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Introduction

Software Siradel Planner is a radio planning tool for the design of
» Qutdoor & Indoor mobile networks

« FWA (Fixed Wireless Access)

e |OT (LoRaWAN) networks

Two modes of Siradel Planner are available

« Standalone (Desktop): compatible with Windows 10 and 11, and Windows Server 2019
« SaaS: remote connection to Siradel’s SaaS server with login information
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Main Features and Scope

Coverage simulation : coverage and capacity simulations for outdoor, indoor, outdoor-to-indoor and indoor-to-outdoor
scenarios.

Automatic cell selection : identify optimal locations for new sites, whether it’s for greenfield deployments or network
densification.

Automatic cell planning : optimize the antenna configurations (tilt, azimuth, transmit power, etc.) to reach network planning
objectives.

3D coverage simulation and visualization : offer 3D views of buildings to illustrate their indoor penetration and facade
coverage.

Point to Point and Point to Multiple Points simulation: model radio links either between two defined locations (Point-to-Point)
or from a single transmitter to multiple receivers (Point-to-Multipoint). It generates vertical path profiles for each link and
provides detailed input parameters, link budget calculations, and performance results, including link reliability and capacity
estimates for each simulated path.

Fixed Wireless Access network planning : determine available service levels before signing up new FWA subscribers and use
location data and radio access network insights to optimize cell selection.

Backhaul network planning and simulation : point-to-point and point-to-multipoint analysis and automatic planning.

Multiple technologies and multiple frequency bands :
LTE/5G, LoRa, Wifi and non-standard technologies
Sub-6 GHz, mmWave bands

Vector editor : create and edit polygons in the LOD1 environment.

SIRADEL
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Main Windows

i‘“ Smart City Explorer Pro

File Tools  Vectors 3D models  Settings  Bloonet Planner

o ok B @ Z 3 3 ® <—| Menu BarI

Network settings  Coverage predictions Access auto assignment XHaul interference analysis ~ Automatic Cell Selection  Automatic Cell Planning ~ Project Settings Network settings export Network settings import About

1

bl Scene Y

[2]2D EEki)

7 sites
[ xHaur
‘B Access
E Results

[B Target client locations

> E Network Settings -
EUROPE

B User traffic map

B Bing With labels

I e ik B 3D Scene

[/ Ground elevation

SOUTH
AMERICA AUSTRALIA

Scene manager:
Object management

o 2025 Maxar, © 205 Microsoft Cpoauon. © 2025 TomTom, @CNES (2025) Distribution Airbus DS, Earthstar Geographics SIO =

S I RADE X :-2289582.50 m ;Y :3471876.62 m Elevation:0.00 m Distance to camera: 74896555.03 m
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Menu Bar : main items

Tools Vectors 30 models Settings  Bloonet Planner

Tools Settings Bloonet Planner
« Address search e Display « Network settings (Create/Export/Import)
* Bing Maps display » Compass * Shortcut for Coverage predictions
 Ruler *  Windows —> Windows * Shortcut for Access auto assignment
« Add zones * Full screen « Animation editor e Shortcut for XHaul Interference analysis
« Clipping * Plugins e Legend e  Shortcut for Automated Cell Selection
* Viewpoints « Logs * Project Settings
e Screenshot e Palette editor « About
« GIS select/extract «  Properties
* Projection « Scene manager

* Point mapping
* Terrain colorization options
 Resize
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GUI Overview - Tools

Simulation Save Image of Select a zone to

Simt Extract raster
filtering zone  the current view extract mapdata

value to points

Bing Aerial Maps

'.H Smart Tity Explorer Pro

Rols  Vectors

3D modgels Settings  Bloonet Planner

. @ .@ . @ % B cis select ﬁ 5% Ground > Increase\ Red uce
Blng Add ress resea rch @mearch Maps Ruler Addzone Clipping  Viewpoint Screenshot Projection Point mapping Color v Resize Visua“zation area

Scene manager AP A0l Scene 4

7y GIS extract

Sesich
[F7 sites
B XHaul

7[3 Access
[/ Resutts
[/ Target diient locations
[/ Network settings
B User traffic map
Y Bing With labels
[/ rive tests
[B Ground elevation

— \/isualization mode

> 2025 Maxar, © 205 Microsoft Cpolatnm!, © 2025 TomTom, ®CNES (2025) Distribution Airbus DS, Earthstar Geographics SIO;
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Visualization and navigation tips

2D view 3D view
. . . . . Movement of the camera possible in the 3 axes
Eg;‘gifgj ;Er?éc:; \:/}JieDV\\//IeW with the camera with a left click + movement of the mouse and the
LoE wheel
Camera rotation is blocked . Rotation of the camera possible in 2 axes with a

wheel click + mouse movement

Scroll
up/down

Right click

Left click

Scroll
up/dov/m
>

o

Move
Move map Zoom in/out Move around Change viewpoint
SIRADEL Use left and right clicks to move
around with mouse without scrolls 9
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Tools Vectors 3D models Settings  Bloonet Planner

@ U, @ . @ Q% {5 Gisseect gy T e .
Resize

Address search  Maps Ruler Addzone Clipping  Viewpoint Screenshot 1515 extract  Projection Point mapping Color ¥

Resize enables to increase or reduce the working area that the user can visualize in the scene
1, Click on Resize to select the geographical area
2, Click again on Resize to validate

A

Resize

2
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GUI Overview - Settings

Animation Editor
Clipping
Legend
Logs
Palette Editor
Properties
Scene Manager
Viewpoints

Disp!ay propertigs Siradel tool plug-ins (Bloonet
(e.g. switch from Metric to Planner, InoWave, Building Creator.)

Imperial system)

Alt+A
Alt+C
Alt+L
Alt+D

Alt+P
Alt+T
Alt+V
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H’! Smart City Explorer Pro

Tools Vectors 3D models Settings  Blffonet Planner

KN

Display Compass Vi s Full screen Plugins

(2] 2D [kels)

/ Access
[/ Resuits

E Target client locations
[/ Network settings
E User traffic map

B Bing With labels

E Drive tests

[B Ground elevation

EUROPE

SOUTH
AMERICA AUSTRALIA

y
o 2025 Maxar, © 2025 Microsoft Corporation, © 2025 TomTom, ®CNES (2025) Distribution Airbus DS, Earthstar Geographics SIO; =
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GUI Overview - Bloonet Planner

Network simulations  Automatic Site Selection Project level Computation Network settings

Network setting and analysis and Cell Planning related parameter settings export/import

(Create)

M Smart City Explorer Pro

Tools Vectors

3D models  Settings

Rloonet Planner

e B 5 =) “

(%)

[Automatic Cell Selection  Automatic Cell Planning

G 3 3 ®

Project SettinglNetv,ork settings export Network settings impo About

Network settings overage predictions Access auto assignment XHaul interference analysis

Scene .
Search m 2D 3D
[ sites - -

[ xtau

[B Access

IB Results

[/ Target ciient tocations

Scene manager [ ectwork Settngs Scene
* Network settings %::;::T.:Z * Map data visualization
* Network elemen [ ometess * Network elements
[B round elevation . . .
management e visualization
* Simulation results * Coverage maps
visualization

X :-2289582.50 m ;Y : 347187662 m Elevation:0.00 m Distance to camera: 74896555.03 m
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Network settings Import / Export

Tools Vectors 30 models Settings  Bloonet Planner

G B % =3 v B B S

Metwaork settings export Metwork settings import About

Metwork settings  Cowverage predictions Access auto assignment XHaul interference analysis Automatic Cell Selection Automatic Cell Planning Project Settings

 Network Settings Export allows to export the entire network settings in a XML file

« XML files can be imported with Network Settings Import.

* During the import process, it is possible to select the categories of network settings to import.

Technologies
Templates
Equipment
Frequency Bands
Radios
Antennas
Prediction Models

SIRADEL .
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Map data format overview

This section introduces the Outdoor LoD1 outdoor map data import.

LoD1 is the first level of 3D building modeling, used for large-scale urban planning and basic simulation needs.
It represents buildings as simple blocks without any roof shapes, facade details, or interior structures.

For Indoor or Hybrid environments (outdoor + indoor), accurate simulations may require creating a 3D model of the
environment. This detailed 3D model is referred to as LoD4 (Level of Detail 4).

Bloonet Planner supports LoD4 models in DXF format. For Indoor or Hybrid environments modeling and other related
information, please refer to Indoor & Outdoor/Indoor Hybrid Scenario.

SIRADEL
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LoD1 Outdoor Map data import

_ Planet format Asset format Bil format Mapinfo format Shape format

Map data files *.bin *.bin *.bil, *.hdr *.tab,*.grd
Volcano required files index index.txt index.xml index
Siradel Planner Import file index index.txt * bil *.grd
DLU Map data files *.bin *.bin *.bil, *.hdr *.tab,*.grc
Volcano required files index index.txt index.xml index
menu menu.txt menu menu
Siradel Planner Import file index index.txt *.bil *.grc
DHM VoMap data files *.bin *.bin *.bil, *.hdr *.tab,*.grd
Volcano required files index index.txt index.xml index
Siradel Planner Import file index index.txt *.bil *.grd
Vector Map data files * ixt * ixt NA *.dat,*.id,*.map,*.tab *.shp, *.shx, *.prj, *.dbf, *. .cpg
Volcano required files index index.txt NA index.xml index.xml
menu menu.txt menu.dat menu.vol
Siradel Planner Import file index index.txt NA *.tab *.shp
SIRADEL
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Import vector data data

Vector data are imported using a “drag and drop” of the

suitable file in the visualization scene or use the File - I’“‘ I
import from the menu, then select the Vector & Linear ooy o et e sy
layer type. s e/ Uz T

Files to be imported vary according to the map data
format, refer to the previous page for more information.

Coordinate reference systems:

WG5S 84 / UTM zone 31N 32631

To select a projection system, use the Search field to

enter the name or code of the projection system

corresponding to the map data you want to import. If the

desired projection system does not appear in the initial B e
list, enable the Display all CRS option to view the

complete list of available coordinate reference systems.

SIRADEL
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Import raster Map data(DTM/DLU/DHM)

Raster data are imported using a "drag and drop" of the suitable file in
the visualization scene or use the File - import from the menu, then
select the corresponding layer type.

Files to be imported vary according to the map data format, refer to the e
previous page for more information. -

To select a projection system, use the Search field to enter the name or
code of the projection system corresponding to the map data you want
to import. If the desired projection system does not appear in the initial
list, enable the Display all CRS option to view the complete list of
available coordinate reference systems.

After import, DTM and DHM layers can be found in the Ground 25 Ground eevation
elevation folder in the Scene Manager window, and DLU layers can be 4 =] index
found at the top of the Scene Manager window. % NESAMPLE_1_DTH b

SIRADEL
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Map data visualisation

Sceng manager

The higher layer in the Scene manager

has higher priority in Scene display. |4 ] index 3 -

Search

7Bl NY_SAMPLE_HABITATION txt

Click on the triangle icon at the left sid

7E] NY_SAMPLE_INDUSTRY.bt

of a folder to extend or fold the layers

7B NY_SAMPLE_MONUMENT bt

7Ed NY_SAMPLE_ROAD_BRIDGE tat

Select a folder or a layer and use

7E] NY_SAMPLE_SHACK_HOUSE.txt

7E] NY_SAMPLE_SLAB.txt

Properties window (Settings - Windows -

75 NY_SAMPLE_TREE.bat

Properties) to adjust Opacity of the layer.

7B NY_SAMPLE_ WATER bt

It works the same way for the coverage

7B NY_sAMPLE WOOD bt

simulation results.

7B NY_SAMPLE_WATERMARK. txt

Properties

TE8] NY_SAMPLE_VALID.txt I &
[T sites

> [ xHau

Jutime conar TEF, Td7, Tgr

[+ E‘ Access

Outline width 1

> [ Results

[ Qutline width numeri... heightx1+0

E‘ Target client locations

Outline width mode Uniform width

B> E‘ Network Settings

Use Rooftops

E‘ User traffic map

Trarnsparent backgrow.. D

@ Bing With labels

Color o[ | 232 233,252 > [ Drive tests
Attribute palette [Continwous Palette) m Ground elevation
Colorization Mode Unifarm calar
I A B index
I Opacity 100 I
I 4"\ NY_SAMPLE_1_DTM.bin

SIRADEL
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Click on the
eye icon at
the right side
of a folder or
a layer to
hide or show

Ground elevation
folder: DTM
(Digital Terrain
Model) and DHM
(Digital Height
Model) data
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Layer Information

The user can access information about any layers (Map data, coverage maps, network elements...)
directly in the scene by left-click + Ctrl on any point of the layer.

BT S
; % Layer: 5GHz Hub

. World Position: X= 585177.88 m Y= 451243600 m

Elevation: 7158 m

. Layer information:
* Name: 5GHz Hub
% ) « Technology: FOD-5GHz

‘ = Equipment: 5GHz_Radio
» Channel bandwidth (MHz): 20
% = Channel: 1
= Polarization: Vertical
@ & % = Antenna: 5_Backhaul_Hub
i = Azimuth (7): 0
4 * Mechanical Downtilt (*): 0
= Height (m): 25
= EIRP (dBm): 32

SIRADEL
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Network settings - Overview

Tools  Vectors 30 models Settings  Eloonet Planner

f?? . i % = e = F\ @
¥ = o
°8 o Eel N () % 3 I
Metwork settingsf] Cowerage predictions Access auto assignment XHaul interference analysis Automatic Cell Selection  Automatic Cell Planning Project Settings Metwork settings export Metwork settings import About

Before adding new network elements, use the Network Settings wizard which will take you step by
step to configure some important information for the target radio (access) network, which includes:

Frequency band

Technology

Radio equipment (gNodeB, Gateway, AP, and UE device characteristics)

Deployment-related parameters (number of sectors, cable loss, etc.)

The Network settings wizard does not cover the XHaul network settings. To configure the XHaul network elements, use the
Network settings menu in the Scene manager.

SIRADEL
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Technology types and active technology type

Technology types
Multiple technologies are proposed to the user depending on the use cases to be addressed.

To differentiate from the different technologies for the same technology type, here we use the term Technology type to represent the 3
technology types inside the tool:

« Custom: High flexibility for the user to define a proprietary technology (typically non-3GPP)

*  5G-NR: Technology parameters to support 5G-NR simulations

* LTE: Technology parameters to support LTE simulations

Each technology type has different output metrics and specific formulas, while the workflows remain the same for all three technology types.

Active technology type

When users open a new project and run Network settings or other simulation workflows (such as coverage prediction or automatic cell
selection) for the first time, a Technology selection window appears, prompting users to select a technology type from Custom, 5G, or LTE.

» Users can check the ‘Remember my choice’ option to save

the selected technology type as the active technology type.

: . , . .
In this case, the tool will remember the users’ choice and will U S
not prompt them again for each new simulation. _ _ _ e C—
(®) Custom ()56 (CwTe S :
* Users can later modify their choice in the Project settings -
. . . . LTE
Technologies window by changing the Active technology I [ | Remember my choice feditable in Project settings) I s
type parameter. They can reset their choice or set it to I
i DK c I » Load elements MHone
None, then click the Update button to apply the changes. e
SIRADEL
A. Update Cancel 23
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Network settings wizard - principles

The Network Settings wizard offers a step-by-step guide for users to configure network settings parameters.

Some principles of the wizard:

Select a frequency band

* The existing elements in the project can be viewed by users, but _ View

. pro Frequency band name
they CannOt be mOdlfled. Propagation models n257_26500_29500_TDD_100MHz . (”’_(:- Delete

. cell 172 r77_3300_4200_TDD_80MHz S | ) e —— Dup]icate
« Users can click the Add button (e.g. Add a frequency band) to add —— & €s——— Edit

a new element. During the network settings workflow, users can
edit these new elements.

Add a frequency band

* Users can click the Duplicate button to duplicate an existing
element, then use Edit to modify the new element.

* During the network settings workflow, users have the option to
delete a newly added element by clicking the Delete button.

« The selected (highlighted) element will be utilized for the
configuration inputs in the subsequent steps. Users can
also choose another element if required.

« After configuring all required parameters, click the Next
button to proceed to the next step in the Network settings

wizard. — Next
SIRADEL
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Network settings - Frequency band (5G/LTE)

The definition of Frequency Band for 5G-NR or LTE in Siradel Planner is based on a list of

pre-defined standard frequency bands following 3GPP TS 38.104 Release 16 specification.

( Y\ The following window prompts when you click on Add a frequency band of 5G or LTE
\ Technology ) technology type or the Edit icon of a 5G or LTE frequency band.
( ) Edit frequency band
PrOpagatlon mOdels j=tuai=a Name 3GPP Frequency band_1 e name the frequency band
’ \ o e < Select a pre-defined standard
Sy :aiuiaau,;E,D_L,BEE,%;,FDD_ frequency band
Ce I I Activation n12_UL_699_716_DL_729_746_FDD
UE ettt [
r \ 55:3 Select a channel bandwidth
Summary - €
A g 1000 Multi-channel option
Multi-channel |:|<_— . .
- N\ Corr vecuerey i 5000 e Configure the central frequency(ies)
Activation * & Click OK to save the configured
\ J parameters and return to the wizard
SIRADEL
—
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Network settings - Frequency band (Custom)

Frequency band

Technology
Propagation models
Cell
UE
Summary
Activation
SIRADEL
CNGIc

For Custom technology, multiple bandwidths can be set. Follow the steps to Add a
frequency band of Custom technology type, select the division duplex mode and define a list

of channels, grouped by their bandwidth:

Select bandwidth to use

Edit frequency band

Name Frequency band_1

Min frequency (MHz) 0 Max frequency (MHz) |0

Division duplex mode () FDD  (#) TDD
Channels

1} Channel bandwidth (MHz) Number of channels

Summary
Activation 0 Add channgl bandwidth

Edit frequency band

MName Frequency band_1

Min frequency (MHz) 2685 Max frequency (MHz) 2745

Cell 12 Division duplex mode (_)FDD (®)TDD

VE12 Channels D

D Channel bandwidth (MHz)
Summary

I Add channel bandwidth

Channel bandwidth (MHz) 10

I Central frequency (MHZ) -
2 270
3 2720
4 2730

Cancel

@ S1[E)E][E
g

Signal bandwidth (MHz) [10.0000 ‘5‘

Channel list

Channel bandwidth (MHz) 10

MNumber of channels 1
1 10 sl & 0]
Activation

g Set the signal
bandwidth. Several
different signal
bandwidths can be
added. Finish the
first signal
bandwidth editing
workflow, then
start the next one.

e @ ciick Edit icon to
:mfrm::en(y\MHz] Max frequency (MHz} 10 Conﬁgu re Channe|5.
Il‘] Channel bandwidth (MHz) Number of channels
1 10 11 &g W
6 If the target

channels are

consecutive, use
/ Auto fill to add them
Central frequency (MIHz) AUl automatically.

S| W Otherwise, add the
channels manually.

6 Configure the
starting frequency
channels of this

Start frequency (MHz) 2700.0 “ signal bandwidth.
Number of channels 5 =

26
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Network settings - Technology (5G/LTE)

[ Frequency band The 5G/LTE technology settings allow users to:
» Select the frequency band defined from the ‘
standard frequency bands. | e
e » Select the numerology (i.e. subcarrier L R e
spacing) to cover specific service and usage nosenem (e
» SS/PBCH (Synchronization
[ Propagation models J Signal/Physical Broadcast Channel) DR
block P
+ Traffic channels in DL (i.e. PDSCH and e
( ) CSI'RS) DLf'ULratl.o. - 1 .; 1
\ Cell ) « Traffic channels in UL (i.e. PUSCH) e
» Select the DL & UL active bandwidth for
( UE ) traffic channels (number of PRBs x SCS x 12).
S ’ « Set the Downlink/Uplink ratio (TDD only),
) . i.e. the time spent by the network to transmit
Summar DL data and the time spent by the network : -
L Y ) to transmit UL data

) . * State if the deterministic computation of
Activati interferences in DL (frqm Cglls other than the
L ctivation y best-server to the UE) is activated
SIRADEL
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Network settings - Technology (Custom)

[ Propagation models

: Cell

: UE

: Summary

: Activation
SIRADEL _

CNGiIe

The Custom technology settings allow users to:

Select the frequency band defined from the custom frequency bands.

Set the Downlink/Uplink ratio (TDD only), i.e. the time spent by the network to transmit DL data and
the time spent by the network to transmit UL data

State if the deterministic computation of interferences in DL (from Cells other than the best-server to
the UE) is activated

Metwork settings

Frequency band Edlt technology
Mame Technology_1
Propagation models Frequency band Frequency band_1 hd
Cell 1/2 DL/ UL ratio 1 1 (1
UE 172 l:‘ Deterministic interferences activated

Summary

Activation

Cancel OK

28



Network settings - Propagation model

Frequency band

Technology

Cell

UE

Summary

Activation

.

SIRADEL
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Prediction models gather the various simulation and propagation settings considered during a
computation.

A prediction model is associated to a Cell.

Several propagation models can be added in the project, when creating a new cell, users can use a
specific propagation model to assign to the cell.

Refer to Volcano Propagation Model for more details concerning the propagation model settings.

In the absence of a specific context, the default prediction model can be used. Click Next to continue.

Metwaork settings *

Frequency band Select a propagation model

Technology Propagation model name

Propagation models | Prediction Madel .-@: [y |

Cell 1/2

UE 1/2 Add a propagation model

Summary

Activation

Previous Mext

29



Network settings - Cell

Frequency band
Technology
Propagation models

There are two sub-steps for configuring Cells in Network settings :

Cell 1/2

Cell equipment defines parameters that are strongly associated with a base station or access point,

including transmit power, receiver noise figure, number of antenna ports and uplink mapping tables that

translate a given SINR into throughput value through spectrum efficiency.

Cell 2/2

Cell template defines element characteristics used for the deployment of cells, including number of

sectors that enables the automatic creation of multi-sectorized cells, antenna install height, cable loss,

traffic load and propagation model used for predictions.

Select a cell equipment

Cell equipment name

‘ BaseStation_5GHz

BaseStation_60GHz

Add a cell equipment

@ Cell equipment defines parameters that are strongly associated with a base station or a
transmit power, receiver noise figure, number of antenna ports and uplink mapping tabl
given SIMR into throughput value through spectrum efficiency.

Previous

ccess point, including
les that transiate 3

Select a cell template

Cell template name

‘ 5GHz Cell

60GHz Cell

Add a cell template

Cell template defines element characteristics used for the deployment of cells, including number of sectars
that enables the automatic creation of multi - sectorized cells, antenna install height, cable loss, traffic load

and propagation model used for predictions.

UE
Summary
Activation

SIRADEL
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Network settings - UE

Frequency band There are two sub-steps for configuring UEs in Network settings :

UE 1/2

( ) UE equipment defines parameters that are strongly associated with the UE (User Equipment), including
Technology maximum and minimum transmit power, receiver noise figure, number of antenna ports and downlink
mapping tables that translate a given SINR into throughput value through spectrum efficiency.

UE 2/2

Propagation models UE template defines element characteristics to be used for the receiver profile, such as the height of the
. J receiver.

Network settings x Network settings x
Frequency band Select an UE eqmpment Frequency band Select an UE templa‘te
Technology UE equipment Technolagy UE template name
Propagation models ‘ UERadio_5GHz Iy [n] Propagation models | 5GHz UE ‘® [
cell 212 UERadio_60GHz e | 3 cell 272 60GHz UE = | 3
UE
Add an UE equipment Add an UE template
Summary Summary
Activation Activation
'd N\ @ UE equipment defines parameters that are strongly associated with the UE{User Equipment), including
maximum and minimum transmit power, receiver noise figure, number of antenna ports and downlink (0 UE template defines element characteristics to be used for the receiver profile, such as the height of the
S u a ry mapping tables that translate a given SINR into throughput value through spectrum efficiency. receiver.
. J
Previous Next Previous Next
4 \
. J

SIRADEL
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Network settings - Summary

Frequency band The Summary step displays all the new elements added during the network settings wizard process.
\ J This step is informational only; users cannot make direct edits in this GUI. However, users can return to
previous steps to modify some elements or parameters.
Technology Netwaork settings
. . Frequency band Network settings summary
Propagation models Technology Category New elements

h g Propagation models Frequency band Frequency band_1
- N Cell 2/2 Technology Technology_1

Ce” UE 272 Cell equipment Custom_1
~ g Cell template Cell template_1
p < Activation UE equipment Custom_1

UE UE template UE template_1

Summary Previous Mext
[ Activation ]
SIRADEL
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Network settings — Activation

: Frequency band

: Technology

: Propagation models

: Cell

: UE

: Summary
Activation

SIRADEL _

CNGiIe

The Activation is the last step of Network settings wizard. There are 3 elements to be set as active:

+ Technology (not Technology Type): The technology activation enables automatic Cell and UE filtering when launching
the ‘Access auto assignment’ process (and ‘Automatic Cell Selection’ process in the 3.7 and later versions)

+ Cell template: The cell template provides predefined cell configurations for specific tasks. The cell template activation
enables actions such as ‘Create Cell(s) from template in viewer’ and ‘Automatic cell selection’.

+ UE template: The UE template provides predefined UE configurations for specific tasks. The UE template activation
enables actions such as ‘Create Cell(s) from template in viewer’, 'Coverage prediction' and ‘Automatic cell selection’.

4 ri Network Settings

el E?; Technologies

Network settings

p E ‘Custom
Frequency band Activate P 56
Technology Technology [=] Technology_1
Propagation models The technology activation enables automatic cell and UE filtering when launching the "Access auto assignment’ [*=] 56_TDD_Macro_n77_3500
rocess.
# [=] 56_TDD_FwA_n257_28000
Cell 2/2
A& Technology_1 v b IE ITE
UE22 Fl E% Templates
Summary Cell template E:f‘ Sites
o The cell template provides predefined cell configurations for specific tasks. The cell template activation enables o IE} Custom
Activation = - 2 3 -
actions such as "Create Cell(s) from template in viewer' and "Automatic cell selection’.
B
Cell template_1 W 4 [L; Cells
)
({f‘-‘) Cell template_1
UE template (i9)) gNodeB_Macro_3500
The UE template provides predefined UE configurations for specific tasks, The UE template activation enables ({F,\) gModeB FWA_25000

actions such as 'Create UE(s) from template in viewer', "Coverage prediction’ and ‘Automatic cell selection’.
4[5 ues

o)) UE template_1

UE template_1 W

o))] UE_5G_Macro_Class2

o))] UE_SG_FWA_Class1

. - o [ | LTE
Previous Finish
p E;:‘ Equipment

> | Prediction Models

Once all parameter settings are verified, users can click the Finish button to complete the network settings wizard.
All new elements will be added to the project, and the elements selected in the Activation step will be activated in the
scene manager under Network settings.
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Network element - Sites

Site creation process main options :
1. Create new site from coordinates

2. Create site in viewer (To create sites, right-click in the scene after choosing this action)

3. Create site from template in viewer (characteristics of the active template is considered.
To create sites, right-click in the scene after choosing this action). Please refer to Active
templates for more details.

4. Import from CSV file (Please refer to Network Elements Import \ Export for more details)

@ [T sites
A s

] XHa

H E Acce

B> E Resu

B Targ¢

b [ Met

E User

b Drrive

‘@Grm
e

Sort by name

Zoom on

Create new site 1

Create site inviewsr 2

Create site(s) from template in viewer 3
Edit

Create connectivity graph

Impaort 4

Export 3
Group By 3

Right-click “Sites” to access its actions

€ Sites define the location of Cells and UEs within the project. A site is described by its X/Y Metric or Lat/Long coordinates,

defined in same metric coordinate system as the Geo data.

nnnnnnn

4 [ sites

B site 1
b [ xmaw
> @ Access
> [ Results
@ Target cliv
> [ Network
@ User traff
[ Drive test

F] ﬁ Ground €

Right-click a network element to access its actions

SIRADEL
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Rename
Delete
Locate

Zoom on

Properties
Create Distribution Unit(s) from template
Create Hub(s) from template

Create Remote from template

el
Cell

Name

I

Optional
information

Site representation in the scene
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Display / Hide Elements in Scene

Display or hide a whole layer (or folder) Display or hide one element

Scene manager

E index.xt

75 TOKYO_GINZA_SAMPLE_1_PLATFORM.txt

75l TOKYO_GINZA_SAMPLE_1_BUILDING.txt P E:I' Sites [ ses
15l TOKYO_GINZA_SAMPLE_1_SHACK_HOUSE txt A cite 1 I o .

[ E index. bt

{531 TOKYO_GINZA_SAMPLE_1_VALID txt - |

. o> -
{5 TOKYO_GINZA_SAMPLE_1_WATER bat A — I = '
18 TOKYO_GINZA_SAMPLE_1_ROAD_BRIDGE.txt

@ TOKYO_GINZA_SAMPLE_1_COVERED_ROAD.bet

@ TOKYO_GINZA_SAMPLE_1_WATER_BRIDGE.bet

{521 TOKYO_GINZA_SAMPLE_1_INDUSTRY.txt

[ﬁl TOKYO_GINZA_SAMPLE_1_VEGETATION.txt

[ﬁl TOKYO_GINZA_SAMPLE_1_CONSTRUCTION. bt

@ TOKYO_GINZA_SAMPLE_1_MOMNUMENT.bet

@ TOKYO_GINZA_SAMPLE_1_PEDESTRIAM_BRIDGE bt
=
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Move a Site

Sites can be moved manually in the scene

Press on the Ctrl button
Left click on the Site to select it and move
green point by holding the left click

The Site highlights when cursor is
located on it

SIRADEL
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Network element : Access \ Cells creation

4 Access

Cell creation process main options :
.y . . . P L
1. Create Cell(s) from template (characteristics of the active template is considered) L‘Eﬁji
2. Create Cell(s) from template in viewer (characteristics of the active template is 7 ceecaprmie 1 )
. . . . . . . b ) LTE reate Cell(s) from template in viewer
considered. To create Cells, right-click in the scene after choosing this action). Please » [ resuns
[ i 7 Target client Ic Run coverage predictions
refer to Active templates for more details.
. . Run automatic assignment
3. Import from CSV file (Please refer to Network Elements Import \ Export for more details)
. . . . @ Bing Roadmag Deactivate Cells
* Mandatory information in the CSV files are: [ croundsient o3
Name Group By v

Right-click a network element to access its actions

X\'Y location

» All other parameters are optional.

* Cell template information are considered when no parameters is provided during
import

€ Cell export files (CSV) can be open with XLS to perform table operations. Importing the CSV file will create new Cells
and update existing Cells

€ If Cell height above rooftop is unknown and no information is available during import, then Bloonet Planner will
automatically set the Cells above rooftop when located on a building

SIRADEL .
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Network element : Access \ Cells properties

the interference and attachment ranges
* Cells can be deployed on rooftops or at street-level

General Transceiver Accessrules Display

ctive
General
Name gNodeB_Macro_3500_1
Technology 5G_TDD_Macro_n77_3500
Equipment gMaodeBRadio_Macro v
Prediction model | Prediction Model b4
Antenna location
Site Site_3 v

Antenna location shifted from site location

) Shift relative to site location AX (m) 43,97 | avm 2875
) Decimal longitude ) 13976274868 & Latitude (") 35.66462033

Height (m) 210,00 B

Optimization
[] candidate Cell for sutomatic Cell Planning

Details

SIRADEL
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Cell Configuration Editor

General | Transceiver Accessrules Display
Antenna

Separated Control and Traffic antennas

Radiation pattern

Control Beamforming_SSHBw_8HBea v
Traffic Beamforming_SOHBw_8HBea v
Azimuth 7 0.00 s
Mechanical dowintilt (7 |0.00 s
Cable loss (dB) 3.00 =

Transmitter (DL)

Total transmit power (dBm}

Control antenna EIRP (dBm)

Traffic antenna EIRP (dBm) 75.01

["]ss EPRE [WEm) (3) 2239 %
PDSCH EPRE offset [dE) 0.00 3
Average load (%) 50.00 <
Receiver (UL}

Noise figure (dE) 1

Interference Medium

) Noise rise (dE} 4,00

) Average level (dBm) -

~  Reference antenna gain (dB)

Gain (dBi)
2349

23.01

Cell Configuration Editor
General  Transceiver ~ Access rules  Display

Cell coverage

Min. S5-RSRP (dBm) 5
[]min. 55-RSRQ (dB) s
Max. cell range (m) 3000.00 B
Max. interfering range (m) 3000.00 B

Cell capacity
[ ] Max. allowed aggregated throughput (Mbps) 200.00 0
[ Maximum number of attached UEs 150 >

Cell Configuration Editor

General  Transceiver  Access rules

[ Enable 30 pattern display

Display

Beamforming

HBw_8HBeams_" v

Cancel

A Cell consists an antenna, an equipment (mandatory), radio characteristics and information about
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Network element : Access \ UEs creation

UEs creation process main options
1. Create UE from template (characteristics of the active template is considered)

2. Create UE from template in viewer (characteristics of the active template is
considered. To create Cells, right-click in the scene after choosing this action).
Please refer to Active templates for more details.

3. Import from CSV file (Please refer to Network Elements Import \ Export for
more details)

* Mandatory information in the CSV files are:
Name
X \'Y location

» All other parameters are optional. UE template information are considered
when no parameters is provided during import

E Access

Custom

> [/ cens

[ 4[5 ves

o)) UE_1

> [ vinks

b [ 5.

> [ ure

> [ Resuits

Target client locat

[> Network Settings

> [ Drive tests

User traffic map

@ Eing Roadmap

Zoom on
Sort by name

Create UE(s) from template 1

Create UE(s) from template in viewer 2
Edit

Activate UEs

Deactivate UEs

Impart 3

Export

Group By

Right-click a network element to access its actions

€@ UE export files (CSV) can be open with XLS to perform table operations. Importing the CSV file will create new

Cells and update existing Cells.

€@ If UE height above rooftop is unknown and no information is available during import, then Bloonet Planner will

automatically set the UE above rooftop when located on a building.

SIRADEL
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Network element: Access \ UEs properties

« A UE is a UE which consists an antenna, an equipment (mandatory), radio characteristics and
information about the Cell attachment

 UEs can be deployed on rooftops or at the street-level

General = Settings Attachment Display

Antenna location
Site Site_2

DAntenna location shifted from site location

Details

SIRADEL
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@) Shiftrelative to site location AX (m)
Decimal Longitude 7}
Height (m) 1.50 <
Capacity provisioning
Average user demand (Mbps) 20,00 b

Active

General
Name UE_5G_Macro_Class2_1
Equipment UERadio_5G_Macro_Class2

=

141515/ &

AY (m) 0.00

Latitude 7]

OK

Cancel

UE Configuration Editor

General | Settings | Attachment Display

Technology
Technology
Antenna
Antenna
Gain [dBi}
Cable loss [dB)

Orientation

Azimuth (7}
Mechanical downtilt (%)
Transmitter (UL}
Min. transmit power (dBm]
Max. transmit power (dBm)
Max. EIRP ([dBm)
Receiver (DL}
Maoise figure [dB)
Additional interference

Average

{dBm)

5G_TDD_Macro_n

Half Wave antenna ~

-

Automatically adjusted by prediction

Fixed
= 0.00 ~ | = |180.00 =
0.00 = 0.00 2 = |00.00 =
-40.00 b
26.00 *
28.15
8.00
Mong W
-100.00 = 0.00 2
OK Cancel

UE Configuration Editor

General Settings = Attachment = Display
I:‘ Cell selected for attachment ]
Distance [m)
Azimuth (%)
OK Cancel

General Settings Attachment = Display
[ Enable 3D pattern display
Half Wave antenna v
v
36 =
2 -
oK Cancel
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Network Elements Import \ Export

« Sites, Cells and UEs can be imported to the project through CSV files

Mame Technology Equipment Site  Site X {m)/Long(®) Site¥ (m)/Lat (") Height(m) DeltaX (m) Delta¥ (m) Antenna X (m)/Long (*) Antenna¥(m)/Lat(®) Channel Bandwith {MHz) Channel Polarization Antenna
Hubl Technol Equipl Site_1 536884.943 2852719.726 11.69 o ] 586884.943 2852719.726 20 1 Vertical Antennal
Hub2 Technol Equipl Site_2 536908.9876 2852614.937 25 o ] 586908.9876 2852614.937 20 1 Vertical Antennal
Hub3 Technol Equipl Site_3 536888.9408 2852616.635 21.52 o ] 536888.9408 2852616.635 20 1 Vertical Antennal

1 Vertical Antennal

Hub4  Technol Equipl  Site 4  586892.6433 2852243.332 28.1 44.46569567  410.5230519 53593?.109v2352653-855 20

€ Itis possible to import Cells or UEs with their own
Lat/Long coordinates (different from their site coordinates)

 Mandatory information in the CSV files are:
« Name
« X\Y location

« All other parameters are optional.
. If optional parameters are defined in the CSV file, they are considered during import
. If optional parameters are not defined, active template parameters are considered during import

@ Exporting existing network elements to a file allows the user to access to the CSV format structure.
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Group By

« Cells and UEs can be organized in different folders with the option “Group by”

4 E)\ccess
P Cu;lom
A 5G 3 -

7@&\\5 Zoom on G2 -
o [ uE r
7@ L';ks Sort by name “ EG
b [/ uin

b \TE Create Cell(s) from template ﬁ' CE'”S
N Results Create Cell(s) from template in viewer [ es
Target dlient loc Ed't. . ) [+ . Inactive

b [} Network Setting
" [ o et > [ Active

User traffic map
@ Bing Roadmap Activate Cells

B Ground elevatic Deactivate Cells

Import
Export »
Group By 3

¢ Adding a comment in the details window (general tab) for Cells and UEs is a convenient way to sort Cells and UEs in
different folders -

Details ::“"'"
House 4 [ cens
> [ mactive
[ Active
. \E‘UES Saf'tbyname
« Table element edition can be open on sub-folders ———
\ET Deactivate Cells

S I RADE L Target client locatio Export L4
— b [ Network settings Group By ’

CNGIC > [ Drive tests Delete
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Tabular Editor

 Tabular edition is available for Cells, UEs and Distribution units from the element folder

4 Access
[ E Custom
4[Fss
o o . X Height ax Ay
ﬁ} Cells Zoom on MName echnology Equipment Site m m) ) Use X/¥ shift P ) . . .
s [ ves .« Use filter field to filter
Sort by name " "
> [/3 Links 5GHz Hub_1 FDD-5GHz SGHz_Radio Site_1 332604.16 1693787 1247 O 0 0 va I ues in the ta ble
. e Create Cell) from template 5GHz Hub_2 FDD-5GHZ 5GHz_Radio Site 2 33042394 4692087 4161 O 0 0
5GHz Hub_3 FDD-5GHz 5GHz_Radio Site 3 330180419 4692508 5107 ] 0 0
> E Results Create Cell(s) from template in yjefu 5GHz Hub_4 FDD-5GHz 5GHz_Radio Site_4 33060253 1692593 1466 O 0 0
Target client locations Ean

« Copy/paste in the table are allowed (from XLS for instance) and the following shortcuts allows an easy edition of the
Cells and UEs parameters

Ctrl + A - Selection of the entire table

Ctrl + C/V - Copy/paste element

Ctrl + D - Select the first element of a column and apply the value for the entire column
Ctrl + Z - Reverse modifications

Ctrl + F - Research elements in the table

€@ Table editor is available on sub-folders when grouped by
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Site / Cell / UE Visualization

* Two visualization modes are proposed in Bloonet Planner

When zooming close to an element, a 3D model of the radio element is displayed in the scene. The user can click on it to
move the element in the scene

When zooming out, the 3D model switches to a 2D model to visualize the entire network

Layer: 5GHz Hub
. World Position: X= 535177.88 m Y= 451243600 m
Elevation: 71.98 m
Layer information:

* Name: 5GHz Hub

* Technology: FDD-5GHzZ

* Equipment: 5GHz_Radio
» Channel bandwidth (MHz): 20 %
* Channel: 1

# Polarization: Vertical

* Antenna: S_Backhaul_Hub
» Azimuth (): 0

* Mechanical Downtilt (*): 0
* Height (m): 25
.

* For both visualization modes, the user can left-clicking + ctrl on the 2D or 3D icon to get detailed information

SIRADEL

CNGiIe
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Automatic Cell Selection

Automatic Cell Selection feature aims at determining the best locations to deploy Cells (Transmitters)
to reach Access coverage objectives

The ACS focuses on selecting sites with minimum cost needed to reach specific coverage targets.

Bloonet Planner provides different simulation modes within the ACP

* Access only - The study objective is to deploy Cells on site candidates to reach the coverage
objectives (This part will focus on Access Only scenario).

« X-Haul only - The study objective is to deploy Distribution Units to connect active Cells in the
study area.

« Joint Access + X-Haul - The study objective is to deploy both Cells to reach coverage targets as
well as Distribution Units to provide backhaul connectivity.
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Study initialization 1/3

Define the simulation settings to be considered
Cell Template - Defines characteristics of Base Stations (Cells) to be deployed
UE Template - Defines characteristics of the receivers (UEs) during the simulation

A Metwork Settings
H E?; Technologies
] Eﬁ? Templates
o El Sites
4 E‘ Custom
f,.ﬂ Distribution Units
4 [[7 cents
':{T}) LoRaWan Gateway Template

4 [[5 ues

0]):] Endpoint_Very Deep Indoor Template

0]):] Endpoint_Deep Indoor Template

o]):] Endpaint_Light Indoor Template

o]}j Endpoaint_Cutdoor Template

Define a study area by creating a rectangular or polygonal zone (Tools — Add zone)

The area will be used to calculate the coverage statistics as well as selecting the
network elements to be included in the simulation

L__ See next slide for study area creation
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Study Zone Creation

@ W,

Address search Maps

Scene manager

Search

Ruler

| Ij SmallZone

SIRADEL
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Tools Points  Vectors 30 models Terrai

3 | &
Add zone | Clipping

Rectangular

Polygonal

Circular

Study zone: predictions will be computed at all pixels
inside the study zone, base stations outside of the zone

will still be considered for those pixels in its coverage
range.

3 forms possible for a study zone:
Rectangular:
Polygonal
Circular
Polygonal zone edition:
Ctrl + double-click to edit the zone

In edit mode, click any point of the polygone, when
the point turns into blue, drag it to extend to the
target location
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Study initialization 2/3

« Define candidate sites and characteristics

Import a list of sites and define which sites are candidates to an automatic deployment as well as
additional characteristics that will be considered during the study

[T sites | e Cost associated to
> [ xHaul Eeal s Name [Site the deployment of
s [ Access oMo ' Address Ovner Cells on this site.
—_— o k Street MName .
g E? Result: Create new site | House number Phone number When the SIte .
[ Target Create site in viewer ity - acqum(glo?] CO.St IS
A E. MNebwa Create site(s) from template in viewer Post code Type \S/veﬁl abse f’otrceecsllitr?to
> [ Tec Edit e e selection.)
N — = = I Country Site acquisition cost |1 =
A Ter Create connectivity graph
—F\ |I'I"||'JOI't Eoordinates
X (®) Metric X (m) 3570p0.00 = ¥ (m) 4110000.00 s

Candidate status activation for

. . . . . () pms 88 |=|[36 [=][31009 2] lw | v 37 217 231610 2] (N |~
consideration in the simulation process _
() Decimal _38,60863865 2 37.12544962 =
Site capacity
Installation height defines the preferred [ ] Existing core network connectivity (e. fiber) 100 e
deployment height at this site. If no value, Site deployment
default template values will be considered [V/] Site candidate for Automatic Cell Selection
Installation height {m} 0.00 =
Reference layer Ground W

SIRADEL
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Study initialization 3/3

» Candidate sites auto-generation

If there is no candidate list available for the study, Bloonet Planner proposes to automatically generate candidate sites by
right-clicking Scene manager - Sites and choosing “Generate candidate sites”.

In the Generate candidate sites window:
» Select a Study zone that predefined in the project
* Complete Inter site distance

* Click OK to generate candidate sites

Scene manager > # x [EIEe

Generate candidate sites

], Sites

Zoom on
b XHaul _ Study zone studyZone W
N Access Create new site
n E Results Create site inviewer
E Target Create site from template in viewer Int i i ) . -
er site distance (meter) 50 -

y Networ Generate candidate sites

User tr: Bdit

@ Bing W Create connectivity graph

> Drive t¢ Enpoet
P Ei Grounc 2l
Group By

Generate candidate sites

SIRADEL
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Automatic Site Selection: General settings

Automatic Cell Selection

m Study Name OptimizationStudy_1
Access ACS Target Access-only
ACCQSS Technology: X-Haul Study Area tudyZoneshp
. Simylation ccess Technology / LoRaWan b4 Output selection

Define the >
technology to be
studied

Area: Study zone is mandatory, if target area is the map data

area, a zone can be created to cover the whole area.

L/\

NG

ACS Target:

Access only - The study objective is to

€—-+—— deploy Cells on site candidates to reach

the coverage objectives (This document
will focus on Access Only scenario).

X-Haul only - The study objective is to
deploy Distribution Units to connect
active Cells in the study area.

Joint Access + X-Haul - The study
objective is to deploy both Cells to reach
coverage targets as well as Distribution
Units to provide backhaul connectivity.

Output selection:

After the ACS process, a coverage
prediction will be run with the selected
sites, here select the simulation output
metrics of this final coverage prediction.
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Automatic Site Selection: Study settings

Automatic Cell Selection

General
m Parameters Advanced settings
Existing Access Cells

X-Haul

-@.‘_ZlActiveAccess Cells Site selection strategy ’_. Forced Existing Ce”S in the pl’OjeCt can be Candidates
5i lati - — R . . .
msen (O All Access Cells (®) Candidates to the selection or forced in the selection
a”‘”"at“ < Define the characteristics of the Access
Candidate Access sites  Access Cells template | LoRaWan Gateway Template LR
Cells to be deployed.
Receiver
Deﬂnes the ) emplate | Endpoint_Outdoor Template hd
characteristics Location (@) Above ground () Above buildings
of the receiver
Coverage target
Resalution (m) 50 5/ Defines the coverage resolution
() Surface for the propagation simulation
’_. Traffic map W
() Buildings footprint v
-.’é_‘_ZITargetI-:cations End_point_sample_lambert2td 3 W
Previous Mext

SIRADEL
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Automatic Site Selection: Coverage target settings

Coverage target

Resalution [m) 50 o
"_. Surface

() Traffic map w
() Buildings footprint v
-./E_Zl Target locations End_point_sample_lambert2ibd X W

Surface : % surface covered within the study area
e The total surface is the sum of the simulated pixels (that are non-excluded) in the study area
* If location is above rooftop, the % is the ratio between covered building surface and total building surface

Traffic map : % population covered within the study area

* A user traffic map needs to be imported in the project

Building footprint : % buildings covered within the selected layer(s) within the study area

* A building is considered as covered as soon as a one pixel in a building footprint is above the defined
threshold

Target locations : % points covered within the study area

NG



Automatic Site Selection: Criteria definition

Automatic Cell Selection

General
Metwork Advanced settings
Criteria

X-Haul @

Criterion Threshold Objective [6) Target Direction Area

¥ | Received Power with margin [dBm) -100 95 |Surface DL StudyZoneshp

Simulation

Define the criteria for the computation:
Criterion : metric that will be utilized to determine the most effective sites to achieve the objective.

Threshold : minimum value of the chosen metric. Points with results equal or above the threshold will be
considered as covered or qualified capacity.

Objective (%) : percentage of points that are considered as covered or qualified capacity within study area.
Target: indicative, referring to the coverage location target which is defined in the previous step.
Direction: DL or UL, only indicative for the direction-specific metrics.

. Area: indicative, referring to the Study area chosen in General settings
SIRADEL
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Automatic Site Selection: Advanced settings

Automatic Cell Selection

| General
_ Metwork Parameters Advanced settings

| X-Haul

Site evaluation rules

Candidates target Cells b
Simulation Minimum coverage gain threshold ||:|.|:||:|‘|| =
Coverage gain weight 0.50 -

Candidates target: This parameter provides two options: Sites (default) and Cells. The Sites option enables
Automatic Site Selection at the site level, assuming all sites share the same cell configuration (for example, the
same number of sectors per site). The Cells option enables ACS at the individual cell level.

Minimum coverage gain threshold: Defines the minimum percentage of coverage contribution required for a
candidate site to be considered. For example, a value of 0.01 corresponds to a 1% minimum coverage
contribution.

Coverage gain weight: Adjusts the relative importance of coverage gain versus total site cost (including
acquisition and equipment costs). A higher value increases the influence of coverage gain in the site selection
process, while reducing the weight of cost considerations.
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Automatic Site Selection: Simulation Run

Automatic Cell Selection

General R

un
e e
X-Haul

Metwork element creation

Apply to project will create
new selected Cells and
update activation state
based on the analysis result

Access

IL-127-DD106_1

IL-127-DD106_3

OK Cancel
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Automatic Site Selection: Result and Report

Once the simulation process is performed, a report is generated providing an overview of the selected
network as well as a description of the selected Cells
Coverage maps generated with the selected network are available in the result folder

SIRADEL

4[5 Results o OptimizationStudy_5_1

4 B Optimization

4 [ OptimizationStudy_5_1 Rename
4 [7 Access imi -
S Selected locations Display coverage optimization res - Network opt|m|zat|0n

e+ Optical visibility Delete
[eH Best server 2 Selected Deployment cost
R5SRP (dBm) candidate sites
DL Throughput (Mbps) G e
()} PUSCH power (dBm) G o -
P e T ) Sites 0 0 5 5
Hubs 0 0 15 15
5/10
Cost (k) 0 0 29 29
......... Per-criteria statistics
RSRP (dBm) -115 30 0 81.38

L e P

NG
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Coverage Prediction Workflow

Activate UE template UE template gathers all receiver characteristics to run the coverage map:
- UE Height

- UE Antenna and Orientation strategy

- Technology
[ Define computation area ]
optional
( p ) F E‘ Metwork Settings
[» IE?; Technologies
A Eﬁ? Templates
o [T sites
Start prediction for one or 4 [ custom
several active Cells /5 Distribution Units
> [ cens
4 |5 ues
DJ}) Endpoint_Qutdoor Template
[ Define resolution and select ] = °1’§ Endpaint light Indor T 1 s ename
. 11| Endpoint_Deep Indoor”
computation area ¢ .
p 0]}) Endpoint_Very Deep Ind Edittemplate
. Set as active template
[» E‘ Equipment
4 [/ Prediction Models Duplicate
|+ prediction Mode Delete
[ Results analysis ]

SIRADEL
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Coverage Prediction Workflow

Tools - Add zone

[ Activate UE template ]

Define computation area

(optional)

Start prediction for one or
several active Cells

Define resolution and select 5
computation area

mul
.J-I
-\‘i |
Results analysis !

SIRADEL . .
eNGie More details: Study zone creation 61




Coverage Prediction Workflow

Activate UE template Run coverage for all active Cells of a technology
4 [ Access Tools  Vectors 3D models  Settings 5 _5GConnect
4 Custom
/7 cens gi}%E sy =
. . @ mone 257 b Q
Deflne ComPUtatlon area —I?r) SE R O Coverage predictions | Access auto assignment XHaul interference analysis
(Opt|0na|) ':{T}:] i Create Cell(s) from template r

':{?}:] i Create Celljs) from template in viewer

) ean After click « Coverage predictions », select the target
()2 Rruncoverage predictions technology type (from Custom/5G/LTE)

RN

Start prediction for one or

Run coverage for a single Cell (the Cell technology is selected for the prediction provided that

SRUEEL Aahe CEls the same technology is defined for the active UE template).

4 Access [ e
4 [} custom B oo
' ' 4 (3 celis
Define resolutlpn and select e
computation area D e B
(tp)) 2031
Zoom an _—
(gD 2030
Properties —

() 2029

Activate/Deactivate
(tp) 2024 !

({T}) 2020 Duplicate

Run links analysis

i (te) 2017
Results analysis | Rmcomage pedcin |
SIRADEL ({f}:l 1531 Delete
— P
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Coverage Prediction Workflow

) o . Study Area:
Override prediction radius

Activate UE template

defined at the Cell level

Study name

Study Area

Define computation area
(optional)

Technology

Receiver template definition

Resolution (m)

|:| Force cells prediction rayus (m)

Coverage target

Surﬁ:u:e
DTrafﬁc map

DTarget client locations

Start prediction for one or
several active Cells

Propagation model

Receiver location

Define resolution and select

computation area

Computation progress

Results analysis

Close

SIRADEL
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SG_TDD_Macro_n77 J3500_Study_1
Mew Zone 0
5G_TDD_Macro_n77_3500
UE_5G_Macro_Class2

10.00 =

1000.00
(LR

VolcanoUrban
(®) Above ground

’_. Above building rooftops
’_. Hybrid {above ground/rooftop)

/_' 3D Qutdoor

Mot Started

Run

Output selection

Multi-floor heights

To be selected among the different
existing areas

Output selection
Select coverage layers to be

Computation settings | Qutput selection

""'E‘ Meutral coverage maps -~
~[] onptical visibility

Best server

l:‘ 2nd Best server

I:‘ Clearance

A...E‘ Downlink coverage maps

I:‘ Mean Rx power

l:‘ 2nd Best server mean Rx power

Rx power with margins

l:‘ 2nd Best server Rx power with margins
~[ ] Mean SINR

~[W] SINR with margins

Throughput

l:‘ Interference

AD EMF

l:‘ Exposure state

©[ ] Mean total field

..... [] Total field with margins
4.[m] Uplink coverage maps
: D Mean Rx power

Rx power with margins

----- [ ] meansing
-
|y I .

Cancel

Resolution (m): Computation resolution



Coverage Prediction Workflow - 3D simulations

3D simulations are performed on building polygons, providing either coverage on
building external facades in Outdoor mode or coverage inside buildings (internal
facades and different floors) in Indoor mode, with computations based on multiple

heights defined in the active Remote template.

During first 3D computation, a textured model is automatically created, there is color
and value smoothing applied between two floors. (Currently there is no smoothing =

applied between the rooftop and last floor.)

Location

Height above ground [m} 1.50

Height above rooftop [m) 2,00

Ak (AF| [4»

Height above reference layer (m) |0.50

Multi-floor heights -_’E} 1.5;10.5;20.5

3D Simulations are performed on multi-
heights based on the heights provided in
the active Remote template (under
Network settings - Templates -
Custom/5G/LTE - Ues)

SIRADEL
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4 E Textured Models

4 [[7) Textured Models

b @ Textured Model_1

B New Zone 0

@ Textured Model_1

P B index.txt

b ﬁ Sites

b [ XHaul

b B Access

4 E Results

@ Optimization

b E Link analysis

I:I Mew Zone O Rename
N E:;' Sites Locate
N E‘ XHaul Zoom on
N Access 5ort by name
4 Results Edit palette
[» Optimization Show Legend
Link analysis Delste

To modify the color palette of textured
3D simulation result, right-click the
textured model and select Edit palette

4 D Hub coverage 3D texturing simulations are

A B 5GHz_Access_Study_1 . .
available in the Scene manager

4 3D texturing
under Results (linked to the

@ Outdoor - Optical visibility
T) Outdoor - DL Rx power (dBm
D Out power (d5m) textured model)

@ Outdoor - DL SINR with margins (dB)

@ Outdoor - DL Throughput (Mbps)

4[5 2D Multi-floor

> 5 Above Rooftop 2D multi-heights Volcano
‘E:*‘*—ng-; <€—— results used in input of the
i3 eight: 10. o .

D Hei:,,,:,.s texturing are also available
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Coverage Prediction Workflow

Activate UE template ; s

Define computation area
(optional)

Layer: UL Mean SIMR [dE)
World Position: X= 58559564 m ¥= 451355259 m
Elevation: 26.00 m
Layer information:
* Prediction: UplinkMeanSIMNR
* Value: 325589
* Type: UplinkMeanSINR
* Unit: dB
* Minimum: -20.5763
* Maximum: 48.066%

Start prediction for one or
several active Cells

4 |[] Results i3
d Optimization 3=
Link analysis

. . A ell coverage |: L Laa .
Define resolution and select 5 cencoverag : Left click + ctrl opens a

. 4 |[] LoRaWan_Study_10m i * tooltip to read coverage
computation area T e .
P Best server Z values at a specific location

DL Rx power with margins (dBm) /

DL SIMR with margins (dE) /

DL Thraughput (Mbps) B et

UL Rx power with margins (dBm) € D|Sp|aY/H|de results by
. UL SINR with margins (dE} s clicking on the « Eye »
Results analysis UL Throughput (Mbps]

B Coverage results available in the Scene manager
under Results
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Coverage Prediction Workflow - Report

The report provides a detailed overview of the simulated metrics (Throughput, SINR, Received power, Best
Server, Visibility) as well as a comprehensive summary of the simulation input data.

For indoor or 3D simulation scenario, the coverage report is located at the receiver floor level. Right-click
“Results - Cell coverage - (Simulation name) - 2D multi-floor - Height: (receiver height)” and select “Display
Cell coverage study result” option to display the study report.

DL received power with margins in %
>=-00 100.00
[* E‘ Optimization

4 [ Results \
>=-80 91.50
IE' Link analysis ! >=70 72.30
| Technology | 50 64.52
4 E‘ Cell coverage 802.11ac_5GHz
@) LoRaWan_Study_10m N | Swdyorea | Switch view between
[)] Best server SEcTen e = chart and table
DL Rx power with margir Display Cell coverage study result ':::
DL SINR with margins (di PO i 04
DL Throughput (Mbps) Delete Zz
UL Rx power with margins [dBm) 50
]

UL SINR with margins (45 ‘ =5 -
UL Throughput (Mbps)

D 2024/04/07 14:02 104
SR 04
P 5_sGConnect 3.4.3.2 @ 2024 Siradel. All rights reserved v
SIRADEL =
—
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Coverage map: palette (legend) configuration

To modify the legend of a coverage map, right-click on a coverage map layer, select Edit palette.

There are two ways to modify the coverage map palette:

« Use Gradient and Modify Distribution function, to configure and generate automatically the legend.

* Click the ... button to Add or Remove step and click on the color block to change the color of the step.

4 [ Results

b Optimization

Link analysis

4 E Cell coverage

A IE 5G_TDD_Macro_n77_3500_Study

| =

Optical visibility

Palette Name

SS-RSRP (dBm)

Palette Type

o} Best server

} 55-RSRP with margins (dBm)

o+ PDSCH SINR with margins (dB)

{2+ DL Throughput (Mbps]

E Auto assignment

[/ Target diient locations

P E Network Settings

b [ prive tests

SIRADEL

CNGiIe

E‘ User traffic map

Edit palette )
2

Export
Show Legend

Export as vector

Delete

Cancet

Dat Madify D\strle Apply Save Close
Infinite Values Activation
s -
Color Value % legend Label A
- -200 Color  Value % Legend Label -
= - so.oooononno-?z; | 200
L o B | -150.000000000001
| -158 * So— | ] 160
[ \ P -
= B ] 157 . Add Step Before
] 153 156 s Add Step After
L -152 155 . Remove Step
Legend 154

— 2010+

S5-RSRP (dBm)

Export Legend

Data Distribution
Min, Value

Max, Value

Step Mumber

Classification

-153
-152
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Coverage map: palette (legend) - Export and Import

Click on the ... button on left top of the Palette editor window to export or import palette configuration file.

The palette configuration file is in XML format, which can be edited directly.

J<ResultPalette xmlns:i="http://www.w3.org/2001/XMLSchema-instance" xmlns="http://schen
<ExtendToNegativeInfinity>false</ExtendToNegativeInfinity>
<ExtendToPositiveInfinity>true</ExtendToPositiveInfinity>

] <Markers>

vee  EI5 Autc
Palette Mame I Import
55-RSRP (dBm) | Export

Palette Type

Continuwous (Quantitative)

Colorization

Gradient
<_
~ —
Crata kodify Distribution

Infinite Walues Activatinn

SIRADEL
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<Marker>
<Color xmlns:d4pl="http://schemas.datacontract.orqg/2004/07/8ystem.Drawing">
<d4pl:knownColor>0</d4pl: knownColor>
<d4pl:name i:nil="true" />
<d4pl:state>2</d4pl:state>
<ddpl:value>4278190080</d4pl:valus>
</Color>
<Label></Label>
<Valus>-120</Value>
</Marker>
<Marker>
<Color zmlns:d4pl="http://schemas.datacontract.org/2004/07/System.Drawing">
<d4pl:knownColor>0</d4pl: knownColor>
«d4pl:name i:nil="true" />
<d4pl:state»>2</ddpl:state>
<d4pl:value>4282123268</d4pl:value>
</Color>
<Label></Label>
<Value>-119</Value>
</Marker>
<Marker>
<Color xmlns:d4pl="http://schemas.datacontract.orqg/2004/07/8ystem.Drawing">
<d4pl:knownColor>0</d4pl: knownColor>
<d4pl:name i:nil="true" />
<d4pl:state>2</ddpl:state>
<ddpl:value>4283828738</d4pl:valus>
</Color>
<Label></Label>
<Valus>-118</Value>
</Marker>
<Marker>
<Color zmlns:dé4pl="http://schemas.datacontract.org/2004/07/System.Drawing">
<d4pl:knownColor>0</d4pl: knownColor>
«d4pl:name i:nil="true" />
<d4pl:state>2</d4pl:state>
<d4pl:value>4287698441</d4pl:value>
</Color>
<Label></Label>
<Value>-117</Value>
</Marker>
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Coverage map: default palette (legend) configuration

Bloonet Planner provides default palettes for different metrics.
There are two levels of default setting modification :

Project level: all users (SaaS and Desktop users) can right-click (or click on the ... button at the right) on Results - Cell coverage,
click on Edit default palettes button. Select the metric and click Edit Palette button to edit the default palette of selected
metric. All simulations run after this will be based on the new palette of this metric. This is limited in the project.

Application level: Desktop users can follow the palette configuration and export steps to create their own palettes. Replace the
default palettes that are located at C:\Program Files\Siradel\SmartCityExplorer\bin\plugins\S_5GConnect\Resources\Palettes if the
default installation path is used. The default palettes will be rewritten upon new version installation. Please ensure the backup
before upgrading Bloonet Planner to a new release. (This option is not available for Saa$S users.)

Custom LTE 5G
A E Results |: Y s Best Server
2nd Best Server
[» Optimization b Optical visibility
Clearance
E‘ Link analysis DL - SIMR with margins - PDSCH SINR
= . UL - SINR with margins - PUSCH SINR
Cell coverage o DL - RSS! - S5-RSSI
- Edit default palettes D |01 - rssq-ssRsRQ
IE Auto assignment B DL - Mean Rx Power - 55-R5RP
DL - Mean Rx Power - 2nd Best server 55-RSRP
DL - Rx Power with margins - S5-RSRP
DL - Rx Power with margins - 2nd Best server S5-RSRP
UL - Rx power - PUSCH power
UL - Rx power with margins - PUSCH power
DL - EMF - Exposure state
DL - EMF - Mean total field
SIRADEL DL - EMF - Total field with margins
—
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2D Coverage map: export options

2D coverage map refers to the simulation results when the receiver location is Above ground, Above building rooftops or
Hybrid (above ground/rooftop).

VolcanoUrban W

There are 4 options to export 2D coverage simulation results:

{:} Above ground

+ Google earth (KMZ) : Right-click a simulation result, select Export — Google Earth () asoue building roofiops

+ Mapinfo (GRC/GRD) : Right-click a simulation result, select Export — Mapinfo (®) Hybrid (above ground/rooftop)
+ GeoTIF (tif) : Right-click a simulation result, select Export — GeoTIFF

» Vector (Shape format) :Right-click a simulation result, choose Export as vector, configure the parameters in the pop-up
window, and export the results as a Shapefile vector format. The exported files provide coverage area contours where
metric values fall within the specified range.

/d' 30 Outdoor -

L N Min M
Rename + [Range 119388 781958 (%)
Zoom an Optical visibility CHy v
Best server E ves
Edit palette
P 55-RS5RP with margins "™
Rename
Expﬂrt GDDQIE Earth PDSCH SIMR with mar Add range Create ranges from palette Create uniform ranges
Zoom on
Service feasibility analysis Mapinfo (GRC/GRD) DL Throughput (Mbp:
E‘ Auto assignment Edit palette Sl
Show Legend GeaTIFF (tifi 9 JTrsining ]
- - Expaort 3
Target client locations @ Each range will be exported in a separated file, The file names will be the range names.
Export as wectar " Itis possible to set a prefix.
P H E’ Network Settings show Legend [Juse a prefix for all exported files
D EI EtE [ E Drive tests EXDOI’t as vector I é I:‘ Copy a shp file for viewing in SCE (this might take a while)
o E‘ User traffic map Delete Export cancel
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3D Coverage map export

3D coverage map refers to the simulation results when the receiver location is 3D (Outdoor or Indoor).

Receiver location ’_. Above ground
() Above building rooftops
() Hybrid (above ground,/rooftap)

(®)3D | Outdoor v
Right-click a simulation result under 3D texturing and select Export 3D model to KMZ (Google Earth format), two clamping
modes are proposed:
» Relative to ground: Recommended mode for 3D coverage map export.

* Absolute: Terrain option in Google Earth Pro needs to be deactivated.

¥ El 5G_TDD_Macro_n77_3500 _Study = KMZ export options
4 E 3D texturing KMZ folder | C:\Users\CHE429\Downloads
(7] Outdoor - Optical visibility T Clamoing mod
amping mode:
[ffj Outdoor - Best server > . ecommended for 30 simul i e e
= e Recommended for 30 simlation models wth an elevation laye
(7] Outdoor - 55-RSRP with margins (dBm] @ '
ﬁj Cutdoaor - PDY Rename - | (L) Relative to ground f:‘rfr; -j:.;m's*?;i'f C:"_:;;O;"i:_'“ o
1 |
[T) Outdoor-DL| | Export 3D model to KMZ [~ >
4 /7 20 Mutti-floor Delete _
. M= . — . o

Cancel Export

SIRADEL Note: 3D model load and display in Google Earth Pro can take some minutes (from a few minutes to more than 10 minutes depending on file size.
—
CNGiC
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Automatic cell planning - introduction

Automatic cell planning feature is a workflow that helps the users to automate the process of

optimizing the cell configurations. It uses optimization algorithms to determine the optimal cell
configuration based on given objective.

This workflow can be used either at the network design phase, before the actual deployment

of the base stations or gateways, or at the continuous network optimization phase, after the
network deployment.

Together with the Automatic Cell Selection workflow, Automatic Cell Planning offers several
significant benefits :

- Improvement of network coverage by strategically placing cell sites and proposing the
optimal configurations to minimize coverage holes.

- Cost-efficiency as it reduces the need for manual planning, saving both time and resources.
- Enhanced service quality by minimizing interference and optimizing signal strength.

SIRADEL

CNGiIe



Automatic cell planning - pre-requisites

Before starting Automatic cell planning workflow, there are some pre-requisites to respect:
- Cells to be optimized have been already created in the project

- UE equipment (under “Network settings - Equipments - Radios - Custom/5G/LTE - UEs”
in the Scene manager) has been well configured, gathering the target receiver equipment’s
characteristics : transmission power, noise figure, mapping tables that translate a given
SINR into throughput value through spectrum efficiency, antenna pattern, etc.

- UE template (under “Network settings - Templates - Custom/5G/LTE - UEs” in the Scene
manager) has been well configured, gathering target UE’s initial configuration information :
UE equipment, receiver height, antenna related parameters, additional interference, etc.

- Study Area (menu Tools - Add zone in the tool bar) has been created. The study area
specifies a zone where the simulation will be run.

- Optimization Area (menu Tools - Add zone in the tool bar) has been created. The
optimization area specifies a zone where the candidate cells are to be optimized.

SIRADEL
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Automatic Cell Planning Workflow : Technology type selection

Technology type selection

[ Simulation settings ]

[ Optimization settings ]

[ Live monitoring ]
[ Results ]
SIRADEL

CNGiIe

Select the Automatic Cell Planning button in the tool bar to launch Automatic Cell
Planning workflow.

¥ @
S "-G-f*j
Automatic Cell Selection |  Automatic Cell Planning

Select the Technology Type in the pop-up window:

Please select a technology for this operation

() Custom (®)5G (e

|:| Remember my choice [editable in Project settings)

OK Cancel

If previously the Remember my choice option has been activated, this window
will not be shown. You can select the Project settings button in the tool bar,
then Technologies tab to change the Active technology type.
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Automatic Cell Planning Workflow : Simulation settings

Technology type selection

Simulation settings

Optimization settings

Live monitoring

Results

SIRADEL
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This step has similar parameters as in coverage prediction.
It defines prediction related parameters.

ACP settings

Run

Study name

Study Area
Technology
Receiver template definition
Resalution (m)
Farce cells prediction radius {m)

Coverage target

v

Propagation model

Receiver location

Override prediction radius
defined at the cell level

5G_TDD_Macro_n77_3500_Study_1
CampusZone

5G_TDD_Macro_n77_3500

UE_5G_Macro_Class)

W

1.00

Fs
-

1000.00
uuuuuu

VolcanoUrban

’!I Above ground |:| Multi-floor heights

-

-.,___‘_ZI Above building rooftops

/_' 30 Outdoor

Output selection

Study Area:

Select the Study zone
prepared in advance, as
stated in the pre-
requisites page

Receiver template:
Select the UE template
prepared in advance, as
stated in the pre-
requisites page

Output selection
Select metrics results
to be generated with
the proposed cell
configuration

Resolution (m):
Computation resolution
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Automatic Cell Planning Workflow: Optimization settings 1/2

Objective: metric that will be

Technology type selection  — e utilized to determine the most
» [ rarget 5-858 coverage 5 ® oo effgctlve conflfgura.tlon to
T [— otimzone achieve the objective.
[ ]only candidates Cells 6]
Degrees of Freedom Threshold : minimum value of
T“R":c";‘:ﬁ';"ur';;::‘z:fB”":' the chosen metric. Points with
Simulation settings Range configuratin results equal or above the
(O Absolute range (®) Relative range threshold will be considered as
Min-ofiset (aB) o.00 - \ covered or qualified capacity.
Max. offset (dB) 10.00 s
Step (dB) 2.00 = Ta rget:
Az:wth nﬁ o - Coverage: percentage of
. e . . eanfguration cos 200 - points that are considered
Range configuration
Optimization settings ;:;,Azmminge @ Relative range as covered within study
Min, offset %) -5.00 = area.
A 200 - - SINR: the average SINR of
e 1o - all the points in the study
Downtilt (%) . area
RE;:ES::;ZZ:;?; - . - Not selected: the algorithm
Live monitoring () Absolute range (®) Relative range will try to find the maximum
i ofset 0 000 : value possible. In this case,
:p ﬁ” jzz - !‘t is rc?commenco:lec.:l to set a
Maximum optimization
[ Jonodes cotral anterna . = o duration” value in the live
v monitoring step.
Results
Previaus Mext
SIRADEL ;
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Automatic Cell Planning Workflow: Optimization settings 1/2

Optimization area : the zone

T h I t I t. Simulation settings Chjective Maximize S5-RSRP coverage .
echnology type selection Thveshold (dEm) where the candidate cells are to
con [ Target 55-RSRP coverage (3 35.00 : be optimized. If not activated, the
OptimZone v|® study area selected in the
simulation settings will be used.
. . : Only candidate cells : if this
Simulation settings RN .
() Absolute range @ Relative range option is activated, only the cells
Min. offset (dB) configured in the cell properties
G as Candidate cell for
P A8 Optimization Cell Planning will
[/] Azimuth (7 . be optimized.
Reconfiguration cost:
Optimization settings - —
() Absolute range (®) Relative range \
Min. offset (%) 5.00 : Degrees of freedom: the cell
L 500 > parameters that are subject to
Step () 1.00 s . e .
optimization. The range of
D°:"""t S . optimization can be set as
econfiguration cost: 0.00 - .
) o Range configuration absolute value or relative range
L|Ve monltor[ng -f:]Ahsolute range -.@_‘ZIRelatiuerange to the initial Value'
Min. offset (%) 0.00 -
Max, offset (%) 5.00 =
Step (%) 1,00 = \
T —— Reconfiguration cost: the total
0.00 e reconfiguration cost will appear
- in the ACP report.
Results
Previaus Mext

SIRADEL
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Automatic Cell Planning Workflow

Technology type selection

Simulation settings

Optimization settings

Live monitoring

Results

SIRADEL
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During the Run phase, live monitoring is shown to actively track the optimization process. This allows users to be
informed of the current status and make decisions about when to halt the optimization, particularly as the results begin
to converge.

There are 3 triggers to stop the optimization process and show the results:

1, End Optimization and Display Results button is pressed by the user: this button can be used by users to end the
optimization process if they believe the result is satisfactory.

2, Maximum optimization duration is reached: this setting allows users to specify a limit for the optimization duration.
In networks with a large number of cells and several configuration parameters (Degrees of freedom), the number of
possible combinations can be vast. As a result, the optimization could continue for an extended period, often yielding
marginal improvements after a certain threshold. By setting the Maximum optimization duration, users can ensure they
achieve an optimal configuration within a desired timeframe.

3, The objective that was set in the previous step has been achieved.

Step 1: Optimization input data processing

Coverags (%]

Step 2: Configuration optimization

0
0 02 04 06 08 1 12 14 1.6 1.8 z

Time (minutes) Maximum optimization duration (minutes) 60 =

Step 1: Optimization input data processing

Step 3: Coverage maps generation

Step 2: Configuration optimization

Step 3: Coverage maps generation

EnI Optimization and Display Results sri:
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Automatic Cell Planning Workflow

Upon completion of the ACP process, an ACP report will be generated, summarizing the results.
Technology type selection Users may then click the Apply to Project button to implement the suggested configuration within
the project.

4 [ Results

ACP_Study SIRADEL

4 |~ optimization s : T
4 [ ace - -
Simulation settings | ) (5 AcPstuay Rename -
Optical visibility
S Display ACP study result =
T i Export 3
$S-RSRP with ma
PDSCH SINR wit Delete A S =
— =0 LR LN
Optimization settings )
] Optimization reconfigurations
g 88
76 Lo
Live monitoring e e T '

Time (minutes)

site_33_2 25 27.39 27.33

Results

Only Cells eligible for optimization are listed in this table. Reconfigured parameters are marked in red.

SIRADEL
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Access Auto Assignment

The Access Auto Assignment aims at automatically assigning UEs (or CPE : Customer
Premises Equipment) to Cells. The feature simplifies the process of assigning Cells and UEs

for users designing a Fixed Wireless Access network.

SIRADEL
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Access Auto Assignment

Tools  Peints  Vectors 3D models Terrain  Settings  5_5GConnect

B 2 s 54

Coverage predictions | Access auto assignment | XHaul interference analysis ~ Automatic Cell Planning

Start Access Auto Assignment

General settings Or
4 Access
P Custom
- 5G
€4} [ ces
Manually adjust study > [ ues Zoom on I
configuration (optional) > [3 ks Sortby name |
> LTE Create Cell(s) from template I
[ IE' Results Create Cell{s) from template in viewer I
[ Targetdlientlc  Edit I

[ IE' Network Setti Run individual coverage predictions

RU n [ IE' Drive tests Run automatic assignment

E‘ User traffic m: Run coverage predictions

@ Eing Roadmag Activate Cells

Ei Ground eleval Deactivate Cells

Impaort
Export 3
Visualize report and network Group By b

topology

SIRADEL
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Access Auto Assignment

Start Access Auto
Assignment
General settings
Study name Analysis Design criteria Hit
Study area No study area ¥ | Remote agfignment Auto Remgte settings

General settings

e Auto: All UEs in the list
are eligible for

Network Settings

Manua”y adeSt StUdy DForce automatic arientation for all Cells Azimuth and mechanical aSSignment.
configuration (optional) e Ui « UE Settings: UEs that
I:‘ Maximum Cell attachment range [m) 2000.00= are ah—eady assigned to
I:‘ Maximum Cell aggregated throughput demand (Mbps) 100,002 Cells will be excluded

I:‘ IUE throughput demand (Mbps) 20,005 from the AAA
e simulation.

Run Design targets

[ ] cell/UE LOS visibility only

[ [Minimum link throughput DL & UL (Mbps)

=1
e
=1

Visualize report and network
topology

SIRADEL Design Criteria enables to easily overwrite network settings
Pp— for quick evaluation of different deployment scenarios. 84



Access Auto Assignment

Cells loading

Start Access Auto
Assignment

-.’;EZI From Project Cell template Cell_template_3.5GHz_Channel_1 W

() From Cell list

. UEs loading
General settings
() From Project UE template | UE template_35GHz v

() From UE list

-@:] From target client locations | TCL list.osw

Manually adjust study . Cells loading:
configuration (optional) «  From Project: the active cells of the corresponding technology in the
project will be considered for the AAA simulation.
* From Cell list: users need to select a csv format file which contains the
available Cells for the AAA simulation.

Run * UEs loading:
* From Project: the active UEs of the corresponding technology in the

project will be considered for the AAA simulation.
* From UE list: users need to select a csv format file which contains the UEs
for the AAA simulation. If a study area is selected, only the UEs within the
study area will be considered.
* From target client locations: the dropdown list include all target client
SIRADEL location lists imported under Target client locations in the Scene manager.
EnGie The target client location file includes at least 4 columns: Name;X;Y;Height

Visualize report and network
topology

85



Access Auto Assignment

Start Access Auto Assignment

Study definition

Links study Site; Height{m}; Antenna; Orientation(”); Demand(Mbps]; EIRP{dBm)
Cell_template_3.5GHz_Channel_1_1 Site_14; 25.00; 3GHz_Compact_R0; Az. 0 Tilt O; - 49.70
Cell_template_3.5GHz_Channel_1_2 Site_14; 25.00; 3GHz_Compact_R0; Az. 120 Tilt O; - 49.70
Cell_template_3.5GHz_Channel_1_3 Site_14: 25.00: 3GHz_Compact_R0; Az. 240 Tilt Oy - 49.70

¥ |SFO-00471_1 SFO-00471; 29.27; 3GHz_Compact_RO; Az O Tilt O; - 49.70

General settings

List of Cells to be considered in the study as potential donors

Site; Height{m}; Antenna; Crientation(*); Demand(Mbps); EIRP{dBm)
Site_16; 2.00: 5_Backhaul_UE; Auto; 10.00; 28.00
| Site_13; 2.00: 5_Backhaul_UE; Auto; 10.00; 23.00

Unassigrned UEs
UE template_3.5GHz_1
+ [UE template_3.5GHz_10

Manually adjust study

configuration (optional)

Computation progress

Mot Started

Simulation output for di

Import per-UE performance in 30 scene

Run

Run

Import per-UE performance in 3D scene:

When this option is enabled, a 3D point layer
representing the selected simulation output per
point will be generated and displayed in the Scene
window. The 3D display of the point layer
requires that height information is included in the
target client location file.

Visualize report and network
topology

SIRADEL
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DL Rx power [dBm)

Discarded Cells
Orientation | X
Orientation | @ Discarded UEs
Orientation | X
Crientation | )
X
Force manually
the attachment
of some UEs to
specific Cells

List of UEs to be assigned to the
potential donors (Cells)

(The UE list is visible if From target
client locations option is selected for
Ues loading.)
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Access Auto Assignment

Click the Run button to launch the AAA simulation.
Astomsticmsgnment

General settings

Start Access Auto Assignment

Study name Analysis Design criteria Edit

Study area No study area ¥ Remote assignment Remote settings

General settings

Study definition

Discarded Hubs

Links study Site; Height(m); Control Antenna; Max Throughput (Mbps) ; Demand(Mbps) -
Site_Candidate 5_1 Site_Candidate_5: 18.95; SSB 3.5GHz - - Orientat... | ¥
Site_Candidate 5_2 Site_Candidate_5; 18.95; 55B 3.5GHz -; - Orientat... % .
Site_Candidate_5_3 Site_Candidate_5: 18.95; 558 3.5GHz -: - Orientat... % DEcirdediRsmotes
. Site Candidate 6_1 Site Candidate 6; 12.27; S5B 3.5GHz -; - Orientat...| 3%
M anua | |y a dJ u St Stu dy Site_Candidate_6_2 Site_Candidate_6; 12.27; SSB 3.5GHz -; - Orientat...| %
Site_Candidate 6_3 Site_Candidate_6; 12.27; SSB 3.5GHz, -; - Orientat... %
1 H 1 Site_Candidate 8_3 Site_Candidate_8; 61.86; SSB 3.5GHz -; - Orientat...[ %
CO nfl gu ratlon (Optl Ona I) Site_Candidate 8 2 Site Candidate_8; 61.86; S5B 3.5GHz -; - Orientat...| 3%
» |Site_Candidate_8_1 Site_Candidate_8: 61.86; SSB 3.5GHz -; - Orientat... || ™
|
1 Unassigned UEs Site; Height{m]; Control Antenna; - Demand (Mbps) -
4 Housel10 House_10: 8.88; Isotropic - 100,00 - x
House104 House_104: 15.27; Isotropic - 20.00 &» x
1 House114 House_114; 15.06: Isotropic -; 20.00 E o d
4 Housel13 House_13; 16.12; Isotropic -; 100.00 -5 x
Housel153 House 153: 2.80: Isotropic - 20,00 L ad
] House163 House 168: 7.82: Isotropic - 20,00 L e
i Houwse179 House 179: 12.06; Isotrapic: - 20.00 FY x -

Computation progress

Visualize report and network //
topology

SIRADEL The « Apply to project » button will be available after the computation. Clicking on
P it will enable the automatic generation of the assignment links in the report. 87




Access Auto Assignment

Right-click the Topology layer under the AAA result folder to display the AAA
Start Access Auto Assignment report.

4 [[7) Resuits =
» [ optimization B
[ ] [ Link analysis PA)
General settings [ cell coverage
4 E Auto assignment
E? Analysis_topology o
DL Rx power [dBm]
Manually adjust study 7 Topology
[ configuration (optional) ] [ Target clent locations
[» E Network Settings Zoom on
[+ E Drive tests Display network analysis result
E User traffic map Show Legend

[* E? DLy Delete |
Run - -
If Import per-UE performance in 3D scene option on the Automatic assignment GUI
Visualize report and network
topology
SIRADEL

is selected, a point layer will be also generated under the AAA result folder with the
CNGIC 88

simulation output as the layer name (e.g. DL Rx power with margins (dBm)).




Access Auto Assignment

Two reports are available :

Summary report (HTML): The report provides the optimal network configuration connecting each UE to Cells and
respecting the constraints set by the user

Extended report : The extended report provides the complete list of Cells that can possibly connect to each UE,
available in two formats: CSV and Excel formats. The extended report menu will not be accessible if the Maximum
number of attached UEs option is deactivated (not checked) for all Cells.

Per-Remote Performance

m LOS/NLOS DL SINR (dB)JUL SINR (dB}| DL Throughput (Mbps) UL Throughput (Mbps)|Hi-Res GIS] Azimuth (deg) | Downtilt (deg)

5GHz Remote_1 |5GHz Hub_1 [NLOS 36.82 3263 3263 104 104 True 14.42 -7.12
5GHz Remote_2 |5GHz Hub_4 |LOS 194.68 19.42 19.42 96 96 True 36.24 -4.87
5GHz Remote_3 |5GHzHub |NLOS 2196 343 343 22 22 True 170.45 -44.87
5GHz Remote_4 |5GHz Hub_2 NLOS 126.29 4.94 4.94 22 22 True 101.86 -1438
5GHz Remote_5 |5GHz Hub_3 NLOS 108.45 1543 1543 72 72 True 269.49 -5.17

Information about best
e || e | server ranking is available if

%| Summary ieport__| - M Cell orientation is fixed and
=9 n e I : - e /x interferences inactive

Extended report

Remote Hub Distance QOptical vi:DLSINR (¢ ULSINR (c DL Throug UL Throug DL Rx Pow UL Rx Pow 3D GIS Remote A Remote D Hub Az (di Hub Dowg Direct Pat Direct Pat AlEorithm Server ranking
UE 1 Hubs_33 0 837.4081 NLOS Veg 4.848767 37.62877 5547675 0.059991 -122.128 -86.3475 LR 336.564 -2.403 1] 156.564 -2.403 1 4

UE 1 Hubs_33 120 837.4081 NLOS Veg 26.03142 58.81142 299.5535 0.055991 -100.945 -65.1649 LR 336.564 -2.403 1] 156.564 -2.403 0 1

UE 1 Hubs_33 240 837.4081 NLOSVeg 6.317235 35.09724 71.613 0.059991 -120.659 -84.8791 LR 336.564 -2.403 1] 156.564 -2.403 0 3

UE 1 Hubs_46_120 1346.295 NLOS Veg 18.31799 51.09739 154.5063 0.0559991 -108.658 -72.8783 LR 336.564 -2.403 1] 79.063 -1.495 0 2
SIRADEL
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Link Analysis Workflow

Select Cell Link analysis simulation refers to Point-to-Point or Point-to-Multiple Points simulations.
Right-click a Cell and select the Run links analysis action to launch the link analysis simulation.

4 E‘ Access
[» E‘ Custom
[ Select UEs to be simulated ] 4156
4 (73 cens >
> [ inactive -2
4 Active
Define Cell antenna () site_s4 N
orientation strategy (t9) site_73, e
() site_17.
() site_39 Foomon
{{T'}:' Site 39 Properties
Run simulations and analyze () site 34 Actae/Deactiate
[ results ] {{T'}:' Site_28 Duplicate
':{T'}:' Site_35 Run links analysis
{{T'}:' Site_25 Run coverage prediction
() site_15 Delete

project (Optional)
SIRADEL
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Apply modifications to ]
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Link Analysis Workflow

Select Cell Filter UE list based on azimuth range criteria
Study settings | Results
Mame Site_84 links study
UEs selection UEs filter UEs in the cell azimuth range (7} £ [180 =
Select UEs to be simulated
UE Site; Height{m}; Control Antenna; -; Demand (Mbps) “
Housel House_1; 15.57; Isotropic; - 100.00 L 4
Housel10 House_10; 8.88; Isotropic; -; 100.00 L 4
House100 House_100; 12.97; Isotropic; -; 20,00 L 4
House101 House_101; 13.05; Isotropic; -; 20,00 L 4
Define Ce” antenna House102 House_102; 1046; Isotropic - 20.00 L 4
. . House103 House_103; 10.50; Isotropic; -; 20,00 L 4
Orlentatlon Strategy House104 House_104: 15.27: Isotropic; - 20.00 A 4 -
¥ *
Links study Site; Height{m}; Control Antenna; Max Throughput (Mbps) ; Demand(Mbps)
+ |Site_84 Site_84: 61.77: Dir_HB5_V6_tiltd_PolV_20dBi; - - Orientation
Run simulations and analyze
results
Computation progress
Mot Started
Apply modifications to — - =
project (Optional) .
SIRADEC  Up\Down arrows to select UEs to be simulated
Pp— « Select one UE for Point-to-Point or several UEs for Point-to-MultiPoint simulations 92
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Link Analysis Workflow

{ Select Cell ]

{ Select UEs to be simulated ]

Define Cell antenna
orientation strategy

[ Run simulations and analyze ]

results

project (Optional)
SIRADEL

CNGiIe

Apply modifications to ]

¥ Site_84

Links study Sites Height(m); Contral Antenna; Max Throughput (Mbps); Demand(Mbps)
Site_84; 61.77; Dir_HB5_V6_tiltd_PolV_20dBi; - - Crientation
Cell Crientation .”!. Fixed  Azimuth (%) 0, 0 [
Mechanical Downtilt (%} (0.00 5
’_. Automatically adjusted by prediction
Azimuth and mechanical downtilt W
0K Cancel
*
4 modes

» Fixed (Consider Azimuth\Tilt defined in the project)
* Automatic Azimuth orientation

* Automatic Mechanical tilt orientation

» Automatic Azimuth\Tilt orientation

Important: This step is only relevant for backhaul design and is supported exclusively
with Custom technology type.
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Link Analysis Workflow

After running the simulation, a link analysis result section is created under Results -
Select Cell . . . . . L.
Link analysis - Link study name in the Scene manger, providing :

- a P2P simulation result per link, and

- a Ray paths sub-section, with detailed ray tracing visualization, which is only
relevant when there are vector map data layers in the project. By default, the
Ray paths sub-section is hidden, click on the Eye icon to display the ray paths.

Select UEs to be simulated

4 [[7) Resuits = oo
> Optimization
Define Cell antenna 4 [[7 Link analysis

orientation strategy Cell1 finks study
U'D Cell1_UET

[+]
o Celll_UE2
A Ray paths
A/ cein_ue D>

Run simulations and U/ cein_uez 1‘
analyze results = |

Ray-paths visualization

Apply modifications to
project (Optional)
SIRADEL
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Link Analysis Workflow - Point-to-Point (P2P) report

After running the simulation, a Results tab appears. For P2P simulation, the report is divided
Select Cell into two sections :
- Summary: provides a vertical profile of the P2P link, an overall performance overview, and
a mapping of modulation schemes to throughput and confidence levels.
- Details: presents comprehensive information on inputs, propagation characteristics,
availability, and capacity.
Select UEs to be simulated

Study settings =~ Results

Name Celll links study_3

summary | Link cell1 - ue2

4. Details Height (m)
Lo Link input [

+ Technology
- Prediction

Define Cell antenna ey
orientation strategy o i

of
FlyLink

Distance (m)

Performance overview

Confidence level = T0% Cell m UE UE = Cell
Visibility NLOS
Throughput (Mbps) 05 a5
Total availability (Worst month/Annual) /A fN/A /A f /A
Cell = UE
N H Modulation name Throughput Confidence level (36)
Run simulations and
Mapping table - BER 1E-X
analyze results .
MCS1 2 0.0
MCS 2 35 0.0
MCS 3 5 0.01
MCS 4 8 0.01
MCS 5 1" 0.01
MCS & 14 0.01
MCS T 18 0.0
MCS 8 23 0.0
MCS59 25 0.01
£ M MCS 10 31 0.01
Apply modifications to 5 .
project (Optional)
— XLS Export
CNGiIC P %



Link Analysis Workflow - Point-to-MultiPoint (P2MP) report

| I After running the simulation, a Results tab appears. For P2MP simulation, the report includes
Select Ce the Summary sections providing the Cell settings and Link performance information.
i .I:inl::s analysis
Study settings | Results
Mame Celll links study_1
- Links summary Links analysis
>elect Ubs to be simulated
Technology Technology_3.5GHz
Cell Celll
Total requested throughput (Mbps) 20
Cell traffic load (%) 533333

Link performance

{ Define Cell antenna ] Cell = UE UE = Cell

. . —
orientation strategy oy -
Throughput (Mbps) 05 05
UE1
Visibility MLOS
Throughput (Mbps) 05 05
Run simulations and analyze . . . . 4 |[J Resutts (2 -
. Y To view the detailed report of each P2P link, right- » [5 optimization - ,
click the P2P link under Results - Link analysis - 4[5 ink anatysis el Il
Link study name in the Scene manger and select 4 (D comns sty i - i
° . . . . o Celll_UE1 rae |
Display Point to Point computation result action. e o | R
o —
— . N Ray paihs Zoom an
Apply m0d|f|cat|ons tO E Cell coverage Display Point to Point computation result
prOjeCt (Optional) b E‘ Auto assignment =730 LETET
SIRADELC 5 [/ Target client locations Delete .
—

CNGIC 96



Link Analysis Workflow

For Customer technology type, users have the option to apply modifications to project so
that parameters automatically set during the predictions are set in the project properties:
- Cell azimuth

- Cell mechanical Tilt

- Cell assignment list for link creation

Select Cell

Select UEs to be simulated e

ysettings | Results

me Cell_1 links study_1
Summary Link 1 - Cell_1 - UE_1
Details Hejght (m)
Lo Link input
H 25
- Technology 0
- Prediction 15
L Propagation 10
i )
Define Cell antenna Aty 0 : : : ‘ :
Capacity 20 40 1] &0 100

orientation strategy T ————

Confidence level = 70%

visibility Los
Throughput (Mbps) 84 84
Total availability (Worst month/Annual) NAA 7 N/A /A / NAA
Cell = UE
Modulation name Throughput Confidence level (%)

Mapping table - BER 1E-X

Run simulations and analyze :

MCS 1 4 99.23
MCS 2 7 9923
results .
MCS 4 16 9923
MCS 5 22 99.23
MCS & 28 9845
MCST 36 96.88
MCS 8 45 93.76
MCS 9 50 9142
MCS 10 62 8517
MCS 11 72 7892 -

o . Close Export
Apply modifications to

project (Optional)

Ce\ls orientation Set Cells orientation mode to fixed Metwork element creation

Cell 2 Cell_2 = UE_1

Azimuth 0°->198°

CNGIC Mechanical downtilt 0°->0°
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Link Analysis Workflow

{ Select Cell ] If a link is created when applying the modifications, then link results are also available
under Access - Custom/5G/LTE - Links in the Scene manger

Cells orientation Set Cells orientation made to fired e
Cell 2 Cell_2 = UE_1
{ Select UEs to be simulated ] et ot 0
e Access
F IE' Custom
4 (33 cells
Define Cell antenna () cei2
{ orientation strategy ] () cen_t
4[5 ves — Parameters | Results
o)) UE_1
4 (3 Links
2l
Run simulations and analyze wa& Zoom on
results = e
4 Results Update link
> [~ optimization Export 4
A E‘ Link analysis Delete

Apply modifications to

project (Optional)
SIRADEL
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Detailed Link report

The link report provides a detailed description of the link performance.

Link input section summarizes computation input data.

Link

Longitude ()

Latitude {7}

Height above ground {m}
Radio equipment

Antenna

Antenna gain (dBi)

Cable loss (dE)

Connector loss [dB)
Crientation

Azimuth {7}

Mechanical downtilt )
Transmitter

Mumber of active antenna ports
Total transmit power (dBm)
EIRP (dBm)

Receiver

Mumber of active antenna ports

Maoise figure [dB)

Point to Point equipment settings
Channel Bandwidth (MHz)

Channel

Central Frequency (MHz)

Polarization

SIRADEL

CNGiIe

Cell
13574510613
3565961432
25.07
BaseStation 5GHz_Access
5_Backhaul_Hub
12
0
0
Az, And Tilt set by prediction
198
0

20
32

3810

20

Vertical

UE
135.74457648
3565731015
2691
UE_5GHz_Access
5 _Backhaul_Remote
8
0
0
Automatically adjusted
142
0

20
28

5790

Inputs
Mumber of Tx antennas
Mumber of Rx antennas

Intra-system interference

Average background interference {dBm)

Results

Rx power (dBm)

Rx power with margins {dBm)
Interference [dBm)

IMean SIMR [dEB)

SIMR with margins (dB)
Transmission mode

MCS

Throughput (Mbps)

Cell = JE

2

2
Disabled
Disabled

-61.39
-6349
38.58
3491
Mapping table
MCS 14
104

UE = Cell

2

2
Disabled
Disabled

-61.39
-6349
38.58
3648
Mapping table
MCS 14
104
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Volcano Urban & Flex

In Siradel Planner, two propagation models are available, each corresponding to specific data model formats :

- Volcano Urban : Designed for outdoor environments using LOD1 (Level of Detail 1) map data.

- Volcano Flex : Supports the DXF format data model, enabling the modeling of indoor environments with LOD4 map
data, as well as hybrid configurations that combine LOD1 and LODA4.

Large-scale scenarios: 3D propagation, Large multi-BS coverage
maps

Environments: Outdoor, Outoor-to-Indoor (statistical)

Geo data: 3D City (LOD1), LiDAR point cloud

Multi-paths: Reflection, Diffraction, Scattering, Penetration Loss

Small-scale scenarios: 3D propagation, From indoor to small district
areas

Environments: Indoor, O2| , Outdoor

Geo data: 3D building model in LOD4 (DXF format), possibly
completed with 3D City LOD1

Multi-paths: Reflection, Diffraction, Scattering, Penetration Loss

101



Volcano Flex - Geo Data Modeling

Volcano Flex supports two types of geographical data to address various propagation scenarios including outdoor, indoor
and outdoor-indoor:

« Outdoor (LoD1 - Level of Detail 1): Buildings and vegetation could be represented in LOD1 data, i.e. described by their
footprint and height. The top of LOD1 buildings and vegetation blocks is plane. This representation is regularly employed
to model a group of buildings or a district.

* Volcano Flex considers LOD1 buildings as opaque obstacles, without any possible transmission.
« Transmission through LOD1 vegetation is permitted with a loss depending on the in-vegetation distance of
propagation.

* Indoor (LoD4 - Level of Detail 4) Modelling of detailed building is obtained from a group of surfaces that describe walls,
windows, doors, floors, etc. Some objects can also be represented, e.g. metallic armchairs, machines, when significant
impact on propagation is expected.

SIRADEL
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Volcano Flex for Indoor or Hybrid Simulations

For Volcano Flex to operate, two file components are required :
1.DXF File - Represents the 3D geographical environment of the target area.

 To create a DXF 3D model, it is recommended to use third-party tools such as Blender - an open-source software
for 3D modeling, animation, and rendering.

» Siradel provides a series of tutorials to help users create Siradel Planner-compliant 3D models using Blender.

2.DBM File - An XML file containing information about different layers, including materials, propagation types, and other
parameters.

« The DBM file is generated using the Siradel tool Building Creator, which allows you to configure the necessary
parameters and automatically create the file.

* Ensure that the DXF file path defined in the DBM XML file is expressed as a relative path, based on the location of
the DBM XML file. This practice guarantees file portability and usability when the project is shared.

Importing into Siradel Planner:
The 3D model can be imported into Siradel Planner by either:

*Dragging and dropping the DXF file into the 3D scene, or
*Using the File = Import option from the menu to import the DXF file.

SIRADEL

CNGiIe
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Volcano Flex - Multi path prediction

Volcano Flex can simulate in-building coverage
with detailed map (CAD map)

4

( @ Transmission)

Rgflectigns ( % Reflection/diffraction)
Diffractions

Transmissions through walls and floors
Transmissions through objects (e.g., tables)

Reflectionon
building &
diffractionat a
window edge

Blocking
building

i : g : . : Double Direct

Diffraction at the window vertical and horizontal edges: diffraction h ((T)))

5 i i i i -i Multiple pa "
Leading to fine simulation of the outdoor-indoor on rooftop P p

reflections

propagation mechanisms

Diffractionon a
partition edge

W

Reflectionon
floor/ceiling

Blocking
building

o Blocking

building

Blocking
[ ] building

Diffraction on rooftop

Diffractions by window/wall edge

SIRADEL
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Volcano Flex - Layers settings

4 [[7) Network Settings olcano Flex - Frediction Mode! (e Digital Building Model
2 i ' (Model at the top in Scene
» |[= Technologies

| Manager is selected if multiple
» E:E} Templates MapData / DBM available)
Index xml

» E’f—.: Equipment

General  Settings

- Waterialz
4 |G Prediction Models - _
Transmissions from Reflections from
i|l|" Prediction Model | © dielectric properties © dielectric properties
() pre-defined losses () pre-defined losses
Layers
Displayed material losses and dielectric properties are from frequency  2100.00 MHz -~
30 polygors 30/20 raster DKF S N ' - -
General p. ¥Q . ) o . . - . Availability Geoclimatic | fooc | Excl | Laver Tvoe Material TL (dB/m) RL (dB) Dielectric
simulationsettings  simulationsettings | simulation settings _ pr. - Lay yp i L te . - properties
PFDDEgEtiDn | _ |:I Slanted_ceiling OBJECT Concrete 533 533 £'=5.31; &,"=0.45
| |:I Slanted_walls OBJECT Concrete 533 533 £'=5.31; &."=0.45
Propagationmodel VolcanoFlex v ) |coumns PARTTION | Concrete 533|533 |8 ;] £'=5.31; £"=0.49
|:I Stairs OBJECT Concrete 533 533 £'=5.31; &."=0.45
I:' Generate per-link MAT result files [ |Meta_windows | PARTITION | Metal 100000 |100000 |0 0 £=1.00; o=10000000...
. . [ |Doors PARTITION Wood 209 209 15.3 153 £°=1.95; &"=0.08
Propagation and clutter settings } — - .
| |_J |Glass_windows PARTITION Glass 1852 185.2 73 7.3 £'=5.27; ¢."=0.08
I:I Ceiling_exterior FLOOR Concrete 533 533 g g £'=5.31; &."=0.45
I:I Ceiling_tribune FLOOR Concrete 533 533 g g £'=5.31; &."=0.45
I:I Borders_tribune PARTITION Concrete 533 533 g g £'=5.31; &."=0.45
H [ | walls_exterior PARTITION Concrete 533 533 8 & £°=5.31; &."=0.48
Layer Exclusion _ ) |Wals -
from redcton | 9 | |wals1_tribune ﬁHION Concrete 533 533 g g £'=5.31; &."=0.48
p I I Mr,u, triknna n Irmine Cansrata c c o a *_C 94. c "0 A0

3D modellayers/ Dielectric properties are selected according to material and frequency.
Materials and properties can be edited at installation folder for desktop

users (By default: C:\Program

Files\Siradel\SmartCityExplorer\bin\plugins\S_5GConnect\data\core_da

ta\building_materials.xml). 105

Types:
SIRADEL See next page
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Volcano Flex - Layer Type Properties

Type [ Category Description Geometry Propagation
#BUILDING !_GDl B—builfiings (no Cuboid Reflections, dii.‘fractions and d.iﬁuse
indoor modeling) scattering. No indoor penetration.
Horizontal or
#GROUND QOutdoor ground floor slightly slanted Reflections and diffuse scattering
faces
#EOLIAGE Foliage Cuboid Transmission and diffraction on
top/bottom.
Any indoor and outdoor
H#OBIECT objects or transmission- Any geometry Transmissions
only layers
#PARTITION D-building indoor walls ~ Vertical faces Reflections, _ diffractions, diffuse
scattering and transmissions
D-building windows and  yertical £ R.eflecti_ons, diffuse  scattering,
#APERTURE doors ertical races diffraction on the aperture edges
and transmissions
o Horizontal or _ ] )
4FLOOR D-building slightly slanted Reflections, diffuse scattering and
floors/ceilings faces transmissions

If technically relevant, the layer type (Category) can be adjusted in the
DBM XML file.

SIRADEL
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<layer>
<name>Ceiling tribune</name>
<representation>face</representation>
m“i‘ﬁ'r"l"'l Concrete fm;l‘i‘ﬁ;ja s
I<category>FLO0R</categcry>
<widthr0.100</width>
</layer>
<layer>
<name>Borders tribune</name>
<representation>face</representaticon>
<material>Concrete</material>
<category>PARTITION<,/category

syms Wiorn

</layer>

<layer>
<name>Walls exterior</name>
<representation>face</representation>

m“i‘ﬁ'r:l sleConcrete .-'rm:l‘i'e'r'i =]

I<category>PBRTITION</categoryﬂ
<width>0.100</width>

</layer>

<layer>
<name>ﬂallsl_tribune</name>
<representation>face</representation>
<material>Concrete</material>
<category>PARTITION</category>
<width>0.100</width>

</layer>

<laver>
<name>ﬂalls?_tribune</name>
<representation>face</representation>
<material>Concrete</material>
<category>PARTITION</categorys>
<width>0.100</width>

</layer>

<layer>
<name>Walls3 tribune</name>
<representation>face</representaticon>
<material>Concrete</materials>
<category>PARTITION</category>
<width>0.100</width>

</layer>




Propagation Parameters Settings

Volcano Flex - Prediction Model (flex) The Inside building interactions
parameter allows to reduce calculation

Seti : o . ;
Generad | Scings | Layers | About time by filtering some ray interactions.

The Max. number of reflections and Max. number This setting option only applies for
of diffractions parameters set the maximum number Inside building interactions Restricted v € outdoor base stations. It can be set to
of specular lateral interactions allowed along a ray- ‘Restricted’ or ‘Full’ :
path. Max. number of reflections 2 . . .

> * Restricted -> Some interactions are
Maximum number of reflections and diffractions are Max. number of diffractions 0 not considered in the calculation to
respectively 4 and 2. Diffraction above buildings B drastically reduce the calculation
can be activated independently. Diffraction above buidings [ time. This causes a slight loss of

ertical-plane ray-tracing mode () For all horizontal-plane paths preCiSiOﬂ in received power results

- L. g .
A l_J) For horizental-plane direct and reflected paths as Only transmlSS|onS_ ( dl.ffraCtIOHS
_ _ on the edges of outside windows)
O For horizontal-pianie direct path are authorized inside the DXF
Advanced bU|Id|ng

*  Full -> No ray filtering

The Vertical-plane ray-tracing mode parameter offers a trade-off between computation time and prediction accuracy by limiting the combinations of interactions in the

horizontal plane and interactions in the vertical plane.

3 levels of algorithm complexity exist:

* For all horizontal-plane paths: ray-launching in vertical plane is performed for all propagation paths found in horizontal plane.

* For horizontal-plane direct and reflected paths -> ray-launching in the vertical plane is performed for only direct and reflected paths found in the horizontal plane.

* For horizontal-plane direct path -> ray-launching in the vertical plane is performed for only the direct-path between the terminal antennas, delivering an approximate
received power for outdoor-only and indoor-only pre-design scenarios with about 90% gain in computation time.

SIRADEL
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Network Element Creation in 3D Scene

When creating a new network element (Cell or UE) from template in viewer, the Height above reference layer value defined in
Cell/UE template will be used to determine the antenna installation height of the network element :

* In 3D Scene: installation height = layer height at the click point + Height above reference layer value.

* In 2D View: installation height = height of the selected reference layer at the click point + Height above reference layer value.

4 E‘Access |:,'
F 5G I:_f' ses
/7 cens B see |

2D view properties -~
Zoom on

E ) UEs
Attributes Information

F Links Sart by name view

& Layer: 2D view name
[» LTE Create Cell(s) from template ﬁcgd#;(’;“m":
e F ¥=41.70m I
Results Create Cell(s) from template in viewer Local altitude:51.21 m Reference layer Ceilimg_ !

World altitude:61.21 m b

Layer information:

Scene manager * Id: Ceiling_ Layer s ection

Search F
N General | Transceiver  Access rules @
TribuneZones CHy e
—I[Fj T General L @ Bench_seats_
] i3
Mame 5G MR Macro Cell
i Ty wen -
> [ sttes % @ Borders_tribune
Technology 50 MHz - NR-ARFCMN 621667
b [ xHaul
b Access 3+ Equipment 5G MR Radio Equipment v @ Celling_ Ref
P Results [,‘ Site template v
3 - ! — ® (O Ceiling_exterior
Targetcllentlocatlons Prediction Model Frediction Model W -

A Network Settings
3 b Technologies

A Eﬁ? Templates

Define template visual model

® (O Ceiling_field

@ Ceiling_tribune

Sectorization and Antenna location

Mumber of sectors 3 s
i; Sites =
. . - -
4 5G Height above ground {m} 30,00 b=
-
4 E:?'r* Cells =
-
-

() sG NR Macro cen

(%) 56 MR Small Cell

Height above rooftop (m} 2,00
Id— .
Height above reference layer (m) |-2.00 I 3 D Sce n e 2 D VI eW
—
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Above layer: Coverage Prediction Configuration

There are three options for the Receiver Location
parameter in the Coverage Predictions window:

1.Layer - The receiver height is defined relative to the
selected layer(s). The relative height value is set by the
Height Above Reference Layer parameter. Multiple layers
can be selected, and each selected layer will produce a

separate simulation result displayed in the results section.

2.DXF Model - Works similarly to the Layer option, but
the simulation results are generated per DXF model. For
the receiver height of a given point, if multiple layers
share the same horizontal coordinates (same X, Y), the
highest Z value among those layers will be used.

3.Height - Uses fixed receiver heights, defined in the
Multi-Floor Heights parameter. Multiple heights can be
specified, with each height generating a separate
simulation result displayed in the results section.

SIRADEL
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Part of Active remote template GUI

Location
Height above ground {m) 1.50

Height above rooftop (m) 2,00

L LARERLAREN.

Height above reference layer (m) |0.50 <

Multi-floor heights -_’E_ZI 1.5:10:20

I

Part of Coverage predictions (Cell coverage) GU

Propagation model VolcamoFlex

Receiver location

Simulation by /!I Layer
() DXF modere=

() Height <

Layer selection | 4 |E| Factary

[ ] cewng

[ ] cowummns
[ 1 cOLUMMS Extra
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Above layer: Simulation Results

 The Above Layer simulation results are ST -
. . % Isolators_
organized by Layer or DXF model depending on 2 Logo.
the user’s selection in Coverage predictions GUI. zmwwbum % -
Metal_windows
* To view the simulation report: right-click the £ Middle Tribunes b
Layer name node and select Display Cell
Search Q
Coverage Study reSUIt- I:iTrIDLIHEZOHES Ty wes
. . . . v i@ B~
* The simulation results can have conflicts in ToEs
visualization with the DXF data layers, hide data G
. . . 4 [} Results 3 =
layer in DXF model to show simulation results. > [ optmition
Link analysis
 To show or hide a result or a data layer: click the - Do _ &~
Eye icon. s
b [[7) middle Tribunes
b [} Lower Tribunes

* To adjust palettes: the simulation result palette

E Higher Tribunes asal
Display Cell coverage study result

can be modified, exported, or imported. Desktop > 7
users can also replace the default palettes Doy
located in the installation directory (C:\Program L

Files\Siradel\SmartCityExplorer\bin\plugins\S_5GC 5 aw=somen

Target client locations

onnect\Resources\Palettes). [ Network et
[ |[_] Drive tests

 To access GeoTIFF output: right-click simulation e

[ ging with Iabels

result and select GeoTIFF export action. 5 crouna sevanion
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2D View

* Right-click the DXF model and select Open 2D view to open it in a new Scene tab.

* The Eye icons for DXF model layers in the Scene Manager are synchronized with the Eye icons in the Layer
selection panel of the 2D view.

* Network elements can be added directly in the 2D view.
» Coverage maps are displayed in the 2D view associated with the corresponding DXF model.
Scene v X

B Q 2D view properties A
m TribuneZones G e *|
Jdxf = 2D view name
Rename |
% Bench_seats_ |
7 Zoom on

& Borders_tribu ‘ SRrenciibyer o

Refresh |

Layer selection

&y ceiling_
& Ceiling_exteri sortby.pame ‘

&y ceiling field I Open 2D view I j

A

® (© Bench_seats_

& Ceiling_tribut pejete ’
% Clock_ @ Borders_tribune
% Column_part_ @ Ceiling_ Ref
&p columns ® (© Ceiling_exterior
Doors
2 ® (© Ceiling_field
Field
& Field_delimiter_ (@ Ceiling_tribune
& Field_sand_ ® (© Clock_
@ Glass_windows @ @ Column_part_
% Sround © Columns
& Higher Tribunes
@ Doors
& Isolators_
7 Yoy ® O Field

& Lower Tribunes L J @ Field_delimiter_
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® (O Field_sand_
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Some recommendations for Indoor simulation

Adjust the Cell/UE icon size for in-building configuration. Default template visual model can be edited. Recommendation is to
use 3D model scale at 0.1-0.25 for in-building configurations.

5G Cell Template Editor

General | Transceiver Access rules
/ General Model
Mame 5_3.5GHz_CBRS_Template Model calor .1D 202, 255
Technaology CERS 3D Model file path surces\3dMadels\UE. dae| [

SGHZAFUD 1/~ <
Equipment 5G_3.5GHz CBRS 30 Model scale 0.20 5
Site template 2D Model file path AResources\2dModelsiic

o — 2D Model size 8 [/

Prediction Model Prediction Model
Define template visual model

OK Cancel

General | Settings

Define template visual model
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Siradel Planner Workflow Overview

Network Settings *

Equipment Radio Templates

Frequency Band Technology * (Cell + UE) (Cell + UE)

Propagation Model Settings Network Environment & Elements Creation

Propaggtlon Model Model Tuning “— Cells +.UEs M . creation T Map data
Configuration Creation Import

a
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Key Terminology in Siradel Planner

* Cell represents Base Stations, transmitter, GateWay, Access Point, ...
* UE represents User equipment or End point in IOT scenario

« 3 Technology types are defined in the tool: 5G, LTE, and custom. The custom technology type provides
high flexibility for users to mobilize different elements, and can be used for all technologies other than 5G
and LTE.

* Technology defines parameters like bandwidth, DL/UL ratio, etc

« Radio equipment defines parameters that are strongly associated with the base station equipment or UE
(user equipment or device), including mapping tables that translate a given SINR into throughput value
through spectrum efficiency.

 Template defines element characteristics to be used for the creation of Sites, Cells and UEs. Refer to
Zoom on Templates for more detailed information.

* Propagation models gather the various simulation and propagation settings considered during a
computation. Each Cell can be associated to a propagation model.
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Network settings: zoom on Templates

Active templates aim at defining element characteristics to be used for the creation of Sites,
Cells and UEs.

Template-specific parameters

* Number of sectors enables to automatically create multi-sectorized Cells -
[[7 sites

r o+ X

« Height in street (m) aims at defining the default height for element creation in the street > [ e

> Access

« Height above rooftop (m) aims at defining the default height for element creation on SEp

rO Ofto pS E‘ Target client locations

] E Metwork Settings

The active UE template is also used to determine the characteristics of the user equipment \EEETK“W"S
° ° ° 4 = Templates
when running coverage predictions [ st
. . r] Custom
All templates have been already properly configured for the UX/UI exploration. EEE“ nts
4 |33 Cells
':{T'}) LoRaWan Gateway Template
4 5 ues
0])) Endpaoint_Very Deep Indoor Template
. . . . o)) Endpoint_De~n '=Anns T -
* Active templates are highlighted in Blue ) End:mnt_ug Rename —
*  Right-click a template and select "Set as o) Enepom o | ——
. . . b [ Equipmen et as active template
active template" to activate it e pment eptiate _
|/ Prediction Models
b [ rivetests Delete
P ing with labels -

E‘ User traffic map

E Ground elevation
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Volcano Propagation Model

« The prediction models aim at defining the propagation parameters as well as the reliability and availability parameters
considered for margins and link performance evaluation.

« A standard prediction model is available with any new project and embeds Siradel recommended parameters when no
measurements are available to perform a model tuning

* Model tuning is possible in Siradel Planner

 New prediction models can be created and edited by the user 3. Prediction Models

|l* prediction Model
E User traffic map Create mew prediction model

Edit interference configuration
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Volcano Propagation Model: 3 Mapdata Types

* 3D polygons simulation settings ppizicn

3D polygors 302D raster DXF

Outdoor enVironment Simulations With HR (High- General simulationsettings  simulationsettings  simulation settings Availability - Geoclimatic
Resolution) map data (3D Vector layer)

Mame Prediction Model

« 3D/2D raster simulation settings Detais

*  Qutdoor environment simulations with 3D
raster map data (DTM+DLU+DHM)

*  Qutdoor environment simulations with 2D
raster map data (DTM+DLU)

 DXF simulation settings

* |ndoor or Outdoor+Indoor environment
simulations with DXF format map data

« Mapdata priority level: 3D polygons > 3D/2D raster

> DXF
« Siradel Planner selects automatically the
mapdata layer and its related propagation Carcl

model according to this order.
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Project Settings

Project Settings allows to set some project level parameters. It includes two types of settings:
« Computation settings: computation related parameters can be set here.

 Technologies:
 Custom is by default selected

« LTE/5G can be activated if the licenses are granted.
«  When Wifi templates option is checked, Wifi related templates will be imported into the project.

H’! Smart City Explorer Pro

File Tools Vectors 30 maodels Settings

=]
= g

Metwork settings

Bloonet Planner

=Q

Coverage predictions Access auto assignment XHaul interference analysis

b1

<

'.-v‘
)
®

o

Automatic Cell Selection

Project settings

Computation settings = Technologies

A Interference calculation settings
Interference combination method

A Prediction margin settings
Confidence level
Standard deviation of SIMR. error [dB)
Additional margin

A EMF settings
Threshold exposure EMF (V/m)

Update
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Basic
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61

Cancel

(%) e

Automatic Cell Planning

Project Settings

Metwork settings export Metwork settings import

3 3 ®

About

Project settings

Computation settings | Technologies
A Display
Custom
LTE
5G
~ Technology type selection
Active technology type
A Load elements

Wifi templates

Update

Mone

Cancel
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Shadowing margin vs Confidence level

* The prediction error is characterized by a lognormal distribution with a standard deviation o. A margin is defined to
guarantee that the predicted signal with margins is achieved with a confidence level of X%

* Forinstance, for a link between a Cell and a UE, a margin of 10dB will enable to achieve 95% level of confidence for a

model standard deviation of 6dB
CDF of the Prediction Error

Prediction margin ‘

Standard deviation error on propagation loss LOS (dB) 4,00

Ak [dp

Confidence Level (3) |50.00 %
MNLOS (dB) 6.00

—u=0dB ; o=6dB
——u=0dB ; 0=8dB
p=0dB ; 0=10dB

DAdditionaI margin (dB) 0.00

Probability that X > Error

10dB 16.5 dB

&
\

-20 -15 -10 -5 0 5 10 15 20
Predictionerror (dB)
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Visual properties

* Properties window (Alt+P) allows the user to modify the visual properties of elements imported in the tool (text, color,

3D/2D model, etc.) N T A
Search Q
[[7 sites
b [ xHaul
[ E Access
b [ Results
@ Target client locations

[ Network Settings
@ User traffic map

[ Drive tests

[ Ground elevation

B . &

Windows Plugins Ruler  Resize

Animation Editor Alt+A

Clipping Alt+C
Legend Alt+L
Logs Alt+D Properties - X
Palette Editor = Q
Selection Information
Properties Alt+P 2
P MName Sites
Scene Manager Alt+T Type Markers
Viewpoints Alt+V e
Lighting
Text overlapping |:|
» Projection
Projection EPSG:3785

Projection name
[  Bounds Mim: 0.00 m ;000 m ; Max:0.00m ;
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Register Plugins

* Bloonet Planner is a plugin integrated in Smart City Explorer Pro. The plugin is automatically activated when Bloonet
Planner is installed.

« If the plugin is unregistered at some point (usual Bloonet Planner related folders and the “Bloonet Planner” tab do not
appear anymore), the plugin can be activated with the Plugins activation option.

Plugins activation

Without plugin activated
Bloonet Planner
i‘“_ Smart City Explorer Pro
Tools Vedtors 30 models Settings
* 53 | &
@ v N >
Display Compass Windows Full screen Plegins

With Bloonet Planner plugin activated :

i‘“_ Smart City Explorer Pro

File Tools Vectors 30 models Settings = Bloonet Planner

2 o = @ B i

Metwork settings Coverage predictions Access auto assignment XHaul interference analysis Automatic Cell Selection Automatic Cell Planning Project Settings Metwork settings export Metwork settings import About
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