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Our
Values & Contributions

= Dedicated R&D to ensure we stay ahead of the game
= Solutions compatible with ITU regulations. Contributions to industry organisations including ITU-R and ITU-D, NATO-STCCT, DCI and Old Crows.

= Our team has an excellent understanding of our customers needs — how — discussions/industry experience and a desire to find the best fit (solution)
for the end user

= Our team — built from diverse backgrounds enables us to draw from a wealth of knowledge and understanding of the industry and its requirements

=  Work in partnership with our end users to ensure both pre-production, throughout project rollout and beyond.




About Us

BATTLESPACE SPECTRUM MANAGEMENT AND ELECTRONIC WARFARE NETWORK
PLANNING AND MODELLING SOFTWARE SOLUTIONS

OUR FOCUS IS TO SUCCEED AT EVERY LEVEL OF COMMAND IN
ELECTROMAGNETIC SPECTRUM OPERATIONS

ATDI are global leaders in the development and implementation of automated spectrum
management solutions.

For over three decades, we have backed over 2,000 civil and defence spectrum agencies,
operators and vendors. Our solutions continue to evolve to meet the growing needs of the
defence industry.

We provide a unique and global solutions for:

* Radio planning and optimisation: activities for all communication and transmission
systems used by the Ground/Air/Sea/Space forces;

* Frequency management (FM)

° Spectrum management solution (SMS): for planning, coordinating, and managing
joint use of the EMS through operational, engineering and administrative procedures;

* Electronic Warfare (EW) management / interception and intelligence

ATDI | Automated Battlespace Spectrum Management




Our Offices

- Allows us to leverage different time
ZoneS LONDON 9WARS.’-\W
- Provide support around the clock ewis oty ¥ Puiey

- Fast response times Q wesHmoronpe  MADRID

MACAUQ
- Draw resources from across the group to

support larger projects ensuring we offer
the very best services to our end users

- Shared experiences — combining many
man-years experience across the group.
At every stage of the project (from
project outset to going live) we aim to
learn and improve our services. To do
that we carry out regular internal project
reviews and a group review at handover.

ATDI | Automated Battlespace Spectrum Management
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Automated Spectrum Management
Solution

Electromagnetic Spectrum (EMS) is widely used for military operations. Competing demands for radio spectrum means it must be strictly coordinated
and controlled. Battlespace spectrum management is the planning, coordination and management of EMS, to enable military systems to perform their
functions without causing or suffering from harmful interference.

With over three decades of development, ATDI has developed a leading military network planning, EW modelling tool and frequency management
solutions, HTZ Warfare and ICS manager.

Our solutions allow defence spectrum managers to:

. the use of spectrum

. electromagnetic spectrum interference

. support standard mission planning data (SFAF, SMEDEF-XML, etc)

. rapid tactical mission network deployment and frequency assignment
. private GIS dataset to secure confidential information

. complex mission planning workflows to support field operations

. database to support simultaneous data access

ATDI | Automated Battlespace Spectrum Management



Automated Spectrum Management

Solution
ATDI SPECTRUM MANAGEMENT & MONITORING SOLUTION

Technical

Workflow & Data Spectrum analysis

management monitoring

Spectrum management
data

ICS manager

WEB Query service




Automated Spectrum Management
Solution

HTZ AUTOMATION

Dynamic Spectrum
Allocation

Frequency
Authorisation
Process

Interface with third-party applications/systems
( Sensors, surveillance cameras, Tracking
systems)

Interface to Radio
monitoring (R&S,TCI,
Thales) systems
(R&S, Thales, TCI)

Intranet Portal
Online data entry

Contraints
& inspection

Spectrum
management
modules

BRIFIC /SRS (ITU
External database) &
NATO data exchange

SDRN control

Spectrum occupancy monitoring

CENTRAL DATABASE
(Military & civil)

ICS manager

ATDI | Automated Battlespace Spectrum Management

Equipment database
Antenna database,
Site database;
Channeling plans;
Frequency bands

ICS Portal

Vielcome to the web portal for stations and alotmens frequency applications

Q Web Ser"ic/—-

HTZ warfare







ICS manager

The COMPLETE SOLUTION provided by ATDI to the civil and military
allowing to:

. Validate the new services and with existing systems

- Manage the

" the Spectrum
. administrative and technical as a basis for running technical analyses .
. efficient information and share with authorized users

. the deployed radio networks



ICS manager

Managing applications &
work processes inc:
Spectrum > Type Approval

Establishing a framework
to coordinate national,
regional and cross-border

: Spectrum License & > isi
IEREEE: Regulatory assignment Import Decisions
Policy & management
Framework
Spectrum Database Maintaining & controlling
enforcement management centralised database inc:
Managing complaints & Control radio system assets > users

Enforcing & regulating > spectrum allocations

ATDI | Automated Battlespace Spectrum Management 10



ICS manager
Application ?Rejection

Account registration,
submission of online
@ applications for all radio
systems, TAIP, dealership,

: : Rejection
numbering and complaints e
spectrum Vallc_iatl_on
allocation policy, & Application
usage validation
Spectrum Assessment
DB update Spectrum

allotment,
coordination &4 Sasres

ERSlgIs> Framewor
k,
Technical

asSSesSsSmeg

Spectrum Grant

: o Approval
License certificate, L
digital/electronic Application
deed. approval or
Rejection

ATDI | Automated Battlespace Spectrum Management

ICS manager, the main interface of the

spectrum management authorities with:

 ITU (data, forms, files, etc.)

* Foreign administrations

* Operators

* Sensors

* Tools for frequency planning

* Tools for map management

* Tools for radio supervision
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ICS manager

« Allocations and Applications
 Channelling Plans & Channel Allotments
« Operational Management for all Services
* International Coordination

* Notification

« Licensing

« Billing

« Monitoring interface

«  Workflows (process; history)

« Internal System Management (access rights)
« Technical analysis

12



Server: SQL Server

Client: desktop application on laptops/desktops

- Support for concurrent users accessing the database

- Ability to lock tables

- Ability to control access levels (Read/Write/Modify): configurable access levels
depending on the tasks and rules defined by the the Spectrum Authority (technical,
administrative, financial)

« GIS capabilities

+ API for 3 party development and integration: CRM-Systems, financial systems,
document, and cartographic management systems

- Reporting: customizable reporting templates to generate reports

« Track changes: system log on any changes in the data

ATDI | Automated Spectrum Management
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Graphical User Interface

Each module of the offered ATDI system has a user-friendly graphical interface. The user can access the functions and menu
items either via toolbars or menus. The GUI can be customized and adapted to the specific need and requirements of each user.
Menu and sub-menus can be configurate (display or hide) for each user in order to simplify the Graphical User Interface.

DIP ort M) DE - [Optus sites]

Cont Other Terrestr.  COMSIS

ific Hig
ORTH

Sunt Hill Rd Ungarra
Strect Parramatta Park

Optus Site Off White Hills Road SUL
C ad GAR|

2
2
2
2

atch , Batch
ver 5215 Sturt Highwa
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. Menu cenfiguration

Select active software components
Menu commands and queries from deactivated components will be hidden

Spectrum management

{5 ) o

=

=z
g
= 2
g

w

[

a

Selected popup/command
Show
Show all
Hide (all)
LEGEMD :
Visible command

Hidden command
equired command

Smart treeview expansion

set to full menu

Users\SamiMiAppData'Lo. .. \AppConfADMIN.men




Graphical User Interface

Edit Query... Sites for mobile and other terrestnal stations

{ Sites for mebile and other terrestnal stations n*1054 -- Optus Site Off White Hills Road SULLOCKS HILL

Code * Name

10000002 ' Optus 50m Lattice |
10000114 Optus monopole, T|
100002

Optus Light Pole in§
Optus COW ¢ |!:,7'.u"
Optus Site Midland{
000520 | Ungarra Optus 60m|
10000 Optus Monopole
Optus Site KELCEY
10000707 | optus monopole Be|
100011 Optus Site Off Whit]
100014 Optus Site off Mole]
10001480 Optus Lattice tower|
100015  Optus Site KELLYS L}
10001699 Optus 30m fon\'rd‘
10001700 m Concret]
100019 Optus Site Water Rel
S| Optus IBC 101 Mun|
10001907 ' Optus IBC Unit 3 5-
10001913 ' Optus 1B ' B |
Optus IBC 289 Welli
Longerenong optus|
Goomeri optus mol|
6 Wondai optus lattic)
10002107 Nuricotpa Townshiy
10002141 optus tower Ballan i
10002331 Lancelin Township ¢
10002464  Orford optus 35 mq
10002510 irection opl
10002553 NPORT WEST
snnnaTen | i- B 6g8 AW
1

ADVANCED SC

Position Administrative Hstory Custom Appearsin  Attachments

Identfication

Code | 100011 6 Nases:C
Name of site Type of sita
Optus Site Off Vihite Hils Road S

45 chars Prefix... Check..

Geographical coordnates
Metric (EW NS)

Longitude - Latitude
146° 04 41.19"| 41°08 39.57"

[[]1nput vertex with the mouse [ ] Close the polygon

ATDI | Automated Spectrum Management

r b PQen

K579_Marshal Systems.t ™

Penguin
| M

West Ulversto
Ulverst

Detads

Country

Responsble admnstraton | [TU Region

Alttude above sea level.,. 235m o 2%m

Radn ITU code

Dist. to border Out of map for al .FTR map files

Protection dstance(m)

Cancel and exit

Sites (Filter+stats)

X

Cin b Province (PROV

WA
WA

NSW
vIC
NSW

- Possible batch import
of applications.

- Possible import of an

application in xml, .csv,
mdb format
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Applicat

Create new query

23 Shared resources
=20 Assignments
#-(_] Broadcast LF/MF
{2 Coordination and natification for broadcast LFAMF
-2 Broadcast HF
{2 Broadcast VHF /UHF
{23 Coordination and notifization for broadzast YHF AUHF
-[2 Earth stations
21 Coordination and notification for Earth stations
-2 Microwave
-2 Coordination for fixed
{2 Other temestial stations
23 et ather temestrial stations
-2 Coordination for mobile and other terestial
=0 Maritime
g Ships
----- ,@ Devices for ships
----- a& Ship equipments
--f Ship equiprment frequencies
=1 Aeronautical
----- % Aircrafts
----- @ Devices for aircraft
----- ﬁ Adrcraft equipments
----- % Adrcraft equipment frequencies
-2 Motification for fised and mobile
o ITU-R

=R

Cancel

ATDI | Automated Battlespace Spectrum Management

3 Queries
4 <Supports1>
4 <Supports (Request)1>
“+ <Supports2>
18 <Other terrestrial station
B <Dossier FH1>
M@ <Employees1>
4 <ANFR1>
M <HTZ Bands/Queues1>
£ <Customers1>
8 <Customers2>
M <HTZ Evaluations1>
M <HTZ Evaluations2>
B <HTZ Evaluation tasks1>
“# <Supports ANFR 10121
& <Positions for fixed1>
#h <Microwave links1>
8 <Customers3>
B <Dossier FH2>
M <HTZ Bands/Queues2>
#h <Microwave links2>
& <Positions for fixed2>
B <HTZ Bands/Queues3>
B <HTZ Evaluations3>
& <Customers4>
T <Network licences1>
18 <Other terrestrial station
1E <Callsigns for Other terr
1§ <Other terrestrial station
B <Dossier FH3>
B <HTZ Bands/Queues4>
f <Employees2>
B8 <Dossier FH4>
M <HTZ Bands/Queues5>

§] <Other terrestrial statios

=3 Databases

© Database1
Q Maps
@ GeoViews
& Documents
3 Reports

E1 19

ons and Services

Application

BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz

Ident  Power Tx lowest hig... Rx lowest hi

| 771000110 dBW =

7710001 -0.1 dBW - IFW SAS

051107 8 dBW = = ORANGE S PIERRE
051107 6.9 dBW - - ORANGE

27-201- 10 dBW ALTITUDE WIREL PONT AUDEMER

General Process Frequencies Position COMSIS Antenna Mobile Jamming Licenced devices Inspections ARCEP Custom Cust+ Appearsin Monitor ¢ | »

OT Station identifier 771000023 Prefix... Callsign 1FW000001

Radiocom system BLR 3GHz =dit... Sel... Det.

POS_ADM_COD v | + | SUBSYST v+ Notification category P2MPA - Fixed Point to Multi-Po

MOB_Type2 B ' Radiocom system n°482

Status OT General Technical Radio Applications Service bands History Attachments
Network ident

2C - Date of bringing into use Code BLR 3GHzZ
ABEAC - Beacons (aeronautical)

Description ADS - ADS
AERCOM - Aeronautical communications

EFIS name* AEREMERG - Aeronautical emergen
AERNAV - Aeronautical navigation
AERO - Aeronautical

AERRAD - Aeronautical radar

ITU Service AERSURYV - Aeronautical surveillance
AES - AES

AGAC - AGA communications (civil)
AGAM - AGA communications (military)
AHANDCP - Aids for hearing impaired

2C - Date of end of use
6A - Class of station
Administration (ITU-R)
6Z - Category of use
7B - Class of operation
Owner

Edit... Select... | Spedializations

Name= (3625) IFW SAS . AIRDOP - Airborne doppler navigation aids
City= PARIS (8 Rue de la Ville AIRDRAD - Air-defence radar
Representative= AIRWR - Airborne weather radar
Remarks AIS - AIS
| ALARM - Alarms
Reeds ALDPER - Personal hearing aids
ALDPUB - Radio microphones and ALD
ALTIM - Altimeters
AMAT - Amateur
AMATS - Amateur-satellite
Statistics AMCB - DSB/SSB AM CB / CEPT PR 27
AMSD - AM sound analogue
o o RSYS_Categl ANITR - Animal tracking
{ Rove Gitrio ASATC - Aeronautical satcoms
_(ateg. ASDE - ASDE
27-206- 5.9 dBW, ASRR - SRR

27-206- 10 dBW RSYS_Categ3 ASSTT - Asset tracking and tracing

27-206-5.9 dBW,
27-206- 10 dBW
27-206- 5.9 dBW

27-206- 10 dBW ALTITUDE WIREL VITOT

(] FX-Fixed links
(] DEFNC - Defence systems

=] DIGC - Digital cellular
() GSM - GSM
{1 GSMR - GSM-R
{2 IDEN - iDEN
(3 MCa-MCa
{0 UMTS - IMT-2000/UMTS
(1) AES - AES
() BWA - BwA
#)-{(_] ANC - Analogue cellular
#1-(_) CPHON - Cordless telephones
+-(_] EMERG - Emergency services
{1 IWATC - Inland watenway communications
#-(_) PAGNG - Paging
0] PMAMR - PMR/PAMR
-] SSEO - SAP/SAB and ENG/OB
& TLMTC - Telemetry (civil)
{1 TLCMC - Telecommand (civil)
{Z TLMTCMC - Telemetry/T elecommand (civil)
() MAR - Maritime

;l METED - Meteorology

Save and exit Cancel and exit




Applications and Services

Other terrestrial stations n*2897 - - 7777 77797 297777777

FM Station n°10769 Sydney -

| General I Process I Frequencies | Pu;sitinn| Antenna |Jamming I Licenced devices I Inzpections I ALK I Appears in | Monitoring | .-’-‘n.ttac:hmentsl

9EC - Effective antenna height(m]

GES

Azim.  Eff. height =
o E
10
20°
a0
40°
a0*
EO*

(o
gy
FRm,

TN

oy
L
R
THLARY
Sl

‘;g%¢,=;
iy,
TN
'f e \'f}wjﬁ St

Parameters

84, - Nominal power
Type of power

8B1 - Radiated power
BB2 - Reference

84B - Max. power dens.
8ba - Pow. range chl
34 - Azimuth 0,007

9B - Elevation 0.007

Antenna model

14 dBw

26 dBW

=

-

| ox

Edi. || Seket. | Detach

Code= 156

MName= /SOLID PaRA ¢

Type=

Equipment conf. [T=/Rx or Tx]

Edi.. Detach

90 - Palarization WoWERTICAL -

9G - Gain ~ 40dB
9L - T= Loszes

9L - Tx Add. Losses 0de
9L - Rx Losses

v - Height AGL
Mumber of equipments

R adar

Mol length Vol altitude  Rot. (t/min)

Equiprment conf [Fix only]

Edi.. Detach

Save and exit

LCancel and exit ] l Sawve changes

|dentification | Admirishative | Process | Pozition | Coverage | Signal | Radiation | Custom | Licenced devices | Inspections | Maritaring | Attachments|

N ational
Status

Agronautical 1J - Unknown

Remarks

Edt.. Detach

Modified by :
5. 1D Ad.. Frequency*
{ NOTHING >

Madifies : Compare...

Coordination

Coordination o natification needed

B
Detach

Current Edi.
Aszignment

Search assignments...

Check compatibilty...

Create assignment...

Edit Detach

bast owner

Edt.. Detach

Antering owner

BIRANo]

Save and exit | ’ Cancel and exit ] ’ Save changes

ATDI | Automated Battlespace Spectrum Management




Applications and Services

Sites for broadcast LE/MF/VHE/UHF n*2 - STOCKHOLM WENNERGREN signed frequency ID=1222

ITU Region 1
STF_C

25 m

Coordination
ITu

Out of map for all .FTR map

ATDI | Automated Battlespace Spectrum Management

41.9MHz

(]
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Applications and Services

Antenna n"242

General | Patterns I Hiztary I Appears in Attachments|

.
Equipment configurations for fixed n"9

Code
Manufacturer
Maodel
Tech. ID No
RFE Number

ITU code
Ant. category

Drevice model Edi...

Parameters

Type

90 - Polarization

Rem. COMSTRUCTEUR
[Source
of data]

Mema

ETSI class

C_Type of use

0242
THOMSOM
ANT ERA TRPP/TRVF13

Slew angle

£ - Bubres cas

FO3 - Foust

e

Detach

-

5 - Single polarized [Wertical or Horizontal] -

¥ Directivity

T Performance

WD - Non-Directi +

v

Phsical
Drianneter

Aperture Horz » Yert
Surf. Area

Scanning Method -
Tracking Method

Frequency Fange
Lawer

26000 kHz D 72 MHz

3G - Gain

Reference | - Isotropic [Gi]

Low band tid batd
Calc... 0dB

Front o back atten.

Fadom attenuation

9C - Half-Power Bearmwidth

Huarizantal

Calculate. .

L)

Scan /mn

Upper

-

High band
0de

Wertical

| Administrative | Technical | More technical | b azksz | ACMA | Higtary I Appears in I ﬁ‘«ttachments|

EIRI5]

Save and exit

1 l Cancel and exit

Save changes

|ntermediate frequency

T J
(] Rz

2- Power

M irirniLann Tupical b ainLim Licence option

U U U ™

Frequency separation

Peak envelope power U Finimum

Duplex
8B3-ATPC

Driversity

TA - Tuning step Adjacent

T4, - Frequency stability

Pulze rize time [nz) SpUnoLs emissions

FreqlMHzl  PSD Tw Power Spactral Density PSD
48000000 -33.00 e
48000000 -38 00 odulation
-47.000000 -37.00 . Subband (MHz]
46000000 -35.00 -0 e
45000000 -35.00 .

-44.000000 -34.00 Author
43000000 -33.00
42000000 -32.00
-41.000000 -31.00 | |RF Tx Name

Device Mame

30 - 30000

Mumber of points 99
equip 1

Fix Rejsction Filter RF

Freq.(tMHz) RF Device Name

-29.000000 -145.00 Modulation
-28.000000 -140.00

-27.000000 -135.00 Subband [MHz]
25000000 -130.00 Date
-25.000000 -125.00 Author
-24.000000 -120.00

-23.000000 -115.00 Murnber of points 59
22000000 -110.00
-21.000000 -105.00

30 - 30000

IRF Ax Mame equip 2

b aimum

U
U
[

Edit Header.

Edit *.ts..

Load *.ts.

Save “ts

Edit Header.

Edit “.rif..

Load *if...

Save "rif

B %

Save and exit ] [

Cancel and exit l [

Save changes

ATDI | Automated Battlespace Spectrum Management




Applications and Services

S Manager - C:\ATDNICS Manager_8.4.12Nkom\Dev ( Database1 ) - [<Dossier FH5>]

ile FCC Follow-Up Planning Control Licencing Type Approval Broadcast LF/MF Broadcast VHF/UHF Space services CAF-ES Fixe

I EE S

I Queries

b <Supports1>

X

¥ <Supports (Request)1>

“b <Supports2>

18 <Other terrestrial station

B <Dossier FH1>
il <Employees1>
“b <ANFR1>

B <HTZ Bands/Queues1>

48 <Customers1>
€ <Customers2>
M <HTZ Evaluations1>
- <HTZ Evaluations2>

ID
11
17
10
11
13
12
12
11
14
17

New Query (Monitoring)...
Argus Board...

_ Perso... Date A... Référence ... Référence opérateur
STTEE SEITEITET JOHANI 05 Fév 20 A0800539 | DII/SGDS/017/08/SP

New Query (Inspections)... 10 Juil 201 DII/SGDS/1"

30 Jan 20 A0800439  DII/SGDS/016/08/SP
01 Fév 20 DII/SGS/01€
18 Mar 2( A0800539 + DII/SGDS/017/08/SP
21 Fév 20 A0800836  DII/SGDS/025/08/SP
21 Fév 20 A0800835  DII/SGDS/024/08/SP
HTZ Service status... 14 Fév 20 A0800720  DII/SGDS/041/08/SP
HTZ Servicing... 16 Mai 2C DII/SGDS/1°
10 Juil 201 DII/SGDS/1

New Query (Complaints)...
Search for Free frequency...

New Query (Technical analysis)...

Scorpio >

2046
1414
1338
1256

ATDI | Automated Battlespace Spectrum Management

TELEDIFFUSION C LMOD - Applicatiol 20 Oct 2C DII/SGDS/2¢
TELEDIFFUSION C LSUP - Application 16 Avr 20 DII/SGDS/0¢
TELEDIFFUSION C LADD - Applicatior 25 Mar 2(A0801373 | DII/SGDS/067/08/SP
TELEDIFFUSION C LADD - Applicatior 05 Mar 2(A0801039 __ DII/SDGS/043/08/SP
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Applications and Services

S1
S1
S1
S1
S1
S1
S1
S1
51
S1
S1
S1
S1
S1
S1
S1
S1
S1
$1
S1
S1
$1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1

410
411
413
415
416

TD000007 BAR LE DUC FLANDRES WILLERONCOURT CROIX PAJO

TD000008 WILLERONCOURT CROIX PAJO PRENY
BOUVIGNY BOYEFFLES
LES LILAS FT DE ROMAINVILLE

TDO0000S ARRAS DEGEORGE
TD000011 BOISSY SOUS S YON

TD000013 BOULIAC 2 BORDEAUX CAT
TD000019 CAYENNE TROUBIR CAYENNE VILLE

TD000022 CHATEAUROUX
TD000023 CHERBOURG

S AOUSTRILLE CLOIS
DIGOSVILLE PANVERSE

TD000024 LES CHOUX RUMONT 2

FR3000258 FIENNES LE MONT

EXP000060 METZ MARCONI LuT
TD000036 MONTGE EN GOELE EPIE
TD000037 MONTPEYROUX S BAUDILLE 2 MOI
FR3000257 MALZEVILLE 3 NAN
TD000040 MALZEVILLE 3 SJU
TD000041 PEILLE MT AGEL 2 ROC
TD000044 GRANDRIF LES PRADEAUX ORC
TD000045 QUIMPER CROAZ PLO!
TD000046 HAUTVILLERS SON
FR3000256 HAUTVILLERS REIN
TD000049 GR COURONNE HAL
TD000051 S BARTHELEMY MORNE LURIN S M.
TD000052 GISY LES NOBLE CHE
TF1000004 S JULIEN MT DENIS CHANETS < VALI
TD000054 S LAURENT DU MARONI VILO MAT
TD000055 S MARTIN DE BELLEVILLE 11 SJE
TD000056 LA ROQUEBRUSSANNE LA LOL SIM
TD000057 S PIERRE BASE SPIl
FR3000252 NORDHEIM STR,
TD000059 S BENOIT SUR SEINE MT COCH SON
TD000060 LE VILHAIN NEU
TD000061 VILLEDIEU LES POELES GARE | LEP
TD000063 GRANE MT BRIAN 4 DOI
TD000065 AGEN D AVEYRON LAB.
TD000066 A ANNECY LEB

BERTHEN MT DES CATS
|TD000032 |LYON FOURVIERE LANGE | LYO)

ARCEP...

Calcul des redevances...

Autorisation initiale de durée...

Edit record...
Duplicate Record...
Delete Record
New Record...

Query...

Copy Cell

Search

Batch update
Coordination
FNF

CAF

Print...

Create reminder...
Report...

Input by report...

Export
Refresh

ATDI | Automated Battlespace Spectrum Management

Record...

Potential interferences...

Constraint violations...

Duplicates...

8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
i V4
Hz
Hz
Hz
Hz
suov.rwHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8066.7 MHz
8099.2 MHz
8099.2 MHz
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Applications and Services

Create new query

EI--D Coordination and notification for broadeast YHFAUHF
[ L br WHFAJHF
- i LY HF AUHF

/HF/UHF

ATDI | Automated Battlespace Spectrum Management

Create new query
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Applications and Services

est)1>

station

station
her terr

station

station

Perso...

TELEDIFFUSION C LSUP - Application
TELEDIFFUSION C LADD - Applicatior
TELEDIFFUSION C LSUP - Application
TELEDIFFUSION C1ADD - Annlicatior
TELEDIFF ||

TELEDIFF
TELEDIFF
TELEDIFF
TELEDIFF
TELEDIFF
TELEDIFF

Microwave links listed in the initial deed :

Event date Status Status Nom

Date A... Référence ... Référence opérateur

10 Juil 201 DII/SGDS/17

30 Jan 20 A0B00439 DII/SGDS/!

01 Fév 20 DII/SGS/01€

18 Mar 2( ADB00539 + DI/SGNS/017/08/SP

General Initial Deed Microwave links Deeds Process Attachments

Search and attach other microwave links...

Frequency A Station A Frequency B Station B

LRl 05 Fév 2008 |~ |S2a- [TDD0293(8412 MHz | BORMES LES MIMOSAS |8204 MHz | SIX FOURS LES PLAGES (

TELEDIFF 05 Féy 2008 &  S2a-

TELEDIFF - o5 Fév 2008 = S2a- 1L
TELEDIFF o5 Fév 2008 S2a-ITC
TELEDIFF o5 Fev 2008 T
TELEDIFF 05 Fev 2008 &  S2a- 1L

TELEDIFF g5 Fév 2008 ®  S2a-ITC
TELEDIFF o5 Fey 2008 S2a-ITC
TELEDIFF o5 Féy 2008 S2a-ITC
TELEDIFF 05 Féyv 2008 &  S2a-ITC
TELEDIFF o5 Féy 2008 S2a-1TC
TELEDIFF - o5 Féy 2008 = S2a- 1L
TELEDIFF o5 Fév 2008 S2a- 1L
TELEDIFF o5 Fev 2008 S2a- ITC
TELEDIFF 05 Fev2008 &  S2a- 1L
TELEDIFF 05 Fév 2008 ®  S2a-ITC

TELEDIFF 03 pec 2021 2 ENR - FX
TELEDIFF

TELEDIFF
TELEDIFF

TELEDIFF

TELEDIFF

TELEDIFF

TELEDIFF

TELEDIFF

TELEDIFF

TELEDIFf W | o | @
TELEDIF e erarr ot

TELEDIFFUSION C LADD - Applicatior

ATDI | Automated Battlespace Spectrum Management

ITe Changer le statut

Statut principal
hange en : - Import

Statut secondaire

Change en :
CO - Data to be completed
C1 - To be validated
Remarque (2 - Incomplete, waiting for data
DO - Data to be restored in previous state

EO - To be done
— E1i - Treatment done(Non Answ.)
Etatut pnncma\fhange €ENR - (Autorisation non recorded)
Statut secondaire changepg - Application for renewal received

51i - Canceled (Non Answ.)
S2a - Expiration to be transmitted

Save and exit
UD ULL U AUOUSS T U D7 UL £4 7 UO7 ST

15 Oct 20 ADB04646  DII/SGDS/252/08/SP

Report deeds...

Report links/deeds...

Cancel and exit

Save changes
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Applications and Services

-l <HTZ Evaluations2 >
Ml <HTZ Evaluation tasks1=>
# <Supports ANFR 10121
[ <Positions for fixed1>
#h <Microwave links1>
& <Customers3>
-B <Dossier FH2>
B <HTZ Bands/Queues2>
#h <Microwave links2>
& <Positions for fixed2>
B <HTZ Bands/Queues3>
B <HTZ Evaluations3>
4 <Customers4 >
& <Network licences1>
18 <Other terrestrial station
1E <Callsigns for Other terr
18 <Other terrestrial station
-8 <Dossier FH3>
-l <HTZ Bands/Queues4>
fil <Employees2>
-8 <Dossier FH4>
-l <HTZ Bands/Queues5>
18 <Other terrestrial station

<Dossier FH5>

Assignments
Owned by

Coordinated with

Additional restrictions, order

m

F - France
FIN - Finland
FJI - Fiji (Republic of)

FSM - Micronesia (Federated States of)

G - United Kingdom of Great Britain and Northern Ire
GAB - Gabonese Republic

GEO - Georgia

File to generate

GHA - Ghana

GMB - Gambia (Republic of the)

GNB - Guinea-Bissau (Republic of)
GNE - Equatorial Guinea (Republic of)

Path

Header data Edit header ...

| 1¥] <Coordination requests

A Databases
© Database1

ATDI | Automated Battlespace Spectrum Management

GRC - Greece

GRD - Grenada

GTM - Guatemala (Republic of)
GUI - Guinea (Republic of)
GUY - Guyana

HND - Honduras (Repubilic of)
HNG - Hungary

HOL - Netherlands (Kingdom of the)
HRYV - Croatia (Republic of)

HTI - Haiti (Republic of)

| - Italy

IND - India (Republic of)

INS - Indonesia (Republic of)
IRL - Ireland

IRN - Iran (Islamic Republic of)
IRQ - Iraq (Republic of)

ISL - Iceland

ISR - Israel (State of)

ITU - ITU (International Telecommunication Union)

v




Applications and Services

Guyane 53°07'09.764° 00' 13.33"4DMS  |GUF 17 Jan 2011 1!
Guadeloupe 61° 24' 50.9€ 16° 10' 25.614DMS  |GLP 17 Jan 2011 1!
Martinique 61°01"12.7514° 38' 21.064DMS  MRT 17 Jan 2011 1!
PNM Global Sa 5°41' 31.55"48° 44' 241 LAMB93 F 06 Mai 2019 1
PNM DT N-E 0 5°17'45.43" 47° 40' 36.41LAMB93 F 13 Mai 20190
PNM DT N-E 0 5°07'48.99" 48" 19' 08.4<LAMB93 F 13 Mai 2019 0
PNM DT N-E 0 4° 51" 49.09" 49° 54' 34.6€ LAMB93 F 13 Mai 2019 0
PNM DT N-E 07 4° 55'55" E |49° 33' 12.9LAMB93 F 13 Mai 20190

Allocations

Contents... (G=Government exclusive, C=Civilian exclusive, S=Shared)

Selected band Selected service

ITU, region 123 SM-S - MBE No service selected
137 MHz - 137.025 MHz S0O-S - EXE
SR-S - REE
5.204 SW-S - AEE
5.205 f - fix
5.206 MXT - MXr
5.207
5.208

5.206 : Different category of service: in Armenia, Azerbaijan, Belarus, Bulgaria, Egypt, the Russian Federation, Finland, France, Georgia, Greece,
Kazakhstan, Lebanon, Moldova, Mongolia, Uzbekistan, Poland, Kyrgyzstan, the Syrian Arab Republic, Slovakia, the Czech Rep., Romania,
| Tajikistan, Turkmenistan and Ukraine, the allocation of the band 137-138 MHz to the aeronautical mobile (OR) service is on a primary basis (see
< No. 5.33).  (WRC-2000)

Aer [SASIRSE Lo ) T TE =OST7 [<D D7 DT 1%UCC LB U0 OEp cUITT

Port de Toulon 5°54'21.02"43° 06' 57.2z 4DEC F 06 Nov 2019 °
Canaux Est 5°41'27.3" 148° 42' 19.61 4DEC F 27 Nov 2019 (

ATDI | Automated Battlespace Spectrum Management




Applications and Services [.ToE

Reporting (custom templates)

ICS Manager - D:\ownCloud\ATDI PTY\1- Customer demo\Transport NSW\RRLDB - [Optus licenses]
Elle Follow-Up Planning Control Licencing Fixed Other Terrestr. COMSIS Analysis Tools Configuration Window Help

BEIEEZSE S5O &

X

Type description Radiocom syst... *Owner
=43 Queries Point to Point | Optus Mobile Pty Limited
ﬂ Clients 11748 Gran Fixed Point to Point | Optus Mobile
Sites 11746 Gran Fixed Point to Point

11750 Gran Fixed Point to Point
Point to Point Delete Selection...

T <Network icences2> S Y Reporting (custom templates)

=m0 Transport NSW Spectrum Point to Point
0 Antennas Point to Point Query... : report - Compatibility Made - Saved
fill Employees Point to Point
=43 DTRS Point to Point - i = I
T DTRS Licenses Point to Point Batch update » o
1§ 1800 Devices Point to Point Print... | w BT U-%0xx

A} <Microwave links1> Point to Point Creste eriinder o Cipboard . ]

g Point to Point
DTRS sites . .
<Al sites1> S Repstien License reporting
Point to Point Input by report..

Dnint tn Daint ) Client number 017363

censee Optus Mobile Pty
Limited

License type [Foed ]

Merge records...

n Active licenses by Sydney train

Vahya Khaled

Mailings  Review

Search

10342795/1
Start date: 08 Dec 2017
Stop date: 07 Dec 2018

ATDI | Automated Spectrum Management



Applications and Services

Titulaire
ATDI
ATDI
ATDI
ATDI
ATDI
ATDI
ATDI
ATDI
ATDI
ATDI
ATDI
ATDI

ATDI
ATDI
ATDI
ATDI
ATDI
ATDI
ORANGE
ORANG
ORANGE
ATDI
ATDI
ATDI
ATDI
ORANG
ORANGH
ORANG
ORANGE
ORANGE
ORANGH
ORANG
ORANGEH
ORANG%
ORANGE
ORANG
ORANG
ORANGH

ATDI | Automated Spectrum Management

Type

LADD -
LADD -
LADD -
LADD -
. LADD -
| W Acte de dossier FH n°61611

General Microwave links Authorizations Process Attachments

R. Loc

<
w
Add...
Properties...

Edit doc...

-}

TrOT—

Perso... Date ARCEP
Applicatior JOHANI 25 Mai 2022
Applicatior rsfap-re 23 Mai 2022
Applicatior rsfap-re 06 Mai 2022
Applicatior rsfap-re 06 Mai 2022
Annlicatior IOHANE 15 Avr 2022

File

Référence ... Référence opérateur
regul_demo_ref_demo
regul_exemp exemple
import_csv ref_csv

csv2 ref_csv

~dema tadavvalid06.

C:\Users\SamarK\Documents\Décisions Autorité\2022\2022_08.pdf

DELIVERY NOTE

Description

| Décision Initiale

Number of license: 005462Pawel444_htz_war_12std140619_210619USB

Date: 18 Mar 2019

THIS DELIVERY NOTE IS CREATED FOR cccdt

Licensed Software: HTZ warfare

MPPIGUUrTSTaPTTE £ U Cue T

Name of software:

Cancel and exit

Doc type  Doc refer

Save changes
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Applications and Services

In-coordination request

Thiz form 1= to creste in-coordinstion reguests | 1o create out-coordinstion recue

, reter to help

Request Destination
Administration A cimin thon

Reference

Coordination Request | Cancellation Reguest

Coordination For other services
Coordination parameters

dination reference COORD
Coordination date 2004
Coordinating administration

it behalf of

ATDI | Automated Battlespace Spectrum Management
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Applications and Services

# | Coordination process
Target of coordination request :

Arab Emirate

: default for non

D Implicit

from ap

ATDI | Automated Battlespace Spectrum Management

Remarks :

To specify the particular
coordination practice of
each Administration:

» acknowledge reclaim,
* conclusions reclaim,
 implicit agreement...

AS



Applications and Services

Coordination tasks

Administration ROU - Romz -
tioh

*Tagk * Tazk Deadline From Serv. D

UKR |FIX |2

| @ - Result must be sent |

*Task Deadiine
{ NOTHING »

Additional needed Coordinations

List all the
remaining tasks
regarding in-
coordination and
out-coordination
procedures

3

Coordination needed with following lizt of administrations :

Diefault queries

ATDI | Automated Battlespace Spectrum Management

Annuler

30



Applications and Services

Input parameters

=]

L - Agreed without resery ation

terference which may be cauzed by the =

Last concluzion
Reference SoD
07 Jul 2009

[mitial deadline Iul 2

Remark.s

Full conclusio

Cut of time. .. [nput concl

Frint conclus

ATDI | Automated Battlespace Spectrum Management

Report, input, and
print conclusions

31



Applications and

Earth stations n* 141 - VALBONNE
General | Adrnir .
=t rd R-F

- DR
i =

Adrini

Generate from the world map

lGenerate from the first

ATDI | Automated Battlespace Spectrum Management

Services

AP7 module
for earth
stations

HCM for
mobile
stations

Etc.

32



Applications and Services

== ICS Manager - D:%ProjetICSMY Denmo
A B E LFSMF { 1) /HFJUHF  Eartl

* Multiple list
VIEWS;

S| | B2 <T¥ stations1

* Formatting;

- b - ) FTFN-HIRSCHONRF | 4 H

* F”tering and
T m———— g sorting;

» Statistics;

« Spectrum views

33






ICS MONITORING/SDRN CONTROL FORMS PART OF
ATDI SPECTRUM MANAGEMENT SYSTEM

GATHERING BIG AMOUNT OF DATA FROM VARIOUS SOURCES

Spectrum licensing Assignments Monitoring

R
1

[
i .
- EraI ‘

5
ff if
Sl

ATDI | Automated Battlespace Spectrum Management
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ICS MONITORING/SDRN CONTROL
MAIN FUNCTIONS

WORKING PRINCIPLES

READINESS TO PERFORM TASKS IN ACCORDANCE WITH
THE RADIO REGULATIONS

" CHECKING COMPLIANCE WITH THE CONDITIONS OF

ASSIGNMENT OF FREQUENCIES
" FREQUENCY BANDS USAGE / CHANNELS OCCUPATION
® STUDY OF INTERFERENCE CASES

® SEARCH FOR UN-AUTHORISED EMISSIONS

" LOCALISATION OF EMISSIONS

ATDI | Automated Battlespace Spectrum Management 36



ICS MANAGER INTEGRATED WORKFLOW

Technical

Administrative information of measurement

information of tasks

Processing of
technical parameters Processing of
and allocation of measurement
tasks to devices

Conditions
of mission Processing of
administrative
parameters

Processing of Processing of
feedback measurement

of results results results SDRN ControlU

Analysis

o W= Unmanned

DB Server L+ DB Server £+ Monitoring § |
APP Server APP Server SDRsﬁm&ontro

ATDI | Automated Battlespace Spectrum Management



Central Site

SDRN Cluster Cloud

SDRN Aggregation
Server

i
SDRN Aggregation
Server

100 Mbit/s

Set of Aggregation Servers

SDRN Infocentre

Maobile Monitoring
Stations

Power levels

Timestamps

DF and TDoA info

Equipment:

Spectrum analyzer
Cellular network analyzer
Direction finder

Digital receiver
Omnidirectional antennas
Directional antennas

DF antennas

Antenna rotators

GPS receiver

Spectrum traces
Timestamps
DF and TDoA info

SDRN Control U

Stationary
Monitoring Stations

Equipment:

Spectrum analyzer

* Digital receiver

* Omnidirectional antennas
®  GPSreceiver
L]

1/Q stream

SDRN Master Server

Stationary Sensor
Internet

Workstation

RN d,a\____'/k—" Stationary Sensor

SDRN Client

SDRN Control A

%

Workstation

10 Mbit/s

Stationary Monitoring
Stations with DF
.

SDRN Client Equipment:

Spectrum analyzer
Direction finder

Digital receiver
Omnidirectional antennas
Directional antennas

DF antennas

Antenna rotators

|
1
|
‘:
|
|
|

GPS receiver

Stationary Sensor

Qﬂ PC Software

ATDI | Automated Battlespace Spectrum Man o &> oaafiow

(physical or virtual) Stationary Sensor

SDRN Control A




ATDI
WEB portal Customers
Other suppliers

- — CONTAINS INSTRUMENTAL SERVICES TO MANAGE " 701 Suppor] (Cusomzate
APPLICATION SERVERS

. THAT ARE COMPONENTS OF SUBJECT-MATTER LOGIC WHICH
CAN BE DISTRIBUTED

" THE IS AN INTERMEDIATE LAYER PROVIDING
CONNECTIVITY BETWEEN ALL SERVICE MODULES AND THE CLIENT

ATDI Platform (ICSM)

Client workspace

Web client Mobile client

Communication Bus

. - A SELECTION OF COMPONENTS FOR THE WCF / REST
SERV'CES Public contracts
Public Services
u - A SET OF COMPONENTS FOR IMPLEMENTING INTERFACES FOR
USER-DEFINED FUNCTIONS :pp <;pt
pp Services
u - AN APPLICATION SERVICE FOR MANAGING COMPONENTS HOSTING AND

DB Engine

PUBLISHING DI (DEPENDENCY INJECTION) CONTAINERS

ATDI | Automated Battlespace Spectrum Management

Storage

Legacy Algorithm
System
y 3 Digital maps




ONLINE DISPLAY
OF SEVERAL
DEVICES

SIMULTANEOUSLY

25 bk il b i i ol S

TRANSFORMING A |
SINGLE CHANNEL §
RECEIVERIN A

MULTIPLE
CHANNELS ONE

40

m2vijexC5d40

https://www.youtube.com/watch?v


https://www.youtube.com/watch?v=m2yjexC5d4o

SPECTRUM OCCUPATION MEASUREMENTS WITH
ICS MONITORING-SDRN CONTROL

&5 1CS Control Client

Japmui va miposaris

Cratye
Asrveniit

Hassa
S0_1977-2112 MI'y

Tun Bviposars
ctnumOcoupat

Daracteoperia  Cteopero
14.072021 17.36| YAROSH V_

Axrvenii

S0_GSM-1800 Downlink

cirumOccupat

14072021 16:49[ YAROSH_V_

AxTetnin

SO_915-933 M

ctrumOcoupat

14.07.2021 16:20] YAROSH V_

Maparetpi
D 1315
Hazea S0GSM

Axtetnit

SO_1785-1805_MPOCAT

ctrumOccupat

14.07.202113:31] YAROSH V_

Artvenni

SO_417-430 MrLL

ciumOcoupat

14.07.202112.48[ YAROSH_V_

AxTHERUA

50_GSM-1800

ctrumOccupat

14.07.202112:06| YAROSH_V_

Asrvenid

SO_UMTS

cumOccupat

14072021 10:41[ YAROSH V_

Axrvenii

PROSAT - LTE-GSMIZ00

cirumOccupat

14072021 10:19[ YAROSH_V_

Awrveniit

(72600 DL Sensor s

ctrumOcoupati

14072021 10:15[ YAROSH_V_

Awrveniit

cvyra uacror Giaw 15441545

cirumOcoupati

14072021 08:03[ YAROSH_V_

Axtvenun

uacToTa Gign 243.0

14.07.2021 08:59| YAROSH_V_

Axtvenun

wacToTa Gy 156.8

ctumOcoupat

14.07.2021 08:57)

Axtetnit

wactoTa iy 156,525

pectrumOceupati

ctrumOccupat

14.07.2021 08:55| YAROSH V_

Qu

(A) Yacroma

Yactorasin. MMy 9252

Kpox. 200

Pexam Frequency List
@ TapameTpi nerexTopa

RBW, el

VBW. kTu

Arrvieni

wactoTa B 123.1

cumOcoupat

14072021 08:53| YAROSH_V_

uactoTa B 1215

ciumOcoupat

14.072021 08:43[ YAROSH_V_

S0_GSH

pectrumOccupati

13.072021 17:33[ YAROSH_V_

LTE-1800ch_VF_1855_15M_K10s

Signaling

E-1800ch_KC 1835 K10s

ignal

ignl

- 1800ch_\VF_1855_15M_K10-est

ignl

-1800ch_KC1835_K10-test

Sasepuenni

ignal

E-1800ch_life_1812.5-10M-K10-test

ignl

05,07 2021 1556 SIDAK

Asrvenid

S0 GOM 1 test

om0

Axrvenii

Toh VF _Kij_10stost

Signaling

Awrveniit

[TE-1800ch_VF_1855 15M _Kipy_105

Signaling

Awrveniit

[TE-1800ch_KC_1835_20M Kiv 105

Signaling

08.07.2021 17:13| SIDAK

08072021 15:10| SIDAK

Tin pereri

Mocnabnenss, a5
Tiacuness nepeaycrnosasa
PesepaTuerul piseis, 15m
Kecre cainyears

(%) Napaverpn saimocri cnetpy
Tin saiiATocTi cnekTpa
PiseHs MisiankHol saHToCTi, A5M

Yacrorz ao. MMy 959.8

Frequency channel occupancy
-0

' yeamn aari
Ko cranyeans
Touoxy karani

v
10000
10

Cencop

D Crarye
187]A

Jaronoeox
Luiv-sc004, eyn. Maciska, 73

Hasga
SENSOR-DBD13-G65-6928

An Mepexa Hioxis vac

185

Luivsc025, byn. Topogouska, 286

SENSOR-DBD13-G65-0951

180

Luiv-5¢010, yn. Crpwdiceka, 133

SENSOR-DBD13-G65-0061

172

Kyiv-5c015. eyn. Oxotia Makkeiiia, 1812

SENSOR-DBD13-G65-9343

184

Luiv-5c023, gyn. Jenera. 119X

SENSOR-DBD13-G65-8825

159

Luiv-scl13, eyn. Axaeviv: Neszpenia, 38

146

KGiv-sc0E8, npocne Atagenina [ nywKosa, 41

SENSOR-DBD13-G65-6675
SENSOR-DBD13-G65-2308

43

Kyiv-sc052, eyn. Mapiuana Manwrosceroro, 8

SENSOR-DBD13-G65-5258

140

Kyiv-sc020, npocner Banepia MoBaroacexoro, 128]

SENSOR-DBD13-G85-1933

85

Boryspisc075, eyn [mibouska, €3

SENSOR-DBD13-G85-4364

82

Boryspl<cl76, sy, Kui [

SENSOR-DBD13-G65-4333

i

Kyiv-5c003. B, ., 68

SENSOR-DBD13-G65-9001

Fil

Kyiv-5c004, Naepyxiia, 5

SENSOR-DBD13-G65-6334

68

Ryr-sc008. [ Baryrina, G

SENSOR-DBD13-G65-8416

/

TioTi

Stari Pet
Cra

Tivis)

MeTpipy!
Novi Patrivts|

Hosi Netpiol)

Khotnivka

TapRY3aICEr

Bohdanivka
Bornaniexa

Xoy

Vyshhorod
BULIFOPOR,

Pesynstam

D Task ID =

965792 | 1315 14072021 08:47
9657911315 140720210846
965790 14.07.2021 08:44
965789 14.07.202108:43
965788 140720210842
965787 140720210842
965786 | 1315 140720210827
965784 | 1315 14072021 08:05
9657t 14.07.2021 08:01
9657t 14.07.2021 08:01

—

¥ Sty

CiTHLH

o] Ploske:

Mnocke.

Slaskln il

62003 | KyivescDTS5, syn [ivona Marxefiva, 182
62003 | Luv-scD10. ey Crpwhcera, 133

62003 | Kyiv-scllO4. Naspyiva. 5

62003 | Kyiv-scll03. B Mancoscekaro, 68

67003 | Luv-sclZ3. ey Jenerm, 116K

§2003___| Boryspi-scl75. eyn. [wousra. B3
62003 | Luiv-sc008, 5y Maciuna, 73

§2003___| Borysp-scl76, syn Keisconuit L, 11
62007 Ko

62003

Pohreby
Morpeti

Krasyllvka
Kpacuniaka

Brovary
bposapu
Trebukhiv

Lo B

RESULT_ID |FREQ_ME{OCCUPAN|VMIN_LVLVMAX_LVISTART_TIME STOP_TIME
965783 933.8 100| -51.2023| -42.7441)14.07.2021 7:01| 14.07.2021 8:01
965783 934 100| -64.6213| -52.6691( 14.07.2021 7:01| 14.07.2021 8:01
965783 934.2 0| -78.3525| -44.3609| 14.07.2021 7:01| 14.07.2021 8:01
965783 934.4| 99.55553| -71.1465| -54.5037| 14.07.2021 7:01| 14.07.2021 8:01
965783 934.6| 99.37778| -71.4314| -51.1184| 14.07.2021 7:01| 14.07.2021 8:01
965783 934.8| 91.82219| -73.4572| -59.4596| 14.07.2021 7:01| 14.07.2021 8:01
965783 935| 87.46665 -77.23| -44.2258( 14.07.2021 7:01| 14.07.2021 8:01
965783 935.2 100| -58.8174| -49.2863| 14.07.2021 7:01| 14.07.2021 8:01
965783 935.4] 100| -60.9752| -50.6532| 14.07.2021 7:01| 14.07.2021 8:01
965783 935.6 100| -67.4177| -55.6609| 14.07.2021 7:01| 14.07.2021 8:01
965783 935.8| 90.13332 -73.85| -57.9931( 14.07.2021 7:01| 14.07.2021 8:01
965783 936 100| -69.1425| -55.4489| 14.07.2021 7:01| 14.07.2021 8:01
965783 936.2 100| -55.4105| -47.6742( 14.07.2021 7:01| 14.07.2021 8:01
965783 936.4| 98.4889| -73.3936| -57.4414| 14.07.2021 7:01| 14.07.2021 8:01
965783 936.6| 83.37775| -77.6463| -53.8647| 14.07.2021 7:01| 14.07.2021 8:01
965783 936.8 100| -65.6866| -55.142|14.07.2021 7:01| 14.07.2021 8:01
965783 937| 0.444444| -75.3759| -50.5331| 14.07.2021 7:01| 14.07.2021 8:01
965783 937.2 100| -64.5117| -56.0083| 14.07.2021 7:01| 14.07.2021 8:01
965783 937.4] 91.02223| -72.9915| -61.8736/ 14.07.2021 7:01| 14.07.2021 8:01
965783 937.6 100| -65.3184| -54.094|14.07.2021 7:01| 14.07.2021 8:01
965783 937.8| 97.51112| -73.1222| -55.3588| 14.07.2021 7:01| 14.07.2021 8:01
965783 938| 0.088889| -80.5596| -60.1232| 14.07.2021 7:01| 14.07.2021 8:01
965783 938.2 100| -69.3758| -50.3013| 14.07.2021 7:01| 14.07.2021 8:01
965783 938.4] 99.64445| -70.8932| -59.7231| 14.07.2021 7:01| 14.07.2021 8:01
965783 938.6 100| -65.1992| -55.4211(14.07.2021 7:01| 14.07.2021 8:01
965783 938.8| 87.28889| -74.353| -56.1157| 14.07.2021 7:01| 14.07.2021 8:01
965783 939| 83.46667| -74.6144| -57.5941| 14.07.2021 7:01| 14.07.2021 8:01
965783 939.2 100| -65.3177| -54.2441) 14.07.2021 7:01| 14.07.2021 8:01
965783 935.4] 100| -60.9706| -50.8278| 14.07.2021 7:01| 14.07.2021 8:01
965783 939.6| 96.44447| -75.0294| -57.9538| 14.07.2021 7:01| 14.07.2021 8:01
965783 939.8 100| -61.9984| -53.2936| 14.07.2021 7:01| 14.07.2021 8:01
965783 940 0| -81.8299| -66.4684| 14.07.2021 7:01| 14.07.2021 8:01

SCANS_NUMBER
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
1125
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SPECTRUM OCCUPATION MEASUREMENTS WITH I
ICS MONITORING-SDRN CONTROL

1877,6 MHz Sensor: Kyiv-sc015
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e 100
80 N
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20 60 \\ \\ §
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SPECTRUM OCCUPATION MEASUREMENTS WITH
ICS MONITORING-SDRN CONTROL

Juillet 201
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SPECTRUM OCCUPATION MEASUREMENTS WITH
ICS MONITORING-SDRN CONTROL

There is no emission in the There is no emission in
range 1544_1545 I\/IHZ 2 splo__. frequency 156,525 I\/IHZ
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ICS Portal

ICS Portal is a flexible web-platform supporting any browsers, and
device types.

The User Interface customization is available to adopt the corporate
identification and purpose of the web-service.

« Account Management with SSO and Self-care Portal (External) and
Employees Applications Portal (Internal)
- Online applications

« Notification & reminders

« License certificates
« Electronic Signature

- Adaptative design

ATDI | Automated Spectrum Management

Demande dautorisation: sélection de féquipement

a7




ICS Portal
Web-service Interface

ICSPortal 2.41.24

Welcome to the web portal for stations and allotments frequency applications
Account Management :

+ Itis a gateway for external licensees to manage
their own self-care to register applications and
follow up the assessment status.

« Civil/Military Regulators can assign a corporate
account per licensee with account administrator. '

The account administrator can control the access . s :b" ! %
of internal users for application submission

* Login screen with functions to Sign in, Sign up,

Gendarmerie Portail Arcep
Restore password Nationale E
* Menu entry on main screen with items to edit
user/organization profile, create new organization, =
and change password T

ATDI | Automated Spectrum Management 48
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ICS Portal

* The system will have an interface in ICS Portal to control versions
of deeds agreement, current one and history to be stored in
regulators’ database and available for the regulatory system
administrator to update.

+ By default, the system shall require Customer to accept the Master
Agreement before continuing to work with the web-service. Date
and time of the Acceptance is stored in the database.

Drafts list area

Addition Data entry t

£
Request _ Nb Date Date modified
User Reference User Date Request Mode Description Remark Notif, status Download status
Type Records created
ef_demo 2022-05- 1 online l : 5 5

Notification Decision downloaded
sent

Addition Data ent Notification Decision downloaded

sent

ATDI | Automated Spectrum Management 49



ICS Portal

MW_UK_ST_CAM_17G / MW / ADD / MW_UK_ST_CAM_17G / STRATFORD SQUARE <-> CAMBERWELL
General ~ Positions ~ Antennas & Setting  Attachments

- Type A<->|

Station A Station B
Q] B o

v

 with functions of manual insert of technical parameters, or batch importation
from .csv template, mdb database, etc.

+ with automatic data validation check including antenna pattern file and other
materials of device specifications and photos uploading and validation.

« With Geographical interface to validate/modify the position and height of
antenna.

OLIVIER MAZUQUES, welcome to ATDI Ecole 2784 frequency use portal . The user can select
Roles: Fee, Holder, Operator d|fferent |ayers tO
& y display positions on map

ANDREW - VHLP1-15




ICS Portal
Web-service Interface

x 4+

dev-rsfap.atdi-group.com/f

|CSPortal

Welcome to the web portal for stations and allotments frequency applications

Login

Change password

Gendarmerie Portail Arcep

Nat@ale E

23934

10:16
£~ @GO P B
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HTZ API

ATDI standard ASMS platform implements a classic three-tier architecture, a kind of client-server
architecture in which presentation, application processing, and data management functions are
physically separated.

“Client application” is the interface (graphical) component of the platform provided to the end-user.
This level has no direct links to the database (for security and scalability requirements).

“Application server” (middle layer, the link layer) is located on the second level, on which most of the
business logic is concentrated. Outside the Application server, only fragments are exported to the
client and logic elements embedded in the database (stored procedures and triggers). It allows the
deployment of additional instances by providing a horizontal scaling of platform performance.

“Database server” (data layer) provides data storage. It is carried to a different level, implemented
by the database management system tools, connection to this component being provided only from
the application server level.

The platform can be deployed in a fault-tolerant, high-performance configuration, allowing it to
support the application without stopping the system.

8 HIZ AP Tests

Corfigueaion
[]Json

OLET:)

URL Request itp:/Aocahest/HizAgi

Timeout fus) | 2000

|| eaes BT ekt ST
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HTZ Warfare

All-in-One Multi Technology Capability

* Radio Critical Communication: VHF/UHF, HF, LINK11, LINK16, TETRA, PMR, TETRAPOL , P25, DMR, CDMA, CDMA
2000, TEDS, PRA4G, PS-LTE (Public Safety) , paging...

* Satellite/Earth station
* Microwave-links & Point to Multi-Points

* Radio cellular technologies: GSM, GPRS, EDGE, EDGE Evolution PMR, Trunked Radio Systems (TETRA, TETRAPOL,
APCO-25, MPT 1327), GSM-R, DCS, CDMA EVDO GPRS, Wi-Fi (802.11a/b/g/ac), WiMax (802.16 a/d/e), UMTS, R99,
HSDPA, HSUPA, HSPA+, DB-HSDPA, DC-HSDPA, CDMA 2000 1x, CDMA 200 EV-DO, DCS, LTE Advanced (latest
3GPP release), MBSFN-LTE, NB-IoT (3GPP), loT/LoRA/SigFox, WiFi, Ingenu, LOWPAN, RPMA, Zigbee, Enocean, ISA
100, LTE-M, LTE-R (TDD/FDD), ZWave, Mesh network, Smart Grid, CISCO smart grid technology, 5G-NR (FDD/TDD),
SCADA,

* Aeronautical & UAVs : Communications (Ground To Ground/Ground To Air), Radio Navigation (GP, markers, Loc,
MLAT, DME, TACAN, NDB, Markers, GBAS RX, MLS AZ, etc.) and Surveillance systems, drones

* Radio-localisation: (DF/Sensors/MLAT, Telemetry, TDOA, RSSI, etc.)
e Jammers (Fixed frequency mode, wide band — diffusion , wide band — adaptive mode)

* Broadcast : Radio analog and digital (FM, AM, LF/MF, TDAB, etc.), TV analog and digital (DVB, DVB-T2, ISDB-T, DMR,
DVB-S, DVBS2, etc.)

* Subscribers and User Equipment

ATDI | Automated Battlespace Spectrum Management

HTZ WARFARE SUPPORTS ALL
TECHNOLOGIES & FUNCTIONS
FOR THE DEFENCE AND
SECURITY MARKETS,
INCLUDING:

- TACTICAL COMMUNICATIONS
(ELINT, COMINT)

+ UAV/UAS MISSION PLANNING

- MARITIME COMMUNICATIONS

. LMR/PMR/P25/TETRA

+ PUBLIC SAFETY NETWORK/PPDR

+ HF COVERAGE ANALYSIS

+ MICROWAVE LINKS

+ SATELLITE & EARTH SEGMENT
(650/NON-GSO) DESIGN

. RADAR, INTERCEPTION,
JAMMING EFFICIENCY
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HTZ warfare —
Supporting complete GIS for any technology

Profile View

3D urban environment

3D Vegetation layer
Deterministic propagation model
3D ray tracing (Multipath and
delay-spread) : _
Atmospheric losses e S LER -] " g
Outdoor to indoor prediction B =

ol

ATDI | Automated Spectrum Management E = 56



HTZ warfare —
Supporting complete GIS for any technology

M;pwnh jamp posf Iocati:)ns‘ Area of Interest of 5G coverage operating
T R in mm wave band (27GHz)

Lamp Post Locations

2. Assumed paramaters for 5G system operating at 26GHz:
TX EIRP 23dBm MIMO antenna on lamp posts at 4m agl.

RX Threshold -55dBm (RX bandwidth 450MHz with 20dB C/I in Dynamic
environment)

ATDI | Automated 57



HTZ warfare —
Supporting complete GIS for any technology

Assumed paramaters for 5G system operating at 26GHz:

TX EIRP 23dBm MIMO antenna on lamp posts at 4m agl.

RX Threshold -55dBm (RX bandwidth 450MHz with 20dB C/I in
Dynamic environment)

ATDI | Automated e Y

Threshold Cov
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HTZ warfare —
3D prediction & EMF analysis

ATDI | Automated Spectrum Management



HTZ warfare —
Propagation models

. Free Space model

. Diffraction models
i - Propagation modeis

Deterministic model from about 30 MHz to 350

1
2
3. Tropo-scattering models
4

a_ o o (®) Propagation losses = Free space loss + Min [ Diffraction, Tropo, Ducting, Reflections, Absorption ] attenuation y 3 + Other attenuations (option)
. Deterministic ITU : :
0 r:::‘ﬁ::n Diffraction geometry Subpath attenuation 3D reflections Gases [ Fog / Clouds [ Sand Slope model coefficents
. e Deygout 94-2 [CIMutipath [[] Gas ITUR 676 (1-1000 GHz) Afactor |19 88 [o.0
Recommendations . ;f,:: :;” ‘ , Refiection dst. Imit (m) | 1000 [JGas TU-R 1820 (47-48 GH2) Attencuation (dB/km) [ 0.0000
(O Deygout 91 Elevation filter > (m) [p | 013 e
O Bulington ) . P - -
5. Industry standard models . O petta Butingten : AR S [ 0.3 iiact.comect. @) [0.00
O ITUR 526, round mask caladator [[JFog ITUR 840 (> 10 GHz)
(O ITUR 526, cyfinders [ ouststorm (<115 GHz)...
. e - o P 5 2D reflections
6. Specific/external & custom-built Quabley Jsor Troposcatiering e e
[JLateral dffvaction UTD) (O No subpath loss Clrmur 617 nes 101 ] Fliaas <o O Ground refiections - refiection pont
CJrowes tion (angle) Fourth-power &3 z : () Ground reflections - mn/mx flat earth
models e ey ot power : roerste || CJRan Grane gobal et et tion

- FZ fraction Rain rate (mm/h)
() More methods...

7. HF conductivity model

Absorption / Penetration Ducting oo Tme (0.001 to 19%)

[Junear attenuations. .. [Joucting Isotherm 0°C |

opagation methods Giobal parameters
ITU / FCC (empirical and haif determ.) 3GPP | COST (empirical) Spedific / External Earth radus km land Generic propagation
e % 2 ¢ - e model valid from about
) :quz :::,(:ilfo i Es’;:ua urben (0.9-2 GHz) ; m meter 89 Earth radius km sea [ gsog = S0 = 30 MHz to 350 GHz:
= 8 Wojnar method (1-1000 MHz) Fiekd strength=E-Offset A map-based
ITUR 525/526-11 3GPPLTE rural (0.9-2 GHz) (O CCIR - MF (550-1700 kHz) RMS wave height (m) detesministic
ITUR 1546-6 (304000 MH2)... z = v [propagation model to
DITUR 1812-5 (VHF-UHF).... SO (Zs 24 S O &gk (VArF) e Flfil & V/U/S/EHF
o TR Olumura-Hata (150-1500 MHz) Variabiity requrements at the
[TUR 452-14 (0. 1-50 GH2).. Hata - Cost 231 (150-2000 MHz) Location | 50.0 [ varisbiity (P2P unwanted signal) e
ITUR 1147-4 (150-1700 kHz)... Extended Hata (30-3000 MHz) Time (0 to 50 pc) O=random Diffraction component =
ITU-R 368-9 (10 kHz-30 MHz)... ) Cost 231 open... (O Ext. Time | 50 = g non ine of sight path
ITUR 1009-1 (LoS) Walfisch-Tkegami (800-2000 MHz) 8 e ";t:‘gs;ul SRR
D ITUR 528-3 (VAU/SHF)... (O Modified Hata model by ACMA 1 Indoor... to 3 cbstades (ITU-R
) [TUR 1225 (IMT 2000) et EE S75-11) Mawmens 02
ITU-R 2001-3 (30 MHz - 50 GHz) i - o

ATDI | Automated Spectrum Management M NTIA (20 MHz-20 GH2)... . everes profe Losd...

Feeld strength offset
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HTZ warfare —

Technical framework exclusion zones

Example case: Earth station vs Terrestrial

Model

Interferer: Terrestrial services

Victim: Earth station
Predict

Threshold degradation

Exclusion zone

ATDI | Automated Spectrum Management
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.= =5
HTZ warfare —
Technical framework Max signal level

3
Example case: Earth station vs MW I

2,

ITU-R P.465 2.5m 32dBi

*  Model
« Interferer: Microwave links
«  Victim: Earth station “Test Points” |

*  Predict

« ITU-R P.465
« Signal level at each TP

I Al YL [
I L T I
( |
|
| if
255m

[
241m

0.00

1272

ATDI | Automated Spectrum Management
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HTZ warfare —

Interference (|

F—— C/l, C/(N+1), IRF, I/N, I/TIL, TD,...

TV line offset assignment

e ' e (o Interference calculations
[ Multi-char ) ’ e aace Y ‘- ; ¥y gy 3 X "

] Activated

antenna «

Interferenc

Interferen:

Interference n < ID

Interference wanted sig N
wold

[ interferer s

[Cce

ed field strength

Interferenc

I *FD ant:
| Format: FLD

ATDI | Automated Battlespace Spectrum Management 63



HTZ warfare —

Mode

(@) Band assignment
Mumber of freque

() List assignment

MNumber of freque

Wanted threshold | auto [:]

{*) only selected records are considered
(**) signed duplex only used if fixed spacing

ATDI | Automated Battlespace Spectrum Management

Rules

|:| Apply frequency spacing on same site MHz

spacing app

["|Forbid same polarization on site if az. spadin:

[~|Ferbid same frequency on same site
[ Mo interfer tween linked stations
[ Assign polarization (H/y

e between stations

Assign selected station frequencies

Station Channel

Frequency assignment

Mode
signed spading

(@ Band assignment

[ Multi-channels assignment

equency spacing:

Mumber of frequencies

Mumber of groups

(7) List assignment

imum frequency spacing:
Number of frequencies
plan assignment

Maximum freguency spacing:

Check intermodulation produc
() Polarization assignment H/V

Assign s d station frequen:

Station

if (1)=

[ Forbid same polarization on site if az. spacing -

[ Forbid same T:

|| Forbid same

|:| Qrganiz
D Qrganiz

site

[ Assign polarization (H/V)

if Delta FS

Delta Freq :

ant discr

none
~) 419/GE

Tuser()) [

] Unwanted ¢

1

|:| Group

B Max interf. distance

Wanted threshold | auto  [..]

Close




HTZ warfare —

* Scenario

*  New proposed link

«  Existing links
* Requirement

*  Find interference free channel
 Process

* Query RRL’s database

« Execute C/I for every channel in the band

A (MHz) B (MHz) [nterference

. 2- 01 -
0002 -> 0001 18305.000000 19315.000000 0

: 0003 -> 0004 - .0 dB - 19425.000000 MHz V "Telstra Radio Terminal MA -> NBNCo 790 Wisemans Ferry ' - n¢
1 0005 - .0 dB - 19342.500000 MHz V 'CMTS Site Trig Reserve TA -> NBNCo 213 Yarramalong Roa' - 1 18332500000 19342.500000
: 0013 - .0 dB - 18305.000000 MHz V 'NBN Co Site 167 Blaxiands -> NBNCo 400 Comleroy Road K’ -r  |[sel] 18360.000000  19370.000000
10019 - : 0.0 dB - 18305.000000 MHz V 'NBN Co Site Donald Road C -> NBN Co Cnr Great Western' -n |[oa] 18387.500000  19397.500000
; . = | | & : 0021 - - 0.0 dB - 19315.000000 MHz V 'Optus Site 109 Schofield -> NBN Co Site 155 Wyee Farm' - noi 18415,000000 19425.000000
. Microwave link frequency list : 0 dB - 18305.000000 MHz V '59 Cattai Road PITT TOWN -> NBN Co 365 Pitt Town Dual' - nc
: 0.0 8 - 19315.000000 MHz V 'NBN Co 307A Boundary Road -> NBN Co 2 Scheyville Road -n  [(sel 18442.500000  19452.500000
0.0 dB - 18305.000000 MHz V 'NBN Co 2 Scheyville Road -> NBN Co 307A Boundary Road' -n 18470.000000 19480.000000
: : - 0.0 dB - 19425.000000 MHz V 'Meriton Building 330 Chur -> Meriton Evoke 21/27 Porte' - nor (sel| 18497.500000 19507. 500000
Low band (MHz)  High band (MHz) 0.0 dB - 18415.000000 MHz V 'Meriton Evoke 21/27 Porte -> Meriton Buiding 330 Chur' - nom 18525,000000 | 19535000000
.0 dB - 19315.000000 MHz V 'NBNCo 400 Comleroy Road K -> NBN Co Site 167 Blaxlands' -r
0.0 dB - 19370.000000 MHz V 'Bradfordville Reservoir A -> 56 Clinton St Goulburn' - none
.0 dB - 19342.500000 MHz V 'Optus Site Gan Gan Hil o > 1B Mitchel St Soldiers ' - none sel | 0.000000 0.000000

Cancel 3 -3 - .0 dB - 19315.000000 MHz V 'The Forum 1 Sergeants Lan -> Hyundi Dealership 394 Lan' -nc _ 0.000000 0.000000
% . A adn__annar nananas 4 ne B iud viawn o stiatensc 0ot o — 1 0.000000 0.000000

=/ 0.000000 0.000000
—_—— Azimuth Tx distance TXRX 9330
0.000000 0.000000
| Import .FRQ . :
/ Azimuth Rx distance Interferer/Rx 0.000000 0.000000
0.000000 0.000000

Export .FRQ Azimuth Interferer </ 0.000000 0.000000

0.000000 0.000000 assign |( div. |

wanted signal unwanted signal =
DB MW... l & = 0.000000 0.000000 (assign |[aw

xpow: 23,01 dBm - Txgain: 32.0 - Txaddloss: 0.0 dB - Txlosses: 1.0 d8
I xgain:32.0 dB - Rxlosses: 1.0 dB

NBslN NN s N

sel] 18552.500000  19562.500000
18305.000000 159315.000000

18332.500000 19342, 500000
18360.000000 19370.000000
18387.500000 19397.500000
18415.000000 19425,000000
18442, 500000 19452, 500000
18470.000000 19480.000000
18497.500000 18507, 500000
18525.000000 19535.000000
ATDI | Automated Spectrum Management 18552, 500000 19562, 500000

0.000000 0.000000

'H
O H
T H
H
H
OH
O H
JH
'H
H
H

IRF... ower received: -52,12 dBm - Margin: 29,9 dB - Propagation losses: 137.1dB



warfare —

ATDI | Automated Battlespace Spectrum Management

Coverage interference C/MN+I (COFDM mode)

Action

Margin (dB)
Guard interval (usec)
Usable symbol (us
[ normal distrib %%, stddev (dE)
[ Mo progressiv
constructive
@ Unwanted
() Unwante e-activated and activated
() Unwante e-activated
[C]5FN gain
|| Display best server when CN+ ==
median C/M+
xgain pggg dB MNoise
Margin

Wanted threshold auto
7] coverage from FOW FDU*

SFM only - Mo rejection calculated

dB

dBm
dB

=)

-
Method
(@) EBU formulas
() User masks

ToA (Delta us)
min

¢ ant discr
@) none
() 419/GE

() user

un

o
wanted

IRF (dB)
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HTZ warfare —

Interference

Link |ntr_-rferem_e Threshold DW

0 dB 1dB - Margin
000 dB 0041 dB - Margin 10
0 dB 0 dB - Margin
1010 - TD: 0000 dB : 0109 dB - Margin 10
0115 dB - Margin
- Margin
-Margin 10
dB - Margin
014 dB - Margin 10

v 1
B

- Margin
- Margin
0060 dB - Margin 10

[ used
[ used
[ used
[ used
[ used
[ used

|:| Spurious
EIRP (dBW MHz):

Azimuth Tx

Azimuth Rx distance Interfer

Azimuth Interferer

wanted signal g dBm

[ unwanted signal dBm

17.00 dBm - Txaddloss: 0.0 dB - Txlosses: 0.0 d
ntatt: dB 0.0dB
© - Tilt: -0.05° - Main 0AA: 1 45“—#.3 uth: 0.00° - Tilt: -1.4¢

2° - Tilt: 0.05° — Main CAA: - Azimuth: 163, 16% - Tilt: -0.04%

: Morth OAA:

North OAA: " button to define filter for 14 GHz table

2° - Azimuth:

ATDI | Automated Battlespace Spectrum Management

| Na MW ATPC

I Wanted po

r = P-ATPC [ Unwanted =P

= P-ATPC / Unwanted = -ATF'L

[C11RF from MFD matrix
lobal XFD g dB
CfHarV:

3 db protection except if global X

D Do not display if (dB)

67



HTZ Warfare
Unprecedented Modelling Accuracy

M Correlation X M correlation

98.0 f ] 86.0

Measure (dBu) | Measure (dBu)
360 ] 51.0

Prediction (dBu) Prediction (dBu)
350 EARraw / 50.0 ERaw
Delta (d8) O spot | [\ \ Dekta (dB) Ospot
1.0 O Average* ! 1 1.0 O Average®
* pixels around . . * pixels around
Distance (m) | 1 Distance (m)
10465.2 measure 16064.6 measure
B cediction I ediction
Std dev, (dB) 279 Av.er.(dB)| 037 ! dist max: 67762 m Freq. (MHz)  395.00 % <6d8 8926 Std dev. (dB) 3. v. err. - L dist max: 57125 m

27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67E=d % 1 3 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 S3 S5 Shid

Station reference # 4 Distance step (m) ' 1000.0 Caiculation Distribution... s 22347 sample(s) Station reference # 4 Distance step (m) ' 1000.0 Calculation Distribution... o 21984 sample(s)

G:\Test\NASCO\Drive tests\LEE Azizia Palace.csv Left click = Zoom - Right click = Marker G:\Test\NASCO\Drive tests\LEE Dahran Eskan.csv Left click = Zoom - Right click = Marker

Standard Deviation Error (dB): 2.79 Standard Deviation Error (dB): 3.75
Correlation Factor: 0.98 Correlation Factor: 0.96
Sample measurement: 22347 Sample measurement: 21984

ATDI | Automated Spectrum Management 68






User Access - ldentity and Management

S S| - Multilingual environment;

deactivated components will be hidden.

 Activated components: the
user can specify the
o e || s modules to be displayed in
Language the Graphic User Interface
o ’ (GUI);

Language preferences

roades FMF__  Queries: all the settings of

il i the Queries (choice of the
fields, filters, sorts, fonts,
size, colors, etc.) are
defined by the user himself
and stored in the user’s
Workspace.

ATDI | Automated Battlespace Spectrum Management
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List of values (USER_TYPE)

Lang.
EMG
GER

Database tools

R& Oman'

F / NFD files
all th it dat: { eports ) 4ProjetshTRA Oman' GER“Fapports

Drop relat

Dirap i R ebuild it

(-]
(-]
(]
(-]
(-]
(-]
(-]
[o]
L]
(-]
(-]
(]
(-]
(-]
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User Access - Identity and Management 7%=

Users management

red u
Users Roles

Role description -- - :
Roles : _
Name ACCOUNTING

CLERK_DATA_ENTRY Description
FINANCIAL_OPERATOR
LICENCE_APPLICATIONS 3 g
SPECTRUM_CONTROL_OP Associated rights
TECHNICAL_DIRECTOR R.M.4.D [rights to Read, Modify, &dd, Delete records)
USERS [“]Right to administrate tables
["]Right to tailor ICS Manager [combo lists, configurat
[“]Right to notify ITU by e-mail )
[1Right to save host database password in Workspa and permi:
[“]Right to import external data
["]Right to direct update [ho double login)
[v] Right to query All positions multitable
[v] Right to query All stations multitable
[T Automatic External IS synchronization
[E2J(Billing] administrator
[T1(Billing) Right to record payments
[“1[Biling] Right to reconciliation
["]Right to export data
["]Right to export to ICS Telecom
[v] Right to print data
[“]Right to query All antennas multitable
["]Right to query All equipments multitable
["JRight to query All coordination requests multitable
[“1Right to query All un-ccordination letters multitable

See online help
Create new rale...
Delete role
Remove all...
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Emergency repair




User Access - Identity and Management 7%

Tazkforce n"13

Short name

Tas
Full harme

Databa e MHame
Code 5 o

ASTEST
DOE

RONY |

Taskfarce element

YOUSEF
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User Access - Identity and Management 7%=

ICS Manager - CAATDINICS Manager_8.4.12Nkom\Dev ( Database1 ) - [<Employees1>] —
D] File FCC Follow-Up Planning Control Licencing Type Approval Broadcast LF/MF Broadcast VHF/UHF Space services CAF-ES Fixed CAF-MW Other Terrestr. CAF-Mob FNF COMSIS

Whitespace Analysis Tools Configuration Window Help

RALE =P AR

... System allowed to request (List of RequestSys... Request mode (List of RequestMode) Contact Roles (List of Roles)
PMR,MW.,ES,COM,OPS, TS BYFILE,BYFORM REGULATOR
b <SupportsT> PMR,MW.,ES,COM,OPS,TS REGULATOR
PMR,MW.ES ALLOCATOR

3 Queries

* <Supports (Request) 30 PMR MW REGULATOR
* <Supports2 > MW PORTADMIN

B <Other terrestrial stai MW BYFILE,BYFORM REQUEST

' <Dossier FH1> MW BYFILE,BYFORM REQUEST

' MW PORTADMIN

» <ANFR1> COM REQUEST

COM REQUEST

COM VISITOR

COM REQUEST

PMR,COM REGULATOR,REQUEST

P L0 L0
o o W e

M2

¢ <Customers1>
% <Customers2>

=)

W0 W o
lo2]

o
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B | Employee n°38

General More Taskforces Rights Process Appearsin Attachments

Identification

Access numbers

Database UID | Regulator1

Tel. (Internal)

Title |

e | s Tel. (Extern)

First name | Regulator 1

Mobile

Last name | Regulator 1

E-Mail

Identification |

Office

Personal address

Other
Type

Tel. (Home)

Language

Address

Color

Web login

Detach
o Password status

Remarks

s.kaddouri@atdi-group.com

| ReGULOLI

| Active

Zip code

City name

Province

Created by rsfap-remote (04 Juil 2019 08:14:01.467)
Modified by rsfap-remote (06 Mai 2022 15:39:48.280)

Save and exit

Cancel and exit Save changes
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B | Employee n°38

General More Taskforces Rights Process Appearsin Attachments

R,M,A,D (rights to Read, Modify, Add, Delete records)

CDOOCRadiocom systems
OOOOTTY services

DOOC Allocations
DOOCRadiocom applications
OOOCEFIS

DOoCChannelling plans

OOOC Argus measurement campaigns
OO Argus measurement orders
OOCH Inspections
LOCCComplaints
COOHCustomers
LOCCNetwork Licences
LOCCResolutions
OO M Invoices

CCCC I Payments

OO0 Banks

LOOOType approval
OOOC0Coordination environment
OOOOStation Plans
OO0OC0Servitudes




User Access - Identity and Management 7%

Genera

Login page Help Documentation Hom 3 Aan - NS Information Buttons E-Lic

Company and represent roles Contact roles Relation roles Employee roles

O O all ( |
" PORTADMIN - Portal Administrat O RTADMIN tal Administrato O

O Al
0 REGULA
0 .

5

-

Radiocomm Systems Decision preview

Request system “

OADMINARCEP~

Labels and Messages Login page Help Documentation Homepage Requests Management Roles/Systems Maps Portal Owner Information Buttons E-Licensing SSO Source

Modules Display

Primary user table

O RS
(O USERS + USERS_CNTCT
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User Access - Identity and Management 7%=

Cc External Applicant(s)
EsTe - Applicant JRANGE =

Regulato |

[ ] Forgotten password

Change password

Add attachment
Delete account
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Interoperability and data management

Assignments Data ;

Spectrum Spectrum
Simulation Management

Spectrum
Control

ATDI | Automated Battlespace Spectrum Management

Existing interfaces
with:

* Rohde & Schwarz;
* TCI;

* Thales;

* Tadiran;

* DRS Codem;
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N
IIII
L.

Radar Localization Path Measure Statistics Spectrum Database Object Report Tools

iy I i RLH ¥ I Station database
Link Path  Polygon Rectangle Line Zoverage Pro Microwave link database
Subscriber database
D.F bearing database

Localization database

° : . Station table... SQL database
Database ImpOI"[/COﬂ neCtIOI’] Export activated stations to table... Multimedia

® XML, KML, Image formats , MS Word, MS Excel, PDF, HTML S,

Export activated microwave links to table...

ITU notlces Equipment table...
XML report...
® SMADEF format =

L Ioation.. )
Registering Database X Import

Do nat import if
record exists

LI e

exists

Identification Name:

Connection type : Import all

D Do not import
coverage

SQL connector (LINT)

:
Cancel

Create SQL connector
(used with PROx only)

Link... SQLite.Net - C:\Users\SamarK\Desktop\ANFR JO\TestLite.db3 - LTE(_LKS)
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Interoperability and data management

Dicticnary: File

FAT Report Header

FAT Report Appendices
RIR HTML Body

FAT Report Annexes
RIR PDF Header

: RIR Main HTML Page
To Internet / Intranet / file FAT Appendix 3

EFIS XML, MS Word, MS Excel, PDF, HTML FAT Annex 3

RIR HTML Header
Possibility to create reports joining FAT, RIR and
Documents

Database extract

ATDI | Automated Battlespace Spectrum Management

Ident:

Mame:

FullFatHeader

FAT Report Header

Description: | 1

Version:

Filename:

Content:

1

Header.doox

L 4 [

Size: | 416659
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. . \ SamarK\StartUp2000.PRO | DTM: MyWorld | PRM: StartUp | EWF: none | SF1
- C\ATDNICS Manager_8.4.12Nkom\Dev ( Database1 ) - [<Other terrestrial stations4>] Subscribe Radar Localization Path Meas: atistics Spectrum Databa:

ollow-Up Planning Control Licencing Type Approval Broadcast LF/MF Broadcast VHF/UHF Space services \ Other Terrestr. S

SEZE 0

. Application Power Tx lowest hig... R lowest hig... Owner Site name
BLR 3GHz 771000{10 dBW VERNOU LA CELLE
BLR 3GHz 771000{-0.1 dBW
BLR 3GHz 051107 COMSIS 5 S PIERRE
BLR 3GHz 051107 — ,
Scorpio

BLR 3GHz 27-201 TUDE WIREL PONT AUDEMER

|BLR 3GHz 27-201 MR R T TUDE WIREL
BLR 3GHz 27-202 Delete Selection... TUDE WIREL| FORT MOVILLE
BLR 3GHz 27-202 New Record... TUDE WIREL
BLR 3GHz 27-202- Query.. [TUDE WIREL FORT MOVILLE
BLR 3GHz 27-202- [TUDE WIREL
BLR 3GHz 27-202- SEIE > [TUDE WIREL FORT MOVILLE
BLR 3GHz 27-202- Batch update [TUDE WIREL
BLR 3GHz 27-202- Inspections > [TUDE WIREL FORT MOVILLE
BLR 3GHz 27-202- HCM [TUDE WIREL
BLR 3GHz 27-203- e , [TUDE WIREL S SYLVESTRE DE Ct
BLR 3GHz 27-203 , [TUDE WIREL
BLR 3GHz 27-203- il [TUDE WIREL S SYLVESTRE DE Ct
BLR 3GHz 27-203 Create reminder... [TUDE WIREL
BLR 3GHz 27-203- Report... [TUDE WIREL S SYLVESTRE DE Ct
BLR 3GHz 27-203-5 Input by report... [TUDE WIREL
BLR 3GHz 27-203- T
BLR 3GHz 27-203- Export Export to HTZ STATION.i...
BLR 3GHz 27-204- Refresh Export to EWX file...
BLR 3GHz 27-204- Select all Add to eXchange file...

hnds/Queues : BLR 3GHz 27-204- - Export entities as XML fil

C t ds... port entities as nes...
BLR 3GHz 27-204- UU”_ fecords ) [TUDE WIREL
BLR 3GHz 27-204- Duplicates and dependencies... [TUDE WIREL S PIERRE DES IFS

BLR 3GHz 27-204- Developer > [TUDE WIREL

S.
0
0
0
0
0
[o
0
0

o

aluations1>
aluations2>
aluation task
rts ANFR 101
bns for fixed 1

ave links1>

o0 O 00000 oo

aluations3>
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Interoperability

ager_8.4.12Nkom\Dev ( Database1) - [<Other terrestrial stations4>]

g Control Licencing Type Approval Broadcast LF/MF Broadcast VHF/UHF Space services CAF-ES Fixed CAF-MW Other Terrestr. CAF

D

SEZ &

.. Application

Ident  Power

Tx lowest hig...

Rx

215 BLR 3GHz 771000(10 dBW -
216 BLR 3GHz 771000(-0.1 dBW =
217 BLR 3GHz 051107|8 dBW

AL BLR 3GHz 051107{6.9 dBW

221 BLR 3GHz 27-201110 dBW =
222 BLR 3GHz 27-20115.9 dBW

223

BLR 3GHz

27-202110 dBW

224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239

[=RF-RF-RR-NI-NI-NI-N-N-N-N-N-N-N-W-N © o o o | o o|o o [

BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz
BLR 3GHz

27-20215.9 dBW
27-202-10 dBW
27-202-5.9 dBW
27-202-10 dBW
27-202-5.9 dBW
27-202-10 dBW
27-202-5.9 dBW
27-203-10 dBW
27-203-5.9 dBW
27-203-10 dBW
27-203-5.9 dBW
27-203-10 dBW
27-203-59 dBW
27-203-10 dBW
27-203-5.9 dBW
27-204-10 dBW
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ICS Portal Import tool...

From ICS Manager eXchange File...
From ICS Manager entities XML File...
From CSV File...

From VEC file...

From SHP file...

From Database Table...

from ICS Manager Data Update Script...
from ITU notice file to HTZ EWX...

from BRIFIC to HTZ EWX...

Initial Import Data...

TALTITUDE WIREL
ALTITUDE WIREL S SYLVESTRE DE (
ALTITUDE WIREL
ALTITUDE WIREL S SYLVESTRE D (
ALTITUDE WIREL
ALTITUDE WIREL S SYLVESTRE DE (
ALTITUDE WIREL
ALTITUDE WIREL S SYLVESTRE DE (
ALTITUDE WIREL
ALTITUDE WIREL S PIERRE DES IFS

Administrator

Import

Reports

File Editor

Synchronize External IS...
Import Equipment RAF files...
Import Antenna RPE files...
Antenna radiation pattern files
Database Extraction

Migration Supports ARCEP...

pit proce ARCED

Porta

Labels and Messages

Modules Display

>
>
>

Login page

Help

b FNF COMSIS Whitespace Analysis Tools Configuration Windo

Documentation

Documentation

Homepage

Requests Management

and data management

Roles/Systems

rI.

Maps

Portal Owner



Interoperability and data management

« Existing Bridge Service (on an ICS manager station) between the
Argus Inbox/Outbox and the ICS manager Database

« Xml exchange format;
* ORM (Order measurement) : request from ICS Manager,

« SMDI : request coming from Argus;

ATDI | Automated Battlespace Spectrum Management
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Infrastructure need

Windows Operating System
[IS for the web services

Server platform with ICS manager to operate
portal

Server platform with HTZ warfare to use HTZ
API

Mapping/GIS provided with ATDI tools

HARDWARE AND OPERATING SYSTEM REQUIREMENTS
The recommended configuration to run HTZ warfare is:

x64 multicore (Intel™ 17 or better CPU) with 4 cores minimum

RAM: 16GB and more (minimum 4GB)

Graphics adapter with memory of 2 GB, OpenGL compatible, Full HD Display (1920 x 1080).

Graphic card: 2GB, OpenGL compatible, Full HD (1920*1080)

Hard disk: SSD 1To or more. Storage: 2 TB.

Internet access (for map download and access to the online library).
Microsoft Office™ x64

X64 Operating systems: Windows™ 7, Windows™ 8, Windows™ 10, Windows Server™ 2012,
Windows Server™ 2016, Windows Server™ 2019.

Operating File Usable )
Multi-core
system management memory
64-bit 64-bit <128 GB

From version 16.2, HTZ communications supports multicore, multithreading and parallel processing.

= Web portal can operate on all browsers

Several and concurrent HTZ warfare working sessions could be run from one single computer.
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System Management and Maintenance

| atdi-poc-log-2022_06_07-18_23_42.log 08/06/2022 10:07 Text Document
| atdi-poc-log-2022_06_07-18_24_33.log 08/06/2022 13:57 Text Document
| atdi-poc-log-2022_06_08-13_44_51.log 08/06/2022 13:53 Text Document

| atdi-poc-log-2022_06_08-13_44_51.log - Notepad

File Edit Format View Help
22-06-08 13:44:52.224 [main] INFO org.example.ATDIClient - Send request [Fan senario one site 3 remote sites Rx@,Rx1,Rx2] json is :
2022-06-08 13:44:52.240 [main] INFO org.example.ATDIClient - {
"Actions": [
{
"Order": "StOnMap",
"Action": @,
"Params": {
"St_T": {

]
}
2022-06-08 13:44:54.068 [main] INFO org.example.ATDIClient got timeout code is [52]
2022-06-08 13:44:56.034 [main] INFO org.example.ATDIClient Request [Fan senario one site 3 remote sites Rx®,Rx1,Rx2] took [2622] ms
2022-06-08 13:44:56.041 [main] INFO org.example.ATDIClient Request [Fan senario one site 3 remote sites Rx®,Rx1,Rx2] response code [20@]
2022-06-08 13:44:56.043 [main] INFO org.example.ATDIClient Request [Fan senario one site 3 remote sites Rx®,Rx1,Rx2] response json is :
2022-06-08 13:44:56.045 [main] INFO org.example.ATDIClient - {

"HtzStartTime": "2022-06-08T14:44:53+02:00",

"ResActions": [
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System Management and Maintenance

| log.log.2021-12-20.Jog - Notepad

ile Edit Format View Help
System.Exception: No match

a RSFAP.Backend.Commons.Utils.RsfapApplicationsRequestsProvider™2.GetOffiData(TRequestInfo requestInfo) dans D:\rsfap\RSFAP_WEB\Backend\Commons\Utils\RsfapApplicationsRequestsProvide
D021-12-20 22:30:00,901 [Worker #d960155a] WARN - 2.37.42.0: RsfapApplicationsRequestsProvider:SendConsultationReminders: Period 2 expired, but no author for consultation fileC:\ATDI\]

2021-12-20 22:30:01,010 [Worker #d96@155a] ERROR - 2.37.42.0: RsfapApplicationsRequestsProvider:GetOffiData: for request: 5aalf52f-cd3a-4e5f-b35a-6lec448c0@ea
System.Exception: No match

a RSFAP.Backend.Commons.Utils.RsfapApplicationsRequestsProvider™2.GetOffiData(TRequestInfo requestInfo) dans D:\rsfap\RSFAP_WEB\Backend\Commons\Utils\RsfapApplicationsRequestsProvide
D021-12-20 22:30:01,010 [Worker #d960155a] WARN - 2.37.42.8: RsfapApplicationsRequestsProvider:SendConsultationReminders: Period 2 expired, but no author for consultation fileC:\ATDI\!
2021-12-20 22:30:01,151 [Worker #d96@155a] ERROR - 2.37.42.0: RsfapApplicationsRequestsProvider:GetOffiData: for request: 76892856-88f7-41c7-a67f-ed94ded92241
System.Exception: No match

Portal Modules Help Documentation 24124  3ken- OADMINARCEP~

Labels and Messages Login page Help Documentation Homepage Requests Management Roles/Systems Maps Portal Owner Information Buttons E-Licensing SSO Source

Modules Display

Comments

st contact {0}
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Our Services

o
4

————= Customised training service online or 1
onsite.

Provide professional consulting -ﬁ

B

services in spectrum engineering and
management to solve any spectrum
issues.

ATDI | Automated Battlespace Spectrum Management

24/7 global technical support via phone, {:%:} Business analysis, system design,

email and web-conference

Medium to High resolution DTM and
Clutter library.

Cloud base digital map image
streaming and cache support.

architecture, customisation, integration, and
configuration.

% Support on Go-Live, Testing, and bug fixing.

On-going maintenance support with software updates.
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Quality

« Quality system is fully integrated into each stage of the project execution
« Accredited with ISO 9001/2015

« Agile project delivery

« Change management

* Risk management

« Corrective actions

« Data security

« Software quality management

ATDI | Automated Battlespace Spectrum Management
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References
Military, Defence administrations

APCO AFC

US Army Spectrum Management Office

JSC, Joint Spectrum Center

FAA, Federal Aviation Administration

DOE, Dept. of Energy HQ Spectrum Management Office
Bonneville Power Authority

Western Area Power Authority

National Nuclear Security Administration

DOI, Dept. of Interior Wireless Management Office

FCC, Federal Communications Commission
USAF, United States Air Force

NASA, National Aeronautical Space Administration

ATDI | Automated Battlespace Spectrum Management

APCO’s Spectrum

Management Division

National Security Agency

DHS, Dept. of Homeland Security Wireless Management
US Coast Guard HQ/LANT/PAC

US Customs and Border Patrol

Immigration and Customs Enforcement

DOJ, Dept. of Justice Wireless Management Office

FBI, DEA

INEL, Idaho National Engineering Laboratory

SPAWAR, Space and Naval Warfare Systems Command

NTIA, National Telecommunications Information
Administration
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References
Military, Defence administrations

France:
MENA:

French National Air Operation center / CNOA (centre national des opérations aériennes
francaise)

Signal Corps / CNGF (Centre nationale des Gestions des Fréquences)

DGA Ml (Direction Générale de 'armement)

STAT (Section Technique de 'Armée de Terre)

DCI (Défense Conseil International)

Europe:

NARFA (National Allied Radio Frequency Agency) — Norway

DSTL - Defense Science and Technology Laboratory (UK)

Royal Air Force Henlow (UK)

HMGCC — Her Majesty’s Government Communications Centre (UK)
Ministry of Defense (Belarus, Kazakhstan, Serbia, Poland, Romania, etc)
RUAG Electronics (Switzerland)

Armasuisse (Switzerland);

FUB (frequency management department/Frequenzmanagement, Switzerland)
Finnish Army;

British Army;

Portuguese Air Force;

Norwegian Navy;

Forsvarets forskningsinstitutt (FFI);
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UAE Air Force (Abu Dhabi)

UAE Electronic warfare (Abu Dhabi)

Border Guards of KSA

Direction Centrale des Transmissions et de Guerre Electronique (Algéria)
QESC (Qatari Electronic Signal Corps)

Minister of Defense (Bahrein) - BHQ (Bahrein Headquarter)

Minister of defense of Morocco (Royal Marine)

Ministry of Defense (Oman, Egypt);

Egyptian Air Force (EAF)

PSDARC (KSA)

Asia Pacific:

Minister of defense of Bangladesh

Minister of defense of China

Korean Army Signal School (South Korea)
Agency of Defence Development (South Korea)
Joint Chiefs of Staff (South Korea)

DSO & DSTG (Australia)

DSTA (Singapore)

PLPE (Malaysia)

Land Engineering Agency, ADF (Australia)
Indian Air force Army;

DLRL (India);

Taiwanese Army, Thai Army;...
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Our Customers

Who are our customers
What do they say about us
We are listening
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Our Customers

ARCEP - French national regulator

Web-based portal for online applications and frequency
assignment for everyday use and to support tactical bubbles
for critical comms
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Our Customers

NARFA France

Spectrum Management solution — inc frequency assignment &
Interference analysis for military terrestrial static, mobile and

alrborne services.
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Our Customers

Qatar Emiri Signal & Info Tech Group

Spectrum Management and Monitoring solution

Featuring customised workflows and integration with third party
monitoring solution
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Questions




Annex

Technical Analysis Capabilities in HTZ Warfare




HTZ Warfare
Critical Comms Network Planning

TETRA, P25, DMR, CDMA, CDMA 2000,
TEDS,
TETRAPOL, PS-LTE, VHF/UHF..

DL/UL Coverage planning (dutdoor, indoor , in car)

 DL/UL link budget calculator

« Automatic best site selection candidates according to
coverage objective

« Automatic site planning

« Automatic site optimization (azimuth, power, tilt, antenna
model...)

+ Interference calculations

« Automatic Frequency assignment

«  Traffic & mobility profile editor (UE)

» Capacity planning (Erlang, data)

« Automated handover, neighbor list planning

*  Monte Carlo simulations
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HTZ Warfare
Critical Comms Network Planning

Ground to Ground Communications

% e 22 T L & S " .4
i g | Legends for signal strength :

; o “‘;f'%% : ¢ . | -40 dbmto -85 Green se-

L AT -85dbm to -95 Yellow g""“

'Qedam i ¢9710BmI3/5 B 5 8 3 " -95dbmto -110
.%o dBmING R . No Serwc
i v RSSIE0ONG) RS RSSIEES/B S/5) - B qolE .
4 15 e S ' s T VHF AM radio base station JOTRON (TR-7550)
| ’ m 2/ o N o —— = " 4 i .

,}’ o SRESToreamasio- eed%nws : 0 -~ G dBm}5/5 » Portable Radios (|CO|V|)
ot 92.4Bm /5 ; SN, . .
2 3 S ——— | * Mobile Radios (ICOM)

y 3 S Gy =0 e dBm 55 e S -9

3 § P e 9,,'44 4Bm|5/5 ]
p o TN : e 39d3m5560d5m 515 ]
% o= 7 X ’ s 7B 5IoNE fazdgmﬁs
I ﬁ& an E z '). | e " ‘:“ ’f ;
g « " . ﬁ S

CH 1: 133.500 Ground to Ground communication

CH2:121.700 Operation room to Tower communication

CH 3: 118100 Monitor in operation room from Air to Ground
communication




HTZ Warfare
Microwave, P2MP, Backhaul, mm Wave bands

*  Profile budget calculations

* Frequency and space diversity
*  Multi-K factor calculations

* Climate and rain parameters

* Reliability calculations

* Automatic antenna orientation
* Link optimization

* Automated frequency planning
* Interference calculations

* Quality objectives calculations (ITU-R F.
1703 and ITU-T G.827

*  MIMO Antenna systems

*  M2M, D2D, SCADA, CDMA 450,
MMDS, WiMAX, LMDS, etc.
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HTZ Warfare
Aeronautical Services

ITU-R P. 528-2 + ITU-R P.526-7 (diffraction)

[TU-R P.528-2 Aeronautical Propagation Model
Parameters
Time availibility

* Aeronautical Communication Systems (VHF/UHF Ground .
To Air, Air to Ground, Broadband LTE A2G (Air To Ground), ’

* Radio navigation systems: GP, markers, Loc, MLAT, DME,
TACAN, NDB, Markers, GBAS RX, MLS AZ, etc. T

* Surveillance system: Radar (PSR, SSR, etc.) including
coverage, interference and coexistence analysis

* Multi-lateration (Time Sum of arrival - TSOA / Time
Difference of arrival (TDOA)

* Building restricted area ICAO recommendations

= Coexistence between aeronautical services and FM
network (ITU-R/ SM1009)

* Coexistence between radar and LTE network (from ( , : ssre2)
OFCOM recommendations) / : -

Recel

* Traffic/Interference analysis and Automatic Frequency
Assignment

" DME
SSR Mikar 2
x2) TCAS RA pME e

(x4) 1

Beacon

Automatic Direction Finder Loc Localizer

Distance Measuring Equipment RA Radio Altimeter

Global Positioning System SATCOM Satellite Communication

Glide Slope SSR Se Surveillance Radar
TCAS
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HTZ Warfare
Radar - Parameters

. Radar parameters: 1 MS006717 Distance / elevation pattern

General Patterns Channels  Site Advanced Radar ed diagram previ

Bistatic[] [ >

Peak power (kW) | 25,00000 IF bandwidth (Hz) | 18000000 Energy (Joule)

Antenna gain (dBi) Tx/Rax 0 31.00 Pulse width (us) | 0,07 Effective surface (m2)
es (dB) Tx/Rx Joise (dB

s (¢ fi 0.00 0.00 Noise (dB) NKT

Radiated power (W) | 3,147314e+07 Detection PD

rotary

. MKTE (dBm)
Mean power (W) 0.001666667

Antenna height (m) PRF (Hz) IE' R/RO {km)

Frequency (MHz) | ¢ 0

Threshold (dBu) | 124 Unambiguous range 149395.0 km Radar limit - /RO (km) 19,28

Load... Save... Constraints... Pattern... [[Juse distance pattern for RO computing Convert to Tx/Rx B Radar constraints

IF BW (Hz) = 2 [ pulse width (sec) (L) 1.0 / pulse width (sec) PRF = Pulse repetition frequency Radar type

egin (%) .
End (% g
Distance (km) g g

Area constraints
Max radius (km)

Anner

cond sector constraints

Begin (%) 0.0 : - RADAR HORIZON

Intermediate radius () I 60__80 100 120 140 160 180
. End (% g

Distance (km) g g
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HTZ Warfare
Radar Minimum Detection Height

pint Subscriber Satellite | Radar | Localization OTM Measure Statistics Spectru

Coverage calculation 4 Radar coverage...
Coverage analysis 4 Radar FS coverage...

Interference »

Radar coverage (min detection)

IERIMAL

BALONGONG
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HTZ Warfare
Radar Interference Analysis

Map Coverage Microwave Multipoint Subscriber  Satellite | Radar

- 3 . S This functions rotates the radar horizontal antenna pattern in 1-degree intervals and calculates the I/N and
= a - Coverage analysis Threshold degradation. The radar coverage is then calculated using the threshold degradation and then

Radar interference.. Interference calculates the radar coverage for the given probability of detection and radar cross section.
Radar F5 coverage (TD)...

Radar interference

Target height {m)

Visibility r nmrad) | _gggg
{-9999=normal)

(@) Unwanted = activated Station list...

JUnwanted = vated and activated
(_)Unwanted = de-activated IRF...
Callision probability (Unwanted aperture)

Percentage of time - wanted | 50

Percentage of time - unwanted | 10
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HTZ Warfare
Radar Coexistence:

Report
Ty
FCC
National
Constraints
Windfarm

Human hazard

Wind turbine test point reflection...
Wind turbine interference...

~ Wind turbine radar constraints...
ICS manager...

. Wind turbine parameters: 45 WT000001

General Ppattern Envelop  Site

Type Status

Wind turbine (12) v | |Inuse (6)

Info

Callsign | 01

Address Date

WT000001 20161205 |Yyyymmdd
Info (1) f D
Info( Lmk

\
Network ID
\,

User Call number )

W Ji[o

Mast height (m) | 80.00

Blade size (m) | 50,00

Blade RCS (m2) | 200000.0000 | '...

Tower RCS (m2) | 300000.00

Ref. frequency (MHz) | 11200.00000(| (rcs)

Group
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HTZ Warfare
Multi-lateration- Airport surface

Tx/Rx parameters: 1 Interrogat

General IPatterns | Channels | site | Advanced |

Type Signal Frequency plan Airport Surface

Status
Tx/Rx A (0) I MLAT interrogator (55) Connected (5) 7 I l . : Detecu&s%%t;lpment

IR rInfo
0
Dynamic (dB) |:| Callsign Interrogat Parenting

Tx ant gain (dBi) - Address

Date
| ort towe | 201602 yyyymmdd
Rx ant gain (dB0) Airport tower 0160208

0OB (dBW MHz) D Info (1) T D
Losses (CE) tx|0.00 b D_Olj l_("— I‘b
= Y ariab NET TR -

Tx add losses (dB) U,DQ Fixed ¢ : Info (2
E.LR.P (W) 316.2278

Fixed frequency Network ID

1030.000000 ...
Squency (HD) (" FreqHop / WB |
Tx bandwidth (kHz) I 2400000
Rx bandwidth (kHz) | 24000.00 ')

Comment:
Demo MLAT Interrogator parameters

€ yariabl tion User

Transponder
Multilateration

SQL record 0

Airport Surveillance Radar
(ASR)
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HTZ Warfare
Multi-lateration- Airport surface

* Planning where to put the sensors
* Planning best spot to put the interrogator
* Evaluate the accuracy/range of the sensor network

Tx/Rx parameters: 1 Interrogat

General IPattems | Channels | site | Advanced |

Airport Surface
Detection Equipment
(ASDE)

Type Signal Status Frequency plan

Tx/Rx A (0) I MLAT interrogator (55) *i|Connected (5) " ~| |

IR ————— —Info
Nominal power (W)
Dynamic (dB) [o Calisign | Interrogat Parenting |:|

Tx ant gain (dBi) |s5.00 L Address Date

. [aporttower | 20160208  yyyymmdd
Rx ant gain (dBi) |s.00 0OB (dBW/MHz) I':‘— Info (1)
Losses (dB) tx[0.00 rx[0.00  va T.xm

Tx add losses (dB) | 0.00 & E Info (2)
* Fixe VE
E.LR.P (W) 316.2278 |

© Fixed frequency Network ID Group

| Frequency (MHz) | 0
Freguency (MHz) ™ Freq Hop [ WB 3

L8 Call number

) T User
Tx bandwidth (kHz) | 24000.00 - & |_ | | 0
Rx bandwidth (kHz) [ 24000.00 —I

Comment:

Demn MLAT Interrogator par: S

SQL record 0

( > Transponder
THLs, @ Multilateration

4 Airport Surveillance Radar
(ASR)
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HTZ Warfare
Multi-lateration- Airport surface

- = row
Rlsensor: RIS
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Move stations
Duplicate stations...

Rotate station antenna...

Assign last polygon to station...
Assign Tx/Rx sector and distance

Microwave link list...

Search site...

Generate subscribers...
Search site from subscribers...

Search site from clusters...

Vector info...

Add polyline to vector file (line)...
Add polyline to vector file (path)...
Add polygon to vector file...

Change clutter code... ‘
Modify clutter code...

Change dtm / indoor code...

Modify dtm / indoor code...

- PR
> -
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HTZ Warfare
Broadband LTE A2G

o g 0 Input Patterns
LTE configuration: jis
#RE[PRB/subframe | 45 (DD

* Freq: 2325 MHz
* Bandwidth: 5MHz
* TDD mode (config 1/ Subframe format 7)

Mumber of OFDM sym er subframe

Total Number of PREs per TTI

Reference signal Antenna configuration
[ ]
MIMO 4x2 system Primary synchronization signal (PS5) No.amaysTR |4 |/ |2
Secondary synchronization signal (SSS) | 0,532 oD
Th rou g h p Ut Tal’ g et: PBCH f PRACH | 1,210 DL-to-UL configuration
DL-to-UL config 1
e DL/UL: 2M bps PDCCH (ind. PCFICH, PHICH) f PUCCH [ g, 578 _
» Coverage probability: 87,5% PDSCH

» Aircraft Altitude: 8000 ft.

Spedial subframes

DLUL ratio

Bandwidth (kHz)

Antenna patterns (H/V)
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HTZ Warfare
Broadband LTE A2G

New Rompey

Hythe’Folkesron

New Romne,

gs

E-Node B parameters:

Type Signal : g
Ubrin-LLend 3 Namiyr, =

Tx/Rx A (0)

Vmenth—umv« Dieppe

Morminal pow

namic (dB)
TE Ground Station 6
Bayeus buesur e
Rots" <Caen -

Bernay

Tx ant gain {dB
L

Vi .
“moutiers  Conchey
Calaise 1
tpernay | SNt Menehouig

Rx ant gain (dBi) | 9,50

Argentar, P
LAigle
At Chions“en-Cramp agne

La Ferte.pagy

Losses (dB) |t || 0,50

Prég;
on-paif

Einde o iMavenne

Tw add
E.I.LR.F

Evron

Frequency (MHz) | ; 0 z ;
ALy 5 {

G gy

Antenna height (m) . r
Tx bandwidth (kHz) ' : R -
Ry bandwidth (kHz)

Champlitte

£osne-Cours.sur. L oirg
Gray
y

Champlite
Vitteaux

Chémitgg
enarey.les-Laumes
Gray
Eeueing L by

Vitteaux

Chinon
Argentog ’
Corbigny

Thouars

Fig 2: Best server RSRP map (Aircraft altitude: 8000 ft)

Fig 1: RSRP coverage (Aircraft altitude: 8000 ft)
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HTZ Warfare
HF Planning

MODE EQUIPMENT

SINGLE HOUR FIXED TRANSMITTER

COVERAGE MOBILE
TRANSMITTER

SINGLE MONTH 24h FIXED TRANSMITTER

VERAGE

co G MOBILE
TRANSMITTER

CHART ANALYSIS

MUF (Maximum Usable Frequency)

FOT (Frequency of Optimal Transmission)

ATDI | Automated Spectrum Management

ICS-HF v2.1 [OCT 2008 UT:23 S5N:10.4]

ICS-HF v2.1 [OCT 2008 UT:23 SSN:10.4]

ICS-HF v2,1 [OCT 2008 UT:23 S5N:10.4]

ICS-HF v2.1 [OCT 2008/ UT:23 S5N:10.4]

Sing hour FixTx
Manth;

Year: xed Tx

Sunspot numb

ICS-HF v2.1 [OCT 2008 UT:23 S5N:10.4] [Tx : Freq:20.000 MHz, BW:3000 Hz, Power: 200 W] [Rx Paris: RSN 9 dB]

il

art to change Tx kime and frequency



HTZ Warfare
HF Planning — Maritime Groundwave

In order to properly model the radio wave propagation of MF
signals, HTZ warfare integrates the latest ITU
recommendations specific to MF Groundwave propagation:
ITU-R P.368-9 and ITU-R M.1467-1.

Calculation feature used to generate the field strength
received predictions for each pixel on the map is based on
the integration of ITU-R P.368-9 into HTZ's propagation
engine.

en Fe-oHY

Orangke line repres
B NOISEDAT Calculator

Freq (MHz): Rx Environment

Bandwidth (Hz): [JBusiness Rural [Iresidential [JQuiet Rural

Season

[ winter [ summer Spring

Latitude (dd.dddd):

Longitude (dd.dddd):

MANMADE
75.1
75.1
75.1
75.1
75.1
75.1
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HTZ Warfare
Satellites

* GSO/non-GSO satellite coverage planning and link
budget (EIRP, G/T, C/N)

* Wide-beam and HTS beam planning across all
satellite frequency bands
* Automated frequency planning

* GSO vs GSO and GSO vs non-GSO interference
analysis (AT/T, C/I, PFD and EPFD masks)

¢ Satellite vs terrestrial co-existence analysis /Earth
station coordination (ITU APP 7)

* DTH network planning /VSAT network planning anc
optimization

* Covers all satellite services: FSS, BSS, MSS, Eartt
exploration, meteorological and more

Satellite parameters

Polarization
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HTZ Warfare
Interference Analysis

® Provides all capacities for frequency interference
analyses (co-, interstitial and adjacent channel
interference) based on propagation conditions and the
scenario of existing stations.

CO-CHANNEL INTERFERENCE
ISSUES (PINK COLOUR)

®  Procedures are implemented for all services and
consider the special behavior of different service types
with regards to bandwidth, spectral distribution or filter
curve of the receiver. Interference analysis can be
performed using a general analysis function delivering
a fast result.

® Comprehensive report that summarizes all technical
and operational details of the performed interference
analysis can be generated . This includes for example
the operational characteristics of the
transmitters/receivers, their locations, the utilized
propagation model, etc. All identified interference
cases are presented on the produced interference
reports. In addition, all interference cases may also be
visualized graphically on the GIS.
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HTZ Warfare
Hybrid Localisation from Measurement

This function is drawing a map of the possible locations of the reference station that
has been measured (Target transmitter). It will localize the “target transmitter”, based

on the measurement file imported,

containing for each coordinate point, either:

- Field strength received (RSSI) measured, or

- Angle of arrival (AOA) of the signal received, or

- Angle of arrival (AOA) of the signal received and Field strength received (RSSI)

measured,

- Field strength received (RSSI) measured and measurement azimuth

ATDI | Automated Spectrum Management

.Hybr\d localization from measurements

Measurement file name:

——

Preview

Generic format: X[separator]Y [separator]FS[separator] AOA (deg) <CR>
Measurement file settings

Separator | [OJxandY are inverted

Coordinate code [ 4peC
Number of values | o

D Move measurements on vector line
[Juse vector polygon(s) as mask

D Set dutter to 0 on measurement point

[ Add measurement to vector layer ey

Processing

Tolerance margin (max -r) (d8) |

Distance discrimination (mess. pts) (m) | 50,0

Clutter filter (target transmitter location)

IZ] P Moren
[t~ RAvitace
P Rsububan
P Huban
f Mdense uban
|5— forest
F [Mhydo
7"~ EAhigh urban
B [Mparkjiood
P~ RAroof -buiding

All cutter

[1o" Frai
[F Mroad
irport
[tz A Tunnel
[t4” A open ural
[5” b -plaster
[t6” BRb-brick
[7 Abglass
IE b-wood
|1T Route

No dutter

Max distance...

Bearing measurement

RMS (deq) 10

RSSI measurement

Conversion to dBu (+-d8) [ | [ converter...
Min range (measurement)
Update

Max range (measurement)

Tolerance (measure - prediction) (dB) 3

Threshold @uvim) [10.00 |
Meas. Rx antenna (m) [ 19,00 | @acL Oast
LOs Y Model...
Target transmitter... | RSSI /AOA4RSSI
Measurement file cases:
IfFS, RSSI localization will be performed
If AOA and FS, RSSI localization sector limited (AOA+-RMS)

If AOA only, DF localization (AOA+-RMS)
If Homing, AOA = measurement azimuth +-RMS

G Add localized point(s) on the map
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