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1 General Information

Project Geodata Sites Clients Points Calculstion Visualization Plot Extras Window 7
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{Link Budget 5 x|

7 WIMAX-BS3 0.0° WIMAX-BS2 0.0°
Transmitter Unit
Max. Total Power (d8m] B 21000 | 21.000
% | Mox. Pilot Power [dBm) 21.000 21.000
Antenna Gain [di] [ e7as -0.993
Cable Loss [d&] 0.000 0.000
T Loss [dB] 0.000 | 0.000
EIRP [dBm] [ 30744 | 20.007
> Receiver Unit . . —
Gl [1voise Density [dBm/Hz] | -174.000 -174.000
Noise Figure Rix [dB] 3.000 3.000
Signal Bandwidth (MHz] [ 7000 7.000
RX Loss [dB] 0.000 0.000
Required C/1 [d8] 6.000 | 6.000
RX Sensitivity [dBm] ETFOTI 96,549
Antenna Gain [dBi] 9744 | 0.993
+ | |cable Loss [d] [ oo [ 0.000
Total available path loss [d8] | 126300 | 125,300
Dimensioning
Own source interference (%] 30.00 30,00
| |other source interf. margin (8] 3.000 3.000
| [Fast fading margin (d8] T 4.000
Log normal fading margin [d&] 7.000 7.000
| l1ndoor Loss [¢8] 10.000 | 10.000
| |Environments! Loss [de] 3000 | 3.000
Gains [d8] | 0.000 | 0.000
' |Max. permitted prop. loss [d8] | 97263 | 97.263
Free-Space cell range [m] ss923 | 508.923
Erceq C cell range [m] [ 72399 | 72.399
Garrier Frequency [MHz] |  3400.000
[Terrain profiler % x)|_Refresh_|
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@ [x: 69179340, y: 5335611.03: BPSK- 1/2 (10,000 m Hag), Height 518,062 m

Fig.1. Screenshot of WMAP-4G. It is particularly designed to plan nebrks for broadband
wireless access.

WIMARAG is the radio network planning software by broiposs. It is developeparticularly for
planning the air interface of wireless broadband access networks, e.g. based on WiMAX or WLAN
standard.

WIMARA4Gis Javebased and able to run on every modern stardi PC.

2 WIMAP-4G Editions

There are two editions of WiMAEG.

2.1 WIiMAP-4GCommunityEdition (free of charge)

Basic propagation models

Comfortable project creatiorand handling
Basic antenna patterns

Basic visualisation features

= =4 =4 =

The Community Edition offeemost all functionalities but with limitations. Such limitations are e.g.
a maximum of 12 Sites in a single projaot a maximum of 50 points of a categgiignitations in
displaying resolution or missing export features.

2.2 WIMAP-4GProfessional Edition (purchasable)
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Additional import/export features
Additional highclass propagation models
High-definition visualisation
Severahvailable antenna patterns
Unlimited number of siteand pointssupported

= =4 =4 =4 =4

The Professional Edition will offer highHxibility, more comfort and additional features to improve
your productivity and successful planning.

3 New features in releas€.1

The focus of WIMARG are several enhancemerih using templates that can be used to create
projects more easilyHowever,several detail enhancements have been implemer(rederences are
pointing to chapters of WiMAP manual)

Antenna Type; integrity of datachecked when loading

OSM Buildingg importing with customer settings

OSM Buildingg accept/deny unknown claggpes(chapt 5.7.1 and 5.7.2)

OSM Buildingg mapping same classes not to be allowed

OSM Buildingg mapping building class to OSM building class as default

OSM Buildingsg offer partitioned downloadchapt. 1.6)

OSMBuildings; available loading from @l for desired coordinate system

Support calculation with building intersection for Erceg Maglehly ProfessionaV/ersion
(chapt. 11.3)

Support calculation with building intersection for FRUP.1418 ¢ only Professional Version
(chapt. 11.3)

Support CBLA calculation with geographic coordinate systeonly Professional Version
Elevation Modet, available loading from file for desired coordinate syst@mapt. 4.2.1)
Site export (CSV) includes also technology information

Replaced Java JRE with OpenJRE

Supporting only edit and delete function for global datab&senly Professional Version
(chapt. 1.7)

Location Image import for desired regiorfchapt. 4.4)

Pointsg adjust "Capture Measurement Points"

Points¢ Convertdrawn points into points of desiregbint category

Pointsca a dzf G AUND S &/a2Af3y YSy (¢ A GK LI2GSNI f SOSH
Improved performance of Area Field Strength calculation

Replaced default http link with https link to load elevation mo@#lapt. 1.6)

Replaced default http linkith https link to load OSM buildingshapt. 1.6)

= =4 =4 =4 -4 -8 -8 -9
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4 List of Features and Requirements

4.1 Operation Systems and System Requirements

WIMARAG supports Windows/8.1/10, 32-bit versions as well as @3t on any current (standard) PC
hardware.In particulartWiMAR4G runs also on every current standard notebook. Since WilAAR
Javabased other platforms may be supported on request.
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4.2 Data Handling

4.2.1 Geographical Data

Geographical data is required for radio propagation prediction and to assign the calcuésidis to
locations. Such data is provided typically as raster data (like formats as TIFF, GIF, JPG or PNG) or as
vectororientated data (DXF: AutoCAD, Autodesk). Also building data can be generated from vector
orientated data (2.5 building data) andiee-versa building data can be used as maps.

Topographical data is required for every field strength prediction, mainly for detection ofdtine
sight" and for the calculation of reflections and shadows. This data is expected to be available in
ASCIGrid-formats (ARCInfo, ESRI) or basiXlists.

WIMARA4G supports UTM and WGS@dordinates Hevation data can banported from free online
sources within WiMARGwhile initializing a project.

Building data is used by the higinecise propagation prediion model CORLA, which is based on a
3D-RayTracing approach. Shadowing, reflectipasd diffractions by buildings are explicitly taken
into account here. The data is expected to be available adiM#HMapinfo) And building data also
can be importe from online sourcebke Corine or OpenStreetMap

Building data also can be used by firepagation models FreeSpa¢&ceg and ITR P.14113.

These models can use building intersectiontfar area field strengtfealculations (WiMAP manual,
chapter 113). This is only available in the Professional Version of WAAGAP

422 hLISYy{ iNBS{alqudeddefiedRA Yy 3 &
In the global settings WIMAP the user aafine building/landusage classkg his own.

WiMAPalready delivers a large amount of building types and their related heights. By default, all

0KSaS o0daAtRAY3 GeLSa INB SylFof SR {23 gKSy f2F RA
manual chapte5.70 2 Aa!t OKSO1l a4 4KSGKSNI §KS o6dzAif RAy3a o6& h
about its height. If so, this data will be used as building height. If the data contingormation

about building height, WiMAP will check if there is a corresponding building type in the list. If the
2LI0A2y aCAff YAadaAiy3ad KSAIKGE A& FOGAGLIGSR 2Aalt
If there is no corresponding buifdj type the default height value will be used.
L¥ GKS 06dzAf RAYy3a RFEGEFE FNRY hLISYy{{iNBS
GKSNBE Aa y2 o0dAfRAYy3I Oflaa RSTAYSR
missingk SAIKG¢ A& bhe¢ FOUADlI GSRD

L O2ydl
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For furtherdetailssee WiMARAG-Manual chapter 1.6 and 5.7.

4.2.3 Technologesand HardwareTypes

WIMARA4G supportghe opportunity to edit and create own technologidéariable channels can be

attached to ech technology

Hardwae types are used to define types of hardware for creating sites or clients in a project.

Based orthe technologieshardwaretypeswhich include adio units andantennascan be created

LGQa Ffaz2 Ll2aaAroftsS (2 | RR R2 Oumm&ighle®.)tdtlishId | yiSyy
hardware types.

4.2.4 Site Data
Site data is required for every propagation prediction. It includes

Location of sites (coordinates)

Category

Creatable from templates

Hardware (including radio units and antennas)

=a =4 =4 =9
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The user can defingite templates which are helpful especially in bigger projects so creating several
sites in the project is much easier.

4.2.5 Additional losses/gains (e.g. cable losRpdio Unit Data

Radiounit represents an antenna set which can be used for distributed antennas. The radio unit is
assignedo a hardware which thegan beassigneckither a site or a client The radio unit can have
one or more antennafor representing MIM@antennas.

4.2.6 Antenna Data

Antenna diagrams are required for every propagation prediction. WiMiGRnterpolates a 3D
antenna diagram from its vertical and horizontal antenna diagram like they are typically provided by
antennas' vendors. Data is expected to be in Ae@tat like the MSfformat (Planet). It is also
possible to deal with several electrical tilt measurements for antenna diagraftéMAR4G the
data itself can be edited withiWiMAR4G

As Professional Edition user you can find prepared antenna diagram packaféls£N and WiMAX
in the download area.

WIMARA4G supports distributed antennas for meiltput multi-output (MIMO) technologytoo.
MIMO technology is used to enhance the performance of signal transmission. In practice the
distributed antennas can interferwith each othemlthoughtheir signals are transmitted over
different mediums.

4.2.7 Clients

For fixedline substitution by wireless often outdoor antennas with significant antenna gains and high
receiver heights are used. WiMAIS supports the planning of duscenario with the help of

"clients". Apart from "points" these objects ab®unded to a site andharacterized by thehannel.
Clients use the same data structure as sites.

4.2.8 Measurement Data

Measurement data from different sources like e.g. tools for doingsit@eys can be imported and
visualised in WiMARG. By this feature measured and predicted power level results ceadily
compared.
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Project Geodata Carriers Antenna-Types Sites Points Clients Link Calculation Themes Tools View Extras Window Help

H B O e+

Coverage I Visualisation

&

Category | Measurement LI
Name v Power|SNR | Carrier Height| X

P1 -68.2 32.80 WLAN 2.4 ... 1.500 6918 |

o P1_11 -70.2 30.80 WLAN 2.4 ... 1.500 6918
P1_123 -70.2 30.80 WLAN 2.4 ... 1.500 5917
P1_137 -71.2 29.80 WLAN 2.4 ... 1.500 6917
P1_150 -71.2 29.80 WLAN 2.4 ... 1.500 6917
P1_164 -72.2 28.80 WLAN 2.4 ... 1.500 6917
P1_178 -73.2 27.80 WLAN 2.4 ... 1.500 6916
P1_191 -73.2 27.80 WLAN 2.4 ... 1.500 6916
P1_204 -74.2 26.80 WLAN 2.4 ... 1.500 6916
P1_218 -74.2 26.80 WLAN 2.4 ... 1.500 6916
P1_231 -75.2 25.80 WLAN 2.4 ... 1.500 6916
P1_245 -75.2 25.80 WLAN 2.4 ... 1.500 6916
P1_259 -75.2 25.80 WLAN 2.4 ... 1.500 6916
P1_272 -76.2 24.80 WLAN 2.4 ... 1.500 6915
F1_286 -76.2 24.80 WLAN 2.4 ... 1.500 6915
P1_33 -72.2 28.80 WLAN 2.4 ... 1.500 6918
P1_47 -72.2 28.80 WLAN 2.4 ... 1.500 5918
P1_60 -70.2 30.80 WLAN 2.4 ... 1.500 6918
P1_74 -68.2 32.80 WLAN 2.4 ... 1.500 5918
P1 88 -69.2 31.80 WLAN 2.4 ... 1.500 6917
P2 -76.2 24.80 WLAN 2.4 ... 1.500 6915
P2_10 -78.2 22.80 WLAN 2.4 ... 1.500 6915
P2_113 -79.2 21.80 WLAN 2.4 ... 1.500 6912
P2_127 -79.2 21.80 WLAN 2.4 ... 1.500 6912

P2_140 -79.2 21.80 WLAN 2.4 ... 1.500 Egllill
4

d| |

4 ezeme.usepegg] [ |Bpoly Uoiena|a ﬂ [ uonenaes '@'I I s3UI0d @] [ siake] 'ﬁh] [ 525 L]

Measurement points can be

imported andexported as csfiles (with tab deliniter)

assigned to &hannel(e.g. WLAN 2.4 GHz channel 1)

visualised with colour table taken froofhannel

visualised according to power level, data rate, C/I, field strength
exported as KMffiles (to Google Earthe.g.)

edited with individual URLs which offer a direct link to anysapplication
imported from Spectrum Analyzer

= =4 =4 =4 -4 -4 -9

4.2.9 Location Images

The locatiorimages are georeferenced imaghat containcoordinate information, can easily
imported in WIMAPAG and viewedWiMARAG supportghe importlocationimages with JPEG
Format It ispossible to browsand to rotate throughmultiple imagedrom one locationwhile
watching Location images can be grouped into categories.

4.3 Geographic OperationsGIS Editor

Since WIMARG is a visualisation tool the geographical presentation is the main interface to its user.
Several typical Gifeatures are available WiMAR4G, including:

1 Selection of categories for display

9 Site details
0 Antennas
0 Symbolbackground
o0 Name,identifier
0 Azimuthssectors
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1 Height, clutter and other raster data
9 Satellite photos and background maps (OpenSivisgn)

9 Calculation results

o Power level
Fieldstrength
Coverage, based on pdefined carrierbased thresholds
Server levels, besterver
Ul representations
Sub Carrier Interference
9 Orientation
Move up
Move down
Move to top
Move to bottom
Zoom in
Zoom out

0 Zooming by opening rectangular
1 Set display properties

o Define visual appearance

A Set font, size and style for text
o0 Save GIS displagnfigurations
A Save current display as a preference

O O O 0O

O OO OO0 Oo

1 Tools
o Distance and angle measuremetutol
o Distance circle
0 Centre point of interest
o Magnifier
1 3D-visualisation
o0 Building data
o0 Bakground maps and photos
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