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Presentation Overview Visualyse

e Transfinite Systems Ltd

* Visualyse Products:
= Visualyse Professional
* Visualyse Interplanetary
= Visualyse GSO
= Visualyse Coordinate

= Visualyse EPFD
* PFD Mask Generation Tool

e Summary: Why Visualyse Products
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Transfinite Systems Ltd

e UK based independent SME, founded in 1994

e Core focus of company:

= Provision of software tools and services to analyse compatibility between

radiocommunications systems INTERFERENCE ANALYSIS

° Key Strengths: MODELLING RADIO SYSTEMS FOR

. SPECTRUM MANAGEMENT
o Aim to be best at:

The tools, methodologies, and analysis techniques that are applicable to interference analysis,
coordination and spectrum management

= Combine with:
Wider understanding of the regulatory environment, needs of spectrum managers and spectrum users
= Reputation and contacts built up over 25 years including UK regulator Ofcom and ITU in Geneva

= Leading experts in field:
* Consultants have written books and many papers ‘
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Visualyse Product Range

* Transfinite Systems Ltd develop and market range of Commercial Off

The Shelf (COTS) software products:

= Visualyse Professional — a generic study tool to undertake
interference analysis between a wide range of radio services
including terrestrial and satellite

Additional Modules: Define Variable, Terrain and Traffic

= Visualyse Interplanetary — a version of Visualyse Professional with
enhanced geometric framework to support analysis around the
Moon, Mars and other celestial bodies

= Visualyse GSO — to support coordination trigger analysis for GSO
and non-GSO satellite networks and detailed coordination for GSO
satellites

= Visualyse Coordinate — to support the coordination of satellite ES

= Visualyse EPFD — software for regulators and satellite operators to
check non-GSO satellite filing meets the EPFD limits in the Radio
Regulations and help non-GSO operators develop their filings

Extension: PFD Mask Generation Tool
e Full support including Training, Support, Maintenance etc.
* Global customer base for products — widely used within fora such as
ITU-R
» Also undertake consultancy services and general training

TRANSFINITE
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Visualyse Professional Overview

* Flexible Study Tool for Radio Communication Systems
* Model wide range of systems, civil and military:

> FS: P-P, P-MP, MP-MP — including WiMax, FWA etc. l_/lsuolvse

= BS DAB, DVB, DBV'H, Analogue etC. DOAD D ARSRII@IVNIGAQAT Qs d v @ @ e e —~E7F 22w LUBXAELE I QB OUOS0 27 B
= MS:BR/PMR, 2G, 3G, 4G, 5G etc. S £ S ;
= Satellite: FSS, BSS, MSS, ISLs B

GSO, non-GSO, HEO
Earth, Moon, Mars etc.

= Aeronautical & Maritime: UAVSs, ESVs, ESIMs, radar etc.

Science: Radio Astronomy, Meteorological, remote
sensing etc.

a

» Calculates signal strength for wanted and interfering
systems:

= C,1,C/l,C/N, C/(N+l), I/N, PFD, EPFD
= Availability and throughput statistics
= Co-frequency and non-co-frequency
= Single entry and aggregate interference

e Wide range of modelling methodologies:

= Static, Input-variation, Area, Dynamic, Monte Carlo etc. N

Import from ITU’s Terrestrial IFIC
PtP Fixed Links

TRANSFINITE Propagation models = P.525, P.530, P.452

SYSTEMS



Visualyse Professional Overview

* Flexible Study Tool for Radio Communication Systems
* Model wide range of systems, civil and military:

> FS: P-P, P-MP, MP-MP — including WiMax, FWA etc. MSUOIVS@

= BS: DAB, DVB, DBV-H, Analogue etc. R ER PECTOIE O R e R e L e T e LT b
- MS:BR/PMR, 2G, 3G, 4G, 5G etc. —
= Satellite: FSS, BSS, MSS, ISLs o | S o g,
GSO, non-GSO, HEO ( e 5
*  Earth, Moon, Mars etc. W : N
= Aeronautical & Maritime: UAVs, ESVs, ESIMs, radar etc. ‘ Mw w :
= Science: Radio Astronomy, Meteorological, remote I ) é% e
sensing e
« Calculates signal strength for wanted and interfering P Ml e e R e © 0
systems: e LI —
= C,1,C/I,C/N, C/(N+l), I/N, PFD, EPFD LT T T T T T T T T T T T T UJ@E@FE%LPD 7,,,%@@0{,0
= Availability and throughput statistics th -»EL'JDUDDD%E]B&:DU-:]P g L%Cll
= Co-frequency and non-co-frequency || " | | || wBP]iLFEDE]DEEP:jgm_E u‘?’ _
= Single entry and aggregate interference T @DEQEDD%?%@IS‘QELE“] ; '
* Wide range of modelling methodologies: | | BER | | 0 L'QTDE:&_DF;DQDD]% 910[9 |
= Static, Input-variation, Area, Dynamic, Monte Carlo etc. I T T S T T ngg-g Lf‘[‘jTQTJEED!\Dl@ }
Cor /oD (@) - h ool o

Mobile into terrestrial DVB receiver
Non-co-frequency scenario with calculation of NFD

TRANSFINITE Monte Carlo modelling using Define Variable Module

SYSTEMS



Visualyse Professional Overview

* Flexible Study Tool for Radio Communication Systems
* Model wide range of systems, civil and military:
o FS: P-P, P-MP, MP-MP — including WiMax, FWA etc.
= BS: DAB, DVB, DBV-H, Analogue etc.
= MS: BR/PMR, 2G, 3G, 4G, 5G etc.

= Satellite: FSS, BSS, MSS, ISLs
* @GSO, non-GSO, HEO
+ Earth, Moon, Mars etc.

o Aeronautical & Maritime: UAVs, ESVs, ESIMs, radar etc.

= Science: Radio Astronomy, Meteorological, remote
sensing etc.

» Calculates signal strength for wanted and interfering
systems:

= C,1,C/I,C/N, C/(N+), I/N, PED, EPED

= Availability and throughput statistics

= Co-frequency and non-co-frequency

s Single entry and aggregate interference
* Wide range of modelling methodologies:

= Static, Input-variation, Area, Dynamic, Monte Carlo etc.

TRANSFINITE

SYSTEMS

Uisualyse

File Edit View Simulation Model Output Propagation Terain Results Tools Window Help

lod
VARD D ARSIII@IT XRAZQAQAFE QU Eri b » @ @i —=E7F 22 - SHRXRALAE IR @REESEH &7 AHBE

+ Add ~ 2 Edi. [y Duplicate X Delete

Modelling Objects
+ 13/GSO system

Interf

Interfering Relative Gain 00
Path Loss 00
Victim Peak Gain 00
Victim Relative Gain 00
Victim Feeder Loss 00
Signal Strength no signal
| -3000.0
IN -30000
<} 30000
C/N+) 438287875

* Advantages

Receive link All Interferers
No. of Interferers 0
[ 30000
N 30000
<] 30000
C/N+D 438287875
Margins

Import 5G systems using text files
Monte Carlo modelling using Define Variable Module
Lidar data used with P.2001 propagation model



Vlsualyse Professional Overview

Flexible Study Tool for Radio Communication Systems
 Model wide range of systems, civil and military: .

> FS: P-P, P-MP, MP-MP — including WiMax, FWA etc. MSUOIVSQ

= BS: DAB, DVB, DBV-H, Analogue etc. e e s '

o= MS:BR/PMR, 2G, 3G, 4G, 5G etc.

= Satellite: FSS, BSS, MSS, ISLs

GSO, non-GSO, HEO
+ Earth, Moon, Mars etc.

= Aeronautical & Maritime: UAVSs, ESVs, ESIMs, radar etc.

= Science: Radio Astronomy, Meteorological, remote
sensing etc.

« Calculates signal strength for wanted and interfering
systems:

= C,1,C/I,C/N, C/(N+l), I/N, PFD, EPFD

= Availability and throughput statistics

= Co-frequency and non-co-frequency

= Single entry and aggregate interference
* Wide range of modelling methodologies:

= Static, Input-variation, Area, Dynamic, Monte Carlo etc.

SpaceX full constellation made from multiple sub-constellations in LEO
03B in MEO

Geostationary satellites from TLE import

TRANSFINITE HEO systems in 24 hour orbit

SYSTEMS



Visualyse Professional Overview

* Flexible Study Tool for Radio Communication Systems
* Model wide range of systems, civil and military: .
> FS: P-P, P-MP, MP-MP — including WiMax, FWA etc. MSUOIVSQ
= BS: DAB, DVB, DBV-H, Analogue etc.
= MS: BR/PMR, 2G, 3G, 4G, 5G etc.
= Satellite: FSS, BSS, MSS, ISLs

GSO, non-GSO, HEO
Earth, Moon, Mars etc.

o Aeronautical & Maritime: UAVs, ESVs, ESIMs, radar etc.

= Science: Radio Astronomy, Meteorological, remote
sensing etc.

* Calculates signal strength for wanted and interfering
systems:

= C, I, C/l,C/N, C/(N+l), I/N, PFD, EPFD
= Availability and throughput statistics

= Co-frequency and non-co-frequency
= Single entry and aggregate interference

* Wide range of modelling methodologies:

= Static, Input-variation, Area, Dynamic, Monte Carlo etc.

Visualyse Interplanetary

Missions around the Moon and Mars communicating with Earth

TRANSFINITE Constellations around Moon communicating with Lunar surface

SYSTEMS
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Visualyse Professional Overview

* Flexible Study Tool for Radio Communication Systems
* Model wide range of systems, civil and military:

o

[m]

o

FS: P-P, P-MP, MP-MP —including WiMax, FWA etc.
BS: DAB, DVB, DBV-H, Analogue etc.

MS: BR / PMR, 2G, 3G, 4G, 5G etc.

Satellite: FSS, BSS, MSS, ISLs

GSO, non-GSO, HEO
Earth, Moon, Mars etc.

Aeronautical & Maritime: UAVs, ESVs, ESIMs, radar etc.

Science: Radio Astronomy, Meteorological, remote
sensing etc.

e Calculates signal strength for wanted and interfering
systems:

[m]

[m]

o

o

C, 1, C/I, C/N, C/(N+1), I/N, PED, EPFD
Availability and throughput statistics
Co-frequency and non-co-frequency
Single entry and aggregate interference

* Wide range of modelling methodologies:

o

Static, Input-variation, Area, Dynamic, Monte Carlo etc.

TRANSFINITE

SYSTEMS

Uisualyse

H
T :"\
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UAV on flight path with ground and satellite links
Earth station on vessel entering port interfering with fixed links
Waypoints set using Define Variable
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Visualyse Professional Overview

* Flexible Study Tool for Radio Communication Systems
* Model wide range of systems, civil and military:
o FS: P-P, P-MP, MP-MP — including WiMax, FWA etc.
= BS: DAB, DVB, DBV-H, Analogue etc.
o= MS:BR/PMR, 2G, 3G, 4G, 5G etc.
= Satellite: FSS, BSS, MSS, ISLs

GSO, non-GSO, HEO
Earth, Moon, Mars etc.

o Aeronautical & Maritime: UAVs, ESVs, ESIMs, radar etc.

o Science: Radio Astronomy, Meteorological, remote
sensing etc.

* Calculates signal strength for wanted and interfering
systems:

= C,1,C/I,C/N, C/(N+l), I/N, PFD, EPFD
= Availability and throughput statistics

= Co-frequency and non-co-frequency

= Single entry and aggregate interference

* Wide range of modelling methodologies:

= Static, Input-variation, Area, Dynamic, Monte Carlo etc.

EESS sensor with pointing using Define Variable
Area Analysis calculating protection zone around a sensitive site

TRANSFINITE

SYSTEMS



Visualyse Professional
How it Works

» Powerful object model:

= Antenna Types

= Stations

= Carriers

= Propagation environments
= Tracking strategies

o Links
o Interference Paths
o Traffic

o Define Variable

e Libraries of core algorithms:

o Station dynamics

= Antenna pointing methods
= Propagation models

= Gain patterns

= Station selection rules

o Etc.

TRANSFINITE

SYSTEMS

E 5G TN baseline - Comparison parameters non uniform.SIM:8

*+ Add + 2 Edit.. [y Duplicate X Delete

Uisualyse

Load... [ save...

\ Antennas >
Stations >
Station Groups »
Carrier...

Links
Link Groups

Interference Path...

Tracking Strategy...

Traffic
Define Variable »
--((->) BS urban
--((-:) UE urban
{t=)) BS 5G three beams
=[] Carriers
F-uu Wideband 60 MHz
={77] Variable Definition
“-(x} Monte Carlo:All in group: UEs
=] User Defined Statistics

¥ Collect statistics for Link to UE-1 (start-end) Wanted Signal Power Calc TX peak gain
- ¥ Collect statistics for Link to UE-1 (end-start) Wanted Signal Power Calc TX power

¥ Collect statistics for UEs links Link to UE-1 (start-end) Link Calculation Path Loss IMT Path Loss Models
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Visualyse Professional
Versions

TRANSFINITE

SYSTEMS

Uisualyse
Version: Visualyse Professional Visualyse Interplanetary
Earth model: Spherical Ellipsoidal
Includes nutation etc.: No Yes
Coordinate system: Earth Centred Inertial J2000.0 vectors

Celestial bodies:
Includes Doppler:

Orbit models:

Point at astronomical
object:

Julian dates and dynamic
time:

(ECI)
Earth only
No

Point mass, point mass
plus J2

No

No

Solar system
Yes

Point mass, point mass
plus J2, SGP4/SDP4,
vector import

Yes

Yes




Interfaces: Files and Databases

—GIS databases: —

- Terrain
- Land use
- Population

- Overlays e.g.

maps

S ster; @5 bases:

ITU SRS
ITU IFIC
ITU Terrestrial

temimp

.CSV: : Gain patterns:

TX Systems i
RX Systems o
FS Systems (vectors)

Batch files

Visualyse
Professional
(Interplanetary)

Copy views and data to
other applications e.g.
Word, Excel...

Other
outputs:

.log, .csv etc.

JPL ephemeris
data and .CSVs
(Visualyse
Interplanetary)

Uisualyse



Visualyse Professional
Libraries and Update Process

The industry is always changing

We intend to remain the leading
tool for radiocommunication
studies

We keep track of work within
industry bodies and international
regulatory organisations (ITU,
CEPT, 3GPP etc.)

Frequently update propagation
models and gain patterns
Additional features included as
part of continual update process

Covered by the Visualyse Annual
Maintenance and Support(AMS)
contract

TRANSFINITE

SYSTEMS

Uisualyse

Propagation Model Selection

Propagation Models

[HTU-R Rec.
[~]ITU-R Rec.
[ JITU-R Rec.
[ JITU-R Rec.
[ JITU-R Rec.
[ JITU-R Rec.
[ JITU-R Rec.
[ JITU-R Rec.
[ JITU-R Rec.
[ JITU-R Rec.
[ JITU-R Rec.

p.525
p.452
P.526
p.528
P.530
P.1546
P.1791
p.1812
P.2001
P.2108
P.2109

[ JLongley-Rice

[ ]ITU App. 57 Mode 1
[JITU App. 57 Mode 2

[]ITU App. 57 1&2

[ Egli

[ JHata/COST 231

[ JLee

[]TIA Bulletin 10F
[ |Extra Losses

[ ]IMT Path Loss Models

basic transmission loss in free space

propagation model for terrestrial interference analysis
propagation loss due to diffraction over terrain

propagation for aeronautical mobile in VHF/UHF/SHF bands
multipath model used in design of terrestrial links

propagation model for terrestrial services

propagation model for ultra-wideband applications

propagation model for point-to-area services in VHF/UHF bands
general purpose terrestrial propagation model (20 MHz-50 GHz)
prediction of Clutter Loss (30 MHz - 100 GHz)

prediction of Building Entry Loss (80 MHz - 100

propagation model for point-to-point services (20 MHz-40 GHz)
(WRC 95) great circle path loss

(WRC 95) rain scatter loss

(WRC 95) great circde and rainscatter loss

for terrestrial mobile at 900MHz

for terrestrial mobile up to 2GHz

for point to area model applicable at 900MHz

used in fixed service coordination

fixed or path dependent losses

ABG, CI/CIF, 3GPP TR 38.900/38.901, WINNER II/+, M.2135

RainModels ———
[_JITU-R Rec. P.530

[JITU-R Rec. P.618
["]Crane Rain Model

rain model used in design of terrestrial links
rain model used in the design of satellite links
rain attenuation model

At heric Losses

[JITU-R Rec. SF.1395
[ JITU-R Rec.
[ JITU-R Rec.

[y Air

[ Iwater

P.676
P.840

loss due to atmospheric gas for FSS into FS

loss due to atmospheric gas for terrestrial and slant paths
attenuation due to douds and fog

attenuation through a dry atmosphere

attenuation due to water vapour

Antenna Type Properties

5G BS gain pattern

® O Circular () 0 Elliptical () Q Shaped

Roll-off:

ITU-R M.2101 ~ || Change
Roll-off parameters:

<Determined by the pattern> Params

Beamwidth: deg
Peak gain: 23.0617¢ dBi
I:‘ Gain floor: dB

Electronically steerable

Advanced...

O ' Contour

. T
Slice angle: () 0.0 deg

Peak = 23.1

Polar | Cartesian ‘

Beamwidth is half-power beamwidth

Edit ITU-R M.2101 Parameters

Element gain: 5.0} dBi

Horizontal Vertical
Number of elements: ‘ 8 ‘ ‘ 8 ‘
D to Lambda: ‘ 05 ‘ ‘ 05 ‘
Beamwidth: ‘ 65.0 ‘ ‘ 65.0 ‘ deg
Front to back: ‘ 30.0 ‘ ‘ 30.0 ‘ dB

-180 <= Az <= 180 -90 <= El <= +90

Maximum scan angle: ‘ 60.0 ‘ ‘ 60.0

‘ deg

Minimum scan angle: ‘ -60.0 ‘ ‘ -60.0

‘ deg

Extended pattern: | | o
Number of elements: 3

D to Lambda:

Downtilt:

W e
=S S
H

K
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Visualyse GSO

Designed to support coordination of GSO and non-GSO satellite
networks

Key attributes

o

o

Ability to define My Networks
Both GSO networks and non-GSO systems
Import from SRS/IFIC or create New

Ability to check My Networks (both GSO and non-GSO) against ITU
BRIFIC:

* Coordination Arc
« DT/T
* Frequency overlap

Ability to undertake detailed coordination analysis for GSO-GSO
scenarios

Ability to generate reports to support the process

Additional tools including:

o

a

Priority Map
Slot Finder

TRANSFINITE

SYSTEMS

Uisualyse

My Networks

Checked items will be used in the coordination process

Select All

Network Name
USGOVSAT-10
USGOVSAT-12
USGOVSAT-11R
USGOVSAT-1R
USGOVSAT-20R
USGOVSAT-3R
USGOVSAT-6R
USGOVSAT-8

[ ]IMPROSAT

[ ]TSLSAT-1A

(a9 Import... | | Bxport.. | + Add.. || # Edit..

IFIC Ref.
2814
2814
2855
2859
2851
2843
2824
2815

I Duplicate

¥ Delete

Close




Visualyse GS
Coordination Trigger

ITU IFIC or SRS
Database

MyNetworks
Database

Visualyse GSO

% Untitled - VisualyseGSO
e Edt View Took Hep

D TR

H
L]
INENSAT.G1-0 eI FSUNERE

! ik

! Uik

[Er o

Beam Overtaps

REUW of TURKSAT-42E3 KRG of KIPROS-SAT-C

) based om beam overlap

|
=]
ol «

tE)s (0Y[A](0)

Coordination
Trigger Tool

.vgso rtf
Coordination Coordination
Trigger File Trigger Report

Copy views and data to
other applications e.g.
Word, Excel...

E NUSANTARANSH-A =

| D cwmewrores =

! Downlink  (12.500750 - 12.743000) 6heampars | Detadied Coowination.
[ mascex ]
R i
bt R N PR B IREMEH P frmE
1k (25 - 104 4 e pairs
Sortby [ Ranking [,y e usomrse- sasoon) b e
! Downlink  {161350750 - 11155000} 6 beam pars
Sbeampars
! Downink  {12.500750 - 12:743000) & beam pars
Do o
¥ ! KYPROS-SAT-14
D omvsrore - = [
E DoRee - ﬂ Dk (14027000 - 14.145000) 8 beam pairs:
E BXPRESS 42 ﬂ Dk (14052500 - 14.213100) &b pars
E MEASAT46ER Vs ﬂ 1 gk & beam pars
P wersarsce | = St Dt Comtosin |
D omvsrore - = - -
CHNNEWSAT G 14458 =] 1 Dowink 12,9770 - 11095000} Shempars
I F—— ! Cownlnk {11250 12.158%0) e
TURKSAT-42EB A KYPROS-SAT-C [victim) Q —— a
= =
s o
Do |
s g
E EMARSAT G o2 ﬂ
E EMARSATSG L= ﬂ
=== |
D 7
Do 7
E NUSANTARA-NS1-A 165 j [ Shaw Prirmes.
ﬂ p—

—| =

Pl

nation Trigger
Networks
Inteeing Network TIRSAT42ES
Adimiciszaion Lt
Natice 1D 14500136
Noficaion Type ]
ortital Location amisgE
BR Publicaion L
Dated 11 December 2015
vicm Netvack KYPROS-SATC
Admiristraion o
Hatice 10 108501055
Naiication Type "
Orbital Location 39.00deg £
Ortitl Separation 304eg
Overap Frequency 1M e
Coordination Arc Trigger
Coordination Ar Bsts Yes
Sae of o 60 6eg
Inside Coundintion Arc e
DTV Trigger

Ready

Visualyse GSO
Detailed

Coordination
Tool

Designed for both GSO and non-GSO coordination trigger analysis

Visualyse GSO Coordination Trigger Views:

GSO arc satellite map

Network list

Overlaps

Overlaps diagram

3D view and beam overlaps
Coordination trigger and calculations




Visualyse GSO

Detailed Coordination

Visualyse GSO
Coordination
Trigger Tool

.dgso
Detailed
Coordination
File

.GXT gain
pattern files

ES gain patterns

Visualyse GSO
Detailed
Coordination
Tool

.dgso
Detailed
Coordination
File

Copy views and data to

other applications e.g.
Word, Excel...

(13 TURKSAT-426-B into KYPROS-SAT-C (downlink) stage 2.dgso - Detailed Coordinztion

File Edit View Tools Help

Group by: | V Beam ) (i 1Beam v] Qi(ves

v) @i1es

/Il 1 carrier

TURKSAT-42E-B -+ KYPROS-SAT-C

Calculations

OIS c g TKR of TURKSAT-42E-B —+ KTM of KYPROS-SAT-C
Silite WPROSSATC  TURKSAT-2E8
> UIES TYP-KU-OMAS o 19.994 el > “
Garter 2o 2067
v LIES TYPKU-OME 19.994 e sin s
v 1V Caner 26MOFOW & 19.994 Folariztion L n
GroupID 108525078 tiseE7Es
» 1 |Carier SIKIGTW + 19.994
o B Mz z B
» | Carer. 3MO0GTW  + 20072 Alocated B Wz % »
» /| Carrier IMATGTW  » 20074 Qceupied BW Mz 21867 25
T Power cB 195 217
¥ ICarrer: 27MOGTW  » 20160 =
PuDusty @i 57 e
o ZMGIW 435t 26MOFW 4737 1602 029 002 TYPICALKUO.GM, 0.5m. 2.160 e o e
oV TMGTW 4354 26MOFW 4737 1602 084 -D TYPICAL KU 0.6M, 0.5m 20,687 e o ®
oV MIGIW 435t 26MOFW 4737 1602 141 003 TYPICALKUO.H, 0.5m. 21287 o e [R—
o Y TMIGTW 4354 26MOFW 4737 1602 41 004 TYPICALKUOSM, 05m. 2383 e @ R
o Y ZMIGIW 435t 26MOFW 4737 1602 556 001 TYPICALKUO.H, 0.5m. 25,39 e e s
o ¥ ZMOGTW 3975 26MOFOW 4737 1602 016 001 TYPICALKUO.M, 0.5m. 26.803 P s s
TURKSAT-42E-B pagia{doy 3% 36
) an a6
Name Gain Pattam Peak Gain (dBi) Id: 114500196 Admin: TUR  Pos: 4200 -
—_—— R dew a7 a5
TR RECST2LnZs 7] 330
PekDensty dBWhe 225 1882
Offais Dansty deWfrz 2559 2558
BEAMS TEHR TKIR TKAR TKHR TKE TKUW TX TR
Patticss cB 2045 20461
- PR dewjzjrz -8z a2 \ \
SpresdingLoss dB w221 1022
. Eeaton argle deg a9 157 A
ReGan @ 5 148
C— om0 = Remae A »: cﬂg
argin
f Location o5 Ene \
Radaton pattar MR sses \ ol
Beamwidth deg 232 \ sl
EE=n omex d s . ’"‘g
s
TYP-KU-OME Name 27M0GTW #ogle deg 200 247 o[l
Type Typical EARTH STATIONS (*] CARRIERS Designation 27MOGTW— ol de 000 1602 =0
Noise (K} 15000 Min Par (4BVY) 9.10 o sz s EESRES - ol
Latitude (deg) NA TYP-KU-0M45 Max Pur (dBW) 27 INTERFERENCE |
[l 20
Longiude (deg) WA siaGTW Vin Densy (dEW/HD) | -65.30 e o [CI o | [ contowes | DETAL ==—Q= O =——C=0 u
Peak Gan(dB) 3430 Max Density (dBW/Hz)  -52.60 T o
Beamwidth (deg) 320 Bondvidth Adjstment B 0.5
Radiation Pattern  29-75L0G(F)  * 1HTGTW e o
TP Aogegation &8 0
i 1 TURKSAT-42€-8  (Interferer)
L] € @ 2 Gain Pattem setto ITU-R 56724 (L -25) for Beam: TKR on : TURKSAT-42E-B x
o & 2.8 Boresight set to Lot 3.3, Long 20.0 for Beam: TKR on : TURKSAT-42E-B. x
Uil Theshold & Y
£ et belong e oss Interference Cases
Selected Freq Tk 150 T Peak Density setto -22.61 EW for Beam Par: TKR—KTM and  27MOGTW into 26MOFOW x
Selected Beam N B 3 Polarisation Loss set to 3,00 d8W for Beam Pair: TKR—~KTM and - 27MOGTW into 26MOFOW x
TP an & 077 Aggregation Factor set to 400 d3W for Beam Pair: TKR—KTH and  27MOGIW into 26MOFIW. x
0D & .

Ready

Designed for GSO to GSO satellite coordination
Visualyse GSO Detailed Coordination Views:
Interference cases
Network editor

Calculations

Beam overlaps

Constraints

CAP NUM SCRL



Visualyse Coordinate

Visualyse Coordinate supports the
coordination of satellite ES with
terrestrial services

= Both GSO and non-GSO ES
Implements algorithm in Appendix 7
to generate contours

= Mode 1 and Mode 2

Can undertake detailed interference
analysis with those assignments
inside the contour

Can interface to databases:

o Terrain / surface data

o FS assignments

= ES assighments

Site Analysis tool to identify preferred
location for new ES or gateway

TRANSFINITE
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Visualy.

Assessment  Edit View Map Tools Settings Help

¥y aa GRE@- HFFEE 0
Sharing with terrestrial receive stations
& Transmit  §%" Receive @ Reverse Band GSO

[ Glick here to spedify a name

Location Transmit Receive Satellite

Affected Administrations | Sharing Assignments

Short term (0.005%) | Long term (20%)

1
v
v
v
v
v
v
v
v
v
v
v
v
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Visualyse EPFD

Uisualyse

» Visualyse EPFD uses the algorithm in Recommendation ITU-R S.1503-2 to determine if non-GSO FSS
networks meet the EPFD thresholds in Article 22 of the Radio Regulations
= EPFD = Equivalent Power Flux Density

» Visualyse EPFD is a commercialised version of a tool developed for the ITU

» Visualyse EPFD has an interactive user interface that:
= Showsthe runs generated
= Shows the status of each run
= Shows the worst case geometry (WCG) calculated
= Allows different geometries of GSO satellite and Earth Station to be selected
o Shows the location of each non-GSO satellite and Earth Station
= Shows the calculation components that make up the aggregate EPFD
= |ncludes additional optimisation and performance options

= Includes ability to undertake Resolution 770 analysis to check Q/V band systems against the 22.5L limits
agreed at WRC-19

» Additional tool to support the generation of satellite PFD mask:
= PFD Mask Generation Tool

TRANSFINITE

SYSTEMS
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Visualyse EPFD

Users and Requirements

A

Uisualyse

Different User Communities have different requirements

Non-GSO Operator: GSO Operator:

e Need to generate PFD
Masks

e Need to ensure system
and its filings will meet
the EPFD limits

e Need to optimise
system design including
PFD Masks

e Need to check other
geometries

TRANSFINITE

SYSTEMS

e \Want to check their
geometry will be
protected (not just the
worst-case geometry)

e Might want to do their
own checks on
individual systems

e Might want to check
e Check assumptions aggregate EPFD limits
behind non-GSO filing against Resolution 76
e Check sensitivity to non- limits
GSO system parameters e Might want to do their
own checks on Q/V
band systems under
Resolution 770
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PFD Mask Generation Tool

» Generates the PFD masks required for

EPFD(down) analysis l./iSUOIVS@

e Can model systems using:

'Ar_g PFDMaskApp V1.2.6.0 - Mask Header

= Steerable spot beams — _ —
|va) PFDMaskApp ¥1.2.6.0 - System Operational Characteristics x
= Single fixed pointing beam — :
|ya| PFDMask&pp V1.2.6.0 - Gain Pattern >
[} N -
OUtpUtS' (Val PFDMaskApp ¥1.2.6.0 - Output Optiens *
= PFD(az, el) mask in ITU’s XML format
= Visualisation files of PFD(az, el) by latitude Porameter Fles S cave s,

= Density and distance fields required for EPFD(up)

. Calculate Average Distance:
analysis

Directory: |

PFD Mask: PFD{az, &) Tables: Mumber of az/el points on mask grid: &0

EIRP Mask: PFD{el, alpha) Tables: Output Alpha Tables: [ ]

Status

Create Cancel Help

=-220-210 ®-210--200 m-200--190 -190--180 mw-180-170 m®-170--160 m-160-150 m-150--140




Visualyse EPFD Interfaces

SRS Format non-
GSO System Masks Database
Database

e isualyse

Generation Tool &
EPFD Prepare

Resolution 85
database (limits)

mmm—— . .epfd file

Smmmmmm——— < EPFD report

epfd file Visualyse EPFD

Resolution
e 770 Analysis
Report

Other
outputs:
E.g. logs

Copy views and data to
other applications e.g.

Word, Excel... Results Database



Visualyse EPFD
Analysis

New Run Definition

SRS Database:

Masks Database:

Results Database:

Run Type:

Non-GS0O System:

Timestep Calculation:

Worst Case Geometry:

Presentations\Vis EPFD Demo inputs\OneWeb_Ka_SRS_Updated_LES.mdb
ct Presentations\Vis EPFD Demo inputs\OneWeb_Ka_Masks_reentered.mdb

AppData\Roaming\Transfinite Systems\VisualyseEPFDV3\EPFDResults.mdb

[v]Use Analytical Alpha

Art. 22 ~ | | Select Non-GSO Operating Parameters XML File
EPFD3 (OneWeb) ~ | ntc_id: 101
Settings...
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File Edit View Run
"ARD Db 6
Run Schedule

Run

¥ Up

» 13 % Complete
= 00 % Complete
Down

» 1.1 % Complete
» 0.1% Complete
® 00 % Complete
® 00 % Complete
® 0.0 % Complete

Tis

u 22 % Complete

Raadu

Window

Frequency

27.500
29.500

ZHE 06 n

Antenna

1.550
1.550

2.000
5000
1.000
2.000
5000

Service

FSS
FSS

FSS
FSS
FSS
FSS
FSS

FSS

Gain Pattern

ITU-RS672, Ls -10
ITU-RS672, Ls -10

ITU-R5.1428
ITU-RS.1428
ITU-RS.1428
ITU-R5.1428
ITU-RS.1428

ITU-RS672, Ls -20

< mb o

40.000
40.000
40.000
1000.000
1000.000
1000.000

40.000

e PO

01

Probability that EPFD is Exceeded

Uisualyse

EPFD Down, 17.800, 40.000, 1.000, FSS

0.0001

- 2 ~ ~ 3 ~ -~ - - ~ ” ~” -~ -~ -~ -
- - - -~ -~ - - - o~ -~ -~ -~ -~
- - - P - . - o -~ » -~ - -
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Why Visualyse Products?

Best in class products

Trusted world-wide

Extensively tested

Fully supported

Fully featured

Continually developed

@ TRANSFINITE

SYSTEMS
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Thank you! Visualyse
e Demonstration software available
from our web site Email:
info@transfinite.com
* Happy to provide slides Web:

www.transfinite.com

e Further information available on
request

% TRANSFINITE www.transfinite.com

SYSTEMS
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