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= &; GLI Demo Gettlng Started

InCov js a radio network planning tool for indoor coverage. InCov is developed at the EIA-FR in
collaboration with Ericsson.

InCov handles both indoor and outdoor-to-indoor coverage. Indoor coverage is shown first. Outdoor-
to-indoor coverage is shown in Section 4. If you intend to use InCov it is strongly recommended that
you go through this manual in sequence using a color copy. This manual will explain the steps to use
the software with screen shots so you might want to read it just to learn the features InCov provides,
namely:

- Coverage based on scanned floor plan (no AutoCAD, even hand drawn plan might be sufficient).
- Easy adjustment of cell power; for all antennas covering the cell.

- Single computation for all antennas in a cell/on the same channel.

- Optional power setting via a feeding network.

As InCov is still under development, please do not hesitate to let us know your need using the contacts
at the end of this document.

To install the InCov demo just extract the InCovDemo folder from the received ZIP file.

Open the InCovDemo folder.

1 StartInCov

Double click on InCov.exe

i ft o InCov.exe
@8 ® InCov Incredible Edition
gk EI&-FR, Fribourg, Switzerland

You should get (note that it may take a few seconds to start) :

InCov
Incredible Editicn
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Then, you are warned that you are using a version of InCov which is still under development. This
version is for testing purpose only. You should have received this version to help us serve your needs.
Thus, we are eager to receive your feedback at:

jean-frederic.wagen@hefr.ch or daniel.galley@ericsson.com.

This version is under development and
must be used for testing purpose only.

Click to proceed.

After having clicked anywhere on the black window you should obtain this:

InCov Incredible Edition o m] X
Fik=  Yiew Configirabion Took Windows  Help |
p—— # Configuration Editor - BuildingC FlooQ1/Configuration =03

= 'ea.::'n,:-?:p.n- EIE: B
—ilrn iLi )

&l Map |
Confgarmdon]  gdi

Lugand {dogs)
7010 -B0d3
-E0 10 -90d3m
&1 16 - 10043 m
=< - 100dEm

[ S Ve — —

TET T

Locnfinn

96.05
B. 18

Foeady g Report & Fofine Reguesl

Notice the scale (in meters) #, the two antennas® and the legend ® for the received power.
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You can adjust the power of an entire cell by right-clicking on any antenna in that cell and choosing
“Adjust Cell Power ...”. A cell is defined by its radio channel. In our example, there are only two
antennas, each defining a different cell, i.e., each with a different channel.

y o B S B
ol i

L= T

| =

The following slider pops up. You can adjust the cell power. Observe the coverage map!

- JOEd

“With the power adjustment tool the coverage does not
require update. Mave the slider to shift the channel power

&2 Adjust Power - 342-1

Q

Substract 2. 7dBm from channel 342-1

For example, subtracting 100dB from the left antenna leaves only the coverage of the right antenna.
=] X
=\0e3d

Lugnndynmm

. Fw Wiew Configration  Took  Bindows  Help
© 2 Doma_laCow
= B BuMirgC Arall
= ]
# I Conbquaiion]  wen

-JOk3

% Adjust Power - 342-1

Q ‘With the power adjustment tool the coverage does nat

require update. Move the slider to shift the channel power.

Substract 100dBm from channel 342-1

m

)

Cancel ] [ Ok ]

€ »
Rl uap Bepart & Fealine Redgist

You can also edit the EIRP power, by right-clicking on one antenna and choosing “Edit” ...

M~ | | |

... to get the following window: & Edit...

ol

Adjust Cell Power ...

&2 Edit Omni Antenna

Delete

=
=
3

Mame |Antenna1—CD1 |
BTS |N/C ~|  Locationx
Power (EIRP) [dBn] v
Channel Comp. Chan.
cor [0WTS [ ]

J

[ Cancel Ok
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By default, the “Coverage [dBm]” is shown

Gasl Berver
Coweroge [dBm|

But you can also view the best server map (the two antennas here are on two different channels).
Notice the change in the “Legend” (the color and the name “Coverage ...” are chosen automatically.
Please let us know if manual choices should be included in future releases).

Legernd (o)

Note the legend and the threshold are easy to change to your taste using the “Configure Color

Blender” button in the Configuration Editor window:

File View Configuration Tools Windows Help | From [dB] | To [dB]

Project [

= = InCov_Demo
#-[E9 BuildingC Floar 0

@C
x[)rn:ﬁonﬂgure Color Blenderk

(zzZzZzZZ)
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Note that all results in this manual are presented assuming an UMTS system as shown below:

= £ Demo_InCov
=l Eulldmgf' Flaoit
,.m']f“m%m
Recompute All Coverages
Edit
Akl Olislaeld Hap However, to choose another “System Frequency”
l System Frequency
B Export Measurement Points.. IEEES02.11a (5400MHz) range, just select the appropriate one (e.g., select
Rename WIFI 1SM 2.4 (2900MHz) . .
Delete UMTS (2100MHz) WiFi ISM for ZigBee or Bluetooth system).
GSM 1900 (1900MHz)
GSM 1800 (1800MHz)

G5M 800 (900MHz)
GSM 400 (400MHz)

To move an antenna: just click on the antenna icon and drag it.

= & Demn_inGaore
w [ Baidag Foot
& hzp

% B Corfyaminal  wdd

-
Locntion
B
e
Hiygrad
321 24 DB
Hekk 108 BB

You will notice that after having made some changes to the antennas (such as having moved them)
the coverage becomes out of date.

’ %l o Al least one channel's coverage is out of date.

You need to compute the coverage again to update it to the new antenna configuration. This is
achieved either by pressing the F5 key or by clicking the “Update Coverages” button (the rightmost

32t
button of the toolbar, i.e., the blue gear A

).

(Minor note: the first time you use some action which will save the project;

you are warned with the following window. To avoid this reminder, just click This astion will save your projoet
”DO not ShOW thIS message again”.) [] Do nat show this message again
Cancel

The coverage is then recomputed.
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Recall that each channel (or cell) requires one computation (even if there are many antennas on a
same channel as usual in indoor coverage). This is a major time saving compare to other tools.

If you moved the antenna in each cells you will get:

PixelFlow Running..-

Channel 342-1: completed.

Channel 342-2 being executed by Local DLL

2 seconds Cazl |

Notice the indication of the total elapsed time. Click “Cancel” (or tab-enter) to close this window.

Once computed, the new “Best Server” (or coverage) map shows up.

=-100 dBm

Note that you can zoom (or un-zoom) the display to
best fit you screen or better position an antenna by

clicking the hand tool and then scrolling the

mouse wheel. On some laptops, you might want to try m‘
pressing the two buttons and moving you finger on
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the right side of the pad. The scale is, of course, changed accordingly.

Now you are going to learn how to input and use your own floor plan.

2 Add Your Indoor Map

Now we are going to add another building floorplan and we will give it a scale (in meters).

Right click on the Demo_InCov and choose “Add Region ...” (we use the term Region instead of
Floorplan to be more generic, in case of femto cell planning for example):

45 InCov Incredible Edition

File  Wiew  Configuration Tools  Windows  Help

M | ‘3* Configuration Editor

ISR Demo_Infce: [=T—Talmm
B Buidin| % Update Coverages &
""" 9 Recompute All Coverages

Add Folder ...

Add Region, .. |

Add BTS .

=i
Type in "Building Floor00" -lnix

(WETT=I B vilding Floor0C)

Cancel | Ok I

You see now a new folder for your floor plan in the project window. EEEEEET E|

= Demo_InCov
-5 BuildingC Flaall1
B[] Euildings: Floor00

Right-click on “BuildingA Floor00” and choose “Add Map ...”

Project |

Demo_InCov
5 BuildingC Floo1

% Update Coverages

Recompute All Coverages

Building Type 3
Add Map. .. |I
Add Confi tion... i —_—
EJ onrguration ! n I ? — |
Renamne — ==L
% Delete Lookin | =3 Indooromacs '\-l 3y 5 L
8 Do
L 0, 2
ki Berend
Doomenh
. . . . . Cmakiop
Pick the following file (a00.jpg) in the
folder ...\InCovDemo\IndoorProjects: =

Mty Documenis:

Note that you can add any graphic file

Wy Tl
(scanned, hand-drawn, screen copy, ... o

Ml Marsacik
Fiaces File: rame: alll PG | Cpan
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in all most-used format like *.jpg, *.bmp, etc.)
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Expand the “BuildingA Floor00” node by clicking the “+” button ( + [ BuildingA Floord ) to get:

Project -
= Demo_InCov

53 BuidingC Floal1
S8 ] Eiuilding: Floorli]

dit

Click edit nearby “Configuration”. This way your map will show up.

| = % Demn_InCeone .
# [l Buking=Fial i
Wnp 1 .
o B8 Cordgareiont gk '

= Euldngs Floarkl
&8 Corigereion  gid

0 230 304 ) R 5T A0

Hap

You might have noticed again that a scale (in meters) is shown at the top left side of the map. This
scale is probably wrong as there is no easy way to guess it (so it was set to 25 cm per pixel as a
default value for all new map). To set the appropriate scale, right click “Map” and choose
“Co-reference”.

~InCov Incredible Edition

Hie  Yew  lools  Windows  Help

= % Dwmu_InCure
w (B Bukng floon
= B BuildingaA o]

B Coevguiwten ot
3 Mag’
Eit

Co-reforenoe....

Dl
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to get

HiCoreference Mag = OFS

- =
= -
i
- P
el

- - H]
k]

Maximize the window (as you might not see the whole building as you would like to) ...

... and then click and drag the mouse in the map to get the scale

at some appropriate location of your choice.
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You must now enter the coordinates

(or one set of x & y coordinates and a distance) : . [m]
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Note that you can still modify the scale after having entered the values (

and d=15m, in this example).

Once you are satisfied, click “OK” at the bottom right of the “Coreference Map” window. You will
now get the correct scale in the “Configuration Editor” window as show below:

#: Configuration Editor - BuildingA Floor00/Configuration Dlﬁﬁ
-ﬂl 'lﬁh[ﬂl' %)

RS 10 20 ;

o |

\*Eﬂ.—:zh CRinED E

B i

- 5

E

- |

\ ’

1 = |

T 1 1 T e ——

Now, you need to create a wall map so that the program knows on your floor plan what is a wall and
what is not (we call it the “Obstacle Map”). Right click “Configuration” > “Add Obstacle Map” > “From
Map...”.

=

= @ Demo_InCov
+-[E5 BuildingC Floa01
=-[E5 Buildinga Flooron
Canfigurati =lit
B Map #  Update Coverages F5

Recompute All Coverages FO
ol Edit
‘D Add Obstacle Map » @ From Map...

7| Export Measurement Points...

Rename
= Delete

T
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You might get the following window, showing only a portion of the building map ... if you do,
maximize the window,

i Dbstacle Map Convertar el ] X |

Such that it looks more like this:

|§§ Obstacle Map Converter

Minimize
(@] Adjust the level slider until you feel you get all of the walls. Use the shrinking slider to reduce the size of the obstacle map. Smaller ohstacle maps are faster, whereas bigger produce
o more accurate coverage predictions.

Level j j

Shrinking

Shrinking factor: 1 Mumber of pixels: 1.081 millions

SaL.k DE CUNFERENGE
AD0 06

I 1
R CENTRAL
1 AQ0 14 '

WIMEA \ '

_AGATIE AQ0 .30 >
A0 38 -

~ALL SECONDAIRE

ADD.12
0020 y 40002
I I I ' I l I I I REPHOGHAPHIL v
. 1a = n
< >
Cancel ] [ Ok

Adjust the “Level” slider until you think you have almost all of the walls.

With the “Shrinking” slider you can reduce the size of the “Obstacle Map”. A smaller size will lead to
faster computations and not necessarily less accuracy. Click OK when satisfied.
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You can then obtain something like this (here ~52’000 pixels):

&% Obstacle Map Converter Q@

g:l Adjust the level slider until you feel you get all of the walls. Use the shrinking slider to reduce the size of the

obstacle map. Smaller ohstacle maps are faster, whereas higger produce more accurate coverage
predictions.

Lewel J J

Shrinking

Shrinking factor: 454753 Number of pixels: 52.55 thousands

_ [_'_i II:_IIIJI I ﬂ‘ |:

[ cancel || ok

or like this by adjusting the “Shrinking” factor (~19’000 pixels):

g} Adjust the level slider until you feel wou get all of the walls. Use the shrinking slider to reduce the size of

the obstacle map. Smaller ohstacle maps are faster, whereas bigger produce more accurate coverage
predictions.

Lewvel J J

Shrinking

Shrinking factor: 7.500264  MNumber of pixels: 18.21 thousands

#% Obstacle Map Converter Q@
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You can adjust the “Level” to suppress some details as you can see in the following two screen copies
(notice that a wall also disappeared as the “Level” was decreased):

#i Obstacle Map Converter Q@

g Adjust the level slider until you feel wou get all of the walls. Use the shrinking slider to reduce the size of
the obstacle map. Smaller ohstacle maps are faster, whereas bigger produce more accurate coverage
predictions.

Lewel Shrinking

Shrinking factor: 7.500264 MNumber of pixels: 18.21 thousands

#i Obstacle Map Converter Q@

gl Adjust the level slider until you feel wou get all of the walls. Use the shrinking slider to reduce the size of
the obstacle map. Smaller ohstacle maps are faster, whereas bigger produce more accurate coverage
predigh

J

Lewel Shrinking

Shrinking factor: 7.500264 MNumber of pixels: 18.21 thousands
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You can then edit the “Obstacle Map” image to further modify the map. In order to do this, double
click your “Obstacle Map” in the project window (or right-click and “edit”).

P

= @ Demo_InCov
= [E9 BuildingC Flaa01

o [] Obstacle pi=n
#-[E5 Sources ‘&] Edit

@ [0 Charnd ]
- O ['I]ChannE%I Delete

The conventional Microsoft Windows application “Paint” will open as follows. In the following
example, we added a wall that was erased in the “Level-Shrinking” process.

\

Y walls.bmp - Paint - |0

File Edit Wiew Image Colors Help

£ —~ =
& e
29
s
o A |
N ¢
O /4
o O

g ENEEENEES ..
S CEECECERC R EEE

For Help, click Help Topics on the Help Mernw,

Usually, it is recommended that you remove things that are not walls, typically texts. However, you
will see that our prediction algorithm is rather robust with respect to these kinds of artefacts. Once
you have finished, simply save and close MS-Paint (or close and save but do not use “Save As”).

In future releases we might introduce colored walls to let the user choose various wall types (and wall
attenuation if deemed necessary). Since usually InCov predictions are rather robust with respect with
inaccurate wall descriptions, metallic shelves locations, special walls, etc., please let us know what
are your needs and send us your project with an indication of where a poor accuracy is observed.

In InCov, you can toggle “Show/Hide Map” (the original floor plan) as shown below:
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Now you are ready to place an antenna:

3 (S -

B B 3 | 2

and click to place the antenna where you

want. For example:

Right click the antenna > Edit

InCov ©2008, EIA-FR (wagen@hefr.ch)

click on the “Omni Antenna” tool.

=& Lonfiguration Editor - Lonfiguration
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HEBAZ 3kE
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-

& Edit..
Adjust Channel Power ..
Delete N _I

Fill the properties like this for example.

MNarme |Antenna1-ADD

BTS |N/C Location X
e v
Channel Comp. Chan.

Cell

=

=

3
)
o
=
0
8
]
~

Note that the “Location X” and “Y” might differ from above since your co-reference might not be
exactly as shown in this manual.

Then compute the coverage as already described (clicking the blue gear ).

nCov Incredible Edition
File  Wiew Configeation Tooks  Windows  Help
Prajuet -
= e Dnmn_nCow
w [ BaldingC Aoo
& B BaidingAFiean

Note that only a single computation per cell needs to be performed so if you add several antennas
with the same channel, all these antennas will belong to the same cell. The total coverage will be
InCov ©2008, EIA-FR (wagen@hefr.ch) 17/34



computed and cannot be dissociated, for example if two more omni antennas are added, you will
notice that only a single computation for all 3 antennas is performed (assuming you have set all 3
antennas with the same channel: channel 2 in this example):

#Editomni Antena O3

RETGEE |Antenna2

BTS N/C Location X 28 94m
ovor @RV 0 v
Channel Comp. Chan.

[ Cancel ] [ Ok

—
=
3

above):
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3 Patch antennas
We will now add a patch antenna.

Select the patch antenna tool:

P——

% Configurat
BORIS: e

To better see the introduction of the patch antenna, it is suggested that you toggle off the “obstacle
map” and “coverage” display by clicking on the following icons:

Now you can move the “patch antenna” icon on the map as shown below:

*rConﬁguratwn Editor - BuildingA Floor00/Configuration =] X
K 2m &40 6080100

0

Haoos

g =

Cl

-1 ADD.14 I
MENSA \ '
LAVAGE A00.30 -
0038 -
HALL SECONDAIRE “r
400,12 ]
= \ e
00,28 " e
I I I . I I I REPROGRAPHIE
43 £

HaiL DENTREE:
ADOAZ

CUISINE PR
e SELF SERMICE
ADD 25
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You will notice that if you drag the “patch antenna” near a wall and click, the antenna will snap on
the wall and the patch direction is set automatically (but you can change it of course as you will see).

a3 -

CLIESINE FROIDE

To stop adding patch antennas or to change the orientation, right-click (to get the arrow pointer )
... and click on the patch antenna to select it:

IEEN=R3IC

Now you can choose the direction by clicking on the square tip of
the patch antenna.

You can also edit manually the direction angle by editing the patch antenna (right-click, choose
“edit”):

<~ Patch Antenna B@ﬁ

MName | Patch Antennad

BTs |NC [v]  Locationx 8.62m
Pawer (EIRP) [dBm] 0 0% -10.05m
Channel Comp. Chan.

et (7S [v]

Angle [7] |32

Cancel ] [ Ok

.. to get any desired direction (here 32°) :
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Note that in an open space, the effect of a patch antenna is better seen. The steps necessary to
obtain the following screen copy is left as an exercise for the reader:

i Configuration Editor - 100x100/100x 100_config

(The patch antenna is not yet fully calibrated in this release of InCov so the user might prefer to use

an omni antenna instead).

As for all antennas, you can also adjust the power on the patch antenna by right-clicking on this kind
of antenna and choosing “Adjust Cell Power ...".

#t Adjust Power - 2 =] X
Gu Yyith the power adjustment tool the coverage does not
require update, Move the slider to shift the channel power.

Add 1.1dBm to channel 2

l Cancel ] I Ok l

In fact, as the name suggests, it is the cell power which is adjusted by right-clicking on any antenna in
a cell and choosing “Adjust Cell Power ...”. It is recalled that a cell is defined by a channel and that all
the antennas on that channel contributes to the coverage of this cell.

You are encouraged to “play” with both the “Adjust Cell Power ...” which is very fast and “Edit ...” on
any particular antenna to get the desired coverage. You will easily discover that the computation
takes a non negligible time, only if you change the power setting of one antenna with respect to the
others in the same cell (on the same channel).

Note: To rename a “Configuration”: by right-click on the = B3 BuildingA Floor00
=10 Configllt 1 | jhdate Coverages F5

“Configuration” folder or its name and choose “Rename”. =[5 Sour
0 Recompute All Coverages F6

ol Edit

& Configuration (=] me

Mame TEST Confiquration 4) [o]ci
| @ o 7 Export Measurement Points...

System Frequency 4

l Cancel I I Ok

Eap | Rename
= Delete

To save your project (Ctrl-S) or File > Save.
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Now, you will learn how to take into account the coverage (or interference) from outdoor antennas
placed far away from the building under investigation.

4 Coverage from outdoor antennas

InCov allows you to compute the indoor coverage from outdoor antennas. The example below guides
you to add the coverage from a single outdoor antenna. You should only have measurements (or
predictions) of the received power at a number of outdoor locations and know the approximate
direction of the outdoor antenna. For example, consider the following situation:

The indoor coverage from the outdoor antenna will be computed after entering an outdoor coverage

P e
generator as a broken line E with the appropriate parameters (next page).

10 20

— 4
winiil AX0.30 \ -
e v -
:l;:. 1:-.. nias
-85 dBm: [1
i =
ARQ 02
| | | I D D D D D D R R — o
b " ErnaRAR e
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To enter the outdoor coverage generator, choose the tool called “Outdoor Coverage Generator”

_L_‘I CutdoorCoverageGen. |

and click in the “Configuration Editor” window to enter the first point, as shown below:

& Configuration Editor - BuildingA Floor00/TEST Configuration B@ﬁ

(=] & |-

% Om 10 20

&

.».a.l:-;:nral.a:gwn.-u::r

El
» rd
A00.38
N |
R—
| | | 1

=}

MENEA, MENEA
LAVAGE A00.20 LAVAGE A0D.30
A00.38 A00.38

& & |

Finish by right-cliking ...

InCov ©2008, EIA-FR (wagen@hefr.ch) 23/34



... and you will get:

Note that it is easy to add extra points. Just click with the

tool when an “Outdoor Coverage Generator” is selected.

It is also easy to remove a point by just clicking on the point to

be removed when the tool is selected. Then, right-click (as
usual) to terminate the insertion of an “Outdoor Coverage

Generator”.

To edit the parameters of the “Outdoor Coverage generator”, double click (or right click and choose
“Edit”) anywhere in the red rectangle (delimiting the “Outdoor Coverage generator” points). Enter

the following parameters:

LAVAGGE
A00.38

MENEA
ADD.20

-

«.-DistantAntennaForm

B[=] X

Marne | Outdoor 1
BTS (End paint) |M/C V: Location X
Fower (EIRF) [dEm] he
Channel |Outdoor o |
Cell |TS_outdoor| +
# * ] ' (] Angle [7] Power [dBm)
1 =] 7B -B0 -89
2 g 31 -B0
3 71 7 B0

Cancel ] [ Ol

i€

Note that the angle to enter in the

“DistantAntennaForm” depends on the
location of the outdoor antenna as

shown in the figure.

In our example, we can use an angle of

300° or -60° (minus sixty degrees).

(Upon request, it is possible to change

the 0° reference and the angle sign to

be positive in the clockwise direction)

InCov ©2008, EIA-FR (wagen@hefr.ch)

S

Direction of the incoming radio waves
from the outdoor antenna
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You have then completed the insertion of an outdoor coverage generator. To compute its effect, just

press F5 or click the blue wheel A (like for an antenna).

For example, the following figures present the predicted coverage with all other antennas at
-100 dBm (so their coverage can be neglected).

On the right, the result shows that the radio On the left, the power for the outdoor
coverage from the outdoor antenna s antenna has been increased by 20 dB to
attenuated by the wall. The prediction outside exaggerate the penetration effect of
the building should not be considered. outdoor to indoor propagation.

‘,
|
F
|

To further demonstrate the effect of an outdoor coverage generator, the following result shows the
same outdoor coverage generator as above but in free space:

eradiBis Edtan canflouration Editar - Budidingh Flonroos W Ry

o | ‘Ecfitia i = £ - CF
CDFik View  Cioeflgrition Tosk  Wiskes  Help =i

b JLEIEOT, R S
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5 Add afeeding network
InCov allows you to a feeding network: from the UMTS Node B (or GSM BTS) to each antenna.

This feature has not yet been fully tested. We welcome any comment.

The idea is to help you verify the feeding network and the power settings once the antenna layout
has been chosen.

A feeding network may look like this (as an example):

6
800 10137
2008

20081
Rezint Bellerive 23

s
738 450
20081

Parking Belerive 23

=54 Wire
=-[> Taper
--%4 TaoFloarC
=-[> Taper
-S4 Wire
i Endpoint-CO1-Ant1
=54 Wire
[l Endpoint-CO1-Ant2
--54 TaoFloarA
=-[> Taper
-S4 Wire
[ Endpoint-A00-Crmni
-S4 Wire
il Endpoint-A00-Patch
=54 Wire
i Endpoint-A00-Ant2
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To start adding a feeding network, you will first add a BTS (we use the same term “BTS” for a GSM
BTS or a UMTS Node B). Right click on the project name  and choose “Add BTS”.

Project D
= fi= Demo_ln

=[5 Buildin Update Coverages
'(\:"Dan Recompute All Coverages

=[5 Buildin{[£5  Add Folder...
+ g .
;\I'AI; Ei AddRegion...
Free - }| Add BTS

~ = cem ooy

Then right-click on the BTS to “Edit”:

‘% Add Wire
= Delete

and to input the following parameters: “Name”, “System” and its “Power [dBm]” (here: NodeBdemo,
UMTS and 30 dBm):

% BTS Editor =03

MNarne
ModeBdemo
System Fower [dBm]
» UMTS 30
*

[ Cancel H Ok l

Then add a “Wire” to the BTS (name NodeBdemo here) by right-clicking again on the BTS icon:

Edit...
Add Wire |
Delete

And right-click on the “Wire” to “Edit” it:
(=] Ef Nadeédema

o Edit...

> Add Taper
@ Add Endpoint
=

Delete
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And insert the appropriate parameters (“Length [m]” and “Loss [dB]”, the “Name” of the wire is

optional):
#i Wire Editor M=lX
Mame |Wire Length [m] |10]
System I[EEL::] Loss [dE] E’Létraljﬂ
UMTS a0 032 29.5
[ Cancel ] [ ok |

Now you can add a taper after the wire (right-click on the wire):

= NDdeEdemD

\.a,v.,
""" a  Edit...

|L‘> Add Taper
@ AddEndpoint

= Delete

And add as many “Wire” as there are output connectors to the taper:

=-{2} NodeBdermo

=-S5 Wire
sl Edit...
% Add Wire
= Delete

So adding 2 “Wires” (for a tapper with two output ports for example) gives:

= MNodeBdemao

At this point it is recommended to edit each wire, enter the appropriate loss and length and perhaps
choose a different name for each wire:

=2} NodeBdermo
253 Wire
=-[> Taper
‘& ToFloors
‘& ToFloorA
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Then you can “Edit” the Taper (right-click on the Taper icon) to choose the appropriate
“Connected wire” in the list box and to type in the correct taper “Loss [dB]” parameters (here -3.5 dB

Bzl X

for example):

r@ETaper Editor

Marme
Taper
& Outpdtgf2
Connected wire | ToFlaarC w
[Nt Clutput
System [d%m] Loss [dB] [dEirF;;]
UMTS 29.5 3.5 2B
[ Cancel H Ok l

... do not forget same for the second output, i.e.,

#: Taper Editor

M=%

Mame
Taper

DutpL@f 2 »

Connected wire | ToFloorA w
Output
System Input [dBm] Loss [dB]
o~ [cdBrm]
UMTS 285 a3 26.5
[ Cancel ] [ Dk ]

You can continue to add tapers and wires to each line to complete the feeding network.
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Finally, the wires should be connected to the antennas. For each wire to be connected to an antenna,
right-click on the wire and choose “Add Endpoint”

=-{2} ModeBdemao
=53 Wire
=-[> Taper
N
‘% TaFlog

o Edit...

> Add Taper

@ Add Endpoint
& Delete

to get

This “Endpoint” can then be named so it will be easy to select it from the “Edit ... Antenna” window.
To name the “Endpoint”, right-click on it and choose “Edit” to get:

* Endpoint Editor - |03

MNarne
Endpoint-C01

Fower [dBm]

[ Cancel H Ok ]

(In future release this “Endpoint” could also be linked to an antenna from the “Endpoint Editor”.)

Once all endpoints have been created, each antenna can be linked to the appropriate “Endpoint”. In
the “Edit ... Antenna Editor” (double-click on the antenna or right-click and chose “Edit...” as follows

Project ]
=2 @ Demo_InCov ~
=[5 BuildingC Flaar
ks

= Configurationl  edit

[7] Obstacle Map
= Sources

E\AntennaE—Cm al Edit... “
[Z] Dutdoor Ante Adjust Cell Power...
< [0] Charnel 342-1
& [1]Channel 31422 &) Delete )

Choose the desired “Endpoint”:

<-Edit Omni Antenna Q@E

Mame |Antennal-C01

BTS (End poirt) | N/C [ v| Loeation x 3.75m
N/C
Power (EIRP] [0Bm] s deBdeme - UMTS < Endpainta m
ModeBdemo - UMTS - Endpoint-A00
Channel =FeT =

cell |UMTS [ v]

Cancel ] I Ok

=
=.
3
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Note that the BTS and the entire feeding network can support multi-system (e.g., UMTS and GSM):

<*BTS Editor

=JOkS

Marne
ModeB-GSMI00 demo

System
4 UMTS
GSM

Power [dEm]
30
25

[ Cancel H ok |

The parameters of each wire and taper can be adjusted

> Wire Editor

=)Dk

Name |Wyire Length [m] 10

Input Output
Systarm [dBm] Loss [dEB] [dEm]
UMTS 30 05 285
GSM 25 03 25

Thus, the correct “Endpoint” powers are computed:

+

**Endpoint Editor

B=] %

MName
Endpoint-A00-Orrini

System
UMTS

GSM

Power [dBm]
2B.5
24.7

[ Cancel H Ok ]

-

“Taper Editor

=0

Name
Tapead

Output 2 of 3

Connected wire |Wire

™

And the appropriate “Endpoint” can be chosen for each antenna:

<-Edit Omni Antenna

MName
BTS (End point)
Fower (EIRP) [dBm]

Channel

Cell

=
=
3

Ormni Antenna

MNodeB-G5MI00 VI Location X

MIC
MNodeB-GEMI00 demo - UMTS - Endpoint-C01-Ant]
MNodeB-GSMI00 demo - UMTS - Endpoint-C071-Ant2

ModeB-GEMI00 demo - UMTS - Endpoint-A400-Omni
ModeB-GEMI00 demo - UMTS - Endpoint-A00-Patch

ModeB-GEMI00 demo - UMTS - Endpoint-400-Ant2
MNodeB-GSMI00 demo - GSM - Endpaint-C01-Ant]

TATTCET

MNodeB-GSMI00 demo - GSM - Endpoint-C01-Ant2
[
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6 Interesting features of the InCov tool

6.1 Multi-system antennas and copy-paste

In this release, each system (e.g., UMT and GSM) must use a different set of antennas (i.e., different
“Configuration”. As the position of the antennas will usually remain the same for the cellular systems
(GSM, GPRS ... UMTS) using multi-band antennas, the antenna configuration can easily be copied;
right-click on the configuration and select copy:

Project ]

= @ InCov_Demo
= [E3 BuildingC Flaor 0
p

#  Update Coverages

i Recompute All Coverages
&) Edit
[*]
Add Text Note
System Frequency 4
Obstacles Attenuation ’

7 Export Measurement Points...

[ Copy |

|II

However, the consistency between the “System frequency” and the “channel” is not yet insured and

great care should be used when mixing configuration with different systems. With the current
version, it is recommended to simply define two separate projects, or to “copy” a “region”/building
and simply “paste” in the project menu (“InCov_Demo” in the screen shot below).

Project Dl
= = InCov_Demo
=3 BuildingC Floar1d
= Corfiguration  edit
[7] Obstacle Map
= Sources
<p [0] Channel 342-1
<p [1] Channel 342-2
& Map
= copy of BuildingC Floor10
= Corfiguration  edit
L] Obstacie Map Note the copied configuration after it was pasted.
+ Sources
» [0] Channel 342-1 (out of date)
& [1] Channel 342-2 (out of date)

& Map

6.2 Help to insure consistency
InCov provides some help to insure consistency in the design. For example, if you try to link an
antenna with a “Default” cell to a given “BTS (End point)”:

+»Edit Omni Antenna Q@@

MName |Omni Antenna

BTS (End point) | NodeB-GSMANN demo - UMTS - EndpaintAD0-Omni | v | Location 3750m|
Power (EIRP) [dBrm] 4100 i -9.62m
Channel [2 Vc
cell |Defautt '.T.I
Unit: m Cancel ] I Ok

you are notified that the cell is not defined:
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Error ﬁ

This cell is not present at this endpoint

To let you verify your design, InCov will provide the at the antenna connector

-~y

Warning X

_!3 The power will be set to 24.7 accordingly to the endpaint’s,

| K J [ Cancel l

If you then change manually the “Power (EIRP) [dBm]” field of the antenna, the link to the
“Endpoint” is lost; N/C for Not Connected is displayed in the “BTS (End point)” field. If you change the
antenna EIRP using “Adjust Cell Power ...”, you will be not warned but the power adjustment will
have no effect (a warning will be implemented in a future release. The warning will let you choose
between disconnecting the antenna or adjusting the BTS power and thus adjusting the power on all
other antennas linked to this BTS).

If you wish other consistency check, please let us know.

6.3 Obstacle attenuation
In very special building, the default value of the wall attenuation can be changed and additional
building wall type can defined using the following menus:

Right-click on the project “InCov_Demo” or on a chosen configuration:

o~

<+ InCov Incredible Edition [ InCov Incredible Edition

Eile View Took Windows Help

File View Tools Windows Help

Project EMitor - BuildingC Floor1
Projeet ) O B avsvag oo
= 2 InCov ™ - [ Configution 27 li20 0
=[5 Bul ¥ Update Coverages S Obs 8| Update Coverages
& Recompute All Coverages 2000 30 "o wme | Recompute All Coverages
S M4 Edi
£ Add Folder... & Mep
£ Add Region... il Add Text Note
System Frequency ]
&) AddBTS . | Obstacles A i | (‘;11 from Project
Add Text Note ¥ T Export Measurement Points.... | Edit...
—
| 0 Copy .
| Obstacles Attenuation + | & Copy from Program S | Reame ¥ _ ,E
Edit... o Dekete S e 2
r o L L

And then choose “Edit...” to get the window “Configuration Obstacles” shown below.
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The configuration (1 dB/cm for the black wall) is shown.

“Configuration Obstacles g@ﬁ
Program Froject Config .
Colar | rypiem) [dEem] [dEem] Canfig [dB/pd
»  [__Jom .00 .00 0.00
.00 1.00 1.00 27.40

* |z

Configuring the color and the other parameters for a new type of wall is very easy:

“ Configuration Obstacles -JOES
Program Project Config
Color | gicm] [dB/em] [dBfem] iy =]
[ 1ooo 0.00 noo 0.00
.00 1.00 1.00 27.40
. 0.3650 10
v\

7 To conclude
You can now experiment with InCov and let us know how we can improve it, for you or with you, by

contacting:

Jean-Frédéric Wagen

About InCov Incredible Edition ﬁ

jean-frederic.wagen@hefr.ch

InCavlE
+41 26 429 6553 (voice) :,fa L2 versen 100

/ﬁ nﬁ Copyright @ 2007-2008 EIA-FR and Ericsson AG

+41 78 737 4273 (moblle) - %C—!-" El4-FR, Fribourg, Switzerland

Indoor wireless netwark planning tool
Wagenjf (SKYPE) This software planning taol for cellular radia and

wireless indoor coverage is under development.
Authors: MEc Michel Yerly (EIA-FR). Daniel Galley
(Ericsson). Jean-Fredeéric Wagen (EIA-FR)
Contact wagen@eif.ch

(KTI-Froject Nr. 9166.1)

Enjoy ! ... and let us know.
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