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1 Executive Summary

1.1 At a glance

Prismo Simulator is a dynamic network simulator for UMTS networks. A simulator is only a mean
to reach higher goals. Prismo Simulator is typically used to perform a variety of studies, such as:

* Performance and Quality of Service (QOS) evaluation, for example to derive maps of
throughput for HSDPA,

* Network dimensioning and optimization, to insure all sites are optimally dimensioned in
terms of Tub or Channel Elements

* Forecasting the effect of traffic increase, to make appropriate changes before problems
occurs

» Evaluate the network plan, initially and after every addition of sites

* Creating guidelines for various technology choice, such as how to manage multiple carriers

* Analyzing the effect of various Radio Resource Management algorithms on the network
performance

Prismo Simulator goes beyond the Monte-Carlo static simulation approach, while avoiding the
complexity traps of dynamic simulation. It aims to be simple, efficient and easy to configure. As
such, the target audience for this tool is the operational radio engineer, not the R&D engineer as is
typical for dynamic simulators.

To reach these goals, Prismo Simulator has been developed in close cooperation with a major
European operator, and is currently deployed in several countries across Europe.

1.2 In more details

Prismo Simulator is not a network planning tool. It connects to existing network planning tools such
as Atoll™ by Forsk™ and runs dynamic simulations on pre-planned networks.

Traditional GSM-type planning tools base their cell planning on propagation models and static
frequency allocation. In CDMA-type systems, dynamic power allocation replaces static frequency
allocation. Dynamic power allocation requires Monte Carlo type simulations or dynamic
simulations to study system performance.

Monte Carlo simulations perform, on a static snapshot of the system, a power convergence loop to
determine “average” power allocation when the system reaches equilibrium. However, Monte Carlo
simulations cannot simulate dynamic changes in the system, e.g., Service Downgrade, Upgrade,
Cancellation and other transient behaviors such as Call Admission Control and Load Control
procedures. Quality of Service figures for packet-switch service (e.g., mean or percentile user
throughput) cannot be measured in Monte Carlo simulations.

Dynamic simulation overcomes these limitations, but are usually unusable on real network with
hundreds of sites and thousand of calls. Their focus is the R&D engineer who need to develop

2 Overview
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Radio Resource Management algorithms and fine tune their parameters.

Prismo Simulator offers a novel approach to dynamic simulation by using a fast event-driven
process, instead of the usual time-sampling process. This approach makes it simpler and more
efficient. It provides similar speed and interactivity as static simulation, while bringing the dynamic
simulation of service grade changes and other transient behaviors.

Prismo Simulator is very well integrated within Atoll™, and is virtually indistinguishable from a
native Atoll module. This advanced integration makes it easy to adapt to the operator work flow.

As a summary, Prismo Simulator main features are:
* Native support for UMTS WCDMA R99 and HSDPA.
* Seamless integration with cell planning tool Atoll™. Most of the network configuration is
done in Atoll™, as well as the visualization and analysis. Easy to use.
* Simplified event-based dynamic simulation model
* Operator-oriented modeling of services, bearers and terminals.
* Operational engineers are not overwhelmed with unnecessary technical overhead.
» Fast simulation time allows for interactive use
* Easy to extend with new Radio Resource Management (RRM) models.

Overview 3
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2 Quick Tour

We will do here a quick tour of the simulation process to demonstrate the ease of use of Prismo Simulator

and its main output.

2.1 Integration within Atoll Explorer

First of all, Prismo Simulator is fully integrated within Atoll within the Data Explorer tab. This is very
similar to Atoll Monte Carlo simulator. By using the New.. option, a new simulation is started.

#_Atoll - [demo25los.ATL]

gﬂe Edit View Tools Window Help

(L] Sites.

Antennas
Transmitters

(22 Predictions
UMTS Parameters
O[3 UMTS Simulations

Brake=} Prismo Dynamic UMTS Simulations 1
O3 Prismo UMTS Optimizer Properties
(£ Hexagonal Design —

(3 CW Measurements e——
-2 Test Mobile Data Centre in the Map Window

Delete
Rename

Make accessible in

DEE + =@B(&% 0@ 5 [2mmw ~ a9 TQCE #la|| X $Rwapsen) N Hdi | @@ o8B0
‘@(none) v|6‘%‘0§@'@5ﬂ|

2 2 N N R N T T

Datal@ Geo|¢$Modu\es|

Clebe Tt tEdet Y

floghr! !

E
Vent VIEwWer =l i
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& -
o7 -B

Fvents ) Tasks / ER R R R R RN R RN RN WA R AR ENRR AN
New... [ [ [ [ A

This enter the Setup dialog where the simulation parameters will be entered.

Group 1 |Z|
Simulation | Traffic | Parameters | RRM | Advancea |

[ Simulation

Tatal numiber of packets fransmited  [zoooo
during simulation

MNumber of geographical position |1 000 Limitta  [{opono @
per site mex
Traffic Scaling Factor 1

[ Simulation bMod

Select Simulation type Select Simulation direction
" R34 onky " Uplink only
" HSDPA anly " Dawnlink anly
@ R39 and HSDPA @ Uplink and Downlink
Bun 1 Ao Erems B Aide |
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Once all the parameters will be validated, one can launch the simulation.

Run Annuler ‘ CreateGroup‘ Aide ‘

After a simulation run, new nodes are created within Atoll Data Explorer. A Group node is used to hold the
configuration setup. By double clicking on it, the setup dialog is entered. This allows to come back later and
modify some of the parameters for running a new simulation.

Data l@ Geo} @ Modulesl

-3 (] Sites
-] Antennas
- (3 Transmitters
- [3 Predictions
#1-[3 UMTS Parameters
#-[3 UMTS Simulations
I rismo Dynamic UMTS Simutions
=23 Group 1
=7 {23 Simulation 1
(23 Mobiles
(&% Sites
% Cels
+- 7 [ Simulation 2
123 Prismo UMTS Optimizer
(.3 Hexagonal Design
] L1 CW Measurements
(L3 Test Mobile Data

¥

A Simulation node is used to hold the optimization results. By double clicking on it, the result dialog is
shown for that optimization. Under the Simulation node, we have access to a Mobile node to show and
display the results for each mobile, as well as Sites and Cells node to display the related results.

2.2 Parameters Setup

In order to run a simulation, it is best to select a number of traffic maps to be used. The simulator supports
all traffic methods from Atoll. By using Atoll traffic maps, all settings related to traffic load as well as
service, mobility and terminal usage are derived directly without further setup.

Group 2 ﬁ‘

Traffic ]h | RRM | Ad d|
Prismo trafic will be issued from:
(" The Prismo default uniform traffic

@ Aoll. from the following raffic maps:

“ICelltrafic map (users) - HSDPA
WICelltrafic map (users) - FTP
WICelltrafic map (users) - Speech

TrafficProfile details will be available after extracting them by Atoll.
You can use the 'Create Group' button for this

Run Annuler Create Group Aide

Overview 5
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It is possible to setup more advanced parameters such as the Radio Resource Management (RRM) settings.
Each site equipment is associated with a RRM module.

Group 2

RRM type management

Simulation | Traffic | Parameters | HHM 1 Advanced |

Manage and configure RRM (Radio Resource Management)

Basic
Fair Share

Mokia RAMN'04

Maortel UA41
Siemens UMR3.5

RRt and Equipment

Set specific RRMs for each site equipment

Edit

MNew

Delete
8]

Equipment

X

Manufacturer | RRM type |

Default Default Ericsson P3 =/

Nokia Nokia Nokia RAN04 I
Run Annuler | Create Group | Aide |

New RRM modules can be defined, and their parameters tuned to replicate the network configuration.

Ericsson P3 RRM Setup

& General P
—
- ub Parameters
1 R99 Downlink
1 Power Estimation lub Throughput Overhead 30 %
2 Power Params
12 ASE Parameters Cantral Channels Throughput 200 kbps
2 Codes and SF
2 R99 Upink Carrier Selection
P Hsdpa Carrier Selection Strategy ‘>>> ATOLL Tables ﬂ @
HSDPA Carrier Selection ‘Oﬂ‘ ﬂ @

@ Fallback to R99

Ifincoming packet is HSDPA and Selected Cell is R399 only
(" Reject HSDPA packet

o]

Annuler

All parameters related to Service, Mobility, Terminal, Clutter parameters, etc. are directly extracted from
Atoll, and usually no extra setup is required. This insure coherent simulation against other Atoll tool such as

the Monte-Carlo static simulator.

Prismo provides however the possibility to display these parameters in its own interface, as well as making
local modification if wanted.
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Prismo Simulator Parameters

CIOX

=1 Parameters
Network Config
=1 Traffic Params

=
&> |Mobile Internet Access|

=

& Voice
@ HSDPA
&> Video Conferencit
&% Mobiities
%8 Clutter Class
=1 Terminal Set
[ Terminals
¥ UE categories
&8 UE Equipments
=[] Bearers
Hi FACCH
[al R99 Bearers
|5 HSDPA MCS

|~
>

General

Use Soft

Service Name Handoff

Use R99

HSDPA Efficiency

HSDPA

Efficiency | Body Loss|
Factor Factor

R99 Max
Bearer

|~

[ wlra] =
*

Mobile Internet
Voice

HSDPA

Video Conferenc

a7aTn

1

1

a3

095

095

ADPCH-384_
Voice_DI
ADPCH-384_
LCD128 DI

cowao

Lelelelelq

™

o |

Annuler Aide

The setup is finished. We can see here the ease of use of setting up a simulation on a network:

Quick Tour

« Simply define once for all the Service/Terminal/Bearer/etc.. in the Atoll template project. This can

be reused across projects

«  Select the Traffic maps to be used for a simulation

«  Launch the simulation

2.3 Running the simulation

While running, the simulation shows to the user the instantaneous load seen by various services:

38

Load {Erlang) T

Prismo Simulator: Running...

L B O

Mean

1200.0-f -

1000.0-f -

G00.0-|-

400 .0-f -

200.0-1

oo-f

200 8-

1400.0-f -

200.0--|--f----1-

-1453T

Sirnulating...

& & 0 12
Time (min)

14 15 1a

W01 Global Load
Moz voice
Moz HEDPA

During the simulation run, Atoll is not locked, and can still be used for performing any other tasks.
A simulation run is fast. As an example, an 30km2 area with 100 Tx, with 500.000 sessions simulated

(average load of 1500 erlang) takes less than 20 mn to simulate on a regular desktop computer.

Overview
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2.4 Simulation results

The Results dialog is accessed by double clicking on a Simulation node. It contains multiple tabs showing
the various results available.

The Statistics tab provides a synthesized view of the simulation statistics, per technology and per service.
Example of data are Packet Rejection ratio and their reason, average offered throughput, etc...

Simulation 2 properties

General Statistics | Global Histograms | Services Histograms | Sites | Cells | Simulation | Initial Conditions |
=] Direction Fequests
@® Dawnlink STATISTIC ZOME is defined: all results are relative to cells or users inside statis A
1, Statistics
R, — Per Technalogy — Durstion of Simulation 1456 45
C ed Elapsed Simulated Time 954.0s
TOTAL
O HSDPA Downlink Throughput Recuested (Simulated/ Theory) 141.22 Mbps /
i Avrival Rate 748.21 sessions/s
—Pars —
% VD‘EQEr enice Num packets simulated 752 452
O HsDPA BREAKDOWM PER SERVICE “
< >
Results
MEASURED STATS ~
Total Offered Throughput on Served Users 138.232 Mbps
Offered Throughput Efficiency 97.881%
Packets Rejection percentage 0.25%
Links Rejection percentage 0.38 %
Mean User Throughput 305.76 kbps
hean served User throughput 306.70 kbps
90% Guaranteed User Thraughput 180.4 kbps
30% Guaranteed served User Throughput 182.8 kbps
SHAPSHOT STATS
Simultaneous Connected Users 12991
Simultaneous links (SHO included) 129491
SHO percentage average/initial 0.00% /-0.00%
Mean cell power 8154 W
tean packet power 1.278 W
Estimated SHO Power overhead 0.0% v
< >
OK Annuler | | Aide ‘

The Global Histograms and Service Histograms tabs shows various histograms giving an overall view of the
system performance.

Simulation 2 properties

Gansral} i Global Hi ISaNicesi fistogram 1 Sites 1 Cells 1 Simulation \nmaICunditiuns}
Histograms —
t QB LUES X
f Direction Kbps 1
@ Downlink 1400,
Iﬂ Technology
() Comhined 1300
O Intk) 1200.
HS
%, Histograms 1100.
Q‘, — Per Packet— 10004 2%
(@) Offered Thrput TEE
OTx FPower 600
Q, —PerCell— ]
800
OTota\ Thrput l
O Caonnected Users 700.
O Used Power . L\
O Used Code \
Q—PerS\le— 500, —
(O Used CE o Y el
O luby Thrput
Mean
300 =y 10
E— an
o 187.0
Meanwvalue  |310.6 kbps
1001
% 456.0 kh|
10% value ps . o

: oo 100 200 200 a0.0 500 BoO 700 200 a0.0 100 D'
2% value 1003.6 kbps % Packet
OK Annuler Aide

8 Overview
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The Cells and Sites tab provides statistical results on a per cell/site basis. All results are presented on a grid
fashion allowing sorting, column hiding, export, etc. Histograms are provided for resource usage such as
power, codes, channel elements or Iub. These figures are typically used in the resources dimensioning

process.

Simulation 2 properties E‘g‘

Genera\l SIaIISUCSI Global H\stugrams} Services Hlstugramsl Sites  Cells WS\mulatlun‘ Initial Cundmuns}

<
Cell Preview: 10_L1N_FO

=] Direction

(@) Downlink

Technalogy

@ Combined

[@)41]

(O HSDPA
'3, Histograms

O Used Codes
() Connected Users

Full histogram

@@ & 5| Dspayony: [~ Common [~ Upink [ Downink  Commit Load |

Cell Down R399 Used Codes Down Comb. Used Codes Down HUSS[:':;;S:;‘M'M Down R

Name

Mean 10% | 2% Mean | 10% | 2% Mean ‘ 10% 2% Mean

10_U0_F0 |19.4 240 260 192.0 194.0 16 30 3.0
i 196 26 2 2 3 B 6
10 U2 F0 |19.2 260 280 189.5 196.0 2000 31 40 40 66
11_U0_F0 |27.4 320 36.0 2019 208.0 210.0 53 6.0 7.0 107
11_U1 F0 231 300 320 1945 202.0 2040 37 50 5.0 8.5
11_U2_F0 |19.0 240 280 1917 198.0 200.0 44 5.0 6.0 6.5
12_U0_F0 |30.2 400 4.0 2025 220 2160 42 50 5.0 121 4

Mean value

5.9

Committing cell power load back into Atoll is provided, which allows to recompute Eclo prediction maps

directly in Atoll based on average cell load.

These Cell/Site statistics can also be displayed directly on Atoll for quick visualization and analysis.

#_ Atoll - [demo25los.ATL]

[l Fle Edt View Tooks Window Help

=] BS% O9\y

(@ Focus Zone
R

% & Rual (3 sectors)-Nc v

et .., ®

Data 1@ Geo} @ Modu\es}
+- [ [ Sites
#-(Z] Antennas
- [ Transmitters
-3 Predictions
#-[Z3 UMTS Parameters
#-[ L3 UMTS Simulations
=@ 23 Prismo Dynamic UMTS Simulations
+ O3 Group 1
= E3 Group 3
=@ S Simulation 2
= /23 Mobies
#-0.~ Eclo
w0 .~ OffThrput
= [l Sttes
Elelces
(3 Prismo UMTS Optimizer
[ (C3 Hexagonal Design
[ 1 CW Measurements
(£ Test Mobile Data

AR EPR L

&

,,
GE

LR

Ready

L BX

g X

v

Be @

Cells
Wl TotPow 10% >=T1

39 <=TotPow 10% <11
7 <=TotPow 10% <8
Wl TotPow 10% <7

Overview

Unauthorized reproduction or distribution of this documentation is prohibited

© Softwave Wireless 2006-2007

Quick Tour




Quick Tour Prismo Simulator 1.7

Directly from Atoll explorer, it is also possible to display Mobile statistics in a grid fashion, suitable for
export.

#. Atoll - [demo25los.ATL]

@ File Edit Yiew Tools Window Hel
Dﬁﬂ\%%é\@’?‘ .Mobilesproperties
General Users | Users Export
Data |@ Gegl &£ Mndu\55| D\rectmnlDDthnk LI Te:hnn\ngyh:nmbmed LI Senvice |Combined LI
© B0 Stes teerx Ueory Pilot Rx i~
+ (11 Antennas 5"::_ 59_:_ Power (Ecin| PilotEclo | MajorProb As1 =
7@ (2 Transmitters position position dBm)
# [ ([ Predictions i 600215 2427668 725 725 DL_OK 28 U2 FO
¢ (] UMTS Parameters 2 613699 2429292 704 50 DL_OK None
# [ (0 UMTS Simulations 3 608351 2427921 814 11.25 Ptch>PtchMax 33_U2_F0
- @3 Prismo Dynamic UMTS Simulatic 4 612076 2429317 613 75 DL_OK 24_U2_FO
=@ Group 3 5 608554 2428116 709 725 DL_OK 29 U2 FO
= @E3 Smulation 2 5 B11371 2428026 836 15 Pich>Ptchiax Non
7 612251 2429968 -60.3 -50 DL_OK [ Column Filter Dialog
8 612525 2430577 623 5 DL_OK 14|
~~f Select columns to show:
O Cels 9 610115 2428493 723 575 DL_Ok 26_|
- [ 3 Prismo UMTS Optimizer 10 613085 2428119 -83.2 -12.75 Ptch>PichMax Nonf [TIFailure: Other Link Drop % ~
5[] 1 Hexagonal Design il 613102 2428291 -80.8 -13 Pteh>PtchiMax Nonf [Failure: Miscallaneous %
B0 OW Measurements 2 611123 2430104 4 575 DL_OK 3 Ul Caverage cal
3 Test Mobie Data 13 608526 2428108 731 50 DL_OK Nonl [ 55HO Stanus
4 611617 2425012 779 50 DL_OK Nonf | gt 5HO
15 609474 2428709 735 -10 DL_OK 2 Ul [Scanier
6 613506 2430043 576 45 DL_OK B ‘
7 612899 2429185 674 .75 DL_OK iR l=yv =
13 608527 2428723 676 55 DL_Ok 2 U s 3
i) 607883 2430994 £2 5.25 DL_OK 15_ =
20 607529 2431114 12 - DL_OK 10_ Select Al | Deselect Al |
21 612553 2427930 695 175 DL_OK 32|
2 607954 2431967 66,8 375 DL_OK Non|
= il | 3 oK Annuler Appliguer |
Ready T T T

Any of the Mobile statistics can also be directly displayed in Atoll with a few clicks. Export to raster BIL
files is also possible.

¥ Atoll - [demo25los.ATL]
Fle Edit View Tools Window Help
DSHE & =B(87% 0@y 2 wmw -~ e qAQ[0E nlu

Data |@ Geo | ¢ Modules |

(13 Antennas ~
(23 Transmitters |
[ 22 Predictions o
(I3 UMTS Parameters

12 UMTS Simulations

23 Prismo Dynamic UMTS Simu
O3 Group 1

3 Group 3

=<3 Simulation 2

Eclo >=-5
-7<=Eclo <5
-9 «=Eclo =7
-11 <=Eclo <9
-13 <=Eclo <11
-15 <=Eclo <13
Eclo =15

(RS

JOESEE

il
1

2

0
L

2
[

5
z

b

2
&

2428
b &

8

Events }, Tasks | B LA S - I I ER - L 1 R |
Ready | | [ | |

L

10 Overview

Unauthorized reproduction or distribution of this documentation is prohibited © Softwave Wireless 2006-2007



Prismo Simulator 1.7 Typical Usage

3 Typical Usage

Here are described some of the typical usage of Prismo Simulator.

3.1 QOS maps

It is often useful to produce maps of provided QOS (quality of service). They can be used:
» for marketing purposes,
> to identify weak areas in the network

One common example of such QOS map is the offered throughput on HSDPA services.

In HSDPA, offered throughput depends on the signal quality, but also on the number of concurrent users
sharing the HSDPA channels and the scheduler algorithm. Prismo Simulator models the various possible
schedulers and reproduces the traffic as measured in the real network.

¥ Atoll - [demo25los.ATL] E@g‘
Fle Edit View Tools Window Help -8 x
=y =] B(&2% OF % @100 <= XAQOE WL | A $Rual@sectors)-New At & || 8o B0z

& Focus Zone > | &
DETEIQGEUI@MBduIESI = 7FW"”"“E?E""‘""e?g""""ﬂu"‘"""E]“"“"“EIZ"--H--?IB-\Hi
] egend [
: B s § oo |-
+[ (1 Transmitters :g_ B o1 >=700 =

[ 600 <=tput <700 -
1500 <=tput <600
400 <tput<sn0 | -
300 <=tput<400 | 23

#-[1(1 Predictions

(2] UMTS Parameters

#-[0(C3 UMTS Simulations

=03 Prismo Dynamic UMTS Simulations

L .

-3 Group 1 o
= Gmug 3 [ 200 <tput<3o0 | -
=043 Simulation 2 100 <=tput<200 | -
=-[]=3 Mobies 1 B0 <=tput<100 L
. o3 o
+-0 . Eclo g -Ipu1<D &
+-0O.-~ OffThrput =
0O & Sites
O Cels

O (L2 Prismo UMTS Optimizer
[ [ Hexagonal Design

& 2 CW Measurements

(23 Test Mobile Data

B
L
it

L

Ready x: 608 878 y:2428266| z:73m Codell

Other type of QOS map can be plotted such as:
«  Map of CQI in HSDPA, showing thus maximum achievable throughput
«  Map of Call Failure ratio, and their precise failure reason
. etc.

3.2 Simulated Eclo maps

Map of Eclo is a traditional figure used by radio engineers for planning the UMTS network. It measures in a
simple way the network signal quality and interference level. Such maps depend strongly on the power load
on each cells.

Traditionally one uses fixed dedicated value for these power loading, thus leading to suboptimal Eclo map.
In addition aggregated maps on multiple carrier is not possible.

Overview 11

Unauthorized reproduction or distribution of this documentation is prohibited © Softwave Wireless 2006-2007



Typical Usage

Prismo Simulator 1.7

Prismo Simulator allows to take into consideration the traffic coming from measurement on the real
network, replicates it on the simulated environment, and then produce relevant Eclo maps using the
simulated power load on each cell. These maps are thus derived directly from the simulated connections.

Producing aggregated maps on multiple carrier is also possible with this method.

2. Atoll - [demo25los.ATL] CEX . Atoll - [demo25los. ATL] =]
Fe Edt Vew Toos Window Help BEIR Fe Edt Vew Tools Window Help x

D&d BS? 0@[5 215000 v a5 XQOE w/st|| A $ Rual@sectors)-Nev Akt v | @ |88 |

@ Eclo -

9 Data  Geo |4 Modules |
==
% 03 UMTS Traffic
“ @7 Zones
@ Population
0 4 Clutter Classes
@ Cutter Heights
* Dl Digial Terrain Model

1 Events ) Tasks / )
[Ready

DEE  2@B&%2 0@ L 215000 v&> TQOEw A | A $Rual@secos)-Nev 4 v & |68 9

@ Data | @ Geo| 4 Modules |
+ @ stes ~
« [ Antennas
* @ Transmitters
= @& Predictions
P ocepnon yss
= O Intal Coverage by Signal
= O Tntial Piot Reception Anal
= O Optimzed Coverage by §
* O Optimized Piot Reception
« O Coverage by Transmiter
(21 UMTS Parameters
%[22 UMTS Smulations
03 Prismo Dynamic UNTS Smu
{2 Prismo UMTS Optimizer
DI Hexagonal Design v
C >

Ecflo (dB) >=-13
W Ec/io (dB)>=15
ol Bl Ec/lo (dB) >=-24

T Events ), Tasks /

|Ready

Simulated Eclo
(exported map in raster BIL)

Atoll Eclo Map
(using average cell load from simulation)

3.3 Dimensioning of Cell/Site resources

Sites have limited resources, such as cell power, channel elements and Iub capacity. Prismo captures the
statistics and distribution of these resource usage on a per cell and per site basis. It also keeps statistics on

any call failure due to limitation of these resources.

Using these data, one can derive the correct dimensioning to be used, reduce capital cost and improve

quality.

Simulation 2 properties
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Prismo Simulator 1.7 Typical Usage

3.4 Continuous planning

Prismo Simulator allows to lock the simulation on the traffic measured in live network. In some way this
performs a calibration to the real network.

By increasing the traffic load according to marketing expectation, maps of future QOS are created.

This helps forecast the network quality, and identify areas of weakness before the changes actually take
place. Any appropriate action can then be planned ahead of time.

Prismo Simulator thus complements reactive optimization techniques based on post-processing of drive test
or KPI measurement.

To accommodate these traffic changes, it is often necessary to add new sites and plan again the network.
Many design choice are left open when performing these network upgrades, such as site location, antennas
azimuth, modification to existing sites, etc..

Prismo Simulator also complements existing methodologies based on manual planning or ACP (Automatic
Cell Planning) tools. It allows to quickly validate the new network setup before implementation.

3.5 Design study and guidelines

Prismo Simulator can be used to run studies for comparing various network design options. It provides a
quick and easy way to test various scenarios, derive statistical results and QOS maps, and find out the best
rules which can be applied in a systematic way.

These studies can then lead to guidelines for network deployment.

Examples of such studies are:
+ how to deploy HSDPA on multiple carrier networks: should HSDPA be enabled on a dedicated
carrier, or is it better to share a carrier for both HSDPA and R99 traffic
«  what is the best strategy in deploying bi-layer micro/macro with 2 or more carriers.
«  what values to use on key open parameters
« etc..

3.6 Analyzing RRM strategies

Prismo Simulator implements various vendor RRM modules. New modules can be added to the simulator as
of customer request.

The simulator can be used for:
- comparing various vendor RRM strategies, and evaluate their effect on overall network quality
« understanding the effect of the main parameters of the RRM algorithms, and possibly tuning them
« etc..

3.7 Providing input to link level simulations

For R&D engineers, Prismo Simulator can be setup to output detailed statistics of mobile signal and
interference data for each interfering cell. These data can be used as input of link level simulation for
performing detailed analysis of receiver algorithms and performance.

As an example, such studies have been performed to evaluate beamforming performance in real network
configuration.
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