a new value. The new elevation will be 
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saved to all selected cells, and the information about old elevations will be automatically removed. Only 
end values of this range will remain. To delete an entire row in the table, click on the triangle icon at the 
beginning of the row to select either a single row or multiple rows (by dragging the mouse or holding the 
Shift key and using the up or down arrow keys) and press Delete.  

If you highlight a segment on the path profile by clicking and dragging the left mouse button, the segment 
will also be highlighted in the terrain elevation table, clutter table and on the basemap. Likewise, if you 
select rows in the elevation or clutter table, the corresponding section will be highlighted in the path 
profile view and on the basemap. 

 

Figure 7. Highlighting the profile segment 

The boundaries and elevation characteristics of clutter can be edited manually in the corresponding cells 
of the clutter table. To delete an entire row in the table, click on the triangle icon at the beginning of the 
row to select either a single row or multiple rows (by dragging the mouse or holding the Shift key and 
using the up or down arrow keys) and press Delete.  

 

Creating the Path Profile Manually  
The application allows you to create a path profile by manually specifying all elevations on the path. 

The information about forest, buildings and water bodies can be entered based on the basemaps, which 
you can open right in the application. Many online services allow you to view cartographic materials. They 
all differ in such parameters as map scale, coverage and displayed objects. Depending on the specific area 
where the hop is located, you may find useful one or several services. It is also important to select a proper 
scale of the map. More information about using custom basemaps can be found in the application. 
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After analyzing the basemap along the line of the path profile, you can enter boundaries of forests, 
buildings and water bodies. To do that, on the basemap, right-click on the point on the link path where 
you want to enter the start of a clutter object segment. A context menu will open where you can select 
corresponding types of the segment. When the ends of a segment are marked, a number field will appear 
that you must fill in to indicate forest or building height. On the path profile, the forest is highlighted in 
green, building in orange, water area in blue. Table entries for clutter and water information will be 
created automatically. You can delete any segment by right-clicking on it and selecting the corresponding 
action in the context menu that appears. 

Start a building segment Specify the beginning of the building segment on the path profile 
Start a tree segment Specify the beginning of the tree segment on the path profile 
Start a water segment Specify the beginning of the water segment on the path profile 
End segment Specify the end of any segment 
Delete the nearest segment Delete any nearest segment 
Move site A Move site A to the specified location 
Move site B Move site B to the specified location 

 

The following must be observed when creating a path profile manually: 

1. The first elevation point must have a zero distance. 
2. The path profile must have at least two points. 
3. A clutter object must not extend beyond the last terrain point. 

For more information about creating a path profile of microwave link hops, visit our YouTube channel. 

 
Entering Main Parameters of Microwave Links 
The equipment parameters for the selected hop must be entered for each site of the hop in the Site A 
and Site B tab. 
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Figure 8. Microwave radio parameters 

Toolbar: 

 Copy from site B (A)—copy all the parameter data from Site A (B) to Site B (A). 

 Copy to Clipboard—copy to clipboard all the data of this site (for example, for use on another hop). 

 Paste from Clipboard—paste parameter data from the clipboard. 

 Import from RAF file—import radio equipment data file; Radio data files format matches the ASCII 
radio data file format *.raf used in Pathloss version 5 program. 

 Export to RAF file—export radio equipment data file in ASCII radio data file format *.raf. 

 Save current parameter values as a template for future use—save in a template all the data of this 
site for use on new sites. 
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Below is the description of all input parameters that may be necessary to specify. The required input 
parameters are determined by the application automatically based on the equipment configuration and 
calculation requirements. 

A number of common parameters (such as frequency) when entered for either Site A or Site B will be 
automatically copied to the remote site. 

 

01. Main  
Radio equipment Radio equipment code. Information only 
Frequency, MHz Mean frequency of the microwave link. The value is 

automatically copied to the remote site 
Diversity Diversity configurations (None, Space Diversity, 

Frequency Diversity, Comb-4Rx) 
Frequency spacing, MHz The frequency spacing between TX channels for 

frequency diversity. Required if frequency or combined 
diversity is selected 

Polarization Polarization type (Vertical, Horizontal or Co-channel 
operation). The selected type is automatically copied to 
the remote site 

02. Antennas and feeders 
Primary antenna and feeder 
Antenna model Antenna model code. Information only 
Antenna height, m Antenna installation height relative to ground level, m. 

You can also change the antenna height in the profile 
window 

Antenna gain, dBi Antenna gain, dBi 
Vertical antenna beamwidth, degrees Antenna 3 dB beamwidth in a vertical plane, use only for 

reflection analysis. The default value is 3 degrees 
Feeder length, m Feeder length to the primary antenna, the default value 

is 0 m. 
Feeder specific loss, dB/m Feeder specific loss, default value is 0 dB/m 
Branching loss, dB Branching loss at Tx and Rx (if any), the default value is 

0 dB. 
Diversity antenna and feeder 
Antenna model Antenna model code. Information only 
Antenna height, m Antenna installation height relative to ground level, m 
Antenna gain, dBi Antenna gain, dBi 
Horizontal antenna beamwidth, degrees Antenna 3 dB beamwidth in a horizontal plane, use only 

for refraction analysis. The default value is 3 degrees 
Vertical antenna beamwidth, degrees Antenna 3 dB beamwidth in a vertical plane, use only for 

refraction analysis. The default value is 3 degrees 
Feeder length, m Feeder length to the antenna, default value is 0 dB 
Feeder specific loss, dB/m Feeder specific loss, default value is 0 dB/m 
Branching loss, dB Branching loss at Tx and Rx (if any), the default value is 

0 dB 
03. Cochannel  
Cross-polarization improvement factor 
XPIF, dB 

XPD improvement produced by the cross-polarized 
improvement device (XPIC device), the default value is 
18 dB 

Carrier-to-interference ratio Co/I, dB Co-Channel Co/I at Rx input, default value is 20 dB 
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Cross polarization discrimination XPD, dB Antenna cross polarization discrimination, XPD. Default 
value is 30 dB 

04. Radio specifications  
Use adaptive modulation YES or NO. The selected type is automatically copied to 

the response site. In the case of adaptive modulation 
(YES), you need to enter the values of Tx power, Rx 
threshold, and Rx signature for each modulation type in 
the table that appears below 

Calculate selective outage probability YES or NO. The selected type is automatically copied to 
the remote site. The calculation of the selective outage 
probability is usually valid for signals with a bandwidth of 
more than 10 MHz 

 

 

Without adaptive modulation 

Modulation Modulation type. The value is automatically copied to the 
remote site. Information only 

Capacity, Mbit/s Channel capacity, Mbit/s. The value is automatically 
copied to the remote site. Information only 

Tx power, dBm Transmitter power, dBm 
Rx threshold, dBm Receiver threshold level, dB. The receive threshold level 

must correspond to bit error rate of 10-3, 10-6 or to the 
special SDH bit error rate referred to as the SES BER. 
Numerically this is between 10-3 and 10-6. The fade 
margin is based on this entry 

Signature delay, ns Signature delay, ns. Radio equipment parameter, used 
for selective outage calculation. The default value is 
6.3 ns. The value is automatically copied to the remote 
site 

Signature width, MHz Signature width, MHz. Radio equipment parameter, used 
for selective outage calculation. The value is 
automatically copied to the remote site 

Signature depth min phase, dB Signature depth min phase, dB. Radio equipment 
parameter, used for selective outage calculation. The 
value is automatically copied to the remote site 

Signature depth nonmin phase, dB Signature depth nonmin phase, dB. Radio equipment 
parameter, used for selective outage calculation. The 
value is automatically copied to the remote site 
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With adaptive modulation 

 

Figure 9. Microwave radio parameters with ADM 

The meaning of the parameters for each type of modulation is the same as in the previous table. 

Objectives 
On this tab, you need to specify your approach to determining the reliability of the microwave link, and, 
if necessary, enter additional parameters of the hop to calculate the performance and availability 
objectives. 

Total Annual Time Below Level 
Outage times are reported for the worst month and annually without considering the fade duration. The 
annual rain outage is simply added to the annual multipath outage for the total annual outage. This 
assumes that the conditions for high-intensity rain and severe multipath fading are different and the two 
fading mechanisms do not occur at the same time. Outage probabilities can be expressed as availability 
(99.9999%) or unavailability (sec). 

Use of Error Performance Objectives (ITU-R F.1668) and Availability Objectives (ITU-R F.1703) 
In this case, Severely Errored Seconds is calculated for the worst month as a ratio (SESR) and in seconds 
(SES). Availability is reported as a ratio per year; unavailability is reported in seconds per year. It is 
assumed that a rain fade will always last longer than 10 consecutive seconds; and therefore, the rain 
outage is always classed as unavailability. 

For the objectives calculation you have to specify if the hор is part of an International or National Link and 
select among the relevant subcategories—Long Haul, Short Haul, Access. 

 
Microwave Link Error Performance and Availability Calculation 
MLinkPlanner calculates path reliability and outage in accordance with the model recommended in the 
ITU-R P.530-17. 

To start calculation, click Report and a calculation report will come up. You can switch between the short 
report view and the full report view. 

The short report displays only calculation results; 
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The full report displays input parameters, calculation results, path profile drawing and path profile 
diagram on the map. 

You can print the report or save it as PDF, Microsoft Word or Excel. 

 

Figure 10. Report for microwave link with ADM 

 

You can also save summary information for all Point-to-Point links in Excel spreadsheet. Click the 
"Summary Report" button on the PtP tab and Excel spreadsheet will open.  

 

Figure 11. Summary Report for Point-to-Point links 
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Optimizing Antenna Heights According to with Rec. ITU-R P.530-17 
MLinkPlanner can calculate the height of main and diversity antennas using the clearance criteria 
described in the Rec. ITU-R P.530-17. 

To calculate minimum antenna height, click icon  next to the desired antenna. In the window that 
opens, specify the optimization parameters. The height of the remote antenna will be fixed at the current 
value. 

 

 

Figure 12. Antenna height calculation 

 

Climate Temperate climate 
Tropical climate 

Type of obstruction Obstruction is extended along a portion of the path 
Single isolated path obstruction 

Criteria Standard 
Less conservative criteria. May be necessary for frequencies less than 
about 2 GHz to avoid unacceptably large antenna heights 

Standard k-factor The median value of the k-factor (equivalent earth radius factor) for 
standard atmosphere. Can be modified by the designer 

Extreme k-factor The lowest expected (minimum) value of the k-factor, computed from 
ITU-R Rec. P.530-17, as a function of path length. Can be modified by the 
designer 

Part of Fresnel Radius Part of the First Fresnel ellipsoid that is required to be free of any 
obstruction for the appropriate value of the k-factor. Is automatically 
determined depending on the Type of Climate, Type of the Obstruction 
and Criteria from above, but can be modified by the designer 
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In a space diversity configuration, the minimum height of secondary antennas is calculated without taking 
into account climate and extreme k-factor as per Rec. ITU-R P.530-17. 

Minimum antenna height is calculated with consideration for clutter (forest and buildings) located on the 
hop. 

Once the required preferences are selected, click Calculate antenna height and the minimum antenna 
height will appear on the right. The path profile image will display the criterion used to calculate the 
antenna height. Click OK to change the antenna height according to the calculated value. To discard the 
calculated value, click Cancel. 

 

Figure 13. Path profile showing a triggered criterion 

 
Reflection Analysis   
Reflection analysis allows the user to identify possible specular reflection points on the hop and evaluate 
the application of various specular reflection reduction methods. 

To open the Reflection Analysis window, click the corresponding button on the main panel. The left-hand 
part of the panel will be disabled. To select Reflection Analysis for another hop, return to the Map View 
mode. 

 

k-factor k-factor, for which the reflection points are searched 
Polarization Vertical  

Horizontal 
 
To reduce the effect of the reflected wave, it is recommended to 
select vertical polarization 

Reflecting surface type Sea water 
Fresh water 
Wet ground 
Very dry ground 
Ice 
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The type of surface from which the reflection occurs. Each of the 
above surface types has its own values of Relative dielectric constant 
and Electrical conductivity 

Relative dielectric constant Relative dielectric constant is a dimensionless parameter. Is 
automatically determined depending on the Reflecting surface type 
from above, but can be modified by the designer 

Electrical conductivity Electrical conductivity [ohm-1 m-1]. Is automatically determined 
depending on the Reflecting surface type from above, but can be 
modified by the designer 

Consider clutter on the 
reflected paths 

If this check-box is active, then when the incident or reflected rays 
intersect with ground obstacles (forest or trees), these rays will be 
screened 

 

The path profile in the upper right panel will display all possible direct and ground-reflected rays for the 
Main-Main paths, and in a space diversity configuration for the Main-Diversity and Diversity-Main paths. 
The table below will show the distances to and clearance at each of the reflection points. It is 
recommended that reflection points be determined for large k-factor values (at least 10). 

You can view Relative Rx Power vs. k-factor chart for any reflection point and any of the Main-Main, Main-
Diversity or Diversity-Main paths by clicking on the desired point in the table. Note that you need to 
specify the beamwidth for each of the antennas in Site A and Site B to calculate Relative Rx Power vs. k-
factor chart. 

In addition to Relative Rx Power vs. k-factor, you can also display Time Delay vs. k-factor chart. On this 
plot the relative signal delay in nanoseconds between the direct and reflected signal is displayed for each 
of the Main–Main, Main–Diversity or Diversity–Main paths. If the reflected signal delay is greater than 10-
20 nanoseconds, performance problems on high capacity systems can occur. 
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Figure 14. Reflection analysis 

 

Estimation of Specular Reflection Reduction without Using Space Diversity 
If there is specular reflection along the path and you are not going to use space diversity, the application 
can estimate the effectiveness of the following methods for reducing the effect of the reflected ray on 
the resulting signal for systems without space diversity recommended in Rec. ITU-R P.530-17: 

- increase of path inclination; 
- shielding of the reflection point; 
- moving of the reflection point to poorer reflecting surface; 
- reduction of path clearance; 
- choice of vertical polarization. 

In most cases, these methods (except for the last one) are limited to selecting the primary antenna height 
on the right or left. 
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Estimation of Specular Reflection Effect with Space Diversity 
The most efficient way to eliminate the effect of specular reflection is to use space diversity techniques. 
The most often used technique is vertical space diversity. MLinkPlanner allows you to determine receive 
antenna heights with enough spacing to maintain an uncorrelated direct and reflected signal, so that when 
the receive signal level for the primary antenna is zero (in fade), the signal is near the peak for the diversity 
antenna, and vice versa. 

The right-hand part of the window displays the heights of diversity antennas determined based on 
optimum antenna spacing as per Rec. ITU-R P.530-17, i.e. the case when received signal levels at the 
primary and secondary antennas must display a maximum difference (maximum and minimum) across 
the full range of the k-factor to minimize the effect of specular reflection on the received signal level. 

To estimate the effect of space diversity, perform the following steps: 

1. Select a space diversity configuration for both Site A and Site B (in the Map View mode). 
2. Select a reflection point for each path using the mouse button. 
3. Select one of the optimum heights of the secondary antenna from the series in the right section 

of the window using the mouse button. 

You will then view the received signal level for each antenna on the chart. By changing the antenna height, 
you can see how the received signal level will change. 

In a space diversity configuration, if the vertical spacing between antennas is less than 200 times the 
wavelength (which is a common rule for reducing the effect of multipath propagation on the performance 
indicators), a warning will appear next to the spacing on the profile and its value in meters (i.e., 200 times 
the wavelength) will be displayed. 

To determine heights of primary and secondary antennas in a space diversity configuration, the following 
conditions must be met: 

1. The maximum difference between the received signal levels of the primary and secondary 
antennas must be observed across the full range of k-factor to eliminate the effect of specular 
reflection (if any). 

2. The primary and secondary antennas must be at least 200 times the wavelength to eliminate the 
effect of multipath propagation. 

3. The primary and secondary antennas must satisfy the clearance criteria described in Rec. ITU-R 
P.530-17. 

 

Diffraction Analysis 
Diffraction analysis allows the user to estimate diffraction losses due to obstacles on the hop. Diffraction 
losses may be due to the inability to meet the clearance criteria as per Rec. ITU-R P.530-17. 

To open the Diffraction Analysis window, click the corresponding button on the main panel. The left-hand 
part of the panel will be disabled. To select Diffraction Analysis for another hop, return to the Map View 
mode. 

MLinkPlanner uses the following diffraction methods as per Rec. ITU-R P.526-13 Propagation by 
Diffraction: 

Single Rounded Obstacle—for diffraction over one obstacle; 

Multiple Isolated Cylinders—for diffraction over irregular terrain which forms two or more obstacles. 
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The method to be used is selected by the application automatically based on the path profile of the hop. 

Diffraction losses are calculated for a single path (by default, for the Main–Main path). If you want to 
estimate diffraction losses for other paths (Main–Diversity or Diversity–Main paths), you need to change 
the height of the corresponding antennas. 

 

 

Figure 15. Diffraction analysis 

 

Displayed items  
Ray Show the ray line between antennas 
Stretched string Show line Stretched string. This identifies the sample points 

which would be touched by a string stretched over the 
profile from the transmitter to receiver 

Obstructions Show obstruction identifiers. The obstruction identifier 
numbers are shown in figures on a yellow background 

Radiuses of the cylinders Show Radius equal to the radius of curvature at the obstacle 
top 

Sub-path obstructions Show obstruction numbers on the Sub-path. The obstruction 
numbers on the Sub-path are shown on a blue background 

60%F1 for sub-path Show 60 % of the first Fresnel zone 
Projections of rays intersecting 
above obstacles 

Show Projections of rays intersecting above obstacles 

Baselines Show Baselines 
60%F1 for baselines Show 60% of the first Fresnel zone for baselines 
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Parameters of Diffraction Analysis  

k-factor к-factor for Diffraction Analysis 
Add clutter to terrain If this check-box is active, then all the clutter (trees and 

buildings) is counted as obstructions on the profile 
Minimum space between points 
for one obstruction 

This parameter can be adjusted within 250 m–10 km for 
more accurate approximation of obstruction 

For reference: the value of k-factor 
exceeded for approximately 99.9% 
of the worst month (temperate 
continental climate) is ___ 

Value of k-factor exceeded for approximately 99.9% of the 
worst month for the current hop according to Figure 2 in 
Rec. ITU-R P.530-17 

 
Diffraction Loss According to Rec. 
ITU-R P.526-13 

 

Obstruction No. Identifier Number of Obstruction 
Sub-path obstruction No. Identifier Number of Obstruction on the Sub-path 
Correction factor Cn Correction factor Cn according to Rec. ITU-R P.526-13 
Location (km) Location of Obstruction (km) 
Clearance (m) Clearance at the Obstruction (m) 
v Single dimensionless parameter according to Rec. ITU-R 

P.526-13 
Radius (km) The radius of the Obstruction, km 
Loss (dB) Diffraction losses at each obstruction (dB) 
Total Total Loss (dB) 

 

When you calculate performance characteristics, diffraction losses are calculated automatically for each 
path based on the antenna heights and the following parameters: k-factor value, Add clutter to terrain, 
Minimum space between points for one obstruction. These parameters are saved in the project file and 
can be defined for each hop individually. 
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Figure 16. Diffraction analysis (with clutter) 

 

The calculated diffraction losses are taken into account when determining the received signal level and 
the fade margin. 

 

Planning Point-to-Multipoint Networks 
In the Point-to-multipoint tab, you can do: 

1. Coverage Study for Base Stations; 
2. Availability calculation for each of the Base Station - Subscriber Station hops. 

To calculate radio coverage, it is sufficient to enter the parameters of the base station (s) and the typical 
parameters of the subscriber station - “subscriber station installation”, that can be located anywhere in 
the study area. 

For the point-to-multipoint link availability calculation (see Point-to-Multipoint Links Availability 
Calculation), it is also necessary to specify the location of each of the subscriber stations, specify to which 
base station each subscriber station relates, and enter all necessary detailed parameters of base stations 
and subscriber stations. 

Base Stations 
To create a base station, enter the name of the base station in the “Name” field, then right-click on the 
“Site” field and select the desired site from the list that appears. After that, the Base Station will appear 
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on the map, while the width of the angular sector and its direction will correspond to the direction and 
width of the antenna pattern. 

 

Figure 17. Creating a new base station 

 

 

To select a Base Station, click on the corresponding row in the hop table. When clicked, the Base Station 
will be displayed in the center of the basemap. 

A base station can also be selected by double-clicking on the basemap any subscriber site associated with 
the base station. 

 

To move Base Stations up and down the table, use the  and  buttons. To remove a Base Station, 

click . Note that if a site is associated with a Base Station (or several Base Stations), removing or 
renaming the site in the Sites tab will remove all Base Stations associated with this site. 
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The coverage study for a Base Station will only be carried out if the checkbox, located to the left of the 
Base Station name, is active. 

The equipment parameters for the selected Base Station are displayed below in the Base Station tab. 

  

Figure 18. Base Station equipment parameters 

Toolbar: 

 Copy equipment parameters from Base/Subscriber Station—copy all the data from Base/Subscriber 
station tab 

 Copy equipment parameters to Clipboard—copy to clipboard all the data from Base/Subscriber 
Station. 

 Paste from Clipboard—paste data from the clipboard. 

 Load equipment parameters from file—load radio equipment data from data file *.ptmp 

 Save equipment parameters to file—save radio equipment data file in data file format *.ptmp 

 Global Active Base Stations parameter change- a feature that allows you instantly change the 
parameters of any base station in accordance with the parameters of the current sector.  

The procedure for performing group parameter changes on Multiple Base Stations: 

1. On the Base Stations table, mark as active, two or more base stations whose parameters need to be 
changed by clicking on the checkbox, located to the left of the Base Station name; 

2. Click on the Base Station Tab to set the required parameter values in the current BS; 

3. Click the button    to display the Global Active Base Stations Parameter Change pop-up menu. Select 
the parameters that need to be copied to the previously marked active BS by clicking on the check boxes 
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in the Base Stations Parameter List. Click the OK button.  The selected parameters will be copied to all 
base stations marked as active. 

 

Figure 19. Global Active Base Stations parameter change 

 Save current parameter values as a template for future use—save in a template all the data for use 
on new Base/Subscriber Stations. 

Below is the description of all input parameters that may need to be specified. 

 

01. Main  
Radio equipment Radio equipment code. Information only 
Frequency, MHz Mean frequency of the Base Station 
02. Antennas and loss 
Antenna model and pattern Antenna model code. Information only. To select antenna 

pattern, click the button next to the entered antenna 
model code and load the file in the  *.msi or *.nsma 
format. 

Antenna height, m Antenna installation height relative to ground level, m. 
You can also change the antenna height in the profile 
window 

Antenna azimuth, deg Antenna azimuth, degree 
Antenna beam tilt, deg Antenna beam tilt, degree. A negative value is a 

downward beam tilt, a positive value - upward beam tilt. 
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Antenna gain, dBi Antenna gain, dBi 
Feeder loss, dB Feeder loss, default value is 0 dB 
03. Radio specifications 
Use adaptive modulation YES or NO. The selected type is automatically copied to 

the remote site. In the case of adaptive modulation (YES), 
you need to enter the values of Tx power and Rx 
threshold for each modulation type in the ADM table.  
Click on the Radio specifications ADM box then click on 
the the button that appears to show the ADM table. 

 

Without adaptive modulation 

Modulation Modulation type. Information only 
Capacity, Mbit/s Channel capacity, Mbit/s. Information only 
Tx power, dBm Transmitter power, dBm 
Rx threshold, dBm Receiver threshold level, dB 

 

With adaptive modulation 

 

Figure 20. Base station radio specifications with ADM 

The meaning of the parameters for each type of modulation and coding is the same as in the previous 
table. This table contains all common types of modulation and coding for modern point-to-multipoint 
equipment. If any modulation mode is not used in the equipment, then the corresponding line can be left 
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empty. Using the Active check box, you can include or exclude different types of modulation from the 
calculation, the hardware parameters for which are defined. 

 

Subscriber Stations 
To create a Subscriber Station, select in the Base Station table, the Base Station to which the Subscriber 
Station will be assigned to. Then click on a row on the Subscriber Station table and then right-click on the 
“Site” field and select the desired site from the list that appears.  

 

Figure 21. Creating a new subscriber station 

To move a subscriber station up and down the table, use the  and  buttons. To remove a 

subscriber station, click . 

 - Sort Subscriber Stations in alphabetical order; 

To select a link, click on the corresponding row in the Subscriber Station table. 

When clicked, the link will be displayed in the center of the basemap. 

You can also select a link by double-clicking on it on the basemap. 
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The equipment parameters for the selected Subscriber Station are displayed below in the Subscriber 
Station tab. 

 

Figure 22. Subscriber Station equipment parameters 

The set of equipment parameters for the Subscriber Station is the same as the Base Station parameter 
set, except that you do not need to specify the frequency and the antenna pattern. It is assumed that the 
frequency ranges of Base Station and Subscriber Station are the same, and the Subscriber Station antenna 
is aimed exactly at Base Station. The polarization of the Base Station and Subscriber Station antennas is 
also assumed to be the same. 
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Figure 23. Subscriber station radio specifications with ADM 

Copy selected Rx thresholds to Coverage Study levels – when this button is clicked, Rx thresholds 
information is copied for the selected modulation modes to the Coverage Study Details menu for further 
use in the Coverage Study. 

 
Coverage Study 
The coverage study calculates the estimated coverage of the base stations – i.e., the study approximately 
determines the areas where the subscriber stations can be located and gives a rough estimate of the 
achievable link capacity in this location. To ensure the correctness of the decision to place the subscriber 
station in a particular location, and to determine the exact height and type of the subscriber station 
antenna for the required link capacity, it is necessary to perform the detailed coverage calculation. 

Coverage study is performed under the following conditions: 

1. The parameters entered for each of the base stations in the Base Station tab are used for the 
coverage calculation. 

2. A typical "Subscriber station installation" is used in the calculations for predicting coverage in the 
entire study area. The typical subscriber station parameters are entered in the Coverage Study 
Details menu. 

3. The calculations do not take into account the excess path loss due to clutter loss (buildings and 
trees). 

Before starting a coverage area study, you must first specify the parameters of the Base Stations that will 
be involved in the study and set those Base Stations to Active. Refer to Base Stations section for 
information on setting Base Stations parameters. Note! The coverage study for Base Station will only be 
carried out if the checkbox, located to the left of the Base Station name, is active. 

To configure the Coverage Study options, go to the Coverage Study Details menu 
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Figure 24. Coverage Study Details for Received Power at subscriber stations study 

 

 

Coverage study Details  
Area study type Received Power at subscriber stations 

Strongest (Most likely) Server 
C/I+N at subscriber stations 

Base Station Parameters  
Transmit Power, dBm Оne power value for all base stations, dBm 
Use BS transmitter power data Use the power settings for each of the base stations 

specified in the Base Station tab. If adaptive 
modulation is used at the base station, the maximum 
power from the Base station equipment parameters 
table will be used 

Study radius, km Maximum study radius from Base Station, km 
Subscriber Station installation  
Antenna height, m Antenna installation height relative to ground level, m. 
Antenna gain, dBi Antenna gain, dBi 
Feeder loss, dB Feeder loss, default value is 0 dB 
 
Margin, dB Prediction confidence margin of the calculation results 

for area study, dB 
Color transparency (0-250) Color transparency of the signal level (0-max 

transparency, 255 – no transparency) 
Low resolution Low-resolution calculation (less computation time) 
High resolution High-resolution calculation (more computation time) 
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Received Power at Subscriber Stations 
Received power map shows those areas where a given signal power level is present at the subscriber 
stations receiver (downlink). 

Number of levels The number of signal levels from 1 to 8 
Color The color of the signal level 
Values, dBm Received power level, dBm 
Description The text field as an annotation on each signal level, for 

example, 256-QAM 5/6 400 Mbit/s 
 

To perform the coverage study, click the button Calculate Coverage 

 

Figure 25. Received Power at subscriber stations coverage 

 

Strongest (Most likely) Server 
The strongest server map display is a map showing the base station supplying the strongest received signal 
at all locations on the basemap. 
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Figure 26. Coverage Study Details for Strongest Server study 

Required service threshold, dBm This is the minimum acceptable signal strength 
required by the receiver 

Apply automatic color assignment The program automatically assigns colors to the base 
stations in the study, and then color fills the map 
according to these color assignments 

Use colors from the table The colors for the base stations will be assigned in 
accordance with the frequency table 

Fill the table with frequencies of BS Fill the table with the frequencies specified in the 
parameters of the base stations 
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Figure 27. Strongest (Most likely) Server study 

To perform the coverage study, click the button Calculate Coverage. 

 

C/(I+N) at Subscriber Stations 
The carrier-to-interference + noise ratio, C/(I+N) or CIR, is one of the most important quantities used in 
assessing system performance. The quantity CIR is more completely written as: 

CIR= 𝐶𝐶
(∑ 𝐼𝐼𝑘𝑘+𝑁𝑁𝑅𝑅)𝐾𝐾

𝑘𝑘=1
 

where C is the power of the signal from the strongest server at a location, Ik is the power of each of the 
other k signals at that location, NR is the receiver noise power, and K is the total number of transmitters 
which cause interference at this location. Ik is only computed for transmitters that are using a co-channel 
or adjacent channel. If the closest channel in use by the interference sector is an adjacent channel, then 
the interference contribution by the sector is reduced in amplitude by the adjacent channel rejection 
factor.  

Channels are defined as adjacent if the difference between the center frequencies of the channels is less 
than or equal to one bandwidth.  

Channels are defined as co-channel if the difference between the center frequencies of the channels is 
zero. 

The receiver noise power is calculated by multiplying the receiver effective noise bandwidth by the power 
noise density as represented by the receiver noise figure. 

CIR is calculated by first finding the strongest received signal power from any transmitter at each location. 
In then calculates the sum of the receive signal powers from all the other transmitters which also have 
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relevant signal levels at the location. After the sum of the interference is found, the noise power is 
calculated and the ratio is found. 

Note that once the strongest signal has been identified, the directional receive antenna at each location 
is assumed to be pointed toward the transmitter from which the strongest signal is received. The received 
signal from the other (interference) transmitters is then found using the off-axis gain of the receive 
antenna assuming an orientation toward the strongest signal transmitter. 

 

Figure 28. Coverage Study Details for C/(I+N) at subscriber stations study 

 

Required service threshold, dBm This is the minimum acceptable signal strength 
required by the receiver 

Browse MSI or NSMA Choose the antenna pattern file for Subscriber Station 
Installation in MSI or NSMA format 

Use adjacent channel interference If the checkbox is active, the calculation will take into 
account the contribution of adjacent channels to 
interference 

Adjacent channel rejection, dB Adjacent channel rejection, dB 
Channel bandwidth, MHz Channel bandwidth, MHz 
Use receiver noise power level If the checkbox is active, the calculation will take into 

account the power of receiver noise 
Receiver noise figure, dB Receiver noise figure, dB 
Equivalent noise bandwidth, MHz Equivalent noise bandwidth, MHz 

 

If the checkboxes "Use adjacent channel interference" and "Use receiver noise power level" are not active, 
the calculations will take into account only the co-channel interference 

To perform the coverage study, click the button Calculate Coverage. 
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Figure 29. C/(I+N) at subscriber stations study 

 

Creating a Coverage Report 
MLinkPlanner allows you to create a coverage report as an interactive web page. To save the web page, 
click the "Create coverage report" button. The index.html file (this is a page script), the bs.png file (the 
base station icon) and the folder of the coverage tile pyramid in the format {Z} / {X} / {Y} will be saved to 
the folder selected by the user. To view the result, open the index.html file in any web browser. This page 
can also be placed on a web server for viewing in any browser and on any of the operating systems 
(Windows, Mac, iOS, Android, Linux). 

Page 40/48 
 



MLinkPlanner. User Manual. Version 1.2_190904 

 

Figure 30. Coverage report 

The web page allows: 

- Choose a base map from 4 different base maps; 

- Change the map zoom; 

- Display the legend; 

- Display the map zoom and the map scale and current coordinates of the cursor (in the decimal 
system and DMS); 

To view an interactive web page, you need an Internet connection. 

The folder with the pyramid of tiles can be connected to any GIS that supports working with tiles (for ex. 
QGIS, ArcGIS, MapInfo), which will demonstrate the result of calculating the radio coverage as a layer on 
any GIS. 
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Point-to-Multipoint Links Availability Calculation 
Availability and link performance reports can be calculated for any subscriber station. A base station 
performance summary report can also be generated. Calculations for point-to-multipoint link availability 
and link performance are performed in accordance with the model recommended in the ITU-R P.530-17. 

To generate a performance report: 

1. Make sure that all subscriber stations have a path profile.  In the Point-to-Multipoint tab, create 
the Path Profile between Base Stations and Subscriber Stations (just like for a point-to-point link). 
Using the "Generate Profiles" button, you can simultaneously generate the path profiles for all 
subscribers for the currently selected base station. 

2. Specify the parameters of the Base Stations and Subscriber Stations equipment; 
3. Select a subscriber station by clicking on it on the Subscriber Station table. You can also select a 

subscriber station by double-clicking on it on its link the basemap. 
4. Click on the Report button and select the required report type - Short Report, Full Report or Base 

Station Performance Summary 

Short Report and Full Report are similar to the reports for point-to-point hops.  

 

 

Figure 31. PtMP hop short report 
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Base Station Performance Summary provides a summary of the performance of all the subscriber stations 
of the selected base station including the maximum usable modulation modes of all the PtMP Links that 
meet the required minimum flat fade margin setting and minimum annual availability setting. The 
minimum flat fade margin and annual availability setting can be entered in the Project Settings menu. 

 

Figure 32. Base Station Performance Summary 

You can also save summary information for all Point-to-Multipoint links in an Excel spreadsheet. Click the 
"Summary Report" button on the PtMP tab and Excel spreadsheet will open. Only active base stations will 
be listed in the spreadsheet; profiles for the subscriber stations must be pre-generated before running 
the Excel “Summary Report”. 

 

Figure 33. Summary Report for Point-to-Multipoint links 
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In the point-to-multipoint link availability calculation, all clutter (buildings and trees) along the link profile 
are taken into account. 

When working with path profile in point-to-multipoint links, the same path profile analysis features found 
in the point-to-point path profile panel are available: 

- Antenna height calculation; 
- Reflection analysis; 
- Diffraction analysis. 

 

Settings 
 

Application Settings 

 

Figure 34. Application settings 

 

Path to the folder with cache files The path to the folder where downloaded basemap tiles will 
be saved for quick access. This will speed up the application. 
The downloaded maps will remain on your computer, and 
you will be able to view them when you do not have an 
Internet connection. This folder is created automatically 
when the application is launched for the first time. You can 
change this folder 
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Path to the folder with data files The path to the folder where the downloaded Global terrain 
elevation and Global tree cover files will be saved for quick 
access. This will speed up the application. Moreover, the 
downloaded files will remain on your computer, and the 
application will be able to use them and create a terrain 
profile when you don’t have an Internet connection. This 
folder is created automatically when the application is 
launched for the first time. You can change this folder 

Coordinates format The geographical coordinates: Degrees Minutes Seconds (for 
example N44° 34’ 23.7’’ W134° 29’ 23,4’’) or 
Decimal Degrees (for example N44.345678 W134.567893) 

Proxy settings If you are using a proxy server to access the Internet, enter 
its IP-address and port number. If the proxy server requires 
authentication, enter the username and password 
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Project Settings 
In this box, you set some parameters for defining the path profile and setting the calculation algorithm 
according to ITU-R P.530-17. 

 

Figure 35. Project settings 

 

Project settings 
Step of terrain and obstacle points along the 
profile, m 

The step of terrain and obstacle points along the 
profile for automatic creation of the path profile. 
For SRTM-1, the minimum step for creation of the 
path profile is 30 m. A lower value makes no sense 
since it will not increase the accuracy 

Part of first Fresnel zone which will be shown, 
% 

A part of the first Fresnel zone which will be shown 
when the path profile is displayed 
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Median value of k-factor The median value of the k-factor that will be used to 
create the path profile of the hop and determine 
clearance 

Common settings  
Minimum value of the Flat Fade Margin The minimum allowable fade margin, if the fade 

margin is less than this value, the calculation will be 
stopped 

Calculation method  
ITU ITU-R P.530-17 
ITU-R P.530-17 settings 
Maximum value of the frequency diversity 
improvement factor for non-selective outage 
probability 

Limiting the maximum value of the frequency 
diversity improvement factor for non-selective 
outage probability 

Maximum value of the frequency diversity 
improvement factor for selective outage 
probability 

Limiting the maximum value of the frequency 
diversity improvement factor for selective outage 
probability 

Maximum value of the space diversity 
improvement factor for selective outage 
probability 

Limiting the maximum value of the space diversity 
improvement factor for selective outage probability 

Maximum value of the space and frequency 
diversity (four receivers) improvement factor 
for non-selective outage probability 

Limiting the maximum value of the space and 
frequency diversity (four receivers) improvement 
factor for non-selective outage probability 

Maximum value of the space and frequency 
diversity (four receivers) improvement factor 
for selective outage probability 

Limiting the maximum value of the space and 
frequency diversity (four receivers) improvement 
factor for selective outage probability 

Minimum Annual availability required Minimum Annual availability for PtMP Base Station 
Performance Summary 

 

 

Basemap Settings 
You can configure your own custom basemap by specifying a tile server URL. 

The prototype URL encapsulates a request format that is specific to the map provider, and it varies from 
map provider to map provider. It consist of a text string that begins with http://, has a domain name and 
possible parameters, plus some symbols that MLinkPlanner substitutes with real-time tile request 
information when actually contacting the server. 
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Figure 36. Basemaps settings 

 

Below is a detailed explanation of how prototype URLs are constructed. The possible symbols that 
MLinkPlanner accepts in the prototype URL are: [X], [Y] and [Z] coordinates and zoom 

To lookup map imagery in their database, most map providers use tile coordinates of x and y, plus zoom. 
As an example, the OpenStreetMap provides map imagery using x, y and zoom. We can test-fetch a map 
tile of a portion of North America by typing the following URL into a web browser: 

http://a.tile.openstreetmap.org/3/1/2.png  

The numbers at the end of the URL represent zoom, x, and y respectively. The OpenStreetMap fetches 
the map tile corresponding to x = 1, y = 2, and zoom = 3. 

In order for MLinkPlanner to properly fetch tiles from a map provider, a generalized prototype URL 
scheme must be furnished. This generalized URL scheme will be used by MLinkPlanner to fetch any tile, 
at any coordinate, with any zoom. To accomplish this, the symbols "[X]", "[Y]", and "[Z]" (without the 
quotes) are inserted in place of explicit coordinates. 

For example, creating custom map types in MLinkPlanner for OpenStreetMap can be accomplished by 
mixing the known explicit URLs above, with the symbols representing x, y, and zoom to form a custom 
map prototype URL (try these in the custom maps setup screen in MLinkPlanner): 

http://a.tile.openstreetmap.org/[Z]/[X]/[Y].png 

When MLinkPlanner needs a map tile fetched from a provider, it will replace the "[X]", "[Y]", and "[Z]" 
symbols with the actual coordinates and zoom for the tile required, and then use the resulting URL to 
contact the map provider's server to fetch the map tile. 
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