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About Amrita University
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10 campuses spread across India

Coimbatore, Amritapuri (Kollam), 
Kochi,  Bengaluru,  Mysuru, Amaravati, 
Chennai,  Faridabad (NCR), Nagercoil, 
and Haridwar

Bengaluru 

Faridabad (NCR) 

Coimbatore



 5G-6G 
Innovation and 
Research Lab
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Very reach in feature –R16, R17 included



Skilling and Training
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Completed Activities
• Satellite IMT-2020 Evaluation 

(WP4B)
• Report and results available 

online 
(https://satimt2020.5gindiaforum.i
n/)

• ITU-R – IMT-2020 Evaluation 
Group

• NuFront Evaluation for WP5D

5GIF Engagements

Sharing Studies
• Support development 

of tools 
• Portal for online 

analysis, model access 
will be available  

https://satimt2020.5gindiaforum.in/
https://satimt2020.5gindiaforum.in/


Developing Software Tools for Inputs to 
National Preparation
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 Small Area 
Deployment
 Large Area 
Deployment

 IMT

Footprint generation
Operational/Link 
characterization
Earth-station Terrestrial 
Coverage generation

 FSS

P2P coverage 
generation

FS

MSS

Reuse FSS

EESS 

SRS

- Reuse Model implementation
- Compatibility for UI /interactivity
- Input specification

o ITU-R based Characteristics
o JSON based 

- Output specifications
o CSV, JSON
o Additional, interim statistics

- Independent ITU-R Propagation 
models

- Independent ITU-R Antenna Model
- Documentation and example usage



ITU-R Propagation Models

7

Name Title Remarks

ITU-R P.619 
(including ITU-R 
P.676)

Propagation data required for the evaluation of interference 
between stations in space and those on the surface of the 
Earth. Includes (Attenuation by atmospheric gases and related 
effects )

Implementation available
• Basic transmission loss for single-entry interference 
• Prediction of beam Spreading and Atmospheric Gas 

Losses

ITU-R P.2108 Prediction of clutter loss Implementation available
• Height gain terminal correction model
• Statistical clutter loss model for terrestrial paths
• Earth-space and Aeronautical statistical clutter 

loss model

ITU-R P.2109 Prediction of building entry loss Implementation available
Building Entry Loss Model

ITU-R P.452 Prediction method for the evaluation of interference between 
stations on the surface of the Earth at frequencies from about 
0.1 GHz to 50 GHz, accounting for both clear-air and 
hydrometeor scattering interference mechanisms. 
Designed to calculate propagation losses not exceeded for 
time percentages over the range 0.001 <p < 50%. 

Implementation available
Prediction of interference between earth surface

ITU-R P.2001 Describes a general-purpose, wide-range terrestrial 
propagation model for frequencies between 30 MHz and 50 
GHz, encompassing various propagation scenarios and 
distance

Implementation under progress

Reference 5D/0160

http://www.itu.int/rec/R-REC-P.2108/en
http://www.itu.int/rec/R-REC-P.2109/en


ITU-R IMT Modelling 
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IMT Model Library

JSON format

IMT-AAS_char.json

- Small Area/Large Area
- IMT BS antenna gain towards 

a (theta,phi)
o theta,phi irrespective 

of towards Space or 
Ground stations

- Modes of output
o Sample Instance
o Statistical Instance

- Ability to map IMT stations 
relative locations (cartesian) 
to lat,long (absolute locations)

IMTmodel.js



AAS & Deployment Modelling 
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ITU-R FSS Modelling
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FSS Module Library

JSON format

FSS SS 
Configuration

GSO
- Polygon of points on earth 

surface @ xdB of main-beam 
of the satellite

- Elevation angles for each grid 
towards the satellite

• Elevation,Azimuth angles for 
each grid towards the satellite

GSO Satellite 
- Orbital Position (Lng)
- Height (km)
- Pointing Location, (Lat,Lng)
- Input param (3dB, xdB), footprint

Antenna Size,
Antenna Pattern etc.,
Rx Gain

Non-GSO 
- Main Beam Point Location over 

a period
- Moving Footprint over earth 

surface
• Polygon of points on earth 

surface @ xdB of main-beam of 
the satellite (Variable ?)

• Elevation,Azimuth angles for 
each grid towards the satellite

Non-GSO Satellite 
- Orbital Position (Lng)
- Height (km)
- Pointing Location, (Lat,Lng)
- Input param (3dB, xdB), footprint

Ability to identify water area, 
unpopulated area, desserts, etc 
within the footprint.   

Create exclusion zone

FSSmodel.js



1
1

FSS GSO and NGSO 
Modelling



Support for SEDAC Population Redistribution
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Thank You

 


