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Airport Communications Network Design Using HTZ Communications

':S - \“

ADVANCED SOLUTIONS IN RADIOCOMMUNICATIONS
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1.1 INTROB
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ATDI solutions address radio navigation and telecom experts involved in wireless systems deployed in Airports and RF

spectrum management.

The ATDI’s solutions dedicated to CNS (Communications, Navigation and Surveillance) allows to ensure :

e Radio planning and optimization activities for all wireless systems deployed in airports;

e Aeronautical frequency spectrum management in order to ensure sufficient access to the resource for the

provision of aeronautical communication, navigation and surveillance services in an efficient and safe manner.
e Administrative and technical spectrum management procedures ;
e Consistency with international obligations and standards ;

e Efficient management and coordinated assignment of frequencies at national and regional level
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1.2 ATDI in a few words .. A(‘ 11

Military/Security/Civil Spectrum management Solution with over 30 years experience
Provides software and services in radio communication

— Radio planning and spectrum engineering

—  Spectrum management and monitoring

—  Digital cartography

- Communication electronic warfare

A significant number of clients

More than 2 000 clients in every sector of radio from regulation , Civil Aviation Authorities, military and civil networks



ATDI provides software and services in all area of radio communications

—  Radio network planning & management (civil & military)
—  Communication electronic warfare
—  Spectrum management

—  Digital cartography

Main markets

—  Telecom operators / Broadcasters

—  Regulators / Civil Aviation Authorities
—  Military forces / Emergency services
—  Telecom Equipment Manufacturing

—  Engineering Services consulting firms
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1.4 Activ8 -

Our team of experts fully supports your organization addressing all spectrum management issues

ATDI is a full member of many information and communications technology (ICT) organizations:
=  Working Group on HCM (“Harmonised Calculation Method”)

= |TU (International Telecommunication Union)

=  Working Group NATO - STCCT (Spectrum Tools Configuration Control Team)

= EBU (European Broadcasting Union)

»  Working Group - COPIC/ANFR

=  Working groups for new technologies (loT, 5G, ITS, etc.)
= Partnerships with around thirty universities worldwide (CNAM, INSA, ISEP, etc.) I B U



=z § +
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ATDI is a regular participant of ITU events, international meetings
and regional ITU Telecom exhibitions, and gives the company
greater influence over ITU-T policy, scope of study groups.

Spearheading ATDI’s involvement is company spectrum.

ATDI has played a role in the work of ITU-R which deals with

issues such as spectrum management, cognitive radio, and

propagation. ATDI is also a member of ITU-D which works to

advance radio systems in the developing world. ATDI’s The organization honored ATDI for the company’s “long-time participation
and support to ITU Telecom World events” with a certificate of
contribution to the world’s radio communications has been appreciation presented at ITU Telecom World 2017 at Busan, Korea.

recognized by the International Telecommunication Union.
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DUE TO ITS ARCHITECTURE, HTZ COMMUNICATIONS IS TECHNOLOGY-NEUTRAL AND ANY TYPE OF SYSTEM WITHIN THE
RADIO SPECTRUM RANGE CAN BE SIMULATED AND STUDIED.

HTZ communications is the first airport network planning solution for Radio Communications, Navigation, Surveillance
(Aircraft and Ground Stations systems) and spectrum management.




Technologies

Very High Frequency (VHF) communication

High Frequency (HF) / LF/MF communications
Microwave links, Point To Multi-Point

Mobile technology (2G/3G/4G/TETRA/PPDR)
Instrument Landing System (ILS)

Conventional VHF Omnidirectional Range (CVOR)
Doppler VHF Omnidirectional Range (DVOR)
Distance Measuring Equipment (DME)

Primary Surveillance Radar (PSR)

Secondary Surveillance Radar (SSR)
Multilateration/Wide Area Multilateration (WAM)
Satellite, Sensors, loT,

Ground Based Augmentation System (GBAS)

Technical capabilities

Reports generation for analysed networks and systems or technologies.
CNS systems base station configuration

CNS systems database management

Coverage analysis for CNS systems sites/base stations

CNS systems networks analysis

Obstacles evaluation (due to new buildings)

Harmful interference, Electromagnetic Interference (EMI) and
Electromagnetic Compatibility (EMC), Wind farms impact evaluation,

Coexistance SM1009, Out Of Band, coexistence between different systems.
Capacity and traffic analysis
Automatic Frequency Assignment

Radio Network Optimisation
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Cell load Incident area

Coverage and radio Co-ordination of services

. . Frequency Co-ordination for Radar ; ..
MLAT analysis planning network management blannin I in the communications
analysis g p g and Navigational Aids. e

Traffic/capacity
& reliability

Any systems covering the spectrum band from Few KHz until 350 GHz
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TZ communications

= 3.1.GIS interface

= 3.2.Propagation models

= 3.3. Aeronautical Communication Systems

= 3.4 . Navigation systems (ILS/VOR/DMS...)

= 3.5.Surveillance (Radar) and Multilateration systems
= 3.6. EMC/Harmful interference capabillities

= 3.7. Coexistance analysis

= 3.8. Frequency assignment

= 3.9. Protection against intrusive drones inside airports
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HTZ communications can manage up i
to 5 cartographic layers that are E,
necessary for the propagation r
calculation and display:
— Digital elevation models r
— Raster Images -
— Clutter files ; i~
— Vector files r




L} HIZ | PRO: E\Cartographie\Paris 2m5\d75 2mS\CDG Airport PRO | DTM: D75 2mS | PRM:test | EWF: RPMA | SF3
File Map Direct Coversge Microwave Multipoint Subscriber Satellite Statistics Path Localization Messure Spectrum Database Object Reports Tools 7
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3.2- PROPAGATION MODELS
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HTZ has a complete propagation model library including all ITU-R recommendations and industry standards
such as 3GPP, COST models. It supports 3D ray-tracing in various modes and atmospheric effects also can be
simulated. If one has a customised propagation model, it can be imported in .dIl.

o 0b =

N o

Free Space model

Diffraction models

Tropo-scattering models

Deterministic ITU Recommendations
Industry standard models including
aeronautical models

Specific/external & custom-built models

HF conductivity model

[l Propagation modeis
Deterministic madel from about 30 MHz to 350 [BHz
(@ Propagation losses = | Free space loss + Min [ Diffraction, Tropo, Ducting, Refl Absorption | + Attenuation by atmospheric gases and rai] +Other attenuations (option)
Dmm Diffraction geometry Subpath attenuation 30 reflections Gases | Fog [ Clouds / Sand Slope mode! coefficents
= 802!0«1194—1 85&”"&#& [CJMuspath [ Gas ITUR 676 (1-1000 GHz) A factor [Lo 8(d8) 0.0
Deygout 94-1 Standard !
S e Ohootmehod Reflockon det. Bt 48) [ 1000 LigsTuRMnioan Attenuaton (@Am) [0.0000
O Deypout 91 (®) Coarse ntegraton Bevaton fiter >(m) [0 | Vapour | 7.50 Wa | 1013
i g/m3 — Tunnel....
0 O | Srmcs el O3 || W = N T K | (PSS
. : . . . 0.00
: O ITUR 526, round mask Oacea caladator CJFog TUR 840 (> 10 GHz) —
2.0 O1mUR 526, cyinders ODelta Buington [Jouststorm (<115 GHa)....
(4-“&0)1'] 8“”"” 8W“ = ) grzhcm
g No diffraction loss Free elipsod - Ran / Snow Ground reflections - minima maxima
Omr 617 nes 101[]
150 [Jateral dffracton (UTD) (ONo subpath loss ) o [JRain U 838/5%0 G (O Ground reflections - reflection point
. equatorial desert (O Ground refiections - mnjmx flat earth
[JPower correction (angie) Fourth-power law o [JRain Crane globel =
Ciwe subtropical temper ate : (®)No ground reflections
FZfracton (100 | bropnd sea Rain rate (mmA) 30,00
(O More methods... L ! ST
o R-837 (dyramic)
Absorption / Penetration Ducting S Time (0.001 to 1%)  0.010000
[Ounesr atteruations... [Oouctng Surface refractvity N0 320.00 Isotherm 0°C | 3.00 fn
bon methods Gobal parameters Info
ITU /FCC (emprical and half determ.) | | 3679 / COST (emprical) Spedfic / Extemal Earthradus km lend 300 |l ud ol et [Generic propagation
OTmUR 370 (30-1000 MH2).... O Durkn (O BR method (V) —— offeet [; | &8 model vald from about
Orua s25/525-15 O IGPATE wban (0.9-2G41) O womar method (1-1000 MHz) Eathracslmses 500 o P S TE Offect s
QrmuA 525/526-11 O 36PPLTE rural (0.9-2GHz) O CCIR - MF (550-1700 kHz) RMS wave height (m) [ 0.00 o determingtic
OIMUR 15466 (30-4000 M), . = - ] loropagaton mode to
OIMUR 18125 (WHF-LH)... 8” i T Ot vAr) Vermbity fulfl al VAU/S/EHF
O ITUR 452-16 (0.1-50 GHa)... Olumura-Hata (150-1500 MHz) irequirements at the
OMUR 452-14 (0.1-50 GHa)... OHata - Cost 231 (150-2000 M2) Locabon 5.0 BC [ veriabiity (P29 urwanted signal) e tne
OITUR 1147-4 (150-1700 kH2).... Oxtended riata (30-3000 M) P - Teme (0 o 50 pe) O=random | 50,000 [iffracton companent =
81111& 3689 (10 k4z-30 MHa)... 80:1! B1open... O Ext. model (OLL) Sdect... 7 Uw:ﬂ;;eu sght path
TTUR 1009-1 (LoS) Walfisch-Tregam (800-2000 MHz) Composte cutput [Deygout 1966 & lmited
OnUR 5283 (VAISH)... (OModified Hata modsl by ACMA ] e TR affcive haghts Indocr... Cutter... TTU zones... o Sobstacts CUR~ o
(O mu=R 1225 (IMT 2000) rl i S 1 1) N it 02
OITUR 2001-3 (30 MHz - 50 Gz) Area table... P TR AT 0 DN
O ITMNTIA (20 Mz-20 GHa)... i (e Save... Load...




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

ITU-R P.528-2 Aeronautical Propagation Model

—Parameters
Time availibility IQS% vl

— Diffraction correction over irregular terrain-‘

ITU-R P, 526-7 Annex 1 54,4 [v
£ [TU-R P.528-2 Viewer ¥1.02 Build 145
Filz Edt “iew Help

—Receiver antenna height reference -

" ground lev | [ [

Fast made [ [

Ensure that the Flat earth profile che |
ticked in the main Propagation mod |

Cancel About | E i

50 cE I \
0 km Z ‘;5};7& N
Parameters
Frequency MHz Availability % 137 .6 dBi g?hl:m Height code
125 |a 50% % Otokm | |2
1448 km
) 100km

14
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Propagation regions:

Line of sight (LOS)

Tropospheric

Effective height geometry

I = Atmospheric density decreases with height

Other models simplistic using a K effective

Ray tracing using exponential height density

Decreasing
Atmospheric

density

a effective
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Based upon ITS IF-77
200 dE
S
= The main engine A
)
2c0 de . n \\
Constrained to ITU-R P. 528-2 T{\
A
1 krn 10 ki | | | | | | 100 krn IDDDH

=  Continuous curve set

= Frequencies: 100MHz — 20GHz
Terrain Obstacle Horizon Limiting
= Heights: 0 —>100,000ft - Limits LOS region

= Availability: 5 /50 / 95% time = Lessrelevant in mid paths when in troposcatter
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® TETRA/NHF/UHF

® HF

TN NN NN ™
LT Sl S T TS &Y

e Satellite systems

® L[LF/MF

® Microwave links

® Broadband LTE A2G (Air To Ground)

® HAPS (High Altitude Station Platform)
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BASE STATION CONFIGURATION

General | patterns :Channeis Site .;_-Aduanced'

- PMR

Signal

TETRA (11}

Type Signal Status
- TETRA TxfRx A (0) v | TERA (11) v|1n use (5)
] Tle)-( = ‘ Coverage
- Land mobile eiooves W 10 N\
Dynamic (dB) | o |
Tx ant gain (dBi) | 7.50 ‘I Delete info
I — Rx ant gain (d8i) | 7.50 -
General | Patterns | Channels | Site | Advanced 008 [@EWMHz) |0
Losses (d8) [t/ 0.00 |fx] 0.00 |
i || | | || | . Variable power
' Transmitting Receiving Tx add losses (dB) | 0.00 ® Foced
r 1Xed power
" . E.ILR.P 56.23413
no.ch: 3 Loss (dB) no.ch: 3 (dE}I. I w) I i,
Piot ] 392.18700 [ O 352.18700  [cee) Frequncyiia) | 290000000 [N 5 Freq Hop / WE
29243000 &= 0 352.43000 () 0 Antenna height (m) | 20.00 | )
392.63400 [we) O 352.63400 [ _ I Variable elevation
0.00000 ) |0 0.00000 r el 1 ® Fixed elevation
0.00000 ) |0 0.00000 Rx bandwidth (kHz) | 25.00 '4
0.00000 we] |0 0.00000 A r =W B
N nnnnn n | AL~ N ANNNN }
| || | || | |

Communication channels General parameters

L5 {17)

ILS GP (32)
ISDE-T & MHz {42)
ISDB-T 8MHz (59)
LoRa (82)
LoRaWAN (102)
LTE FDD {&0)

LTE TOD (57)
LTE-R. FDDO {100)
LTE-R TOD {99)
M3N (98)
Markers {34)
MF-AM (27}
MLAT interrogator (55)
MLAT sensor {56)
MLS AZ (87)

MLS EL (38)
MEB-ToT {101}

MDE (33)
F25FOMA (72)
P25 TDMA (71)
RLAN D555 (21)
RLAMN FHSS (200
RLAN NB {22}
T-DAB/DME {12)
TACANM (81)

TO-5COMA i 6d :II

TETHAPOL {32}

TV BG (3}
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3.3 - ANTENNA SETTING

Vertical pattern
BASE STATION CONFIGURATION — = |
L Elev. Value {dB) [ p,p | fenter)
89°—>419d8 A El - 2
[Vl Auto-incrementby | 1 jdﬁg
[Vl Interpolation
[#] show paints
Antenna diagrams (Horizontal & Vertical) o
. | Deletecelecton | | Deleteal |
| General | Patterns | Channels | Site | Advanced | @ O% Cda
(®) mechanical tilt
() electrical tilt
| 2D antenna H+v {1 polarization} | —
= 22— a Antennas
7345571 7348571 || Zoom | Howm... | [Homour. | | omni |
 Select... Import .DIA ' i“ImpcrLPLT\
Herizontal pattern
Azimuth {0-359%) | g.oo |=at.,
Tit (80 +909) o —— . -57° > 10.5dB
o oo o 25 I 0,000 -56° > 10,5 dB : | cancel
Txpel @V (JH (JC M L l -55° > 10,58 ¥ J
. YH (Y () i
Rxpol @V (JH (JC UM : Horizontal pattern
_— Tx ant gain {dBi) | 7.50
X polar. disc. {dB) i 0 —l 7349571 Editor
- R ant gain (dBi) | 7.50 [ Founa | | e | ke e
L 2 1°->0.0d8 =
P 2 —->0.0d8 [WAutoincementby |1 | de@
(@) Standard antenna 3 ->0.0d8 -
e 48 > 0.0d8 [+] Auto-interpolation
() SUMIMO 5D P g [ishow points
S 7 ->0.08 .
:—)SU-MIMD 5M gn::g:ggg | symmetry... | Rotate | 0 :dEg
f._;' MU-MIMO 10°->0.0d8 S . . I
= 11=—r>u‘u§g | Deleteselection | | Deleteal
z 5 1 = 8 12° -5 0.0 -
Diameter or size {m) | 0.0 [ Aperture (%) | g,00 | ! SIMO £ortom @ds % (ds (nean)
} - t._) AAS 5% =5 D:D dB
5 — 16% —> 0.0 dB
Crossover distance between near and far fields {(m) | g.o No.arrays T/R | g A 12> 008 ’“TE""ES . B
: Bl = s gotis | [ | [ | [ma
> ood [ omi | lasjeme | s
23% > 0.0 dB 1
225008 | select.. || mport.ora | | mport.pt |
250 —->0.0dB - . o
2%6°->0.0dB 1 1
27° ->0.068 toad... || save.. |
28° > 0.0dB
29° -> 0.0 dB
30°->0.0dB
31°->0.0dB
32°->0.0dB
ol N | [ o || concel
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J TETRA site location
EIRP: 26W

Antenna Height: 10m

2w g —

ooooooooso

| sacbwin | cruasilie
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3.3 — Coverage prediction

I
Rundes Mech|nes
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3.3 VHF GROUND TO GROUND (AM="Vo

= Site locations : CDG Airport (Paris)
= Receiver antenna height: 1.5m

= TX power:
= Rx Sensitivity: 20dBuV/m

RO
i
i

A N
.a'?i'ii’q‘u‘ﬁ‘- L
4 ARy

VHF outdoor coverage (CDG airport)
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3.3 HF Module

HF planning features in HTZ communications: e oo

-h

Type:! V]
- Antennas o VP O [Flex  [Cloff
- Hjw Plot Faris Ti 20 3000 100 ] Nars: ErETTa—
i " Mclean YA
* Params & Coverages ship Tx 20 3000 200 9
L Charts Latitude (DD.0DY: 39,20
Lo world Map 8 Overlays .

MODE OPTIONS

Longitude (DD.DD): ‘-77387

COMMUNICATION IN DOWNLINK

Sites 1.had

v

IN DAY TIME

~
Antennas alkad Z =
STATISTICS i - -
l N U P Ll N K Params & Coverages & had j
Charts A5,h3d
world Map & Overlays :S E:éi-had | .
IN NIGHT TIME e =
|

20| 10 | 0¢Bi

MODE Equipments ~Skes

Antennas niverssl Tins and Date: Area Coverage:
I
i P‘i::mu:& B Faie . Study name: | Sing hour FixTx ]
SINGLE HOUR FIXED TRANSMITTER - Charts et 1 ‘ T Um
. erld Map b Guerlays
COVERAGE :

MOBILE TRANSMITTER B ; p B v

o Sites 0 MUF:21:303 MHz FOT: 185933 MHz @ UT-13 66

- Antennas - & 0908
SINGLE FIXED TRANSMITTER L — | N

e 25 182

* World Map & Overlays

63 alculate
B

MONTH 24h
COVERAGE MOBILE TRANSMITTER

coo=m

Sies =] — 145
Antennas o
CHART ANALYSIS s 02 i
Charts ' \ =127
. ‘World Map 8 Overl
MUF (Maximum Usable Frequency) e s
s 1 108
FOT (Frequency of Optimal Transmission) et .
245
Al 2 5 g
168
: Ve = 30
samns i 2 S¢N dB
Mouse ‘Wheel to Zoom - Left: Click+Drag to Pan - Right Click to Create or Move Station

Overlay: Smanth Tx Fix_24sna.360 v

Close.




3.3 Satellite

Features :

g

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)

s
Callsign [SAT 3 Coior I Tvee: [nGso | description [Sareliee 3 5 [e]

Satellite vs terrestrial co-existence e

a
Worinal pouwer (W] [10600.0000 Ma poitting encr iolkgitch) * {50

Ma power (W] [fonnmn Mas pointing eror (otalionyaw] * 050

analysis /Earth station coordination (ITU o

0.0000

StationkeepingErrar * 1,00 T gain [4B) (000 % Circular pattem " Elliptical " Dther
A P P 7 ) ditance to earth cenlie km [42764 RxganiB) 0o Pattern type: [rec. 6724, LN=20 B [side lobe level) » r= ===
- - . .
Boresight coord [E51th boresight coordin: el I it pouer bt 30l D000

X . Flosses(@8) (000 | 172 power beamwi major ais) ©
DTH network planning /VSAT network b ST || s o r—

Boresight latinude * [475 onnn S | | [
J Tihequency IGH2] (11 0on0 (" 4dd 2% Poirting Erior o beamwidth 5 No error ate ltes
Aro1 conn

2)
H H H H Boresight/saith centre (dist] E:T?s— T bandhicth (4] [T 3000
planning and optimization . e DE———

Boresight Euler angle phi ™ [T Fisbanccth (K] 50000000 ¥ Clockuise
. . Boresight Euler angle theta® [T0000 =
Cove rS a I I S a t e | I Ite S e rV I Ce S : FSS’ B SS, e g Rix anternanase K (250 Polar aial ratio (EminEmax 1=cicular] [7.0g

TAC 7 S T — Angle of polarisslion fitation yaw) * 00000
E 1o-| [ Coordinates -> Euler

MSS, Earth-exploration, meteorological | caww
Inclination (-+180°) lzu [i] Anomaly at TO [0 to 360°) [1 Relative time T-T0 (sec] [2p000

a n d m O re Modsl atten -1 =R 818 (dB) [70  Mbsubsorbers [g BWoooupsncyMHe [Goooon  LessdB [on Cancel

*none = not selectable
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3.3 Indoor coverage

Indoor  network  deployment  functions  for

2G/3G/4G/Wi-Fi/TETRA systems : -
//' indiietie
Building data can manually extracted using ATDI e
tools from a basic digitized floor plan.
A
Based upon the material (wall in concrete, B

separation in brick on the same floor....) standards
and manual attenuations can be applied , as well
attenuation when a celling/floor is crossed.

. Indoor parameters

Attenuations Madels
code material atten (dB) w R 1238 (® ITUR-1225 (1)
(dB/m)
O User attenuations

|T No effect [gds

IT (:ma-emew.au [ upd
B ok 5 Wl [ugd
et
)

[[Jconsider thickness
Thickness factor | 1.00

B Wood Light wall | upd |
Reference frequency Mz

[T Plaster Light wall Reference floor (2)
|T Glass [ 3,40 Lightwall | ] Floor factor (dB)
|T Metal [ 3,49 Light wall Ceiing height (m) | 3,00 Usna:

dBuV/m / dBm

elapsed |-

[T Furniture wood [ .09 Furniture

g Fumniture metal | g po | Furniture

[®] s |

IT Other Oﬁwer Load... | save. | Close
I'ﬁ Non-penetrable material

(1) number of penetrated walls of type w * constant loss (atten dB)
(2) use for coverage analysis and coverage interference
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3.3 Radio planning and Optimizati

TETRA/VHF/UHF

GSM/UMTS-HSDPA/LTE (Release.13)/WiMAX

Coverage calculation and analysis

DL/UL automatic link budget
calculator

Composite coverage

Best server, second best server,
overlapping

Automatic Optimization module

Automatic search site location
Automatic antenna parameter
optimization (height, azimuth, tilt,
model...)

Traffic & capacity analysis

Traffic congestion analysis

Traffic dimensioning (pilot and
traffic channels)

Traffic map plot

Interference:

Interference analysis

Automatic Frequency Assignment

KPls

Link budget analysis

LTE: RSRP,RSRQ,SNIR

UMTS: RSCP, Ec/I0,Eb/NO, Ec/Nt
GSM: RSSI, C/I,

Handover and neighbor list analysis

Handover map (Intra-Inter system)
Neighbor list calculation
BSIC, PCl allocations

Monte Carlo Module

Interference analysis
Capacity
Throughput

MW link features

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-
RF.1703 and ITU-T G.827

Radio navigation Satellite

Global fight tracking for Civil Aviation
Resolution 185 (Busan, 2014)

= Coexistence with other radio
systems

= Interference/loss of tracking

Wireless Avionics Intra-
Communications (WAIC) — WRC 2015

= Parameters and Operational
objectives for WAIC systems: Are
systems in use when cabin doors are
open?

® Fuselage attenuation and other
surface attenuation above and
below 15.7GHz.

Interference into Earth station
= Earth station vs. microwave

= Earth station vs. satellite
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Parameters for the propagation of sky-wave (LF & MF) at night time

| ITU-R 1147-4
Mode to be used
Year Month  Day Hour  Minute (* Slow mode (valid with any configuration)
| 1975 | 1 15 |0 | 0 ¢~ Fastmode (valid with ICS Telecom and HTZ
; i e =it i Warfare, for certain configurations only)
Smoothed Sunspot Mumber | 5g Model
= ¢ Rec. ITU-R PI.435-7 " Rec. ITU-R P.1147-2
Percentage of time | 55
L (¢ LF(3kHzto300kHz) ¢ MF (300 kHzto 3 MHz)
Apply default antenna pattern {* Reflection on E layer only ¢ Reflection on E or F layers
v Apply default vertical pattern (Fig.1)
] ITU-R P.368-9 » upper left comer of the map
Parameters Conductivity indices o I“UTN“]
;Eeﬁ:uih%itt: :; :: :ai;os(ﬂhﬁq?t:}t . -3 15.00 Index Conductivity(mS/m)  Permittivity ™ 0o Y |2935200'000000
o 5000.00 70
Scale height of the troposphere (km) | 7.350 1 4000.00 69 i
- 2 ——— ” |15/01/1975 -
Add sk {TUR 1147)... 3 100.00 47 —
e 4 79.00 % Time (GMT) |00:00:00 =
5 £5.00 45
6 55,00 44 = (%) 50.00
7 50.00 43 v
< >
e Cancel | Default values
j Load conductivity file, .. : : Load permittivity file...
; Default values | Close Update the permittivities from the conductivities

~ Smoothed sunspot numbers

Manth | Year | ssN

| A

10 1752 44
1 1752 42 Database... |
12 1752 41
1 1753 38 N
2 1753 3% LJ
3 1753 37 —
4 1753 36 —l
5 1753 34 Delete
B 1753 32 4'
7 1783 29 o
~Sea gain
' None
" Automatic - Sea if :
P Alttude
Cand @

" Manual
§1(Tx) [ooo—
$2(Tx) [ooo
apha(Tx)  [To0

s1 (Rx) IU 00
s2 [Rx) IG 00
alpha (Rx) W
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3.3 AIRPORT OBSTRUCTION
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N Tx/Rx parameters: 1 VHFT

TE%TW Patterns ! Channels [_5‘.|te I Advanced |

Type Signal Status Frequency plan

|T1¢!R)r A (D) W || Generic {2) w ! Unknown (@) v I

TR Coverage Info
Mominal power (W) | 10 J
—_— ITus25
Dynamic (dB) | g | =
Tx ant gain {dBi) | 0,00 1l I..DEJE—E”$| Address Date
Rox ant gain (dBi) T = ] [ wHF sTATION | | 20150309 ivwvmmdd
Bt 0OB (dBW/MHz) | o i i

Infio .illil |D?_e__IP
C

Variable power
® Fixed power Info (2) Lirtke

ELR.P (W) | 0 . |
—_— (®) Fixed frequency
Frequency (MHz) | 170.000000 [, ] Oniites ful I’“Etwork D | Group
Antenna height {m) | 20.00 o
.J Variable elevation User  Call number
Tx bandwidth (kHz) E:h >_| ® Fixed elevation | ?J | 0
R bandwidth (kHz) [ 12.50 [

Comment:

SQL record 0
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3.3 - Obstacles evaluation

De-activate stations
> & Activate stations
N 5 i >, Isolate stations
Manual creation of a new i
building (*) . P ecsaion
; ______.—-—-—"’ Al Duplicate stations...

Rotate station antenna...

A

Assign last polygon to statiorn...
HNew allotrment...

Assign T/Rx sector and distance
Coverage calculation...
Microwave fink fist...

Subscribers

Search site...

Multifateration

Vectors age ” = =
i e (**) New buildings can be
e indr oo e “°% _gdlsodirectlyimported
fchy i) Skt % Delete result Gl y :
i it o and created via veetor file

- [ | pottn s s fomats (SHE, KML, CSV,

New resuiicady... Area covered (surface and population)

Clutterinfo ; ~Autocade, EtC.) )

Station database...

MW database. .

saL.

Popup menu setup...

4
«d

NO BUILDING Signal attenuation due

to new building —

Attenuation effects

Transmitter location of the new building




g

Legends for signal strength :

-40 dbm to -85
-85dbm to -85
-95dbm to -110
No Service

Monitoring Alr to ground

CHiAs i 5hd SrBine M B comasiration;
CH 2: 121700 Operation room to Tower communication
CH 3. 118.100 Monitor in operation room from Air to Ground

ses

-
:,! R .
- -
..1' - -
- . -

-

VHF AM radio base station JOTRON (TR-7550]

» Portable Radios (ICOM)
» Mobile Radios (ICOM)
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3.3 — VHF Coverage

Wl 77x parmmeters: 1 VHF STATICN =

Genersl Patierns Channels Se  Advanced

Twell)  Sgral (2 Meddakon {l) WD TEAF -
TuRxA @) | Generc @ vlmw. narmd (1) > ~! d
TaRx Info

MNarmnal pover (W) | 1o Ii
Dwamc(B) o | - Colsgn | e STATION | Porentng [
Tu ant gain (48) | 0.00 _l

R antgan (&8 | 0,00 il

- oo (B ) [
Losses () [b[0.00 |fa] 0.00
o (@) Varisble pover
e ! 000 - # Sod Dower
ELRPWY) il ® ki
e = Fied frequency
Frequency (MHz) | 332500000 .. |
—_|' (i Freq Hop / WE ) [Gaca | |
Arterna height (m) | 30,00
P —— vianahle elevation Liser Call number
T bandudth (42} | 12.50 I, - [ [&i[e
—l
R baradwidth (kHz) | iZW
Comiment:
Channed sepration: 25 ke or .33 kg (12,5 kHz optional) —
o o Genersl  Fatters Chenres gike | advances e oo ¥
ecord BN ol e
1 ot
o |

dihde

[lomte sbrce [ adiude i fare

e FRESTR Chuwes Sl ASaresd

(B — =
P Ay Cmsie T P o 67 0o £

Building layer view of the Abha’airport




A_

3.3 — VHF Coverage )

3 Omnl Antennas

RSSI coverage plot with -100dBm as minimum coverage threshold
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A
A
J

= Site location : Hassi
Messaoud, Ouargla (Algeria)

= AGL Height (Aircraft receiver):
30 000 ft.

= Nominal power: 50W

= RX Sensitivity: -107dBm

» Freq: 124,1 MHz

=  Omniantenna: K-
717265 _0127MHz_Vpol

Vv




3.3 - AIRCRAFT TRANSMITTERS ="}

Modeling aircrafts transmitters/receivers systems with HTZ communications...

VOR x2
SSR(x2)
TCAS GPS DF SATCOM
ILS \ ﬂ / z\ / \‘
Loc
Weather .-.__ .......... .
Radar

ILS /
GIS  yup
I ssr

Marker
(x2) TCAS RA ~ DME Beacon
(x4) 1

ADF : Automatic Direction Finder Loc Localizer
DME: Distance Measuring Equipment RA: Radio Altimeter
GPS: Global Positioning System SATCOM:  Satellite Communication
G/S: Glide Slope SSR: Secondary Surveillance Radar
HF: High Frequency TCAS: Traffic Collision Avoidance System

ILS: Instrument Landing System VOR: VHF Omni ranging



2z §

[]alalclalals]alalals]al=lz]

@
B vorone

EEEEDEEEE

8o
i B o
& 8w
CES
g CHEEE 7]
IO 5]
Moo A el
= 2
o o
2
2
| o
a2
X E :
- ]
S1o
e v sahrom
o
O}
EX[Ras wishab VORTAG_SA]
ES[Ras_Tanajb_N0B_SA] o
[Jam_NoE_RJER]
Bz e r)
o o
Gofe Ambospenige [Asaioyeh NDE_R] =
2B persian_Gur_NDB_RI o5 RIER) @
(O] =
“\I{gibar vorovE S
oo :
Al o van s OB IR

i i VR e | [Bandar_Lengeh NOE (e ]

. Bl An vorovEAE

Modeling aircrafts with all radio navigation
equipments with HTZ communications...

SSR(x2)

TCAS || GPS VHF-2
|
Gi \ . ﬁ
Lac\ v v l‘/
We:ather - sessanssssman .
—

et _/"‘\._

ADF  SATCOM T

................

W

G/s \-’HF / / T \ DME VHF 3
SSR | Marker #
(x2) TCaAS EIA DME Beacon
ADF - Automatic Direction Finder Loc Localizer
DME: Distance Measuring Equipment RA: Radio Altimeter
GPS: Global Positioning System SATCOM: Satellite Communication
GIS: Glide Slope SSR: Secondary Surveillance Radar
HE: High Frequency TCAS: Traffic Collision Avoidance System
ILS: Instrument Landing System VOR: VHF Omni ranging

3.3 - Aeronautical Communication Systems
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=

MW links features:

= 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
= |nterference calculations

= Quality objectives calculations

File Map Coverage Microwave Multipoint Subscriber Sstellite Radar Localization OTM

(ITU-RF. 1703 and ITU-T G.827

= MIMO Antenna systems

= ™
= ol = O]
Hollestd L " N
s _f /
ol
/ / o
&
/' / ) A h
g = £
Microwave link list
Record Address A Address® Mode Frequency A Frequency  Validity SiteA# SteB# CodeA Code B et Status  Mode User Folar
e sTL T2 bi 7455000000 7517.000000 enable 1 2 NOROOOOO1 NOROOOOO1 1222754 activated Potential (2) StotnettSF HH
Hiney 2 sT2 T3 bi 7456000000 7617.000000 enable 3 + NORDOODO1 NOR000DO1 1939420 actvated Potental (2) StatnettSF HH
8 5T+ sT5 b 745000000 7617.000000 enzble 5 6 NOROOOOOL NOROODODI (713095 actvated Potental (2) StamettSF HH o
L2 STe 57 . - 2
[ ] Microwave link parameters: 1-2 1222754 a
O
Gt | General | Patterms |site | Equipment | Objective E
k O
g ]
O
radio pattern envelop Antenna type
et Use RPE 3D files (@) Standard antenna
(L) su-MIMO SD
i -\A\ \ BCPO30 245 b
% e Antenna selection (RPE 3D)
3 F |y
i Vi \L\ | Manufacturer : Properties :
y ‘ﬁ" [ 4  Double dickor Rig ' % Jr [other | [namescroso-24s
E
s - Hopattem | | v-patter He  |Antenna Concepts Inc Manufacturer: ANDREW CORPORATION
Interference wanted 7| Antennas for Communications Date 7-24-2002
C o RCM Gain: 35.30 cBi
it Aperture (9) [ 2.60 ain: i
= o Poflestad | Interference unwanted L | Q-par Angus Ltd Aperture; 2,6 Degrees - Diameter: 0,30 {calculated)
£ Diameter/size (m} | 1.1 Dian | |Celnave Frequency: 24250 - 29500 MHz
& 4 10 ! Radio Frequency Systems File 'C:\ATDIVICS telecom EV x64\BASE \RPE\ANDREW 2259, ADW'
m -l Tit () | -1.600 TriPoint Global Communications
% = Alratal o
A; ith (%)
M amith () Rz Antenna : [F
e ) N —
3 i Polarization T» v I:! Polai Nerie Fie " =SESS
i f ' % = i i 08HPLI77C-1 08HPL177C 1
B i “ carzatone Ly =0 Poel | soposeaas 2259.2dw FaESEES
B ? FP10-13D 6913.adw ESSSss
- X poldise (d8) FPi0-15E 409,200 EEEEES
Nasrbe i FP10-25D 6305.adw = =
o 30
vebend FP10-34 FP10-34.ad SE=Es
FP10-34 6605, adw =
FP10-36 FP10-36.ad
FP10-36 680 1.adw
FP10-53 5105.adw
i FP10-59 FP10-50.ad
FP10-64 6122.adw =
FP1064 FP10-64.ad w -180 -160 140 -120 -100 80 60 -0 -20 -15  -10
< >




3.3 — Broadband LTE A2G (use casé

loT 5G

Ite

LTE configuration:

Freq: 2325 MHz
Bandwidth: 5MHz

TDD mode (config 1/
Subframe format 7)

MIMO 4x2 system

Throughput Target:

Aircraft Altitude: 8000 ft.

DL/UL : 2Mbps

Coverage probability:

87,5%

Cutput

2z §

#RE/PRB/subframe E

Mumber of OFDM symbals per subframe

Total Number of PREs per TTI
Reference signal | 13,095
Primary synchronization signal (PSS) | p.ooo
Secondary synchronization signal (555)

PBCH /PRACH | 1,71p

+ X &

Input
(JFDD (@) TDD
Cydic prefix
(®) Normal
() Extended

Antenna configuration

Mo. arrays T/R. /

DD

DL-to-UL configuration

PDCCH {indl. PCFICH, PHICH) / PUCCH

POSCH | 73,434

|DL-to-UL config 1 v

Special subframe format type
|Subframe Format 7 v |

Regural DL/UL subframes
Spedal subframes

ik

Ao @ R

Patterns

Antenna patterns (H/V)
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E-Node B parameters:

Type Signal

Tx/Rx A (0) v |LTETOD (57)

T fRx

Mominal power (W) D

Dynamic (dE) I:I

T ant gain (dBi)

Rx ant gain {dBi)

Losses {dB) |E| E

Tx add losses (dB)

ELRP(W) [ 172632

Frequency (MHz) | 2325.000000 ... |

Antenna height (m) | 30.00

Tx bandwidth (kHz)

Ry bandwidth (kHz)

T S —— -
i p""”m» e £ T bt o e Lot
o, Gy b T ew e Sy Sy, / A o foed
s ‘r.."‘ P Mmontes | i Fomey, e '-”‘k'l"'“ o -“29’—/1.4‘ el 7
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F
e,
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gres

o
Eayh-Bilor”

Champite,
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o Lore )
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Fig 1: RSRP coverage
(Aircraft altitude: 8000 ft)
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Fig 2: Best server RSRP map
(Aircraft altitude: 8000 ft)
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E-Node B
parameters:

Type Signal
[TxRx A Q) v | LTETDD (57)
TxfRx

Mominal power (W) D
Dynamic (dB) l:l

Tx ant gain {dBi)
R ant gain {(dBi)
e @ s 00

Tx add losses (dB)
ELRPMW) [ 172832

Frequency (MHz) El
Antenna height (m)
Tx bandwidth {kHz)

Rx bandwidth (kHz)

T Hefi™ Crowberiygh
~Chicheseq,
Brightan, Bo -
g sy
P

[E3[TE Ground Seone)

et B
aovitaiy

Le g . -t Negent
Sayo Le tody (-] o ar
A 4 P L ’
;;/_,f & e o PR PMMorurtone |
. 8 o D o "\“1& . : @, o
f Al y . s
Saaml g LT \ | ossvie g,
Shtmae 2] : : ity Sl = ur o Ariboise : : i ( Montard o
; ) ke g s ! = = W i m,.w.m...., e camnisg) AR e time
e Ealse ! A‘;’Gnin’yljw‘k o Loches T P \ Vitteaux @ S
i Youduy Meiars 5 ) w l
[ - = Loudun o, Ecuene ) Pt Corbigny Sauliou 31 o jgu» AE I
[-~] Mirsbey Chinge. Wit MK‘B oy Ty Arresiee : I s Chiteu-Chinon M-S
Lo Mishen, Chltetaen...  Pomangais st Trouy \Wiennes (Camononn v

1 s (¢ o (s CE 8

Fig 3: DL throughput map Fig 4: SNIR map
(Aircraft altitude: 8000 ft) (Aircraft altitude: 8000 ft)
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Fig 5: UL SNIR map (Aircraft altitude: 8000 ft)
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= Standalone (SA) and non-standalone (NSA) deployments ;

= All 5G-NR numerologies : 15,30, 60, 120, 240, 480 KHz;

= All 5G-NR Frequency bands (both below and above 6 GHz and bandwidths;

= Configuration of PDSCH, PSS, PBCH channels ...;

= Multiport antenna system /Massive MIMO: SU-MIMO, MU-MIMO, and
transmit/receive diversity;

® 2D/3D Dynamic beamforming (vertical and horizontal beams);

® DL/UL max throughput according to gNB configuration ;

= TDD/FDD/SUL, SDL duplex configuration;

® General technical parameters (feeder types, losses, power, antenna height,
azimuths, ...);

= PCI (Physical Cell ID)/ PHY_GRP_ID;

= HO margins;

= DL/UL load Traffic Factor;

=
NR adaptive (SMART) - Beamforming

BSRHN +- (35 | /[35 |deg
BeamstepHV [5 |/ [5 | deo
BSR =Beam steering range in degrees
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® Link budget calculator taking into account % reliability to achieve at the cell edge
= BRSRP plot, Probability of getting a given BRSRP value over a defined threshold, BRSRP
overlapping, simultaneous BRSRP servers, 1st, 2nd and 3rd BRSRP server

® BRSRQ, best sever BRSRQ, BRSRQ with simultaneous servers, BRSRQ (normal std Sormo) lation studies using HTZ C et
. . . ampie correlation studies usin ommuhnications
distribution) ‘ J

= RSSI plot, best RSSI, overlapping, number of signal at a given pixel... g e i;mGizsl?Ui;zin'a;?p L
= CompOSite SNIR (PDSCH), best server SNlR, SNIR PBCH, SNIR PDCCH (Including Building heights) ! {M

1 Model

= Uplink SNIR coverage map (Monte-Carlo and Noise rise methods ¥ DEjEaLts

= Simultaneous display and analysis of network layers .

= Link connections between 5G-NR UE’s and gNB > 2.73dBSTD

= 5G traffic analysis, CQl T lsaryeloceds S
® 5G NR throughput plots according to Shannon method = ng;:;tfeamf‘”m‘”g

= Automatic PCI (Physical Cell ID) planning, Automatic PRACH RSI planning

® Neighbor list (manual /automatic)

® Inter technology Handover calculation

= Automatic cell planning

® Automatic optimization of network coverage and capacity

= Automatic parameters optimization (height, azimuth & tilt)

® Automatic best site selection according to coverage and traffic targets

= Automated frequency planning, refarming frequency bands and inter-system
coexistence

® Monte Carlos simulator



HTZ communications fully supports drones and HAPS (High Altitude Platform
Station) systems for coverage (4G/5G broadband), coexistence analysis with
other systems, interference (including ATPC) analysis.

E A o a5

A
TxiRx A (0) ~ |56 TOD (104) R VAR il L i ol o] I e repor
Tx/Rx - X ¥ - x vl - i ___
tominal power (W) [ 200 3 z

£
i1

Frequency bands

|
oynamic (48) [0 I
T ant gain (d8) [ 16.80 |
\
|

Rx ant gain (08) [ 16,80 ot kazoe A
Losses (48) [ 0.00 | e 0.0 R 6440—-6 520 MHz
T add osses () [0.00 o 6 560—-6 640 MHz

o " n
ELRP (W) 95726 P HAT 4 o SN,
Frequency (4Hz) [ 6450000000 ... i ‘ -

27,9-28,2 GHz
31-31,3GHz
47,2—-47,5 GHz
e 47,9—48,2 GHz e
o g ies Ko §

= R —gom s wsris sine s ssma wsns s s )
~ A e=zn i s ks i i s i ? 7] <« Nominal path
<==P Ppotentiel interference
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34 - RADIO NAVIGATION SYSTEMEE®” /'

® Doppler VOR

® |[nstrument Landing System (ILS)

@® Coordination with FM systems (SM 1009 recommendation)
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3.4 - DOPPLER VOR

' Horizontal pattern -90 Vertical pattern  +20
General | patterns | Channels | site | advanced |
A=
Type Sianal Status Frequency plan
Rxa@ v |vorce = =] ) oMot [ acheted |
Tr/Rx Coverage Info
MNominal power (W) _‘]_UE]_[) I
———— props2 i} = - = . —_—
Dynamic (dB) o Callsign Parentng g
Tx ant gain (dBi) _T_j;. Address Date
—— mdd
Rxantgain {dBi) 7,20 20130626 | ¥y¥m
— —_— Info (1) Type
L::SlES (dB)dBE] w Variable power & :
Tx add losses (dB) g.o0 @ Fixed power Infa (2) Link amni 3.5PY
ELRP (W) | 295,1209
------------ — @) Fixed frequency R Group
Freqencr (i) _}?B_IO_SOOD (2 Freghop/wide band [, | T |
Antenna height (m)  3.00
——— Yariable elevation User . Call number
Txbandwidth {kHz) _EE?EJ @ Fixed elevation o ()
Rx bandwidth (kHz) 50,00 '
Comment:
==]
SQL record 0 Ctrl4Enter: change line
[ ok ][ cance |




3.4 - DOPLER VOR

Seoul
MESHAL




3.4 — DOPPLER VOR

. Profile

|t R ciotter O -t BEM octe m | EEXN -

0m

0.00

[Tx] PotH R [Paith]
Altitwde 1900 m Altitude: 0.00 m Algebri nce- 28 3 ldometers
Coord: 12648722 4" E3T32334°N 12 4DMS Coord: 278 0 4161760.000 Anguiar distance: 28 21 klometers

Amntennac ] Antenna: 1000.00 m

BIRP {mask 25512051 W dBm dBuV/m. -133.0 dBm - Target 10.0 dB

Radizted power: i FSR: 55 i/, -62.0 dBm, S{uVy: 17765
Angles - V-1LE3 (M) H Tk 30e 02 dB - EndToEnd 116.7 dB
Pattem ko f & Model atte daB

Frequency: 10805000 Mhz - Propagation
o U525 - Deygout 13.4 dB - Subpath B - ‘Ground reflections: (0 dB - Cluttes terrain

1st 1/2 elfips- 14011 m - Earthc B500 km (land) 8500 ki {sea) - Rain: 0 dB - Gaz/Fog
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3.4. ILS/VOR COORDINATION \

Implantation of ITU SM1009

The aim of this recommendation is to check compatibility
Between sound broadcasting service in 87-108 MHz and
the aeronautical services in the 108-137MHz band
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3.4. ILS/VOR COORDINATION

,r
%’ - -:«i- s,

g 4




Extended munway
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3.4.ILS/VOR COORDINATION WP /|




-h

e | Regulation | Database Object Reports Tools 7

Threshold limited polygen calculation..,
Effective heights

Coverage + interference...

o

ITU coordination » GEDG conformity...
FCC coordination » Medify station according to GEQG. .
Regional coordination b <M 1009...
i 4
Craatraitts Compatibility report..,
i 3
Windfarm UFS - NES =
4
Human hazard Dictances .

P 1077 hikiz H Fhii o



Microwave ¥

EFHE Map Direct Coverage

Multipoint  Subscriber  Satellite Statistics Path D.F  Measure Regulation Database

Object Reports Tools




Record Testpointinfo Wanted station # Callsign Wanted freqMHz FTx 1MHz FTx2MHz FTx 3MHz Fintermod MHz Intermod product Interference type FS1-+correct.(dBuV/m) Co =
8765 ILSy7 1 ILS 108. 10000 108.00... 107.90... 107.80...  108.10000 1A+1B-1C No interferenc... 81.1 5.t
i O i e ") o i St w3

‘ 8767 ILSx8 IS 108, 10000 108.00... 107.90... 107.80... 108.10000 1A+1B-1C Interference A... 92.9 Sm
8768 ILSx8 1 IS 108. 10000 108.00... 107.90... 107.80... 108.10000 1A+1B-1C Interference A... 92.9 58
8769 ILSx8 1 ILS 108. 10000 108.00... 107.90... 107.80... 108.10000 1A+1B-1C Interference B... 92.9 5.¢
8770 ILSx8 1 ILS 108. 10000 108.00... 107.90... 107.80... 108.10000 1A+1B-1C No interferenc... 92.9 y
7, WE; EEEN, EEE BN S NN NN S . o W, VRN o RN W
8772 1Sw8 1 s 108.10000 108.00... 107.9Q... 107.8Q... 108.10Q00Q 1A+18-1C Mainterferenc... 929 9.8
8773 ILS x9 4 LS 108,10000 108.00... 107.90... 107.80... 108.10000 1A+1B-1C Interference A... 92.5 7
8774 ILS x9 i ILS 108, 10000 103.00... 107.90... 107.80... 108.10000 1A+1B-1C Interference A... 925 70—
8775 ILS %9 1 ILS 108,10000 108.00... 107.90... 107.80... 108.10000 1A+1B-1C Mo interferenc... 92.5 7. l—l

| 8776 IL5 x9 : 8 LS 108, 10000 108.,00.., 107.90.,. 107.80... 108.10000 1A+1B-1C Mo interferenc.., 92,5 7
8777 LSx9 1 LS 108. 10000 108.00... 107.80... 107.80... 108.10000 1A+1B-1C No interferenc... 92.5 A
R e S . O o N o B oA o SRS RN 5 NN RGN o I 0 N
8779 ISA 1 ILS 108. 10000 108.00... 107.00... 107.90... 108.90000 1A+1B-1C No interferenc... -12.3 3.‘
8780 ILSA 1 IS 108.10000 108.00... 107.00... 107.90... 108.90000 1A+18-1C Nointerferenc... -12.3 3.
8781 ILSA 1 LS 108, 10000 108.00... 107.00.., 107.90... 108.90000 1A+1B-1C No interferenc... -12.3 3.
V7 i ! ommm wl fmmm  hle  Gal GeAlP wAROCmmm el N e mmm 3
8783 ISA 1 ILs 108.10000 108.00... 107.00... 107.90... 108.90000 1A+18-1C Nointerferenc...  -12.3 o

[ 3734 LS & 1 LS 108,10000 108,00.., 107.00.,. 107,90... 108.50000 1A+1B-1C Mo interferenc..,  -12.3 3.
83735 ILS B i LS 108, 10000 i0&.00.,. 107.00... 107.90... 108.50000 1A+1B-1C Mo interferenc,.,  -25.1 L
8786 IS8 1 LS 108, 10000 103.00... 107.00... 107.90... 108.90000 1A+1B-1C Mo interferenc... -25.1 3.
g7/87 LS B kg ILs 108, 10000 103.00.,. 107.00... 107.90.,. 108.50000 1A+1B-1C No interferenc,..  -25.1 5.
8788 ILSB 1 ILs 108, 10000 108.00... 107.00,., 107.80... 108.50000 1A+1B-1C Mo interferenc... -25.1 5.8

‘ 8739 ILS B 1 LS 108,10000 103.00... 107.00... 107.90... 108.50000 1A+1B-1C Mo interferenc... -25.1 5.4

‘ 8790 ILSB 1 ILS 108, 10000 108.00... 107.00... 107.90... 108.90000 1A+1B-1C Mo interferenc... -25.1 5.0
€| it | P
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35 - RADARS AND MULTILATERANGIS TENIS

® Surveillance systems (Radar)

® Multilateration (MLAT)

@ Coexistence between radars and other systems
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3.5. RADAR PARAMETERS

. Radar parameters: 5 RADAR

Peak power (ki)
Antenna gain (dBi) TxRx
Losses (dB) Tx/Rx
Radiated power (W) lm

H—

Mean power [} [ 0.625

st et o)
Frecuency 0742
Theshad @

|

IF BW (Hz) = (®) 1.2 / pulse width {sec)

Save... | Constraints... |

Bistatic [ ] [ = |

General  Patterns  Channels  Site Advanced Radar
Type
|Radar A (4) ¥|

IF bandwidth (Hz)
Pulse width (us)
Moise {dB)
Detection PD
RCS (m2) [2.0000 [L

o 0

Unambiguous range | 149895.0 km

() 1.0 / pulse width (sec)

Energy {Joule)

Effective surface {(m2) |0.13

NKT | 1.636221e-20

MKTB {dBm) | -111.05

R/RO fm) |97

Radar limit - /RO (km) | 97.20

[ pattemn... | [ Use distance pattern for RO computing | Convert to Tx;'Rx.

PRF = Pulse repetition frequency

.

Annuler




3.5. RADAR PARAMETERS

. Radar constraints

Radar type
() High/medium altitude

®
(O Others
(O Landing
(O User defined

Area constraints
Max radius (km)

Intermediate radius (km)
1zt radius (km)

Slope (%)

30.00

20,00

5.00

0.00

Distance i ':e'lev.;tiun pétll-:'ern D
[ ThmM [ TkmM [ [kmM [ TkmM [ Tk [ ° TkmdM [ * TkmeM [ * [km/M [ * [ km/M corverted diagram praviem:
B9v000 E815Ez 49zies 29[27a6 9 [33ze 1104031 3 [azs4 51 [2477 71 [1639
foza N[en [eres [77s [3357 0 [3832 [321s 2438 66t
10,58 16.40 2222 2804 [33Ee 3963 3176 7399 16.22
10.87 16.69 2251 26.33 134.15 139.15 337 Z3.60 1583 dB
EE 16.38 2280 -25(2362 B (3444 153876 30.98 23.21 15.44
f1ee  N7ze [0 [z [3474 [3837 [3060 [zzsz [isos
11.75 1757 2339 29.21 3603 3738 30.21 2244 1456 e
12.04 17.66 2368 2950 a2 3759 2982 2205 1427 |L.d|
12.33 18.15 23.97 29.73 3561 720 29.43 2168 13.89
Snlines Bbio 44 40024726 -20(3008 O 3530 2003651 40 [2904 BO (2127 80 [13A0 ratary
X7 [ 3037 5580 3643 2565 2088 1311 L km
: ; 0z 2484 3066 70.30 3604 28,26 2043 1272 O statuts mis
SRR T K 2513 30.95 79,50 35.65 27.85 2010 1233 intemational nautical mile
Begn (%} o 60 2542 3.24 7600 326 [27.49 1972 [1a4 geomaphical nautical mile
o B3 [&m7 19[3183 5 [e1od 253467 270 [153 1155 :
P o 05 o [aes. [oso.  [mess [zEA [ess [ar Ri/RD: 367.90 mile:
Distance (km) | 5,00 48 26.30 3212 5080 408 @3 [ess [ome , I
A R 2 T F R EE X 93 [1816 [0 st || interpolate | T
05 [ece8 [32.70 [a160  [3332 [2554 [17.77 8 1000 ’—I w© T
e 36 0[z717 1003z 10 [aa70 0 [azas 30506 7O [7sa o el

Begin (%)
End (%)

Distance (km)

Cancel

30

20

i e RADAR HORIZON
0 200 40~—60__80 100 120 140 160 180

=
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sint Subscriber Satellite | Radar | Localization OTM  Measure Statistics  Spectrum

Coverage calculstion v | Radar coverage...

Coverage analysis k Radar F5 coverage...
Interference ] Radar coverage (min detection)...

Lahel

ITarget detected
|1 B0 fest ASL min
|3uu feet ASL min

|45c| feet ASL min
IEEIEI feet ASL min
|?50 feet ASL min

|anc| feet ASL min
|1 050 feet ASL min

|1 200 feet ASL min
|1 350 feet ASL min

EECT T ECT .



£ il

| Cowverage calculation
Coverage analysis

rference

-] Radar interference

visibility rule (> nmrad) | .ggq9
{9999 =normal}
(®) Unwanted = activated
(Z)Unwanted = de-activated and activated

(_iUnwanted = de-activated

o

Collision probability (Unwanted aperture)

Percentage of time - wanted | 50

Percentage of time - unwanted | 10

Target height (m) ,.2000.00 [

Cancel

Station list...

IRF...

This functions rotates the radar horizontal antenna pattern in 1 degree intervals and
calculates the I/N and Threshold degradation. The radar coverage is then calculated
using the threshold degradation and then calculates the radar coverage for the given

probability of detection and radar cross section.

ML -> ML RADAR I/N Levels
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. . . Report
HTZ communications includes advanced features
. . . . ‘ ‘Wind turbine - Radar constraints ‘
for the analysis and validation of the coexistence
Fadar ype “Wlind turbine # Calksig Height Agriesment Max Height
- = P e
between radars and wind farms. ; :
Landing 3 Eolienne 150. a
Other 2 ;D Brne 150 [i]
. Wind turbine parameters: 45 WT000001 E;”I{e‘raltilude g Eg z::z 128 NE
H/L altitude 3 Eulienne 150 [i] 15
General pattern Envelop  Site
Type Status
wind turbine (12) | nuse v T actvated |
General Info
Masthelor () Caliign [wroooo01 |
Slade s (m) 5000 e e
Ak RS G [ wrooooo1 | [20161205 |vyyymmdd
Tower RCS (m2) |1"fu @ | ‘T"p‘m |
Ref. frequency (MHz) (rcs) I[n_fo(z) | ‘Lhk |
Network ID Group
I ‘ I - - (fontsized (O font size 10
o __ Call rumber - rinter ‘hp AR R Hp”"t st | e | [ uwe | T vestart to enabls modification
wz Ao ]
ITU >
FCC >
Mational r ‘: 5 Jeia A |
Constraints » Cha d'éolienne
Windfarm ¥ Wind turbine test point reflection... - * L2 o = .
Human hazard > d turbine interference... :
ICS manager... Wind turbine radar constraints...
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Interrogator ask airplane to
identify itself

Airplane transmit signal
Sensors receive the signal
Base of ToA difference the
location can be accurately
evaluated



Airport Surface
Detection Equipment
(ASDE)

g

Transponder
Multilateration

Ajrport Surv
(ASR)

md]mm|d:u-mls|srt= Ihd\fmd‘

ry Tx/Rx parameters: 1 Interrogat

Type Signal Status Frequency plan
T2 A (@ _ﬂlM]_AT interrogator (55) _:Ilc:annected = = [ = activated
TR Coverage ~Info
_o.ﬂnd p -wer ll”_
mus25 : )
Dynamic (d8) [o Calisign [ Interrogat Parenting I 0
Tx ant gain (dBi) | s.00 i L Address Date
dd
Rxantomn (@) [s00 [ Airport tower | 20160208  Yyyymm
008 (dBW/MH2) [o
Info (1) Type ID
Losses (dB) b(! 0.00  rx|0.00 P [mwx e
Variable power
e fosses (o) I .0 % Fixed power Info (2) Link
E.LR.P (W) 316.2278 |1
| T i T | etk 2 o
lAntema height (m | 90.00 l
= User Call number
Tx bandwidth (kHz) | 29000.00 _J | [0 |
=
Rx bandwidth (kHz) [ 24000.00

Comment:

Demo MLAT Interrogator parameters

SQL record 0
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3.5. MULTILATERATION =Air Trafti

HTZ communications helps in

=  Planning where to put the sensors
= Planning Best spot to put the interrogator
= Evaluate the accuracy/range of the sensor network




O 2 - o
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3.5. MULTILATERATION =Air Trafti .o

HTZ communications can asses the precision of a
multilateration system

"  Time Difference of arrival "  Time Sum of arrival (TSOA)
(TDOA)
..... LT O Sensor 0
‘o Sel}\s\ . I’n,uir‘r;(;tu,r . ‘
o4} “  senser ‘&‘sm N . ‘I
Semsor 1 @ 7 i T T N TXPR
i R T ;‘ " @, : pross
! Q- DTOAS ' s
: T O Sensor
: ! ,”' DTOA2 ? .. \gro.u
V 4 / ‘o
________ § 0 > R Sensor 4
» Sensor 1 (o] /
o] Sensor 2 F /oron
S ¥ /m AL (o)
o Sensor 3



oT 5 Ite = § <+ X

-h

o Move stations

: Duplicate stations...

O * Sl SNl ’ i Rotate station antenna...

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

Microwave link list...
Search site...

Assign subscribiers to..,
Isolate subscnibers

Isolate orphan subscrbers
Mask subscnbers

Subzcribers counter

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..,
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3.5. MULTILATERATION =SENSOR"§

[
e

2%
1
8

‘*
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3.5 MULTILATERATION ACC JRA

MLAT ACCURACY MAP (H)

MLAT ACCURACY MAP (V)
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Interference from non- Satellite

Interference & EMC .
aeronautical sources

Interference calculation methods

= C/I (signal-to-interference ratio
required for the receiver)

= TD (Threshold degradation)

= |/N (Interference to Noise ratio),
C/N+l (Signal to Noise +
Interference ratio), TIL, SNR

= |RF (Interference Rejection
Factor) masks

Interference types

= Unwanted emissions: Spurious
emissions and out-of-band
emissions

" |ntermodulation/ Harmonics
= Noise Desensitization
=  Harmful interference

= DSM (Dynamic Spectrum
Management)

Recommendations:

= |TU-R, ICAO CEPT, ETSI, 3GPP,
FCC

Basic functionality

Radar vs. LTE

Radar vs. Wind turbines
ILS/VOR/GBAS vs FM
VHF vs. VHF

Jammers

EUROCAE, RTCA, ETSI, CEPT ECC

International, bi-lateral and regional
coordination

®=  Maximum Field strength limit

=  Border coordination and border
agreement

= UFS, NFS, UFS delta, SFN test
report

=  Compatibility report
= HCM

&

Global flight tracking for Civil Aviation
Resolution 185 (Busan, 2014)

= Coexistence with other radio
systems

= |nterference/loss of tracking

Wireless Avionics Intra-
Communications (WAIC) — WRC 2015

®  Parameters and Operational
objectives for WAIC systems: Are
systems in use when cabin doors
are open?

® Fuselage attenuation and other
surface attenuation above and
below 15.7GHz.

Interference into Earth station
® Earth station vs. microwave

= Earth station vs. satellite
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3.7. INTERFERENCE ANALYSIS

[ | HTZ | PRO: | DTM: D75_2m5 | PRM: TETRA | EWF: TEMP1000 | SF1

File Map Direct Coverage Microwave Multipoint Subscriber Satellite Statistics Path Localization Measure Spectrum Database Object Reports Tools ?

]

o 1138

CO-CHANNEL
‘ INTERFERENCE ISSUES
Threshld:MdBnVl : (PI N K CO LOU R)

Tx0004

TETRAOD4 - 46.0 dBu - Cx 01 - 390.575% MHz - 1 - COV

Multiple C/f (dB) masic - Prioity 4
[Gobalpp 1 @8

(®) Compare Tx/Rx bandwidths

CH or V: 3 dB protection except if global XPD=0
Ne0 19 [lused N=8 | 3g [Jused
N=t o [Jused N=9 3 [Jused Options

[used N=10 55 [Jused [ Activity factor weighting [CIreq+10log(activity)]
Clused N=1t 59 [Jised [ Channel weighting [Clreq +1Dlog (bex-c)nbed]
[Clused n=12 3 [used

[Jused N=13 35 [Jused | More et

[CJused N=24 .59 [Jused
N=7 59 [Jused nN=15 5 [Jused

(®) Unwanted = actvated
() Unwanted — de-actvated and activated
O Unwanted = de-activated

Pilot channel:

N0 g5 | Nei
\—‘ = (O Global interference
[ use mask as fiter (O Global interference (+ sarting)

Maxnumber of servers 1
/1 from TfRox ~Priority 3

[]IRF from Tx/Rx C1
Wanted threshold | 44

€1 tables -Priority 2

/1 from ITU-R 2033 912 655 1368 1009 560, Rxantenna Heichtm) [ 1,50 |

FCC OET 68, Wiesbaden 95, IEEE —_—
802.11/802. 16, ETSI 101-980 301-538 Max wanted ditance calcuaton... |

(I Tropo (@) steady O From TR ) B

(@ Rice fading OVB) () Rayleigh fading (DVB)

@ DFMUK (OFMITUHS0 Txbandwidth / Tx bandnidth

For Wiesbaden, tropo=1%and steady=50%

NFD matrix - Pricrity 1 e e

[CIcft from NFD/TS-RIF Required C/T (dB) 13 IIl E—
| concel |
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| Threshold == 55 dBuVy/m
h 8
et Tx 0001
Tx 0002 -97.0 dBuV/m - Cx01 - 392187 MHz H - COV
Tx 0002 -97.0 dBuV/m - Cx02 - 39243 MHz H - COV
Tx 0002 -97.0 dBuV/m - Cx03 - 392.634 MHz H - COV

e,

. Interferer 0002 -97.0 dBuV/m - 3.0 dB C/Treq. - Cx01- 392187 MHz H - COV T 0001 -61.0 dBuV/m - Cx01 - 392.187 MHz H - COV
ol sl e S [ . =Tl . - 610 dBuV/m - Cx02-  392.23 MHz H - COV

P -

Record Wanted #  Frequency MHz Cx  Pcinterference

392,18700 35.37
392.23000 27.98
39218700 30,97
392.43000 0.00
392.63400 0.00




ATDI tool allows user to check compliance of an existing or new building structure in accordance with
ICAO requirement within or around the airport. The ICAO recommendations test is based on European
Guidance material on Managing Building restricted area, second edition published in 2009.

The compliance assessment calculations is valid for the following type of communication systems:

= DF

= VOR/DVOR

= |LS (markers, GP, Loc)
= COM

= MLAT

= TACAN

= NDB

= GBAS

= MLS

= QOther



g

rage Microwave

o s

White-Space P2P calculation...
White-Space calculation..,

Available spectrum map...

WSD assignment...
WSD vs DTT interference...

Network interference...

MNetwork check frequency...

Threshold limited polygon calculation..,
Effective heights

Coverage + interference...

Intermodulation...

ITU coordination » Ao Figure3.5

FCC coordination r

Regional coordination 3 Ht_

Fees N
| ICAO Building Restricted Areas... Constraints v —ibiE X

Windfarm » -

Hufots ted 2 Srkmhdiog Repticiod vees Figure: BRA shape for directional facilities (source:

ICS manager... Location

sase | ICAO). The value of each dimension differs based on
The ICAO building restricted the technology at use.

Format: TXT or CSY - Separator: '’
Info, X, ¥, Elevation AGL m, Wind Turbine {0/1)<CR>

area function requires area O —
function requires a CSV AR S [
File with following information
of the building to be tested.

Add on map wind turbines for analysis

Ref. country |

Second cylinder

Type of navigation faclites:
Radar - DF -VOR - ILS {markers, GP, Loc) - COM - MLAT - DME - TACAN - NDB - Markers - GBAS -MLS -
Eanehic First cylinder

Ok | Annuler

Parameters

 (radius of first cylinder)

vz R (radius of conc)

p N > a (angle of conc)

P | j (radius of second cylinder)
‘ h (height of second cylinder)

Figure: Omni-directional BRA shape 3D
representation (source: ICAO)
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BN T/Rx parameters: 1 VORI J F 4 - _ ==
. . - . | General | patterns | Channels | ste | Advanced|
This function will be active only where 1=
. o o . Type Signal Frequency plan
there is an active station present in the — - I e I
project. The technology used by the T W0 €3 () info
, R | !
station can be defined in the general tab Dymamic (&) { LoRa im 82 caton vor1 parentog
. Tx ant gain (dBl) 4, ess &
of the station parameters. ot J0D e g e i
& Losses (dB) @ .m'r{;u;w(ss) ]Ef:él) _‘I':pe D
Tx add losses (dB) Ig.}gj{)ﬁ D info (2) Link |
il [
Frequency () [CIASITO () Hetpok 1) Grop
Arfcon e ) Eﬁ(}% [{3898)) E elevation User Call number
Tx bandwidth (kHz) (3 uficvation & o = '
R bandwidth (kHz) ag';(;f
TV DK (5)
Comment: TVD {39)
[ TVKL(7) E
TVL (8)
g:lﬂt(?l) L<
DTV (13) —
SQL record 0 fieic -
ok || cancel |
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—_——
—_——

Building A

A1(276722,4149000)
A2(276730,4148988)
A3(276698,4148970)
A4(276690,4148978)
| A5(276706,4148982)

CSV file format:

Info: Building identifier

X: Longitude

Y: Latitude

Elevation AGL (m) : building height above ground level
Windmill (0/1) : 1 if building is windmill, O otherwise

O 2 - o> R

A4(}(4,\’4]X

X AS5(X5,Y5)

X A1(X1,Y1)

A3(X3,Y3)

Building A

ICAQ Test - Excel

\K A2(X2,Y2)

ﬂ-]_j X Calibri 11‘ = % FZ Conditional
Paste @ B T'U~-[A & Alignment Number "EmeataSTE
. ¥ |EH-(D-A- - + [EcelStyles~
Clipboard & Fonf u Style
F11 = Je
| B T D E ||
X El i i ipe
276722 4149000 90 0
276730 4148988 El 0
276698 4148970 90 0
276690 4148978 90 0
| 276706 4148982 91 0
7 |Building B1 275244 4146422 100 0
8 |Building B2 275264 4146430 100 0
9 |Building B3 275290 4146396 100 0
10 Building B4 275270 4146380 100 0



Record Shape
1 OMNI
2 DIRECTIONAL
3 OMNI
4 DIRECTIONAL
5 OMNI
6 DIRECTIONAL
7 OMNI
8 DIRECTIONAL
9 OMNI
10 DIRECTIONAL
11 OMNI
12 DIRECTIONAL
13 OMMI
14 DIRECTIONAL
15 OMNI
16 DIRECTIONAL
17 OMNI

18 DIRECTIONAL

Building A1
Building A1
Building A2
Building A2
Building A3
Building A3
Building A4
Building A4
Building AS
Building A5
Building B1
Building B1
Building B2
Building B2
Building B3
Building B3
Building B4
Building B4

276722.000...
276722.000...
276730.000...
276730.000...
276698.000...
276698.000...
276690.000...
276690.000...
276706.000...
276706.000...
275244.000...
275244.000...
275254.000...
275264.000...
275290.000...
275290.000...
275270.000...
275270.000...

Building X coord  Building Y coord  Elevation m ASL

4149000.00...
4145000.00...
4148988.00..,
4148988.00...
4148970.00...
4148970.00...
4148978.00...
4148978.00...
4148982.00...
4148982.00...
4146422.00...
4146422.00...
4146430.00...
4146430.00...
4146396.00...
4146396.00...
4146380.00...
4146380.00...

98.00
98.00
98.00
98.00
98.00
98.00
98.00
98.00
99.00
99.00
117.00
117.00
115.00
115.00
115.00
115.00
115.00
115.00

TypeNav

VOR.

1LS Single Freg
VOR

1LS Single Freg
VOR

1LS Single Freg
VOR.

1LS Single Freg
VOR

1LS Single Freg
VOR

1LS Single Freq
VOR

1.5 Single Freq
VOR

1LS Single Freg
VOR

1LS Single Freq

o«

(1]

Callsign X

VOR1  273236.000000
LS 273076.000000
VOR1 273236.000000
s 273076.000000
VOR1  273236.000000
s 273076.000000
VOR1  273236.000000
s 273076.000000
VOR1  273235.000000
s 273076,000000
VOR1  273236.000000
s 273076.000000
VOR1 273235.000000
1s 273076.000000
VOR1  273236.000000
s 273076.000000
VOR1  273236.000000
s 273076.000000

¥

41459362.00...
4151290.00...
4149362.00..,
4151290.00...
4149352.00...
4151290.00...
4149352.00...
4151290.00...
4149362.00...
4151290.00...
4149362.00...
4151290.00...
4149362.00...
4151290.00...
4149362.00...
4151290.00...
4149362.00...
4151290.00...

ZASL A

30...

8.00

30...

8.00

30...

8.00

8.00

8.00

1704
30...
15..,
30...
15...

15...

3

Final report generated by the “ICAO Building restricted area” function

Listing. . [ Close |
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HTZ | PRO: | DTM: D75_2m5 | PRM: TETRA | EWF: TEMP1000 | SF1
File Map Direct | Coverage | Microwave Multipoint Subscriber Satellite Statistics Path Locslization Measure Spectrum Database Object Reports Tools 7

Metwork calculation 3 ah AGL
Metwork analysis 3
Metwork interference 3

Network Ereq‘ue_nq.' assign ment..

Network planning

Metwork frequency usage.,

Traffic 3
Handaover 3 Network color code / BSIC assignment...
Statich candidates N Network RDS Pl code assignment...
Station polygon » Network Tl sub code assignment..,
Physical layer cell identities...
Carerngemodificsion £ Root sequence index allocation...
Vectorize coverage... SC codes..
PN codes...

Network launch delay assignment...

Prospective planning...

Paint planning... i

Frequency assignment

o o o s o

Rules Options

signed spacns I 1 F [ Apply frequency spacng on same s MHz: = 0.0010 (1) yanted threshld [ 33—

and assignment

[ multi-channels assignment Wi Ok <= 9999999 (@ [hreshold = wanted cover. (extd rad)
O N beeuzat sxiong & | Roen i Global interference Force 0 interference
Maximum frequency Spacing!  gocagaq Mz ®iand oF if (1)=(2) then fixed spacing applied [ virtual made
Bl Number of frequendies | g1 [Forbid same polarization on site ifsz. spacng <~ 1 ° [Junwanted coverage from FOU . [pagn, ..

[IForbid same Tx frequency on same site
roup assignment - multi-channels S At b s = Resolution: 1:1

High ()Medium ()Low

Keep number of channels defined per staton

Rx ant discr

["]Forbid same Rux frequency if distance <=

00 M o =
Startindex assignment (FH mode) ] Forbi sorme 75 Frecuiency i disncs im 300 419/ (O0ETES  (user
I e Mstaove s [ organize Tclist - freq. isolation constrant s m
Number of
~h SRR ] ("] Grganize Tx list - sector constraint (delta=0%) Assign selected station frequendies
() List assignment ["]organize Tx list - coverage size constraint Check for error Number of pass |
Multi-channels assignment ["] Assian polarization (H/V) st hannel
on annel
Minimum frequency spacing: | 0,025 MHZ e 8 Ao i hrpcld - -
- Tx freq. Rx fre MHz
Maximum frequency spacng: | ggqgqqq  MHz Monte-Carlo methad Assign piot channel i I g |
. Number of frequencies | g Adaptie method ‘Assign traffic channels -
) Sequental methad NewTRxox: 1 Stk St SRR
() Tx plan assignment Multi-channels assignment
Same Freq: Actv, T [ NetID Lkd %= []Group
Minimum frequency spacing: | 0,025 MHz : 2 .
o Forbid same fr f i
M By P o {5t cane fregoencyifsame cciotba Max distance | | Station ist... .. Clutter...
9993333 | MHz [ apply frequency spacing ifinside station polyaen b ? 7
@ Rx TxlRx Vlfixed spacng® (] Apply frequency spacing between linked stations ... [ Reset .cov ot [Brave
eckintermodiation prodicis <= 7 [Joveriapping rule (frequency reuse): Reset COV fles before Start if new station order of new coverage
Intermodulation distance <= 1 m FDekars <= - @ (=) signed duplex only used if fixed spacing
Max interference distance x 2 applied
() Polarization assignment H/V Multichannels inter ference Deltafreq >= go1oo00 | MHZ Adaptive and Monte-Carlo methods require several passes
7 =1 a3 95 I 102 116 i

44 dBuv/m | CPU% 51 L1S
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Thank youl

www.atdi.com

contact@atdi-group.com




