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Measurements Polarization
oK I

Show I

Gain of antenna: 0 dBi

Cancel |

IGi'\U neDrive - &ltair Engineering, IneATTT~

A )

A
=y

PLATEAU

by MLIT

I~

L L Nl DN h
GUI & A
x/Longitude h X 375723.8481 (m)
y/Latitude ° Y 3924901.5095 (m)
z/Height ) z (N1) 10.0 (m)
Azimuth 0 340 (7 )
Downtilt l XN\ O ) 155 ( )

I

Transmitter Settings MHz " 2 4525 (MHz)
Tx Power h A 4.58 (W)

~NJ T A(ProMan T A )
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6 7 A

TN

A
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Cell

Nl| 1

X
MNumber and Name of Cell in Project
MName |An!ema
Status of Cell in Project Location of Antenna
% Enabled (Prediction computed) x / Longitude | 375723.8481 m
" Disabled (Prediction not computed) y / Latitude | 3924901.5095 m
[T Set as Repeater 2/ Height | 10,0000 m

Transmitter Settings

4525 MHz

eras © W DueuPA
= " dBm " EIRP
C ERP

T Power

Prediction Area [Cell)

Prediction area is identical for all cells/transmitters
and defined on the simulation tab.

Measurements

* Height relative [to ground)
™ Height absolute [to sea level)

Artenna Pattemn
" Omnidirectional (isotropic) ant
% Directional / Sector a
Orientation

Azimuth | 340 * Downtit | 155 + | &

Antenna Pattemn

|G:'\DneDl'we - Altair Engineering, Inch0C
Select I Show |

0 dBi

Gain of antenna:

Cancel ‘

\

PLATEAU

i e 4 5 -
GUI & A
x/Longitude h X 375723.8481 (m)
y/Latitude ° Y 3924901.5095 (m)
z/Height - z (N1) 10.0 (m)
Azimuth 0 340 (7 )
Downtilt l XN\ O ) 155 ( )

I

Transmitter Settings MHz " 2 4525 (MHz)
Tx Power h A 4.58 (W)

s  (fProMan
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A7 P https://maps.gsi.go.jp 18
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3D tda 3D [EN 0 python 3D $L P
3D _ 3D 3D _
p idb tdb P p STL tda P
\ oA i v 1a | \ 17
pGU AJP N https://maps. (PDF )
gsi.go.jp
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3D
1)3D A CityGML
CityGML CityGML

5

d
tda
tda file h i /
ile

{

file

tdb file h

A

v

>
P VI 8 PLATEAU
(STL )
i & y AR
Altair 4 1: 1 ) ~ | CityGM
CityGML 2: N\ | il
3:UTM A (.gml) (.STL)
& 4:0 A
& Je e
a A
Altair 1 CltyG M L ] " ‘8 N A A
CityGMLA 1 J 0
.gml A N a J 1
.gml 1 1 A
(STL) 1 1 A
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. O > 6 > G
3D sTL P vI 8 PLATEAU
2) (STL )
CityGML CityGML J
6 Sirr]Lab :

tda K
tda file o 'i i Altalr
e SimLab
(STL) |(.STL)

N
a
tdb file h idb file h
a J Y
an
T E—— . .
! « | N & N 6 A AN
5 Altair 1 =z .
2. 7 | A STy A J 10
txt file ! : a
fpp file j ?
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ASCII Line Format( tda

> 6.

CityGML

{wa

file

A

&

P Js

)

5

PLATEAU

hhhhhh

: y N J A
Python tda 6 4) KA a ASCI
8 Line
CityGML (.STL) | Format
(.tda)
& A
d y J ASCII
Altair 1

v

Line Format(tda
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3D
CityGML CityGML
{
— Oy
tda
{
i

A

txt file

fpp file

5

Altair 4

PLATEAU
: y n A
Altair i WinProp
WinProp WallMan
WallMan (.STL)
(.idb)
ASCII \
Line
Forma
t (.tdb)
(.tda)
a A

v
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u K | 17PDF ) B SR 4
A4 A ld | 0
1 R

A

A https://maps.gsi.go.jp
|

K https://maps.gsi.go.jp/help/intro/kinolist/2 -jusho.html

{17 (PDF )
—u - J 1a |

IS
)
2
)
(S
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A
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&\ ALTAIR

RSRP
[dBm]

-75.00
-80.00
-85.00

— -80.00
— -95.00
— -100.00
— -105.00

-110.00
— -115.00

-120.00
-125.00

D

Y RSRP

HFREHADVEBER

PasstliBml, DO\

E PLATEAU VIEW

RSRP

375430,
375430,
375430,
375430,
375430,
375430,

y

PLATEAU

by MLIT

10500 3924968, 92500 -117.0093
10500 392496417500 -117.1289
10500 3924964, 42500 -117.1993
10500 392496467500 -117.2705
10500 3924969, 92500 -117.3427
10500 392497017500 -117.4144
10500 3924970, 42500 -117.4872
10500 392497067500 -117.5604
RSRP A )
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€ WinProp

A

2\ ALTAIR

Power
[dBm]

-40.00
[ -50.00
- 60.00

.» -70.00

[ -80.00
-90.00

|
\Power [dBm
VQU.O"'L""J"-SU,Q"/? wxx_70\)

E PLATEAU VIEW

375400,
375400,
375400,
375400,
375400,
375400,
375400,
375400,
375400,
375400,

e

PLATEAU

by MLIT

89500 3924386.42500 -101.9846
89900 3924388.67500 -102.0129
89500 3924886.92500 -102.0414
89500 392438917500 -102.0700
89500 3924389,42500 -102.0987
89900 3924389.67500 -102.1275
89500 392488992500 -102.1565
89500 392439017500 -102.1856
89500 3924390,42500 -102.2148
85500 3924390.67500 -102.2441
J A )
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Altair Feko Home >

( K WallMan )

File > Convert ~~ Database i *

o y 4

o y 4

OK *
WallMan

WallMan Home > ProMan \

( K ProMan)

File > New Project *

Project > Edit Project Parameter +

Computation >Run All Computation

ProMan

ProMan

A
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1) Altair Feko

= Altair Feke 2022.001 — > )

Search (Al+S) ? U _,I
File Home  Documentation  Utilities
T & @ WA A - WallMan |
<& EDITFEKD oy S| S 0, y -
E ‘W Za &1,

L L - a0
w~ € -~ P = P

= : n
CADFEKD POSTFEKD o) pyjprpy | FroMn Walldan AMan | e | newFASANT | WRAR  SAM c:.:dc;tgefgr Terminal Wal I M an 0
Felio "WinProp newFASAMNT WRAF Tools
WinProp WinProp
~
ProMan WallMan ProMan N
] i 4 »

Q ProMan 0
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2) WinProp WallMan: [ 8

<w Altair WinProp - WallMan )
U A
& Wiew Settings Preprocessing 7 —
Dﬁnémxlgmm[}ﬁjllil? mE | orrurosoeBE  File 0 File

Conversion of Indoor Vector Databaze *
e % %y a0 | @ G S e T EE A
[ T—| [ "ot of Datebase
Eile  View Settings Preproceq | |E thography File
Mew Database

~lEEHE

Convert
Indoor a Indoor 1
Database Indoor 1

MNew Project

Open Database... — Optiohs for conversion
Open Project... [~ Simplification of Walls/Objects Settings | 8
Clene P ru-j ect... [~ Extended Messages in Progress Window

. . ¥ Load Database after Conversion
Printer Settings...
onvert Indoor Databasel

Convert Urban Database Cancel |

Conversion OK
of Indoor a A

Conwvert Clutter Database
-
Convert Topo Database € 3 o [l = womyckhemetoR AL » v > i > e Vector
- - TS =3 =
Convert Vegetation Databasd **~ ™7 . Age
o o w atabase
18) 52391439 bldg €697 opst 3D Object e
Convert Clutter & Topoto Vg | ¢ g o
@ 53291570 bldg_6697_op.stt 30 Oject
@ s3390429.bidg 667 st 00tjct
: : O 3 susisubisg 6o37.opst 00tject
Edit Material Catalogue.. Ml B i e Ot L ”
G @ sssorser g 6697.opst 00tjct /'l a
| ® s bion weropen 0 Object
P 1@ 53391541 bldg_6697_op.stl 3D Object < <
18 s2391469_bidg_6697.opst 30Object =
B sz onrcpes 00 N N /1
B @ smmobsemons DOt e
ki 1) 52291531 bldg_6697_op.stl 30 Object 6050K8
& @ 539149 bidg 6697 opst 300bject 528K8 /
Iv 8 i bidg e697 opst 30 Otject 208 5
TPNEN: | | [ stereolithography Databases (%, v
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2) WinProp WallMan:

A 3D A

A Format of Database
) OK

[ v

A File

STL

114

a
CityGML

y

Il @) &) @) &) (@) &)

533944 _dem_6697.5tl

533954 _dem_6607.5tl

53304452_bldg_6697.5t
53394453_bldg_6697.5t
53394461_bldg_6697.5t
53394462_bldg_6697.5t
53394463_bldg_6697.5t

Conversion of Indoor Vector Database

— Format of Databasze ‘

aphy File Form:

r— Optionz far conversion

[ Simplification of walls/Objects Settings |

[™ Estended Messages in Progress ‘Window

[ Load Database after Conversion

w
L]

W
o o

u
]

[ T T e B A

A

NCNONCNONONONG!

10:
> 10
> 10

10:
» 10
» 10
> 1

w
]

TP L& (N):

>
v| Stereolithogr Databases (%, ~

A
=

PLATEAU

by MLIT
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2) WinProp WallMan: I 8

A 3D /'l a -4 Coordinate System pod
A UTM /1 /'| a a J 7 — Coordinate System
— Diatum of coordinates
214 54 N |
OK |'w/GS 84 [world Geodetic System) -]
UTM ¥ y | & ~UTM ar Geadetic l
A7 P https://www.gsi.go.jp/chubu/minichishiki10.html &+ UTM Coordinates
' Northern Hemisphere
Zone Mr. |5
WEIX8” WIS 53T et 4 ™ Southern Hemisphere
SSH .
;,'(;.;g.o w‘f " Geodetic Coordinates [Longitude, Latitude)
_ Pl ..
. e ol N e ‘ ak I Cancel
- = .o o'-l r E (32° ~a0°
32° N
! =
i @ 1 - S6HF
P o AR — B 24° N

(16" ~2a
126" € 132" E T138° E 144" E 150'@
BEEC” W= — 51T

w2 B 21A7 P VIV | A
v 1 1 2 1 5 104 UTM { E ' _
URL https://www.gsi.go.jp/common/000095535.jpg pi AM 2022J 74 254 P
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3) WinProp WallMan: I 8

N
k5%

0 y
Altair WinProp - WallMan

View Settings Preprocessing 7 Flle ) Flle
DEHE s sl ~RB|E % ? 0N 0L TULFLS7OSHE|D A
v | @ qd Hew 31 || ZE|EHE| %S

File  View Settings Preproced

Convert J
Topo
Database

Data
Conversion OK

Data Conversion

Mew Database Type of original database - Coordinates of converted datsbase ——————————
. ( Topogiephical Diatabase [Digital Elevation Data = DEM) ¥ UTM Coordnstes
New Project

Format of original database
Open Dat . (|A55"L‘“5Fm’“5‘ =] Zone i [54 Hemisphere ?E

~Coordinates of original database ———————————— | Geodelic Conrdnates [Longiude, Latiuds)

'Dpen PI'DJECt. [WGS B4 [wiorld Geodetic System] |

‘ I~ Convert additionally to vector database format (~tdv)

Clone Project... & UM Cominates ~Handing of Undefined Pissis

" Geodetic Coordinates [Longitude. L afitude)
" Undefined pixels remain undefined

Printer Settings... @ Undsfined pirels sek to eansiant value d N
- Options for conversion ————————————————————
Resalion lw— o Constant value for undefined pixels 0
Convert Indoor Database € Inerpolate undsfined pisels
Factor for Yalues in file 1 “windoe size for interpolation 50 m
Convert Urban Database — .
Convert Clutter Databasze

Convert Topo Database I
Convert Vegetation Database

v A e« tmp > export v | O P exportDiE®

= - HLWTALS - =~ M @ w 14
Convert Clutter & Topo to Vector P - =5EE & # /-l a

{% unioned_dem.tda 2022/06/11 11:14 TDA 7741l

Edit Material Catalogue..

TPANANY: | unioned_dem.tda v| | Database (*.da)

-
|
F@] | wow | |

N
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3) WinProp WallMan:

A 3D A d

A Format of original database

ASCII Line Format
A UTM Coordinates
A File ~ ’

A

Qe
A

°4 N J

Data Conversicn

Type of aginal database Coordinates of converted database

Topographical Database [Diglll Elevation Data = DEM) * UTM Coordinates

Format of original database

|ASEII Line Farmat j . N
Zone M 54 H h
ane Nr. emisphere 5
Coordinates of orginal database &
[1#/G5 24 (world Geodetic System) |

[T Corvert additionally to vector database format (= tdv)

* UTH Coordinates Handling of Undefined Piel:

" Geodetic Coordinates (Longitude, Latitude) X X

" Undefined pixels remain undefined

" Undefined pizels s2t to congtant value
Conztant value for undefined pisels 1]

Optiong for conversion

Resolution 10 m
* Interpolate undefined pivels
! 0 om

Factor for Yalues in file window size for interpolation

TrALEN:
TP NOEAT):

~ I2NT-OF BT

< tmp » export

tesq

QK Cancel
W ¢ ®
< 1 [« tmp > expont v o
E2  HIAS- - o e
4% - &5 ™
o 1% unioned dem.tda DA 77
X @

v < >
) F7ALAN): |unioned_demtda «| |Datal tda) 4

Database (“.tdb)

Footl
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. Qa > /.
4) WinProp WallMan:
K7Ta 8
A WinProp version 2022.2 CityGML
A A CityGML STL
A A CityGML STL

Line Format (.tda)

import pyvista as pv
import numpy as np

np.savetxt('output. tda',pv.read ('input.stl ).points)

Conversion of Indoor Vector Database =,

Format of Databaze

CityGrL [*.grl, .citygml]

CityGML

y

PLATEAU

1 8
CityGML
0 N a A 0 /
WallMan 8
STL A Python WallMan ASCII
Conversion of Indoor Vector Database et

Format of D atabaze

Sterealithography File Format [zt [ASC1/Binary)

STL
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4) WinProp WallMan :

K STL
A na STL el > 7.
SimLab 1 SLT
A CityGML l
STL 1 STL
J CityGML
A A J STL

STL

PLATEAU
8
13) SimLab : *
N a CityGML 1 STL
na N 1 a4 SimLab 0 1
1 STL
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N
k5%

V)

. ~
5) WinProp ProMan :
Itair WinProp - WallMan
ile View Settings Preprocessing P
plee s x s=e |-~ BE|wt|am|ocrororoenE D |08 |
e T Py an | @ QG Y @ IR Hew 3 | S B e 2S5 | @ — i | O (e

o

New Project

[ Wireless Technalogy (A nterface]

Please define the air interface [technology] of the
wireless network pou want to planssimulate,

“rou can either select a pre-defined air interface or you can

define all settings of your air interface individually.

1f you want to uge this tool only for propagation analysis, - 1} Databa:
you should disable the air interface. T
1 [~ Use only preprocessed vector databases - 3
I IPmpagatian Analysiz [without network planning) ;I 30 indoor hui\din; data [Vertor database

Definition of air interface not required

Prediction of path loss, received power, delay spread,
channel impulse responses, angular profiles, angular
spread, LOS.... is possible for all ypes of transmitters.
But interference and capacity are not considered

I Select I

In caze of any problems you can contact the support team of
Altair Engineerning, Inc. via

Technical Support.  Contact Technical Support

r~ Polarimetric Analysi

= Standard (suitable for all scenarios and propagation madels)
© Full [limited selection of scenarios and propagation modeks)

Siermy

Ok Cancel |

New
Project

8

New
Project” A

-1.Wireless Technology
Propagation
Analysis(without network
planning)
-2.Scenario a

Indoor Scenario

-3.Databases a
8

OK
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) File Project Computation

tair WinProp - ProMan - [ymm_w_ant.net]

Display Edit Analysis Data Settings Window ?

n
k]

V)

lal ol al alolololale losl

Edit Project Para mm_w_ant

ropagation | Sites | Database | Computation |
An

ea of Planning / Simulation

[1dentical for all transmitters =] [Rectangular Area (Herizontal planes)
Lower Left Corner Upper Right Corner
x / Longitude | 375400.73] ‘ 37592477
y / Latitude [ 3924885.3 ‘ 392535034

Resolution of prediction results

025 m

Resolution

Prediction Height (relative to ground)

Heights relative to ground =~ 4_':#

Height 1500 m

[” Check vertical distance to TRX

Additional Prediction Planes

[ Surfaces of Walls

Simulation Parameters

 Stationary Simulation fort = 0s
(" Time Variant Simulation with time interval

" Time Variant Simulation with arbitrary time steps

Foutl

Edit Project Parameter

Edit Project Parameter

G

377000

Simulation

376000 379000

) Upper Right Conner( A

-1

A
-2.Resolution

na

0.25m ~ A

J

N

~

1 A
-3.Prediction Height

A N a

1.5m " A

Lower Left Conner( A
) N

Ca

—

16:15:32
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7) WinProp ProMan : N AN N

o
% Altair WinProp - ProMan - [ymm_w_ant.net] U _/|
&) File Project Computation Display Edit Analysis Data Settings Window ?
u&‘a.l.&.l—l.ﬂ.l_ﬂ.l 2l almioniolo la (o:f 1l j@. ol &2 |30 i]i, . n
Edit Project Parameter - ymm 1 X a0 - 1 D I reCtO r a
L p77p00_, | P78P00 79000 | 38GP0Q .
m|| simulation Gites | Database | Computation | - . o)
. = i P t N
O [~ Output Directory / Basic Filename for Propagation Resul: - rO pag a' I 0 a
E Directony Narme dpmi Change 2 Ad d .t. | O t t f
ol — P n -Z. [onal output O
—é— I v Additional OutEul of Results in ASCII files H -2|
@ ~Computed Prediction Result: ReSUItS I n / \SC I I flles /1
o ¥ Received Power
174
E [ Field Strength Delay Spread, Angular Spread and Angular
—— Mean can only be predicted with ray-optical
2 ¥ Path Loss propagation models,
@
= ¥ Angular Means (BS+MS, Azimuth+Elevation) . 35.00 .
-
v LOS Analysis [# Min. Path Delay b E 30.00
8. 25.00
& W 20.00
s i : i
~Additional Prediction Data (exported into ASCII file during computation - required to show CIR and Paths) %7 Qg 2 Y 15.00
g — 10.00
[¥ Channel Impulse Response (CIR) [¥ Propagation Paths _s:.. Y % e
[~ Transmission Matrix [~ Write data also into binary .ray file > 0‘00
T r - -5.00
L g — -10.00
bl Consideration of Antenna Properties at Mobile Station i
._ [~ Consider Antenna of MS Propagation Simulation
. => Assumes isotropical antenna at MS
— -
Postprocessing (i.e. RUM MS)
I =» Consideration of MS Antenna Properties
L S0 57000
4
04 161532 4
oK I Foutl
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8) WinProp ProMan : N d N

”n

% Altair WinProp - ProMan - [ymm_w_ant.net] D _/l
&) File Project Computation Display Edit Analysis Data Settings Window 7

0 iml ol gl ol gloelioiario (@ (ol 1 [ j@l.l .l_.l ‘|1sg| ‘3|3“|

Edit Project Parameter - ymm_w_ant X = .

= P22/ LR i L 2 L Site -1.Add J
] Simulation | Propagation | Databasel CDmpulaliunI 174 e
ol st r U

Q Name Longitude Latitude Type TRX

D 9
=~} .51 m Transmitter

® 2 )
@ i Topography n
© %
77 alf
4 g 50.00

B =l
P2 45.00

b - ks
— 40.00
W L
e ; 35.00
Iy -
£ : E 30.00
P

2t - 25.00

] o - 20.00

z Ela% ¢ r 15.00

% a8 A

= 1

¥ = / % — 10,00

RUN S,

B . - 5.00

— Add Copy | Delete | Edit Enable | Disable | | il 0.00

51 - - -5.00

Fo r Initial Properties of Mew Objects —————————— Default Properties of Cells / Sectors / Antennas — o 10.00

Site Sector/Cell | Pred. Area §

=] These values are only valid for NEW Walues are used DURING the SIMULATION L

bl objects, added with the "Add" button if default properties for antennas are selected

. X

I g

F [ —

= —_———

= 377000 378000 379000 380000 v

&3 >
L 0] § [ [fe1sz2 4

oK Foutl
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<% Altair WinProp - ProMan - [ymm_w_ant.net]

&) File Project Computation Display Edit Analysis Data Settings Window ?

Gl . . ey Ee T T e

Site
—Site

SielD  [Site 1

Commet I

~ Tppe of Site

Site for antenna

~ Location

# ¢ Longitude I 37572385 y / Latitude I 392490151

z / Height I 10,00 m

nkena:

Mame | Antenna | Azimuth | Drovaritilt | Longitude | L atitude: | Height | Fr
@ Antenna antenna_... 34000 1550 A7E723.85 m 3924901 .51 m 10.00m 4F
£ >
Copy | Delete | Edit
1] | Cancel |
| T deTault properties 107 aNtennas are selecied

oK

Srvbl

§ I 7oA
0 A
S1@(m| om &% O] # & .
— e | Olte -1.Add {
= 0]
: 3
|
r Topography n
all
E 50.00 =
i 45.00 a1
i 40.00
: 35.00 —
. % 30.00 =
8’ 25.00
&04 r 20.00
! i 15.00
¥ 2 7/ % ~ 10.00
" — 500
L - 0.00
- - -5.00
g - -10.00
377000 378000 379000 380000 v
>
161532
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% Altair WinProp - ProMan - [ymm_w_ant.net]

&) File Project Computation Display Edit Analysis Data Settings Window ?
f

Site
Cell X
— Site
Site ID ~ Mumber and Mame of Cell in Project —
Nr 1 MName |Anlemna J_l
Comment 2 -3 |
 Status of Cellin Project ————————————————————— #locatonofdrfenna————————————————
 Type of Site—] ' Enabled [Prediction computed) % / Longitude 3757238481 m
Site far antent " Digabled [Prediction not computed) y/ Latitude 39249015095 m
X I Set as Repeater 2/ Height 10,0000 m
7 leeslm o1 itter Setli & Height relative [to ground)
% ¢ Longitudd R S | " Height absolﬂa [to sea levell E m
I [as00 MHz i 1|
— Antennas 2|
= W o Dutput P8 Antenna Pa w ) I Fr
@ Antenna T Power ~ ERP 1~ Dmridirectional [isotropic) antenna 4E
 dBm * Directional / Sector antenna
C ERp Orientation
Azimuth 340 * Downtik | 155 ¢
r~ Prediction Area [Cel) —Antenna Patterm
Prediction area iz identical for all cells/tansmitters |5:\OneDrive - Altai Enginesring, Inch0C
< and defined on the simulation tab, Select | Show | >
| ) )
[ ‘ Measurements | ‘ ‘ Polarizatiof * Gain of antenna 0 dei
~ -5
I 0K I Cancel |
51 T Caree! T

-I5|s| o|u| &'

n

377000

378000

E

=

%
7

3
> .

OBjects, added with the "Agd" BUTON TT deTaUl properties Tor antennas are selected

Cell

bookoed

bookzed

25.00
20.00
15.00
10.00
5.00
0.00
-5.00
-10.00

377000

378000

379000

380000

16:15:32

Y

oK Forel
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9) WinProp ProMan : N N

5 Altair WinProp - ProMan - [ymm_w_ant.net] 1)
&) File Project Computation Display Edit Analysis Data Settings Window ? U ./l
= o
)| b= ol all gloelomials g (ol 1l » j@l.l .l_.l ‘||sz| ﬂh“li]_
Edit Project Parameter - ymm_w_ant . -
P —E R Database -1.Consider additional
[ | Simulation | Propagation | Sites Computation |
~ Object databas t h d t b /1

of| -osens opography database
g IDatabase%fmm_b\dq.ldb n
%"‘ Material properti J -2 l
— ¢~ Default values (same material properties for all objects in database) Change

@ e

P ¢
T @+ Consider individual material properties for each object as defined in database Edit Materials e
-(v_/— The material properties of the objectsin the database do not influence the interaction losses. - 2 J
@ The interaction losses are specified in the settings of the prediction model. .
] | -1} N 3.0 I
| . Topography database = — 40.00 -—I

) -
il [¥ Consider additional topography database ¥ Objects at absaolute height Ground Mat. i 35.00 -

r —
-—, Database¥unioned_dem.tdb Change | - E 30.00

o3 N~——— 8. 25.00

O Subdivisions 2| o L 20.00
£ ’V [¥ Consider subdivisions (doors, windows, ebe.) ‘ ?% th - 15.00

Menostatic radar cross-section (RCS) % ﬂé f’ % — 10.00

RUN T ©

ﬁ ’V [ Censider RCS information HET aaiinge » il i

n Multiple definition of (identical) objects B B ggg

ﬂ I~ Correction of multiple (identical) definitions of objects E —  -10.00

Z i

|

Ji5 Database Polygon T S0 578000

;“‘ ’V [¥ Consider database polygons Settings ‘
I &1532_ y

[ o | #win |
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10) WinProp ProM A )
<5 Altair WinProp - ProMan - [ymm_w_ant.net] T
&) File Project Computation Display Edit Analysis Data Settings Window ? U -/l
ﬁ]_(; =N ol ol gloeioniaglg lg (ol 1 JI[ .I_.[ @‘Iiﬁzl tj'“liji]
Edit Project Parameter - ymm_w_ant ‘ X 377000, 378000 375000 380000 Al 1 D . t P th
EE) o] 11 L (R (IR -
[ ] Simulatlonl Propagatlonl Sites | Databas] i . O m I n an N a
Prediction Model (for all transmitts t of radiati bles) - - i ( )
Of | e e e | Computati | Model(DPM
~ T RS T ~
D| c LOS exponent:LOS ( 0 0 /1 % on -2 DPM A
_@_ ¢ Standard Ray Tracing (SRT; 3D Ray Tracing) P B reakpo | nt /l I )
ili (" Shooting and Bouncing Rays (SBR; 3D Ray Launching) /1 /1 Ip L I n d OO r
2L} i~ inisti i =
| ee——- — | OLOS exponent:0LOS ( : N N a 4
=) I & Dominant Path Model (DPM) r e i ¥ i
= ) Breakpoint /1 1 I
Nd Empirical Propagation Models -2 .) 4
) € Multi-Wall Model (COST 231) A P . . ~ L a
| € Motley-Keer|~ Path Loss Exponents S NLOS exponent:NLOS ( ) ) % Z 1 LOS
2 ( One Slope EETLL A ) B ;
before after reaprInt
of B : i before:2.3 LOS after:3.3
| Prediction Model (i o2 S#Rorent 23 33 N N I:p -
S| | e ousnnd owsepwex 5 5 seings | T = 3 OLOS before:2.5 OLOS
& " STL (Smalles 52 n T ) i n
] - o o] DS spnsct | L=2D]og("7”) +10plog () + Y i)+ 52— | after:3.6 l
Rer|  Dominant Path Model (DPM) i=1 j=1 L o
RUN
L Computation of signal level along propagation path (valid for all propagation models) E = 3 . O K
(" Fresnel Coefficients (Transmission, Reflection) and GTD/UTD (Diffraction) TT T T
= (baved on Ptk pemeealiny conductiviand ihickness ot manars defincdin cataazs) 2 1 A7 P Altair WinProp URL:https://2022.help.altair.com/2022/hwsolversfja_jp/winprop/index.htm
e & Empirical Losses for Transmission, Reflection, and Diffraction
Fﬂ_ (based on losses [dB] of materials for transmission, reflection, and diffraction)
; Additional diffraction loss for wedges parallel to (linear) polarization 0 dB A 1km E
_: el e ———Mlngs " " 377000 ' ' 378000 ' 379000 ' 380000 | v
&) >
;_ 16:15:32
oK ot |
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<% Altair WinProp - ProMan - [ymm_w_ant.net] D ./l

ff) File Pr9j«t Compu!ation”Displgy Edit Analxsis Data Settings Window ?

DB - 8| = 2| sajax|alax] =] -®|m| o4 &% D[ 1 é_x A
%@mﬁmmmmw [ o700 | p7apog p7spoo  prepog p7pog pepog 375000 | .

ol [ B e ] — Conputes

i § Propagatio K A 6) WinProp
D ~
[ j : n for all ProMan

@ 1 ~

| - antennas A A -1 A
] 7 ~ g

Y A 0

& ] .QC AD, i 2000 |

2 e 35.00 :1

] g ) "»‘ 3000 | =

3 ey 25.00

jm| ] 20.00

M i 15.00

_l % — 10.00
IESL‘ - 5.00

] . - 0.0

K.t 1 - 5.00

A a - -10.00

i ]

&

: |~ Open Resuits in new Window E

58

i1 | Ready. [ 161532 4
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e Altair WinProp - ProMan - [ymm_w_ant.net] 1) JI
. File Project Computation Display Edit Analysis Data Settings Window 7 U

Dlez|2] - @] m| 2] %/m[m[m[% %] 750m-preiction il ~Imm| om| & @ -

] 375400 75600 g
&-[C] Configuration: Netwark 4
|| | =-{D] Database n =
= |E| Results: Propagation a

9O =[] site 1

Z =-[f3] Antenna
v e

i Delay Time Power s
] [ Angular Mean (M3) [dBm] c[:;)
@ Angular Mean (BS) E

[ Elevation Mean Angle all
% Elevation Mean Angle -40.00 all
4 [0 os )

{71 50.00 =
] -60.00 »

E — 70.00 =

g — -B0.00

z -90.00

= -100.00

RUN

[FRO]

i -110.00

i1 -120.00

RUN

ALL

— -130.00

il

e

L

3| |« —— >

é [~ Open Results in new Window

|6 | -

iy Settings —

B < []
| €1 Ready. [ 01:05:45
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<% Antenna Angular Mean (B5).amb

D Antenna Angular Mean (BS).txt

<% Antenna Angular Mean (M5).amm

D Antenna Angular Mean (MS).txt

D Antenna Delay Time.fpt

D Antenna Delay Time. txt

<% Antenna Elevation Mean Angle (B5).emb
D Antenna Elevation Mean Angle [B5).txt
<% Antenna Elevation Mean Angle (M5).emm
D Antenna Elevation Mean Angle (M3).txt
<% Antenna Field Strength.fpf

D Antenna Field Strength.txt

<@ Antenna LOS.los

D Antenna LOS.txt

<» Antenna Path Loss.fpl

D Antenna Path Loss.txt

<p Antenna Powerfpp

D Antenna Powertxt

{# Antenna Rays.ray

{# Antenna Rays.str
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{/ File
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B
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o §b 52085510 vee 4497 cost)
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R i G557 6o 20

=] b S2395810 m 497 co st
© Boar t

3§ 52985618 bide 697 coatl
© o1

STL
SimLab
STL

Assembly
Browser
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51030 SH0072 men, 1 06359 31 9544

Selection
Tool bar

View
Tool bar
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2
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}‘::[3 QQD
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window
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14) SimLab : STL

A File > | mp Discte® Models
A ’ STL

[ -

ile | Wiew Solutions  Sketch  Geometry  Mesh  Analvsis Besulis

D [RE Import

™ open. Do i, e ol " "
Stdio e o Irnport STL coisiiiiiiinn X
i <« udx 3 bldg » v o D bldgie®=
Open Recent g Dizcrete Models Input file unit system:
s, > STL WEML, FDEAS, Facet Geo| EE - FLIANLS - =~ [ @ MES (m ke M ) -
CAD g~ O = B 3 &5 ~
e . | Import GAD files d | 53391560 bldg_6697_appearance 2022/ &S50 JTAN JRNA— Split faces
2] 53391429 _bldg_6697_op.stl 2022/ 1G:49 3D Object Feature anele 0 deg
= E 53391439 bldg_6697_op.stl 2022/ 9:51 3D Object .
d [1/&] 53391449 bldg_6697_op.stl 2022/06/11 %42 3D Object FETEE U =2
‘/ E 53391459 _bldg_6697_op.stl 202 15:50 3D Object Laree file
E %— 53391469 _bldg_6E97_op.stl 2022/ 1944 3D Object Mesh size T mm
- |©) 53391479 _bldg_6697_op.stl 2022/06/11 %52 3D Object
' E 53391520 _bldg_6697_op.stl 2022/ 1947 3D Object
u 2] 52391521_bldg_6657_op.stl 2022/06/11 946 3D Object v ok Cancel
e >
TrAll-&(N): | 53391449 _bldg_6697_op.stl v| Discrete Models (™.stl "wrl %idi ~
Fyutl

]
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15) SimLab

p SIS
Crz
Ce
Ci

v

o
il
|

&7 &7
0o
7
a

TP <

Redizplay Body
Redizplay Model
Feset Model

Tl Delete

Gl/i}@*f‘

¥y ¥ v v

4

.

Select containing faces
Select containing bodies
Select

e

BYEVNIQ A [
N

Create
Edit Aszociated
Select Azsociated

v

Remave From

PN ¢

Rewverse Mormal

[ e

-
|

Rezet Tranzparenc: y

N

©
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A Altair SimLab 2022.2
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PELBESS AU

BendingTest  DropTest

Home Physics . ~
Assembly Browser ax ??VW‘ ‘.““,, .‘ %:

Name Original Name (3 £ g3 L)
5 & heserbly j’&/] (3 :‘"“'\
3 G ymmbldest " \: ‘ % “ ot

ot ALK
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Output Window
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N
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r Sohution
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i

/
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A A A a
File = “Wiewm Solutionz Sketch  Geometry  Mesh  Analvs
D Mew Export
Mezh
ﬁ QDEI"I... GDA

Open Recent
Impart ...

PO

Expart

1[]
=l Rawa

p Discrete Models ‘

STL WEML, Facet Geom, PLY

F CAD
Parazalid

* ' Solver Input File
Export a golver input file

¥ | Results
CEY GDA, STL WRML

N
A Export As
“ v “ tmp ¥ export
EE - FLWIANA -

B~ &%

C

C

C

LU

exportDigE

774 L &(N): | test.stl

JrA DIER(T): | STL (*.stl)

~ JAlS-D*ET

fREF(S) Froell
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18) HyperStudy : |

n

V2 Example_10_Harmonic_Oscillstochstudy - Altsir HyperStudy™ mzﬂ }r.u:u D _,I

FEile [Edit View Tools Applications Help

I =% . - =
Mew QOpen  GSeove  Close Erowsers  Messages M e n u n
Study View ,:fl Bar D
——
D +7 Explorer I £& Directory ﬁc Define Output Responses ﬁ Data Sources q Objectives/Constraints - Goals

- :’3 10D Harmonic Oscillator

Qc
>

v Gradients

i <+ Add Output Responze - @ Rerneve Output Responss Copy to other Approachs File Azziztany . )
- E,Setup . Rlbbons
bd @' Definition Active Label Varname Expression Nislue ‘ Goy
@ oefine Models 1 Period period time{peakes] i]]-time{peaks[0l] | M/A
& Define Input Variables Explorer
K2 Test Madels & Frequency f 1/peniod aas |N/A
&7 Define Output Responses 3 Omega omega_exp rpif

OMega0 omegal agrekfm™1000) ::: b DlreCtory N

Work Nl 9 A T A
Area

'S
A

T —_ Message
LT Log

Window
Status

[N Bar

1D Harmonic OscillatosSetup/DefintionDefine Cutput Responses Rows ®, Cols® | Errors: 0 Wamings 0 | Profile: Default I |

cCi
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19) HyperStudy : | T a1l a N
A
Define Models i “ A i a A N
Resource HyperStudy ) A Nl 9 A
i I ON(1) OFF(@©) A ; b,
Solver Input File HyperStudy AO0AN Js n1a  ON@D |
masklist.py iy OFF(0) - P,
Solver Execution Script T G a 1 i N & Python a A
Python ) Python
Solver Input Arguments a A ${studydir} i G G 47 0 o}
${studydir}/scripts/runcalc.py 10 scripts Aruncalc.py A 10 y/ d A I % 7 A
Nl ] a N A 1Ta 10 d A
b A
v 72 swdy + Add Model > M Remo ot =€ Block Vi =
i e e O ey RIS St s S I Y B

Post-Processin g
Report
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20) HyperStudy : |

lparameter(f0, “f07
lparameter(fl, “f17
lparameter(f2, “f27
lparameter(f3, “f37
lparameter(fd, “f47
[oaraneter(fs. 715"

A \

A N

1 YT A %l |

[templex_off]
mask|ist = [{temelex_onl (10, #1illtemplex_offl, [templex_oni{f1, #1illtemelex offl, [templ
ex_onl 112, ¥1illtemplex off], [templex_oni{f3, ¥1il{templex offl, {templex_oni{fd, #1i]lte
mplex_offl, [templex_oni (15, ¥1illtemplex_offl, [templex_onl{f6, #1il[templex offl, [templ
ex_oni 117, #lilltemplex_off], [templex_oni {18, #1illtemplex_offl, {templex_oni{f9, #1illte
melex_offl, [templex_oni(f10, #1i]ltemplex offl, {templex_onl{f11, 21il{templex _offl, [tenr
plex_on! {f12, ¥1i]ltemplex_off!, {templex_onl{f13, ¥1ilitemplex_off], {templex_on}{f14, #1
it {templex_offl, [templex_on] (19, ¥1il{templex_off], [templex_onl [f16, ¥1i] [templex_off],
[templex_ont {17, ®1illtemplex_offl, {templex_onl{f18, #1il{templex_offl, [temelex_onl{fl
9, #lilitemplex_offl, {templex_oniif20, ¥1i}{templex_offl, [templex_oni{f21, #1ilitemplex_
offl, [templex onl{f22, 21ilitemplex offl, [templex onl [£23, ¥1illtemplex offl, {templex c
niifzd, %1illtemelex_offl, [templex_onl{f2h, %1illtemplex_offl, [templex_onl {26, %1iliten
plex_off], [templex_on) {f27, ®1il{templex offl, {templex_on}{f23, ¥lil{templex off}, {teme
lex_ont (129, %11l [templex_offl, [templex_onl{f30, ®1illtemplex_offl, [templex_onl[f31, ¥1i
Htemplex_offl, [templex_onl (32, ¥1illtemplex_offl, [templex_onl (£33, %1il{temelex_off],
ltemplex ont (134, ¥1iltemplex offl, {templex onl {35, ¥1illtemplex offl, [templex onl{f36
, Blil{templex_off], [templex_onl (£37, %1i][templex_offl, {templex_onl {f38, #1il{templex_c
11, [templex_onl {139, #1ili{templex_off], [templex_onl{fd0, %1illtemplex_offl, {templex_or
HE41, ¥1ilitemplex offl, [templex onl{fd2, 2lilltemplex of 1, {templex on}{f43, ¥1il{teme
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22) HyperStudy : |

Define Output Responses i a N ) A a
:

) A ) Active area  antnum A )
N area 1 U

antnum d 2 0

A ) a 1 a area I ¥ 0 antnum i
; c

N A

Qe
o Qiz
A

(14

a o

45 Explorer = Directory ﬁ Define Qutput Responses Ej Data Sources « Objectives/Constraints - Goals v Gradients

> Evaluate from Fit Model

L7 7]
> (L Study_1
: - Y- + Add Output Response i TEI Remove Output Response | | File Assistant
~ L Setup
» @ Definition Active Label Varname Expression Value q Goals Evaluate From Output Type Comment
hd ':h OptimizatiDnW 1 area m_1_r_1 max(m_1_ds_1) e 2099704 Maximize f() Expression w |Real w |area
f() Expression w |Real * |antnum

m_1_r_2 max(m_1_ds_2) eae | 1-0000000 Minimize

- Q Definition = antnum
@ Define Maodels
@ Define Input Variables
O Test Models E
O Define Output Responses
O Specifications
O Evaluate
O Post-Processing
@ Rreport
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Specifications

Multi 2 Objective Genetic Algorithm

T a d
1 N~

ON OFF

Apply

—_—
Qi
Qi
=

25 Explorer 1= Directory

hd ::: Study_1

~ L& setup
* @ Definition

¥ legfy Optimization 1
» @& Definition
@ Specifications

@ Evaluate
@ Post-processing

@ Report

Specifications.

Mode Label Vamarme Detsils
1 J/ Adapti < Method ARS Only sing!
2 WA/ Global Response Search Method GRSM! Global gradient based search
6 o VA Multi - Objective Genetic Algarithm MOGA Global explorative method without gradients Maximum herations
7 \U.L Only sir Minimum Iterations
Show more... Population Size
On Failed Evaluation
+ Add Matrix T Remove Matrix S Data Preparation
Active Label Tipe Origin Origin Settings | Number of Runs Display

Empty collection,
T Plesse add an item. G Settings

Value
50
25
500

Ignore failed evaluations ¥

L3 More
@Apply

4= Back

Next EEp
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3D A Altair WinProp WallMan 3D A N
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A VR s 0 1t i a

I P i

A a 2022 J 114 164 17V @ AN a N A A

Rohde&Schwarz 1 i‘i(‘

0 [
J
7 K 0 A~ 4-7-3
J A

- K35 274 3543
1" K139 374 49.55

B 5GK 4.5GHz
) 4580mW
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