


* Housekeeping and Introduction to ATDI

+ Seamless conversion of survey data into the digital terrain model (DTM)

* Using state-of-the-art deterministic propagation models for accurate coverage predictions

» Effortless modelling of multiple technologies across one easily managed project

+ Identifying coverage gaps and determining optimal locations for trailer placements

« Identifying and mitigating interference areas.



O Incorporated in 1991 in Paris, France

O Global leader in spectrum engineering and spectrum management solutions
O Main products

» HTZ Communications: Network planning tool (2G/3G/4G/5G/10T/..)

» ICS Manager: Spectrum management solution (sites, licenses, etc ...)

O Specialty: 3D predictions & Propagation model development

U Technologies: 2G/3G/4G/5G/lIoT/P2P...



Our
Services

Training

Customised training service online or
onsite.

Spectrum consulting

Provide professional consulting
services in spectrum engineering and
management to solve any spectrum
issues.

Washington London Madrid Paris warsaw Kiev Sydney

Support

24/7 global technical support via phone,
email and web-conference

Cartographic data

Medium to High resolution DTM and
Clutter library.

Cloud base digital map image
streaming and cache support.

System Customisation

Business analysis, system design,
architecture, customisation, integration, and
configuration.

System Deployment & Maintenance

Support on Go-Live, Testing, and bug fixing.
On-going maintenance support with software updates.

www.atdi.com



HTZ Communications

HTZ Automation
HTZ Web API
RRL Plugin

ICS Manager

ICS Portal
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Complete out of the box RF planning and optimization solution

*  Supporting all wireless technologies from a few kHz to 1 THZ

* Massive library of propagation models as an all-in-one package - including deterministic, empirical and custom models. Our
deterministic models generate coverage prediction with accuracy greater than 90%, with no tuning required.

+ Comes out of the box with global cartographic datasets including DTM and Clutter

* RF Engineering tool combined with a powerful GIS Engine allowing advanced GIS manipulation. Features advanced 3D GIS
data utilization including 3D-Ray tracing to improve modelling accuracy

+ Automates for any planning calculations and analysis including coverage, interference and frequency assignments

+ Enables parallel processing to run computations faster on machines with several processors for larger network calculations to
improve calculation efficiency

* Integrates with Google Earth and other online maps, to overlay coverage plots and station lists, including an editable user
palette and threshold legend



Multiple Technologies in an All-in-One Solution

» Fixed wireless access: P2P, P2ZMP, LMDS, WLL, BWA, WiFi, WIMAX
Mobile: 2G, 3G, 4G, 5G, WiMAX, DVB-H, LTE
DSA, Cognitive Radio, TV White Spaces
PMR: Analog, TETRA, Tetrapol
Broadcast : FM analog and digital, TVA, DAB, DRM, DVB-T/T2, ISDB-T
« Tactical communications, Electronic warfare
Radar and direction finders
HF, Aeronautical, UAVs
« Satellite Communications

loT: LoRa, NB-IOT




Prop Models

GIS Functions

Site Search / Acquisition

Network Modelling (Private LTE/5G, LMR, MW Links)
Network Optimization

Coverage Outputs

Interference Analysis



» Geographic Information System

+ Coordinate codes

« Datums and ellipsoids

» Cartographic conversions
» Desktop Planning

* Pre-planning

« Site acquisition

* Measurement correlation
* Network Configuration

« Parameter identification

* Network modelling

» Coverage predictions
» Testing and Optimization

* FSR, RSSI, RSRP, RSRQ, SNIR predictions/analysis

« Capacity

* Quality of Service




Propagation Models

A comprehensive advanced propagation model library as all-in-one package

HTZ Communications includes a comprehensive set of propagation models as part of its standard licence package.
Propagation components are added to a base model (2D) to create flexible 3D models covering from 30 MHz to 450 GHz.

Below is a list of available propagation components.

- Vertical diffraction e — . _ S
° Latel'al dlffl’aCtIOn (On/Oﬁ:) ; p— _:, = ° ST &"Mu;::s | ;Z;r:j._:ri?:_mmw - -
» Angular correction (on/off) \ L . i) smiae]
« Subpath attenuations (obstacles in the first Fresnel zone) g : s e o™ ¥ [ m(
« Troposcattering 5 f i

+ Ducting effect st )

e

« Rain and gas attenuations
* Gradient influence e
« 2D reflections (on/off)

« 3D reflections (specular or Lambertian) [T e —— ——

kin
PP-LTE urban

rate /)

Clutter settings...

Earth radius k

height {m)

Field strength=E-Offset

Select. .. ocati c [ variability (P2 u
Time (0 to 50

Clutter... Conductivity... ITU zones...
Area table...




Advanced GIS Capabilities

g X e : ! e e 7 : =R — : . Raster map converter
EXlStl ng Terral n Data ; L : 2 Lo e . Download Digital Terrain Data / Lidar info Blank matrix
- B . - : 7 _- : .

.

Links... Raster info... From file list... From coordinates...

Archives
Unzip Aster (zip)... Unzip (*.zip)... Unzip (gz/tar)... Rename...
Unzip Aster: Extract and delete _num files, Unzip: Extract and rename files if same names, Unzip gz/tar: Extract and delete
unused files, Convert ZIP to IC2: Extract raster files (ADF/BIL/TIF) and convert to IC2 format (16 bits)
Miscellaneous
Maodify ICx header. .. Create UTM folders...
LAZ/LAS to PTCx... XYZ[C] to PTCx...

Binary XYZC files. Use default coordinate code.
Terrain data and metadata located in same folder

Update PTCx headers...
Raster converters

TIF to ASCIIGrd... BIL to ASCIIGrid... DEM to ASCIIGrid. .. Raster24 to RGE. ..

GRD to Grid... GRC to 1IGrid. .. id... HGT to ASCIIGrid...

ADF to ASC (hdr)... Raster to TIF... Raster to ASCIIGrid... = TIFFS to IMG/RIM...

1Grid to IC1... RGE to IMG/RIM/RI3... IMG/IC1 to RIM...

to Rx (folder)

IC1=IMG/SOL/BLG/COD

IC2=GEO/IDRFTR Default coordinate code
RGE/RIM/RI3=Image
ompressed format

Download building files. .. Batch vector converter {to .SHP)... Download file from URLs. ..






Site Planning "

- Site Search | I——
« LOS Search

« FS Search

* Intervisibility

Point Planning
* Prospective
Parenting
* Mesh/Link
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ElNe- EH=- 2 B K OKEE- EEe- EEEE | rerz | | ror | | o= [NEEEE EEE -
. — TaRx :
0.00 1369.97
[Tx] Pol:v [Rx] Pol:V [Path]

2495 ft
781 m

2352 ft
728 m

2289 ft
698 m

2186 ft
666 m

2083 ft
635m

1880 ft
604 m

1877 #t
5f2m

1774 ft
541 m

1671 #t
509 m

1566 ft
473 m

1465 ft
445 m

1382 ft
415m

Altitude: 668.00 m 2191.60 f

Coord: 119.800583 -23.326220 668 4DEC

Antenna: 37.00 m 121.39

Rad. Pow. (max): 4.365158 W 6.40 dBW 36.40 dBm

Radiated power: 3.0853784 W

Angles: V: -3.85, H: 101.99, OAA: 101.96, Antenna azimuth / tilt: 90.0 / 0.0 deg
Pattern loss - V: 0.31 dB H: 1.20 dB

Frequency: 3588.000000 Mhz - Propagation losses: 112.3 dB - Ducting: 0.0 dB - Time/Loc 50.0/50 pc
Model: Generic - Deygout 0.0 dB - Subpath: 0.0 dB - Ground reflections: 0.0 dB - Clutter: 0.0 dB

Altitude: 513.00 m 1683.07 ft

Coord: 119.826942 -23.330881 513 4DEC

Antenna: 7.50 m 24 61 ft

Threshold: 1.0 dBuVW/m, -133.0 dBm - Target: 10.0 dB
Gain: 14 40 dBi

OAA: 78.04 deg

Antenna azimuth / tilt: 281.99 / 3.86 deg - Loss: 0.00 dB

1st 1/2 ellips.: 7.57 m - Earth: 8500 km (land) 8500 km (sea) - Rain: 0.00 dB (41.23 mmv/h) - Gas/Fog/Dust/Scint: 0.0000 dB

Distance: 27511 meters - 9.2 us

Sea path: 0.00 pc - Ellipsoid obstructed (FZ=1): 0.00 pc
Heff (m): 0.0(G) 216.6(¥) 161.7 (H) 0.0 (F)

PS0: 69.9 dB

70.9770.9 dBuV/m (FS/EFS), -63.0 dBm, S(uV): 158.15
Free space loss: 112 dB - Circuit loss: 93.0 dB

Model atten: 0.0 dB

274484



Tx/Rx Modelling

. Tx/Rx parameters: 1 Txc_1 . Tx/Rx parameters: 1 Ti_1

General Patterns Channels Site eNE General Patterns Channels Site  eMB

MSI/RPE 2D reverse tilt

Antena file must be reloaded a | 2D antenna H+Y (1 polarization)

Type (0) Signal (60) Modulation (3) NFD / TS-RIF
Horizontal pattern -90 Vertical pattern 490 Sat: #0 TfRx A (0) ~ | LTEFDD (60) v QPSK(3)
Txpol @v OH Oc OM 3 Azimuth (3-359%)  p,00

Rxpol @v (OH O OmMm

X polar. disc, (dB) g

Tilt (90 490%)  q.qa0 = Threshold parameters Options Power channel settings
O Standard antenna Cov. threshold (d8m)  [GE Floor offset g RSboast o

P SU-MIMO 5D S -
"'!.r}y o R threshold (dBm) Handover g % Ref. Signal 4 752

'.'
!-v

o
TN

e
o
<5

Tx ant gain (dBi) 17.50 () SL-MIMO 5M

‘7
Rx ant gain (dB) 17,50 S5524Y (O MU-MIMO M RS threshold (dBm) Neighbour list %PDSCH 53,950

RS gain reduction (dB) o Osmo KTBF (dBm) ) % PDCCH 5,952

[« X1

7
7

RSl ) % PBCH 0,154

Launch delay (us)

Antenna database % P55 0,086

Amays TR 2| "rq_ CflreqN=0M=1 _1370 | -127.0

Diameter or size (m) TBW ... Layers /MU 2 4 PCIMODN g

0.03.0dB Mean DL {kbps) 10000000 - Total % 100,000
Beamwidth (*) 7,00 S — Activity UL 10 I
— BSRHN + o/ o  deg Mean UL {kbps)  50000.00 — DL/UL ratio (P)  100.00
Crossover distance between near and far fields (m) g, 29 - Activity DL 10 —
BeamstepHN o [/ g deg Tx bandwidth (kHz)  2p000.00

PHY_CELL_ID g
%555 0,085

System overhead calculator. ..

BSR. =B teeri in d i
Two-ine element set - Satelite catalog number am Sleering range in degrees Roc bandwidth (Hz) - 20000.00

Save .TRX Load .TRX 3D creation... Modify coverage™




Coverage KPI's

Mic ve Multipoint  Subscriber  Satellite  Radar Localization Path  Measure  Statistics  Spectrum

vork calculation
k interference
k planning

k anal
erage map

VET Maps...

rage map

rage map

Graph coverage along vector lines...

Power sum coverage map
Quadratic €5 SUM CoVErage map

PFD map (

Mormal distribution.

Datzbase

Object

Coverage

« Composite

« Simultaneous

« Best Server (1st, 29,
etc...)

» Overlapping

Interference

« ClII

« SNIR

 IRF

« Threshold Degradation
* Intermodulation



Composite

Multipoint
rk calculation

rk interference

Traffic

Handover

Coverage (dBm

Satellite Radar L Path Measure Statistics Database

A=

Subscriber calization Spectrum

rage map
erage mag...
erage map

T maps

Erage map
erage map
Nearest server map...

Group priority server map

Station c erlapping map
Simultaneou

Simultaneou

m CoOVErage map
JEF SUM C

ma/MH

Cuadratic po

PFD map |

erage map

Margin map

map...

Propagation loss map

Object

Report

To







Multiple Interference Analysis Functions

Microwa Multipoint  Subscriber  Satellite Radar Localization Path Measure  Statistics  Spectrum  Database Object

rk calculation » 4|

Traffic
Hane

Station candidates
Station poly

Search s
erage modification

Graph coverage along vector lines...

rage along vector path...




Advanced Planning Functions

Bandwidth {MHz)
Probability to achieve
required (dB)

DEV ( Slow fade margin (dB)

MNumerology:

OO0 Or D2 O3

[P
Item

Min throughput per user (kb

SNIR required for throughput (dB)
Moise figure (dB)
KTBF (dBm)

Coverage [ Rx thresholds {dBm)

Min RSRP (dBm)

100.000000
10.0000000
95.00 = not used
-19

3.00 [ 48

) ToD DL/ULratio 54 g
©FoD PDSCH (pd)  g6.00

™

O3 0Os (Os

43

-5

Apply

L vs Throughput. tions. ..

Measure istics rum  Databasze
q|n i
h Path

Transmit power [ port {dBm) 0
Tx gain (dB) nnni 0.00
Rx gain (dB) 17,00 0.00
Tx losses (dB) umi 0.00
Rx losses (dB) 1,00 0.00
Tx gain mimo (dB)* 1007 0.00
gain mime (dB)* .00 0.00

*only if not already induded in gains

ownli Uplink: Item wnlin Uplini

1000.0 1000.0

Max permissible pathloss (dB) 161 145.06

Balanced thresholds: DL/UL {dBm)

Strategy
() User defined RBs
() Lowest SMIR and min RBs

O Available RBs

Compute

Teols  Help

B Userpalette...
RF calculators
Map calculators

Extensions

Pazsword...

Propagation model...
Clutter settings...
Reliability settings...

Indoar settings...

Interference restriction...

rtographic conv
Morth variation...

GPS...

HF propagation...

Field strength converter..,

Power converter..,

Bandwidth ratic...

ML calculator..,

4G/3G threshelds calculater...

Wirnax system gain calculator...,
DMA cell range calculatar...
DMA traffic calculater..

Erlang per subscriber calculatar..

Multiple leg-normal signals...

RF Calculators
 Threshold
 Power converters
« MCS/MCL

Reports

« 3D Coverage
« Legend Color
* % Covered






John Montecastro

RF Engineer
jb.montecastro@atdi.com
+61 (0) 2 9889 7306
WWW.ATDI.COM

YEARS

OF EXPERIENCE
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