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public bodies etc.) other than the Australian Competition and Consumer Commission
acting or refraining from acting as a result of the contents of this user guide.
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List of Abbreviations and Terms

ACCC

AN

Annualised CAPEX
ANSI

ATM

AuC

B_Data

BCLASIG

BH

BHCA

BN

BSC

BSCTREE
BSC-BSC link
BSC-BTS link
BSC-MSC link
BSS

BTS

BTS hub

BTS hub-BSC link
BTS-BTS hub link
Busy Hour

bw

CAPEX

CDMA

CN
CORE-DESIGN

CP

cpm
CPU
CSPDN
CWDM

Australian Competition and Consumer Commission
Aggregation Network

Annualised Capital Expenditure

American National Standards Institute
Asynchronous Transfer Mode

Authentication Centre

Basic Data

BSC Classification and Assignation/Assignment
Busy Hour

Busy Hour Call Attempts

Backhaul Network

Base Station Controller

Base Station Controller Tree

Link between one BSC and another BSC

Link between a BSC and a BTS

Link between a BSC and a MSC

Base Station Subsystem

Base Transmission Station

Centrally located BTS in a district with the largest traffic flow
Link between a BTS hub and a BSC

Link between a BTS and a BTS hub

The period in a day experiencing peak network traffic volume
Bandwidth

Capital Expenditure

Code Division Multiple Access

Core Network

A component of the ‘GSM CONNECT Core Network’ module. The
CORE-DESIGN task is divided into two parts: the first one is the logical
design which ends with determining the required number of STM-1
DSG which connects the different MSC locations. The second part,
named physical design, involves the determination of the corresponding
physical topology, which connects the MSC locations, the routing of the
STM-1 DSG demand on this topology and finally the determination of
the transmission systems and medias.

Central Processor

Cent Per Minute

Central Processing Unit

Circuit Switched Public Data Network

Coarse Wave Division Multiplex
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DI
DiLeL
District

DLL
DS1

DSG
DWDM
El

EDGE
EPMU
ETSI
FwC
GHz
GIS
GMSC
GPRS
GSM
GwuU
HLR
HS_Data
HSCSD
HSCSDS
Hw

IC

Il

ISDN

IT

Kbps
Km

Mbps
M-CLASIG
mErl
MHz

Decibel

Direct Cost

Digital Elevation Model

Investment in Productive Network Asset (Direct Investment)
Digital Leased Lines

Aggregated postal areas based on population and physical size.
Districts are the basic geographical unit used for calculating cell
deployment.

Dynamic Link Library

ANSI framing specification for the transmission of 24 64 Kbps data
streams

Digital Signal Groups
Dense Wave Division Multiplex

ETSI framing specification for the transmission of 32 64 Kbps data
streams

Enhanced Data Rates for GSM Evolution
Equi-Proportionate Mark-Up

European Telecommunications Standards Institute
Fixed Wired Digital Circuits

Gigahertz

Geographical Information System

Gateway Mobile Switching Centre

General Packet Radio Service

Global System for Mobile Communications
Gateway Unit

Home Location Register

High Speed Data

High Speed Circuit Switched Data

High Speed Circuit Switched Data Service
Hardware

Interconnection

Investment in Network Support Assets (Indirect Investment)
Integrated Services Digital Network

Information Technology

Kilobits Per Second

Kilometres

Megabits Per Second

MSC Classification and Assignation/Assignment
Milli Erlang

Megahertz
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MMS Multimedia Message Service

MNO Mobile Network Operator

MS Mobile Stations

MSC Mobile Switching Centre

MST Minimal Spanning Tree

MTAS Mobile Terminating Access Service

N1 Number of BTS Sites in a Urban Zone

N2 Number of BTS Sites in a Suburban Zone
N3 Number of BTS Sites in a Rural Zone
NSS Network Switching Subsystem

oC Operating Cost

OoMC Operations and Maintenance Centre
OPEX Operating Expenditure

POA Postal Area

PSPDN Packet-Switched Public Data Network
PSTN Public Switched Telephone Network

PTP Point to Point

PTPRAL Point to Point Radio Links

RL Radio Link

RNC Radio Network Controller

Ro&RAL_ASIG Route and Radio link assignment

SDH Synchronous Digital Hierarchy

SLA Statistical Local Areas

SMS Short Message Service

SMSC Short Message Service Centre

SNPT Strategic Network Planning Tool

SP Signalling Processor

STM-1 Synchronous Transport Module -1

Sw Software

TRAU Transcoder and Rate Adaptation Unit
TRFBHDIF Traffic Reduction Factor due to Business Hour Differences
TRX Transceivers

TSLRIC Total Service Long Run Incremental Cost
TSLRIC+ Total Service Long Run Incremental Cost Plus, where the Plus

represents an equi-proportionate mark-up on TSLRIC as a contribution
to common organisational-level costs

ULLS Unconditioned Local Loop Service
USL Universal Service Levy

Uso Universal Service Obligation



V_On
V_Off In
V_Off_Out
VLR

w
W-CDMA
WDM

WIK
WIK-MNCM

Universal Transverse Mercator

Voice On-Network

Voice Off-Network (Incoming)

Voice Off-Network (Outgoing)

Visitor Location Register

Watts

Wideband Code Division Multiple Access
Wavelength Division Multiplexing
WIK-Consult

WIK Mobile Network and Cost Model
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1 Introduction

The following sections outline the installation procedure for the WIK Mobile Network and
Cost Model (the WIK-MNCM or ‘the model’) and provide a guide for carrying out cost
calculations. The WIK-MNCM includes a database of Australian data (such as
population data) that allows the user to calculate estimates of the efficient cost of
providing the mobile terminating access service (MTAS) in Australia. The WIK-MNCM
has a specific regulatory application to Australia and should not be applied for any other
purpose than intended.

2 System requirements

The cost model software has the following minimum system requirements:

- Pentium 4 Processor or AMD equivalent

- atleast 512 MB cache of RAM

- 1 GB free HD space

- Windows XP Professional (with full administration rights)
- CD-ROM

- HTML reader (e.g. internet explorer or similar)

- Microsoft Excel XP (recommended for output files)

3 Installation
The cost model software is comprised of a file set. Model installation procedure:

Step 1: Create a folder on your hard-disk. The folder name should not exceed 256
characters.

Step 2: Copy all program files (.txt, .dll, .html etc.) from the CD-ROM or download
the ZIP file to the user folder.

Step 3: If you have copied the zipped program files to the designated folder, double-
click on the .zip file and the model software will install automatically.

NOTE: It is recommended that the user retains a separate copy of the basic data
files provided with the WIK-MNCM. When naming any folders to be used in
the WIK-MNCM they must not contain spaces otherwise the model will be
unable to make calculations. Moreover, the path length must not exceed the
number of 256 characters.
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The cost model software consists of several modules which must be run in sequence
when creating a new scenario:

e Basic geographical and demand related input data (GSM CONNECT Scenario
Creator’ module);

e Cell deployment (‘GSM CONNECT Cell Deployment’ module);

e Deployment of the aggregation network between BTSs and BSCs (‘GSM
CONNECT Aggregation Network’ module);

e Deployment of the backhaul network between BSCs and MSCs (‘(GSM CONNECT
Backhaul Network’ module);

e Deployment of the core network between MSCs (‘GSM CONNECT Core Network’
module), and

e The investment and cost calculation (‘GSM CONNECT Cost Module’).

These modules may be run individually, however, it is recommended that the user
operates the model through the Shell program. The user starts the Shell program by
selecting the executable file c:\[user folder] \gsmconnect_shell.exe

The Shell program is shown below:

£/ WIK MOBILE NETWORK AND. COST MODEL

L]
wik =
CONSULT
WkK-Consult GmbH does not accept any responzibility and disclaims all iability (including negligence)]

fior the consequences of any person (individuals, companies, public bodies etc.) other than the
Australian Competition and Consumer Commission acting or refraining from acting as a result of using

the cost model software

O Run 01d Scenaria

ml |

[-] | |

GSM COMMECT Scenario Creator

G5k COMMELT Cell Deployment

G5k COMMECT Agaregation Metwark

L] |
L] |
L] ] |

GSM COMMECT Backhaul Metwork

GSM CONMECT Core Metwork

GSM COMMNECT Cost Module

L] |
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Each module of the WIK-MNCM software is contained in the Shell program. To run a
scenario the user must select the data file that will be used by the ‘GSM CONNECT
Scenario Creator’ module. Once the ‘GSM CONNECT Scenario Creator’ module has
been run the data files required as an input for the next module are automatically
generated. The modules must be run in sequence to ensure that the necessary data
files are generated or updated for each proceeding module. For example, the ‘GSM
CONNECT Cell Deployment” module will not activate until the ‘GSM CONNECT
Scenario Creator’ module has been executed.

NOTE: The user can change a parameter in a module, but must sequentially re-run
the modules. For example, if a parameter is changed in the ‘GSM Backhaul
Network’ module the user must then execute this module and all
subsequent modules which in this example are the ‘GSM CONNECT Core
Network’ and the ‘GSM CONNECT Cost Module’ to derive a cost estimate
incorporating the changed parameter(s) in the ‘GSM Backhaul Network’
module.

The steps for the general operation of the cost model software are as follows:
Step 1: Click on ‘gsmconnect_shell.exe’ in the relevant user folder.

Step 2: Click on the square button to the left of the ‘Go To Scen Creator’ button in
the Shell program. This will open the folder in which the user has installed
the model.

Step 3: Select the file ‘Australia.txt’ to open the relevant data file for the WIK-
MNCM.



Step 4:

NOTE:

£ WIK MOBILE NETWORK AND COST MODEL

L ]
wik
COMNSULT

WIK-Congult GrbH does not accept any rezponzibility and dizclaims all iability (including negligence]
for the consequences of any person [individuals, companies, public bodies etc.] other than the
Auztralian Competition and Conzumer Commission acting ar refraining from acting as a result of using

the cozt model software

[ Fun 0l 5cenario About Wit MCM

G5KM COMMELCT Scenario Creator
C: bW Ch_ 2007071 FoiwidMCM_PCI6 MPSE_MMSZ0NAustralia. bat

‘ Go To Scen Creator ‘

5k COMMECT Cell Deployment

G5k COMMELCT Aggreqgation Metwork:

G5 COMMELCT Backhaul Metwork

G5k COMMELT Core Metwork.

GSH COMMECT Cost Module

To run a new scenario using different parameters leave the ‘Run Old
Scenario’ box unchecked.

Checking the ‘Run Old Scenario’ box is only recommended if an existing
and already calculated scenatrio is to be re-run.



Step 5:

NOTE:

Step 6:

NOTE:

Step through the modules sequentially by clicking on ‘Go To ...", beginning
with the ‘GSM CONNECT Scenario Creator’ module and finishing with the
‘GSM CONNECT Cost Module'.

The Shell program remains open in the background when each module is
selected. Switching between the WIK-MNCM’s windows is not
recommended.

¢ WIK MOBILE NETWORK AND COST MODEL X

[ ]
wik
COMNSULT

Wk-Conzult GmbH does not accept any responsibility and dizclaims all iability [including nealigence]
for the consequences of any person [individuals. companies, public bodies etc.] ather than the
Ausztralian Competition and Conzumer Commizzion aching or refraining from acting az a result of ugsing

the cost model zoftware

O Fun Old Seenario Abaut b Cha ‘

G5k COMMECT Scenario Creator
H: s KSR NCM_finalhiw/ AN Ch_PC9E_MPIEMS25\Australia, bat |:| | o To Scen Creatar I

G5k COMMECT Cell Deployment
H: SRS WM CM_finalVw/bM Ch_PC9E_MPIEMS 25\Australia fic |:| | Gio To Cell Deployment |

G5k COMMECT Agareqation Metwork,

G5k COMMECT Backhaul Metwork

GSk COMMECT Core Mebwork,

G5M CONMELT Ciost Module

Every completed module calculation produces output files which are stored
in the folder where the WIK-MNCM is installed.

Since re-running the model with different parameters will change the output
files, it is recommended that the user retains a copy of the original data files
provided with the model in a separate folder or as a subfolder. To avoid
unnecessary confusion it is also recommended that each new scenario that
is created has its own folder or subfolder.



3

5 The main modules of the software

5.1 GSM CONNECT Scenario creator

The first module of the model is the ‘GSM CONNECT Scenario Creator’. The objective
of this module is to set up the basic data required for the model. The module utilises
postal code areas to create districts comprised of one or more Postal Areas (POAS).
The POAs provide information on the number of mobile users, geography and
topography. They are aggregated into districts in order to enable the calculation of the
cell deployment in the ‘GSM CONNECT Cell Deployment’ module. For further
information on the POAs refer to section 5.1.1. of the report titled ‘Mobile Termination
Cost Model for Australia, January 2007’ (the Report).

The ‘GSM CONNECT Scenario Creator’ module controls:
e Theincluded POAs for the desired population coverage,

e The excluded POAs on the basis of (the small number of) mobile users
(subscribers) within a particular POA,* and

e The aggregation of POAs to form a single district.

The main window of the ‘GSM CONNECT Scenario Creator’ module is shown in the
following screenshot:

1 A POA is marked for exclusion if the ‘Do Exclusion’ option in the main window has been selected and
the POA is not included into a larger district in the aggregation process.
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& GSMScenCreator,
Input File Output File

v Do Ewclugion

2500 Excluzion [nhabitants Threshold

v Do Agaregation

Total Oniginal Population

Tatal Modified Population
Cutput Qriginal Population

Output Modified Population

Minimurn Threzhald - 1 Medium Threshold Marimum Threshold
100 Daily Inhabitanits Density Threshald || 500 Daily Inhabitants Density Threshold 1000 Daily Inhabitants D ersity Threshiold
20 Diztance Threzhold 10 Diztance Threshaold a Diztance Threshold

Results

ja b D H: SIS MNCM_200701 255w hMN CM_PCIE_MPIE_MS 25 Australia_ D

92 % Coverage -» Exclusion 8500
96 ¥ Coverage -+ Exclusion 3500

Recommended Yaluss ->

Total Number of POAs
Tatal Mumber of Excluded POAs
Total Mumber of Aggregated POAs

(=] ey i e

Output Mumber of Districts

Population Coverage

=] (== == i =1 M =1

The steps for general operation of the ‘GSM CONNECT Scenario Creator’ module are

The relevant input file will be shown automatically.

The output file from the ‘GSM CONNECT Scenario Creator’ module is
the user selects ‘Create’. It is
recommended that all the output files are stored in the same folder.

In some scenarios it may be useful to consider excluding certain POAs. A
POA may be excluded (and is excluded in the reference case) if its
population (i.e. including the employees who may work but not reside in a
is below a specified threshold defined in the
corresponding field in the main window of the ‘GSM CONNECT Scenario
Creator’ module. POAs with a population below this threshold may be
excluded from the scenarios modelled with this ‘GSM CONNECT
Scenario Creator’ module basis data and therefore not considered in the
network design. In this way the user can specify different population
coverage levels for the model (e.g. 96 per cent or 98 per cent) by altering

as follows:
Step 1:
NOTE:
generated automatically when
Step 2: Do Exclusion
particular POA)
the exclusion threshold.
Step 3: Do Aggregation

The aggregation procedure converts the POAs into districts. A district
may comprise a single or several POAs. The aggregation is performed
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on the basis of three POA classifications such that each district may
consist of a combination of urban, suburban, and rural POAs. Each POA
is classified into a district according to a modified population density
threshold2 and an aggregation distance threshold. If the density of a
POA is above the value of the modified population density threshold for
an urban area, then the POA is a ‘candidate’ for a district centre to which
the model will aggregate neighbouring POAs. These POAs are then
aggregated to form a district if the distance between their district centre
and another district centre exceeds the aggregation distance threshold
for urban districts.

The scenarios included in the Report are based on the aggregation
values shown in the screenshot above and it is recommended that these
values are not changed. For more details on how the aggregation
network is developed the user can consult the Report.

2 The modified population makes allowances for the fact that mobile subscribers, in particular the
working population, move between locations and may thus contribute to demand during a typical day
in more than one location (i.e. to account for the impact of the working population on covered areas).
To address this issue an adjustment to the raw (residential) population for a modified population
becomes necessary.



Step 4: The calculations in the ‘GSMScenCreator’ window are executed by
clicking on the ‘Create’ button. As soon as the model has completed its
calculation the following window appears.

GSMScenCreator, @

Process Finished

After clicking on 'OK’ the results for population, coverage, and POA
related information are displayed in the bottom of the ‘GSMScenCreator’
window.

& GSMScenCreator @

Input File: Output File
AWK WM _ 200701 258w/ MNCM_PC3E_MPIE M5 28\ Australia bt I:l H: WKW MNCH 200701 258wWMMNCM_PC9E MPIE_MS 25%bustralia « EI
v Do Exclusion

92 % Coverage -» Excluzion 8500

3500 Exclusion Inhabitants Threshold Recommendad Yalues - 96 % Coverage -+ Exslusion 3500

v Do Aggregation

Minimurn Threshold - 1~ Medium Threshald M awirnumn Threshold
100 Daily Inhabitants Density Threshald || 500 Daily Inkhabitants Density Threshold 1000 Daily Inhabitants D ensity Threshold
. Distance Threshald 10 Distanice Thrashold & Distance Threshold

Results

Total Original Population 20388503 Total Nurber of POAs e
Total Modified Population 23074518 1l Mumber of Excluded POAs iz
Output Original Fopulation 19576406 1ot Number of bagregated POAS 1014
Output Modified Population 22827552 Output Number of Districts B2

Population Coverage 360168838
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5.2 GSM CONNECT Cell deployment

The ‘GSM CONNECT Cell Deployment’ module provides an estimation of the number
of BTS locations in each district for each type of BTS. The ‘GSM CONNECT Cell
Deployment’ module determines the area (in square kilometres) of the districts as three
concentric rings corresponding to urban, suburban and rural districts.

The steps for the general operation of the ‘GSM CONNECT Cell Deployment’ module
are as follows:

Step 1: Select the ‘Go to Cell Deployment’ button and the ‘Configuration Files -
Australia’ window will appear.

Configuration Files - Australia E|

General scenana file
|E:'\WMNEM_2EIEI?EI'I 17b%wMHCM_PCI6_MPSE_M S 2548 0stal

Scenario files

Digtrict parameters file Districts

Auaztralia_cities. bt ADAMSTOWH -
ALBANY

General parameters file ALBANY _CREEK.

Sustralia_general bt ALBIOM_PARE.
ALBURY

Service parameters file ALDERLEY

sl —— ALEXANDRA_HILLS

uztralia_szervices.ts ALGESTER

ALICE_SPRIMGS

B pevsraicys s ALICE SPRINGS_ROADS

Australia_BTS. bat ALLANSFORD
. . . ALONMAH
tobile terminal parameters file ALTOMNA
Ausgtralia_mobile. bt AMBERLEY v

The *Configuration Files - Australia’ window lists the paths of the input files
that are used for the following ‘GSM CONNECT Cell Deployment’ module.
Each of these .txt files (‘District parameters file’, ‘General parameters file’,
‘Service parameters file’, ‘BTS parameters file’ and ‘Mobile terminal
parameters file’) contain data that will be listed in the input mask of the
following ‘GSM CONNECT Cell Deployment’ module. It is not recommended
that the path listed in the ‘General scenario file’ field is changed.
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The ‘OK’ button activates the main window of the ‘GSM CONNECT Cell
Deployment’ module which is shown below.

SM - COMMECT : Cost OrieMted NEtwork Configuration Tool

Input zcenario file

‘MMCH 2007011 ‘tkCh_PCIE MPIE M sztralia.fic

Output file

C:vw/MNCM_2007011 75WwWMNCM_PCI6_MPIE_MS 255 ustralia, html |:|

Modify parameters

| General parameters | | Modify BTS parameters

todify district parameters

| Modify voice & data gervice parameters | | kadify mobile kerminal parameters |

Digtricts

[ St

Step 2: In the main window of the ‘GSM CONNECT Cell Deployment’ module the
user may modify relevant input parameters. The parameters are categorised
into one of the following:

» General parameters,

» Voice & data service parameters,
= District parameters,

» BTS parameters, and

= Mobile terminal parameters.
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General parameters

The ‘General Parameters’ window allows the user to change the following
parameters:

= The values of the used frequencies, and

=  The population density.

Grey coloured boxes, such as those listed on the right-hand side of the

‘General Parameters’ window, are fixed in the model and the user is not
able to change these parameters.

General Parameters g|
Frequency Bands Deplopment methodology
Prirmary uplink. frequency [MHz) 300 Pizocell Increment Factor 0z
Prirmary downlink frequency [MHz) 300 Building lnss

& Double band : Average building penetration logz [dB)
ouble band operatar

Building loss reduction factors

Secondary uplink frequency [MHz] 1800 Suburban area reduction factor

Secondam downlink frequency [MHz] 1800 Rural area reduction factor
Population limits Fading margins

Finimum population density [hab / Km2] 10 Fast fading margin [dB]

Log normal fading margin [dE]

| Cancel

Interference margin [dB)
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Voice and data service parameters

The ‘Voice & Data Service Parameters’ window provides an outline of the
parameters of all services considered in the WIK-MNCM and their relative
contribution to traffic load.3 This window provides the user with three
options:

i) Changing the total traffic per user without changing the distribution to
the services,
i) Changing the share of distribution per service, or

iii) Changing the individual
contributed by a service.

parameter which determines the traffic

Voice & Data Service Parameters E]
Quality of Service Additional Information
Maximum blocking probability 0.0z Average uger movement speed 3
Market share [0..1] 025
* Service Percentages " Parameterized Services Mobile service penetration [0....1] 096
Traffic Distribution
Tatal baffic per uzer [in millE langs] 83
On-Met Woice traffic percentage 226 GPRS data traffic percentage 3
Off-Met Incoming Yoice traffic percentage 3|7 SM3 data traffic percentage 0n
Off-Met Outgaing Yoice traffic percentage /7 MMS data traffic percentage 0.055
HSCSD traffic percerntage 0as Buasic data traffic percentage 2

Voice Services
ON-Met Services

Call origination & call termination rate in the BH On-Met

Off-Net Services
Call termination rate (incoming) in the BH Off-Met

Call arigination rate [outgaing] in the BH Off-Met

Data Services
GPRS

Awerage number of zlats used in GPRS connection
GPRS data packet length [bytes)
A, number of packets transmitted in GFRS connection

GPRS connection rate in the BH

HSCSD
Awerage number of glotz uged in HSCSD

H5C5D connection rate in the BH
Service time for HSCSD [g]

Service time (5] On-Wet

Incoming service time (2] Off-Met

Outgoing service time (2] OFf-Met

ShAS A
SMS meszzage length

SMS zending rate

Average number of zlats used in
GPRS/MMS connection

MMS message length

MMS zending rate

Basic: Data

Basic data connection rate

B asic data service time [g]

Cancel | |

Update Yalues

3 Remember that the model identifies the relative proportions of different services in traffic load using

the concept of voice equivalent traffic per minute. That is, the traffic flow of each data service is

transformed into voice minute equivalents. For further details of the conversion of different types of
traffic to voice equivalent minutes users are referred to section 5.2 of the report.
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District parameters

The ‘District Parameters’ window provides details about the list of districts
generated by the ‘GSM CONNECT Scenario Creator’ module and the
districts’ characteristics. Most of the district parameter values are fixed.

District Parameters

District area District list

'S BROADWAY s
BOMDI_JUMCTION

o NEUTRAL_B&Y
SUMMER_HILL

. LAKEMBA

Type of District CARLTON

- . . CARLTOM_S0OUTH
PR&HRAN v

Populati
opuEien AddDistict | [ Delete District

Denze wban area percentage = [% 51] [0-100]

Suburban area percentage = [%52] Marne of the District

Fiural area percentage= [% 53]
i . Diistrict 1D
Population percentage in dense urban area = [Zh1]

i . Location [metres)
Population percentage in suburban area = [%M2] i Yy

FPopulation percentage in rural area = [#h3]

F. [%] in mountainous zones= [%P1] F. [%]in hilly zones= [%P2] P. (%] in flat zones= [%P3]

BTS Altitude

Average building height in a high building concentration area [m)
Avwerage buillding height in a low building concentration area [m)
BTS height in a high building concentration area [m)

BTS height in a low building concentration area [m)

Terain lozz by arography

n, 1 Log

Cancel | |

Apply |
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BTS parameters

The ‘BTS Parameters’ window shows the types of BTSs contained in the
model. The technical parameter values for each type of BTS are shown
when the user selects a type of BTS. While the user may specify the spatial
application and a double band use, a number of the technical parameter
values are fixed. Once the user has specified the input parameters, click the
‘Apply’ button so that the model reflects these values.

BTS Parameters g|

BTS List

BTS_Macrocell_15ectar_1T
BTS_Macrocell_2Sectar 1T
BTS_Macrocell_35ectar_1T
BTS_Macrocell_15ectar_2T
BTS_Macrocell_25Sectar_2T
BT5_Macrocell_35ectar_2T
BTS_Microcell_3Sector_1T

Priarity Factar

Loss
Cable lozz [dB)

Caombiner lozs [dB]
Antenna coupler lozs [dB)

Receiver total noize figure [dB)

Gainz

Pre-amplifier gain [dB]

Baszic Data

b awinnuim number of channels
Handover channels
Signaling channels

Tranzmizzion power per radio-channel [w]
Irban Suburban Rural

Sectonng

Minimum zectaring level

M awirum sectarng level

Mumber of TR per sector

Urbat Suburbian Fural

Receiver antenna gain under diversity condition [dB)

Tranzmitter antenna gain [dB)

Zohe regtrictions

BTS available for urban deplopment
BTS available far suburban deplayment

BTS available for rural deployment

Qther restrictions

BTS available for double band deployment

BTS avalable for iiban increment

| Cancel ‘ | Apply
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Mobile terminal parameters

The ‘Mobile Terminal Parameters’ window lists the parameter values of the
user terminal and cannot be changed.

Mobile Terminal Parameters | |

Tranzmizzion power [
Mobile uzer average height
Total receiver noize figure [dB]
kizmatch [dE]

Antenina gain [dE]

Skin lozs [dB]

.................................

Ok Cancel

.................................

Step 3: Once the user has specified the input parameters in the ‘GSM CONNECT
Cell Deployment’” module, the user may proceed with the calculation by
clicking the ‘Execute’ button. A confirmation window will appear when the
calculations are completed (listed below).

The process has Finished




Step 4:
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Once the ‘GSM CONNECT Cell Deployment’ module has completed its
calculations, the user may view the numerical results. For this purpose the
main window of the ‘GSM CONNECT Cell Deployment’ module provides a
list of the districts and provides four additional buttons as shown in the
screenshot below. Selecting one district and clicking the ‘Show the results’
button will provide detailed results for that district. The ‘Open HTML file in
browser’ button opens a complete list of all districts. The ‘Open BA HTML’
button provides a list of the individual districts with summarised technical
information about each district, while the last button labelled ‘Open SBH
HTML' provides a summary of the selected BTSs over all districts.

% GSM - CONNECT : Cost OrieNted NEtwork Configuration Tool

|nput zcenario file
C:vw/MMCR_ 2007011 75w/ MNCM_PC96 MPIE_MS25\Australia fic |:|

Output file
AWM ChA_ 2007011 bR Ch_PC3E_MPIE_MS 25\ Australia, bl

Maodify parameters

| General parameters | | Modify BTS parameters

Modify diztrict parameters

| M odify voice & data service parameters | | M odify mobile terminal parameters |

Districts

2007 - BROAD WY ~ Show the results
2022 - BOMDI_JUMCTION
2089 - MEUTRAL_BAY

2130 - SUMMER_HILL

2195 - LAREMBA, .
2719 - CARLTOM Open HTML file in browser |

3053 - CARLTON_SOUTH
181 - FRAHRAN | OpenBAHTML | GpEEEH HTML|

Executs m Exit
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By selecting a district from the list and clicking the ‘Show the results’ button
the user will access data for that particular district, as shown in the following
screenshot:

Cell Deployment Results - BROADWAY E|

Urban zone results

Method
Secondary band for overflow traffic

o] womsen

Suburban zone results

BTS INFO #of BTSs [N2]
Method

Secondary band for averflow traffic

BTS INFO #of BTSs [M2]

Fiural zone results

] ey
ethod

Secondary band for averflow traffic

o] seisrs

Cell deployment results
Total number of sites

Done

Note that for the three types of districts, the number of BTSs in the
frequency bands is displayed. Clicking on the ‘BTS INFO’ button will provide
relevant information on the type of BTSs used in each district.



BTS Results

BTS model Fadio-channel parameters

BTS_Picocel_3%ector_3T M arimum number channels

Cost Handover channels

Cozt # prionty Factor 47 Signalling charnels

Sectoring R adio-channel transmiszion power MW
Sectoring level E Loss

Bits Cable lozz [dB]

Pre-amplifier gain [d8) 3 Combiner loss (dB)

Receiver antenna gain [dB) 18 Antenna coupler loss [dB]

Transmitter antenna gain (dB) 13 Feceiver tatal noise figure

Calculated cell radius Traffic

Cell radiuz [k.m) 0.52591 Semed traffic [Erdang)

Mew power reguired due to the cell radiuz reduction

Mew transmiszion power [W) FPaower reduction percentage (%)

Secondary band information

Average walue of primary band BTS radiug per each secondam band BTS radiug

Done

19
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5.3 GSM CONNECT Aggregation network

The ‘GSM CONNECT Aggregation Network’ module controls the modelling procedure
for the network segment between a BTS and the relevant BSC. The first window in this
module is represented by the following screenshot:

GSM_Connect - Agoregation Network @

Scenario
R N i C:WwhAMCh_20070711 7w MCk_PCIE_MPIE_ | Open Secenario |
Diishricts file: C:\wMNCM_2007011 75whtMCM_PCIE_MPIE_ [view| | Browse |
AM parameters file:  (CWWMNCM_Z007 01775/ MNCM_PC35_MPI6_ |"u"iew| | Browse |
Execute

Execute
Results
Murnenical Analpsis: ﬂ Wigin Graphical Analpziz
BSC it file:
Lirks file:

The ‘Scenario File’, the ‘Districts file’, and the ‘AN parameters file’ are generated
automatically as outputs derived from the previous modules.

The ‘Districts file’ contains the output from the ‘GSM CONNECT Cell Deployment’
module. The user is only required to specify the parameters which are relevant for
designing the aggregation network. These parameters are specified in the ‘AN
parameters file’ field.
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The steps for the general operation of the ‘GSM CONNECT Aggregation Network’
module are as follows:

Step 1: The following window ‘Aggregation Network Parameters’ opens when the
user selects ‘View’ in the ‘AN parameters file’ field:

Agoregation Network Parameters El

B-CLASIG Parameters

Murnber of BSC locations: inimum distance between BSCs [Kmn]:

b axirnurn number of BTSs per BSC: Diztance increment factor for reaszignation:

BSCTREE Parameters

Penalty factor for number of hops:

Fo-RaAL Asig Parameters
b axirnurn circuits per DSG in BTS to b axirnurn circuits per DSG in links
BTS hub links: between BTS hub and B5LC: |

0K | ‘ Cancel

The user is required to specify the:

= Number of BSC locations,

= Maximum number of BTSs connectable per BSC location?4,

= Minimum distance between the BSCs (measured in kilometres),
= Distance increment factor for re-assignation,

= Penalty factor, and

= Maximum number of circuits per DSG (E1) for links between the BTS
and the BTS hub and links between the BTS hub and the BSC.

4 The cost model considers the possibility that more than one BSC unit may be installed at one BSC
location.
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Number of BSC locations and the Maximum number of BTSs per BSC

Note that the number of BSC locations and the maximum number of BTSs
per BSC location are highly correlated. The number of BTS locations must
not exceed the product of the maximum number of BTSs at a BSC location
times the number of BSCs in the ‘GSM CONNECT Cell Deployment
module. Due to Australia’s population distribution, BSCs located in remote
and rural districts might be assigned to a small number of BTSs while in
densely populated districts higher numbers of BTSs may be assigned to
BSCs. The ‘minimum distance’ or length between BSC locations can be
changed by the user to alter the geographical distribution of BSCs.

Minimum distance between BSCs (Km)

The minimum distance between BSC locations is measured in terms of
kilometres.

The relevant algorithm defines the BSC location as the BTS hub location in
each district with the highest number of BTSs assigned to it that satisfies the
minimum distance threshold between the BSC locations. This distance
threshold thereby influences the geographical distribution of the BSC
locations. A large value will distribute the BSC locations widely over
Australia and may lead to a situation where BSC locations do not
correspond to the BSCs with the highest number of aggregated BTSs.
Given Australia’s population distribution, there is a strong concentration of
BSC locations (and shorter distances between each BSC) in South-east
Australia (where the population is concentrated). However, in remote and
rural districts BSC locations tend to be more dispersed and connected over
longer distances. A distance value for BSC locations between 50 and 100
kilometres is recommended.

Distance increment factor for reassignation

This parameter influences the reassignment of districts from one BSC
location to another when the maximum number of BTSs assigned to a BSC
is reached.

As a result of relevant studies (as cited in section 5.3.2 of the Report) the
value is currently designated as one and it is recommended that this value
is not changed.

Penalty factor for the number of hops

A penalty factor is used to develop the design or topology of the aggregation
network tree which connects the BTS hubs located in the centre of the
districts to the BSC. The value of the penalty parameter controls the
topology of the link structure in this network segment, such that every time a
BTS hub is connected with the BSC via another BTS hub a penalty occurs.
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The higher the penalty factor the closer the aggregation network tree will
resemble a star topology. As BTSs will avoid hopping through other BTSs
(due to the penalty factor) and instead link directly to the BSC.

A value of zero establishes a tree structure which minimises the total length
of the network. Most studies use a value of one to achieve a stable topology
across a wide range of scenarios, particularly when factoring cost impacts
on transmission links. It is recommended that the value of one in the model
is retained for all scenarios.

Maximum circuits per DSG in BTS to BTS hub links and the Maximum
circuits per DSG in links between BTS hub and BSC.

These two parameters allow the user to limit the use of the E1 group and
hence increase network resilience.

The maximum value is 30, which reflects the maximum use of each E1
group. It is recommended to use a value of 28 as this ensures spare
capacity in the event of any unforeseen traffic increase.

Click the ‘Execute’ button to run the ‘GSM CONNECT Aggregation Network’
Module. The following message appears on completion:

GSM_Connect EJ

G5M_Connect Agaregation Metwark
executed succesziullyl

Viewing results (optional)

The ‘B-CLASIG Numerical Analysis’ window provides the user with a
numerical and graphical analysis of the aggregation network calculations.

The user has to select in the ‘Numerical Analysis’ field the ‘BCLASIG’ file
to view statistical data on the assignation process, including the mean,
maximum and minimum results in regard to the:

= Users per BSC,

* Number of BTSs per BSC,

= Number of districts per BSC,

» Total star length per BSC (i.e. length of all BTS links to BSCs, and

» Individual star length per BSC (i.e. length of BTS links to BSCs).
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B-CLASIG Humerical Analysis

Users/BSC BTS/BSC  Disticts / BSC |Elg°tt§' e :Qrﬁ';ﬁja'ﬂsé%
Megn 285281 125.2 30.9 556032 189.654
Min 21468 B4 3 317.487 08353
Max 022535 153 E5 316698 2038.47

The user may also select information about the BSC links by selecting in the
‘Numerical Analysis’ field the ‘BSCTREE Numerical Analysis’ file. This
function provides statistical data on the assignation process, including the
mean, maximum and minimum results in regard to the:

= Total path length per BSC cluster,

= Path length from BTS hubs to BSCs, and

= Number of hops from BTS hubs to BSCs.

BSCTREE Humerical Analysis

b ean

in

L

Total path length
BSC cluster

3FrrT2

271.38

17EES. ¥

Fath length from
BTS hub ko BSC

122256

5.08333

4264.83

Mumber of hops from
BTS hub ko BSC

2.30906

1

10
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The user may also select information on the routing and radio link systems
assignment by selecting in the ‘Numerical Analysis’ field the ‘Ro&Ral-
ASIG Numerical Analysis’ file. This function provides statistical data on the
assignation process, including the mean, maximum and minimum results in
regard to the:

= TRXs aggregated per BSC,

= Traffic aggregated per BSC,

= TRX flow per link, and

= Traffic flow per link.

Ro&RAL-ASIG Numerical Analysis

TRz aggregated  Traffic aggregated TR flons Traffic flow
/BSC /BSC link, A link,
Mean 1111.8 293559 37 5625 10225
Min 181 233.053 1 000067
b e 2754 TAT0BE 1332 4156 42

In addition, the ‘Graphical Analysis’ function provides an Australian map
showing the BSC and BTS locations and their corresponding assignation
calculated by the model.
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The ‘BSC List’ file provides relevant information for the BSC location (listed

below).

BSC List

BSC locations

2007 -
3053 -
4000 -
5006 -
G000 -
290 -

2651

3651
4306

6330

BROADWAY
CARLTOM_SOUTH
BRISBAME_CITY
MORTH_ADELAIDE
PERTH_CIT
GORDOM

-WAGGA_WAGGEA_RS
3515 -
3950 -
F276 -
2325 -
2340 -
2450 -
2480 -
2575 -
2800 -
SWODOMGS_FORMWA]
-&MBERLEY

4670 -
- ALBARY

MAROMG
FORUMBURRA
GRAVELLY_BEACH
CESSMOCK
TaMWwORTH
COFFS_HAREBOUR
LISMORE
MITTAGONG
ORAMGE

BUMDABERG

(] 4 | | Cancel

Properties

Code:

BTS hubz aggregated:

BTS2 agoregated:

|lzers aggregated:

TRz aggregated:

BH traffic aggregated
[in Erlangs):

Internal DSG:

D5SG= aggregated:

2007

17

200

E1E422

2240

5334.21

43

207

C

w!

k

Su

¥l
L

T
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The ‘Aggregation Network Links’ window lists the properties of links
connecting a BTS hub to a BSC (listed below). If a link is a direct connection
between the origin BTS hub and the BSC, i.e. the connection does not
consider a second BTS hub, the values in the ‘Destination BSC’ and
‘Second BTS hub’ fields are the same. If the link, however, is an indirect
connection between the origin BTS hub and the BSC which means that the
link considers additionally a second BTS hub, the two field values are not
the same. The ‘Destination BSC’ field always lists the BSC location while
the ‘Second BTS hub’ field always lists the network location to which the
origin BTS hub is connected directly.

Aggregation Network Links E|
Link. origin node Froperties
2022 = Origin BTS hub:
2089 o :
5130 Destination BSLC:
2135 Second BTS hub
2218
3181
ann BT5= aggregated in the ]
2300 BTS hub:
3207 TR ted in th
DEE s Eabg.rega ed in the 0
5040 '
E103 EH traffic aggregated in the 0
210 BTS hub [in Erlangz):
2019
2020 : ]
SO TR Faw:
gg?g Traffic flow [in Erlangs]: I
2077
2093 MHurber of hops fram the 0
2097 BTS hubto the BSC:
2103
2107 Star diztance from the BTS
2114 hub ta the BSC: 2
2118 Hh e e Ea
2120 Total link length from the 0
A28 BTS hub to the BSC:
2137 .
3143 = Link length fram the BTS hub to 0
A1 aC the second BTS hub:
. ]
] 4 Cancel E1DSG:

Select ‘Exit’ to return to the Shell program.
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5.4 GSM CONNECT Backhaul network

The ‘GSM CONNECT Backhaul Network’ module controls the modelling procedure for
the network segment between the BSCs and MSCs. The module starts with the
following window:

ﬂ; GSM_Connect - Backhaul Metwork E|
Scenario
S cenarnia File: oA CR 20070117 MMCM_PC9E_MPIE_ | Open Scenaria |
BSC File: C:Mw M CR 20070711 7w NCH_PCI5_MPEE_ | YWist | | Erowmse |
BM Parameters File: o MabMCM_2007071 7/ MNCM_PCIE_MPIE_ | Yiew | | Browse |
Execute
Execute
Fesults
MHumerical Analyzis: j et Graphical Analysis
MSC List File:
Links File:

In the scenario file, the ‘BSC File’ and the ‘BN Parameters File’ are already provided.®
Both input files are “*.txt’ files and consist of a number of input parameters which are
required for the determination of the backhaul network topology. By clicking ‘View’ the
input window appears where the user can take a look at the input parameters or carry
out changes on them. A change in the input parameter values will generate a new ‘BSC
File’ or ‘BN Parameters File’.

5 If there are no parameter files displayed, the user has to click on the ‘Open Scenario’ button and
select the corresponding scenario file. The scenario file is a <*.scnbn> file and should be located in
the relevant user programme folder.



SULT 29

The requisite steps for the ‘GSM CONNECT Backhaul Network’ module are as follows:

Step 1: The following input window opens by clicking on ‘View' at the ‘BN
Parameters File’ option:

Backhaul Network Parameters El

CLASIG parameters
Murmber of MSC locations: tinirmum distance between MSCs [Km):

t asimum number of users per M5 Distance increment factor for reaszignation:

Link parameters

b axirurn number of circuite per DSG: |

Ok | | Cancel

The user is required to specify the:

=  Number of MSC locations,

=  Minimum distance between MSCs,

= Maximum number of users per MSC,
= Distance increment factor, and

=  Maximum number of circuits per DSG.
Number of MSC locations and the Minimum distance between MSCs (Km)

A typical value for MSC locations ranges from 10 per cent to 25 per cent of
the number of BSC locations. The upper value of the range is generally
used for a small number of BSC locations and the lower value of the range
is generally used for a large number of BSC locations to generate the
number of MSC locations.

The ‘Minimum distance between MSCs’ is a threshold parameter measured
in kilometres. It determines the distribution of MSCs using a similar method
to that for BSC locations.

NOTE: The ‘GSM CONNECT Backhaul Network’ module selects the MSC locations
from the set of BSC locations. The minimum distance should not be less
than the one used in the aggregation network for the BSC locations. Given
Australia’s geography and population distribution, five MSC locations with a
distance threshold of 300 kilometres is recommended.
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Maximum number of users per MSC

Capacity limitations are considered by the parameter ‘maximum number of
users’ to be assigned to a MSC location. This parameter determines how
many subscribers can be aggregated at a single MSC location. Hence, the
parameter has a similar function to the parameter, which sets the capacity
limits for the BSC.

Each MSC location is already a BSC location and hence the value selected
for the capacity limitation has to be larger than the corresponding maximum
number of users connected to a BSC location. The user can find this value
in the numerical analysis of the aggregation network (by selecting
‘BCLASIG)).

In some cases the user might select a combination of parameter values,
e.g. a value for the maximum number of users per MSC that is too low,
which will result in an error message instructing the user to change the
value.

Distance increment factor for reassignation

This parameter has the same function as the one in the aggregation
network. It is recommended that this value remains at 1.

Maximum number of circuits per DSG

This parameter specifies the maximum number of 64 Kbps channels, which
are available per E1 in the backhaul network. A value of 28 is recommended
in line with studies for call termination in fixed network regulation, as further
discussed in section 5.3.3 of the Report.

Click the ‘Execute’ button to generate outputs for this module. After
execution of the module, the following message box appears indicating
successful execution:

G5M Connect E]

G5M-Connect Backhaul Metwark,
Executed successfully!
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Once the module has completed its calculations, a number of quantitative
outputs are generated. By selecting ‘M-CLASIG’ under the ‘Numerical
Analysis’ field the user can view in the ‘CLASIG Numerical Analysis’
window statistical data on the assignation process, including the mean,
maximum and minimum results for the:

= Users per MSC,

= BSCs per MSCs,

= Busy hour backhaul traffic per MSC,

= DSGs per MSC, and

= Star link lengths per MSC.

CLASIG Humerical Analysis

Users /MSC  BSCs/Msc  BRibaEffic  popy g Starlink length

A MSC 4 MSC
bMean 1.14108=+0 |3 117424 3188 703,518
Min 376368 0 4265.84 113 0

] 1332743 ] 19375.4 523 1286.54
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By selecting ‘Backhaul Links’ under the ‘Numerical Analysis’ field the user
can view in the ‘Backhaul Links Numerical Analysis’ window statistical data
on the assignation process, including the mean, maximum and minimum
results in regard to the:

= Length of backhaul links per link,

= DSG flow per link, and

= Busy hour backhaul traffic per link.

Backhaul Links Mumerical Analysis

Length DSG flow BH traffic
# Link / Link, ¢ Link,
Megn  [204.399 429333 1537 96
ki av.3a97 a] AR 2025
b 1430.84 162 E488.91

The ‘Graphical Analysis’ worksheet provides a scheme of the backhaul
network. Yellow shaded nodes represent MSC locations. Grey coloured
nodes represent BSC locations.
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Detailed information about each MSC and each BSC-MSC link is available
in the ‘MSC List window and the ‘Links List’ window , which can be
displayed using the ‘View’ function:

MSC List 3

MSC locations Properties

5006 - NORTH_ADELAIDE Code: 2007
5000 - PERTH_CITY
4285 - BEAUDESERT

BSCs aggregated: .
Backhaul Metwork Links

X

BH traffic agaregated: 18243.2 Links List Link Properties

1730113 2551 Diigin BSC: 2906 - GORDON
3515

3850 Destination MSC: [2007 - BROADWAY
TR agaregated: 6392 797 EEHTEHE)
2325
2340 _
DSGs from the intenal BSC: 157 2450 Link length: 26E.498
2480
DSGs agaregated: 453 2575 D56 flow agaregated: 48
2800

Users aggregated:

33318 Traffic flow aggregated: 17379

4670
£330

Cancel ak. | | Cancel
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55 GSM CONNECT Core network

After modelling the backhaul network the user may proceed to model the core network.
The steps are the similar to the ‘GSM CONNECT Backhaul Network’ module.

First, the user has to determine the parameter values as shown in the following window:

Core Network Parameters

CLASIG Parameters

MSC locations with vaice

interconnection facilities: ML locations with S5 L

MSC locations with data
intercannection facilities:

Routing Parameters
Capacity uge degree for access

Blocking probability on voice
interconnection facilities:

Blocking probability on data
interconnection facilibes:

Blocking probakility on care linkz:

to the SkSC:

b axirurn number of circuits per
DSEG:

Traffic reduction for links from
eazt to west:

ak. Cancel

The user has to specify the number of interconnection locations for both voice and data
services as well as the number of MSC locations where a service centre for SMS is
installed.

NOTE: If the value specified here is lower than the number of MSC locations the
model selects those locations providing the highest aggregated traffic value.
If the number specified here is larger than the number of MSC locations, an
error message will appear and the user must reduce the input value.

Additionally, the user has to specify different blocking probabilities and the maximum
number of 64 Kbps circuits to be aggregated in an E1 group. Additionally, the model
provides the capacity to consider the impact of different business hours between MSC
locations in eastern and western Australia and the user may specify a traffic reduction
factor.
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The ‘GSM CONNECT Core Network’ module also includes the ‘Equivalent Traffic File’
which provides information about the service distribution ratios (listed below) in the
‘Service Distribution Parameters’ window. The model user cannot change these values.

Service Distribution Parameters

Service Distribution A atios

. - Yoice On-Met equivalent
Voice On-Met ratio;0.35868 bt A 57
Woice _D ff-NE_-t . 079119 '\-"Dic_e Off-Met Irjconjing a7
Incoming ratio; equivalent service time:;
Yoice Off-Met 0.29119 Woice Off-Met Outgoing a7
Cutgoing ratio: equivalent service time:
Basic Data ratio: 001631 Erizi.c Data equivalent service 180
HSCSD ratio: 0. 00681 HSCSD equivalent service time: | 200
GPRS ratio: 0.02447 GPRS equivalent service time: &0
S5 ratio: 0.0003 SMS equivalent service time: o7
MM ratio: 0.00045 MMS equivalent service time: 024

| | Cancel |

After running the ‘GSM CONNECT Core Network’ module, a message box appears
indicating successful execution.

GSM_Connect

GE5M-Connect Core Metwork
executed succezsfullyl
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The ‘GSM CONNECT Core Network’ module provides numerical and graphical outputs.
The following ‘Core Network Numerical Analysis’ window lists relevant information
about the core design:

Core Network Numerical Analysis

Mean value # MSC Min walue A MSC Maw value A MSC

BH ESC haffic: 10069.5 365813 17129.7
BH internal traffic: 1447 11 150401 3297.97
BH traffic to ather M5C: 53034 3799.57 12610.1
o vie DIFLED E364.31 213042 3576, 01
interconnected traffic: ’ : )
EaHffs;ta interconnected 47971 174.09 15 504
Bmessery | 336492 0 16,8248
intercaonnected traffic: ’ :
DSGs for BSC links: 8.8 113 523
[5G for internal traffic: 104.4 12 236
DSGs for braffic to other MSC: (3028 142 456
DSGS for woice fo-H !at 2107 7 e
interconnected traffic:
[5G 2 for data
intercaonnected traffic: les / A
D5Gs for SMSC baffic: 0z 0 1
Overall DSG: 955 352 1603
ook ] [ cancel |

The ‘Core Links Numerical Analysis’ window provides relevant information about the
links in the core network (listed below).

Core Links Mumerical Analysis

kean wvalue ¢ Link kin walue & Link b ax walue # Link,

Length 1503.98 E56 446 362928
EH traffic: 2080 42 412535 4957 71
DSO circuits: 2105 4 438 5008
DEIES 75.7 16 179

I | Cancel
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The ‘MSC List’ window provides relevant information about the MSCs of the network.

MSC List X
M5C Locations FProperties
; 1932749
2007 - BROADWAY E
3053 - CARLTON_SOUTH Cluster DSG: 923
4000 - BRISBAME_CITY
EO0E - NORTH ADELAIDE Clusgter BH traffic; 171237
E000 - F'EF!TH__I:IT‘T’
YWaoice interconnection facilities: 1
[ ata interconnection facilities: 1
SM5C: 1
Agzighated voice i
interconnection facilities:
Azzignated data 0
interconnection facilities:
Aszignated SMSC; 0
Intermal BH traffic: 329r.87
Core BH traffic: 126101
D5SG for core traffic: 436
Woice Of-Net BH traffic: F37E.M
DSG for voice Off-Net traffic: 0k
D ata interconnection BH traffic: 515.204
DS0G for data interconnechon: 3
Meszzage interconnection BH traffic: 16.8245
Tk [ Cancel DS for message intecomecton: |
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Compared to the backhaul and aggregation networks, the number of outputs relevant to
the core network (links and location) are relatively small. The user can view the values
of the core link as displayed in the following window (‘Core Links List’):

X

Core Links List

Origin-Destination Properties
2007 - 5005 Origire BROADWAY
%gg; Eggg Destingtion: | “AALTON_SOUTH
3053 - B006
3053 - 6000
3053 - 4285 Lemngth: 723.EER
A00E - 000
B00E - 4285 BH traffic: 4937 A
G000 - 4285
D50 cincuits: A003
DS5Gs: 179
ak. I | Cancel
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5.6 GSM CONNECT Cost Module

The ‘GSM CONNECT Cost Module’ is accessed initially through the following window,
comprising of the output files from previous modules (GSM CONNECT Cell
Deployment, GSM CONNECT Aggregation Network, GSM CONNECT Backhaul
Network (nodes and links), GSM CONNECT Core Network (nodes and links) and
services):

- GSM_Connect_Cost_Model EI

Scenario
Scenano File: C:WwWMCH 20070511 _1242% 0 MCM_PC | Open Scenario |

Cell Deployment Mode File: CAWMMCM_20070511_124 | Wi || Browsze

Aggregation Metwork General File: C:\wMNCKM_20070511_124 | Wi || Browze

Backhaul Metwork Node File: CAWMMCM_20070511_124 | "Wiew || Browse
Backhaul Hetwork: Linkz File; C:AWRNCM_20070511_124 | Wiew || Browse

Care Metwark. Made File: CAWMMCM_20070511_124 | Wi || Browse
Coare Metwark, Link s File: CAWRMMCM_20070511_124 | YWiew || Browse

Configuration Parameters File: CAWMMCM_20070511_124 | Yigw || Browze |

Cost Parameters File: C:\wMMCM_20070511_124 |‘v’iew|| Browse |
Services File: C:wMRCM_ 20070511 124 |Uiew|| Browze |
Execute
| Execute |
Cost Results
ot

The window also identifies two additional categories of inputs which the user can
change:

= Additional configuration data, and

= Cost parameters.
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5.6.1 ‘Configuration Parameters’ window

Configuration Parameters g|
Mode equiprment
b asirnum rumber of TREs per BSC unit; b aximum number of users per HLR:
M aximurn number of TRX: per TRALL HLR utilization ratio:
b asirnum rumber of ports per MSC:
b awirnum BHCA per central processor; b aximum number of S5 per SKMSC

b awirmum BHCA per signalling proceszor: SMSC utilization ratio:

Central proceszor utilization ratio:

Signalling proceszsor utilization ratio;

Linkz
Min. nurmber of BL2s for updating to a RLE: b awimnum number of E1g per STH1:
kit number of BLEs for updating to a RL34: b aximum length of a Radio Link [F.m);

Min. number of BL34z for updating to a RL140:

Annwal Traffic parameters
Percentage of BH traffic per day: Mumber of bugineszs days per year:

Fatio of unbilled minutes:

ak. | | Cancel

The ‘Configuration Parameters’ window is subdivided into three different frames
containing input fields for information about ‘Node equipment’, ‘Links’ and ‘Annual
Traffic parameters’.

Node equipment

The first frame in the window specifies the maximum values for parameters for different
network elements, for example the maximum number of Busy Hour Call Attempts
(BHCA) per central processor or the maximum number of ports an MSC can manage.
Moreover, the user may also set the maximum number of TRXs per BSC or TRAU unit.

Links

The second frame focuses on the specifications for links, including different types of
radio links, physical lines and the maximum length of a radio link which can be bridged
without the need for a repeater.
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Annual Traffic parameters

The third frame on ‘Annual Traffic parameters’ considers information inputs required for
the calculation of the annual busy hour traffic. In this window the user may specify the
share of busy hour traffic per day and the number of business days. The ratio of busy
hour traffic per day and the number of business days per year are the parameters used
to convert traffic in the busy hour to annual traffic. In addition, in this window the model
provides an input field for the ratio of unbilled minutes to total annual minutes which
reduces the total annual minutes relevant for the cost estimation.

5.6.2 ‘Cost Parameters’ window

Cost Parameters E|

Equipment investment l Link irwestment] Mebwork suppart investment] .-'-‘-.nnualisatiu:nnl OPE= l

BTS Investment TRAL Investment

I. Site construction per BTS macrocel: I. TRALL

|. Site construction per BTS microcell:

|. Site construction per BTS picocell: MSC Investment

Sharing factor of a BTS macrocell site: |. Site construction per MSC:
Sharing factor of a BTS microcell: Sharing factar of a M5 site;

Sty ey e e B plaees] |. Hardware per Switching M achine:

|. 1-Sector BTS macrocell equipment: o )

. |. Software per Switching Machine:
|. 2-Sectorz BTS macrocell eguipment:

: |. Central P :
|. 3-Sectorz BTS macrocell eguipment: Sl FIaeessr

I. 3-Sectors BTS microcel equipment: |. Signalling Processor.

|. 3-Sectors BTS picocel equipment: I 2Mbps Port:

|. TRx:

| GSM a0 | HLR Investment
BSC Irwestment |. HLR functionality:

|. Site Construction per BSC:

Sharing factor of a BSC site: S5 Investment

|. Hardware per BSC unit: | SMEL urit

|. Saftware per BSC unit;

(] | Abbrechen

The ‘Cost Parameters’ windows contains data about the value of investment used in the
model.

Equipment investment mainly refers to investment in productive network assets.
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‘BTS Investment’ contains information about the value of investment in BTSs, site
equipment and the sharing factors for these sites. A sharing factor is given for BTSs,
BSCs and MSCs. This specifies the share of site investment that is borne by the mobile
network operator. For additional information on the site sharing factor refer to section
5.3.4 of the Report.

E quipment irreestment  Link investment | Metwork. support inve&tment] .-’-'mnuali&atiu:unl OFE* ]

R adio Link [nvestment [Fvestment for the Provizion of Leazed Lines
I. 2 Mbps Fradia Mini Link: |. Local Leased Line
o |. Reqional Leazed Line:
|. 2 Mbps Radio Link Syztem ] )
|. Long Digtance Leased Line:
|. 8 Mbpz Radio Link Systern:
1. 34 Mbps Radio Link Syster: o2t bocdllpemedl e
|. 5Th-1 Fegional Leased Line:
|. 140 Mbpz Radio Link Systen:

|. 5TM-1 Long Distance Leased Line:

e AR Al I. 5Th-1 Care Metwork Leazed Line:

|. 8 Mbps Radio Link repeater:
i~ Annual cost per Km of Leased Lines

|. 34 Mbps Radio Link repeater: :
& C. Lozal Leazed Line [per Fm):

. 140 Mbps Radio Link repeater: A.C. Reagional Leazed Line [per Km):

|. Site canstruction per Fadio A.C. Long Distance Leazed Line [per Km):
Link repeater location:

i BT A Pl s i & C STH-1 Lozal Leazed Line [per Em]:

repeater location: A.C. 5TM-1 Regional Leased Line [per Em]:
AL 5TM-1 Long Digtance Leazed Line
[per kml:
Li h R adio Link:
LRR AL 5TM-1 Core Network, Leazed Line |
[per Km]:

The ‘Link investment’ window provides information about the investment figures for
radio links, repeaters and leased lines. Moreover, the window lists the sharing factor for
repeater sites. Additionally, this window contains parameters for the annual costs per
kilometre for different types of leased lines. In this module the leased lines are classified
according to their length as local (0-10 kilometres), regional (10-150 kilometres) and
long distance (more than 150 kilometres) leased lines and by the type of transmission
system.
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Cost Parameters E]

Equipment im-'estmend Link investrment  Metwark suppart investrent l.ﬂ.nnualisatiuni OFEx l

i~ Metwark support investment as percentage of productive netwark investrment

Motor Yehicles  Office Equip. Workshop Equip. 1T Support Metwark Manag.  Buildings
o : : : :

BSC

TRaU

MSC

HLRA

SMSC

2 Mbps Mini Link
Hadio Link

Leaszed Line

STM-1 Leased Line

Core Leazed Line

| Cancel ||

The ‘Network support investment’ window contains parameters in the form of mark-ups
on the network support assets for the following:

= Motor vehicles,

= Office equipment,

= Workshop equipment,

= |T support,

= Network management, and
= Buildings.

The input values are applied as a mark-up on the investment value of the specific
network element.



44 co

E quipment investment1 Link im-'estment] Metwork support investment  Annualization ] OPEX ]

WALT: G5k 900 freq. cost: BTS-BTS hub frequency fee per khz:
35k 1800 freq. cost: BTS hub - BSC frequency fee per khz:
Annual Rate of Price Change, Economic Life Time & Growth Factor
Price Change  E.LL.T.  Growth Factor Frice Change  ELT.  Growth Factor
BTS site: . 2Mbpz Mini Link:
BTS eq. ' Radio Lirk:
TR ' ' Riadio Link Fiep:
BSLC zite; | Radio Link Rep. Site:
BSC Hu [ Leased Line:
BSC S [ STM1 Leaszed Line:
TRAL: Core Leased Line:
M5 site: Mator Yehicles:
MSC He Office Equip:
MSE S Wwhorkshop Equip:
MSC ports: . . IT support:
HLE- Metwork, Manag:
cMar: LandiBuilding: ]

G35k 1800 freq:

| | Cancel ‘ |

The ‘Annualisation’ window contains parameters about expected average annual price
changes, economic lifetimes and growth factors specified by network elements. The
parameters are commonly applied to transform investment values into annual cost
values.
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E quipment im-'estmend Link investment] Metwark zupport investment] Annualization OPEX ]

Mark- Up for Operating Expenditures

OFEXBTS: OPEX Motar Wehicles:
OPEx BSC: . OPEX Office Equip:
OFEX TRaAL: OPE= Warkzhop Equip:
OFEX MSC: OPE= T support:
OFE= HLR: OPE= Metwark Manag:
OPEX SM5LC: . OPEX LandtBuilding:

DOPEX 2 Mbps Mini Link:
COPEX Radio Link:

OFEX Leased Line:

COFE# STM-1 Leazed Line:
COFE* Core Leazed Line:

Common organizational-level costs
bk ark-up far Common Organizational -Level Costs:

[Additional] Common cost as a fiked annual amount:

| Cancel ||

The ‘OPEX’ window includes mark-ups that are applied on the investment values of
specific network assets (which include the investment in the productive network assets
and the network support assets).

The common organisational-level cost is a percentage mark-up on annualised CAPEX
(direct and indirect cost), and OPEX (as outlined in section 4.3.2.2 of the Report).
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The results of the ‘GSM CONNECT Cost Module’ are contained in a series of
worksheets:

Cost Figures EJ
OFE and Commaon Organisational-Level Cost ] Tatal cost ] Cozt per Minute ]
Productive network investment l Direct cost l Metwork, support investment and indirect cost ]
Productive netwark investment in BTS [in milions] Productive netwaork investment in HLR {in millions]
DIBTS: DOl HLE: 16.326
-DIBTS Site: R Froductive netwark, investment in SMMSC (in millions)
-0l BTS equipment: 51081 Ol SMSE: 3542
DI TR 177.988 '
Frod. net. invest. in Agaregation Metwork Links [in milliong]
Productive network, inveztment in BSC [in millionz) DI BTS-BTS hub Links: 95 992
DI BSC: 104.605 Licence charge BTS-BTS hub - 4 goem
_ Lirtk.z:
- DI BSC Site: 3
DI BTS hub - BSC Radio Links: 2601
- DI BSC Hardware: 7B.135 .
Licence charge BTS hub - BSC 0796754
- DI BSC Software: 25.41 Radio Links: :

DI BTS hub - BSC leased Lines: |0
Productive network, inveztment in TRAL [in millions)
- DI Local Leased Lines: 0

DI TRAL: a
- DI Regional Leased Lines: a

- DI Long Diztance Leazed Lines: a

Productive netwaork, investment in MSC [in millions)
Frod. net. invest. in Backhaul Metwark, Links [in millionz)

Dl M5C: 41.459
Dl BSC-MSC leazed Lines: 020815
- DI M5C Site: 10.26
13.83 - DI Lozal Leased Lines: 0
- DI MSC Hardware: i
- DI M5SC Software: A E1 - Dl Regional Leased Lines: U.363672
- DI M5C Ports: 12.759 - DI Long Distance Leased Lines: U.444433
- Ol interconnection ports: 3435 Frod. net. investment in Core Metwork, Linkz [in millions]
- DI BSC faced ports: ke DI MSCMSE leased Lines: 0645528
. . 4.542
DIMSLC faced ports: Total productive network investment [in millions)
D1 Signalling: B

Total productive netwaork, assets 155251

K | Abbrechen

When all the input parameters are specified in the ‘GSM CONNECT Cost Module’ and
the module is executed, the resulting costs can be seen by clicking the ‘View Cost
Figures’ button. The ‘Productive network investment’ window contains a list of the
investment value of productive network assets and links.



Cost Figures

Direct cost

OPE# and Comman Organizational-Lesvel Cost
Productive netwark, investment
Direct Cozstin BTS [in millionz]
DCBTS: 215,909
-DCBTS Site: 34.40B5
-DC BTS equipment: 111 542
-DC TR 38.8442
-DIC G5SM 900 frequency; 20,4326
-DC GS5M 1800 frequency: |0
-DC GSM 1800 10.6835
Direct Cozt in BSC [in millionz]
DCBSC: 237637
-DCBSC Site: 0.311075
- DCESC Unit: 23.4526
Direct Cozt in TRAL [in millionz]
DC TRaL: 0
Direct Cozt in MSC [in milliong)
DC M5C: 211734
- DC MSC Site: 1.06328
- DC MSC Urit: 4.40031
- DC MSE Ports: 265315
- DC interconnection ports; 0.714285
-DC BSC faced ports: 0.334385
-DC MSC faced ports: 0344473
DC Signaling: 1.31018

l

Total cost ] Cost per Minute

Metwork, zupport investment and indirect cost

Direct Cost in HLR [in millions)

DC HLR: 365043
Direct Cost in SMSLC [in millions)
O SMSC 0.757329

Direct Cost in Aggregation Metwork Links (in milionz]

DCBTS-BTS hub Links: 186387

DCBTS hub - BSC Radio Links: |28.1030

DC one-off investment in BTS i
hub - BSC leazed Lines:

DCEBTS hub - BSC leazed Lines; |0

Direct Cost in Backhaul Metwark. Links [in millions]

DC one-off investment in
BSCMSC Leased Lines: LhSERED

DC BSC-MSC Leazed Lines: 25,9374

Drirect Cozt in Core Metwark Links (in milionz)

DC one-off investment in

MEC-MSE Leased Lines: I g

DC MSC-MSC leased Lines: 290768

47

3
I
I

k. | Ahbrechen

The relevant costs for the productive network assets are presented in the ‘Direct cost’
window. Among others this window includes annual licence costs for 900 MHz and
1,800 MHz and annual leased line costs.6

6 Regarding the aggregation network the annual leased line costs can be found in the ‘DC BTS-BTS
hub Links’, ‘DC one-off investment in BTS hub — BSC leased Lines’, and ‘DC BTS hub — BSC leased
Lines’ fields. The ‘Direct Cost in Backhaul Network Links (in millions)’, and ‘Direct Cost in Core
Network Links (in millions)’ frames provide the same information for the backhaul network and the

core network.
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Cost Figures E|
OPE# and Common Organizational-Lesvel Cost ] Taotal cost ] Cost per Minute ]
Productive netwark investment ] Direct cost Metwork suppart investment and indirect cost
Metwork, suppart investment [in millions) Indirect Cost [in milions)
IMBTS: ICBTS: 155439
IIBSC: 871628 IC BSC: 213407
Il TRAL: 0 IC TRAL: 0
Il MSLC: 312383 IC M5LC: 0764829
Il Signalling: ] IC Signalling: 0
Il HLR: 1.22445 IC HLR: 0.239791
Il SMSC: 0 IC SMSC: u
NETS-BTS hub Links: 7.03798 ICBTS-BTS hub Links: 1.735982
IETS hub-BSC Radio Links:  [11.0342 ICBTS hub-BSC Radio Links: 273264
II1BTS hub-BSC Leaszed Lines: (0 ICETS hub-BSC Leased Lines: 0
Il BSCMSLC Links: 0.030674 IC BSC-MSC Links: 0.013328
Il MSC-MSC Links: 0.0E5255 IC MSC-MST Links: 0.016132
Tatal Metwork support assets: 94,7834
ak. | Abbrechen

The ‘Network support investment and indirect cost’ window summarises the investment
values for network support assets and the associated annual (indirect) costs.



SULT 49

Cost Figures E|
Productive netwaork, investment ] Drirect cogt ] Metwork, zupport investment and indirect cost ]
OFE:x and Commaon Organizational-Level Cost l Total cost ] Cost per Minute l
Operating Cost [in milions] Carmrman Cost per Metwork, Element (in millions]
OCBTS: Coca COCO EFF.
BTS: 30573 01
OC BSLC: 14.0623
BSLC: 4 2R403 01
OC TRAL: 0
TRAL: 0 0
OC MSC: 5 03977
WS 1.29619 0.1
0OC Signalling: 0
Signalling: 0 0
[C HLR: 1.97545
HLR: [.592572 01
OC SMSC: 0
ShSC: ] 1]
OCBTS-BTS hub Links: 911233
BTS-BTS hub Links: 252634 0.1
- inks: 2 TEE24
OCBTS hub-BSC Links: 575 s B5E Fiashs a— =
] el Lirks: : ’
-0OCBTS hub-BSC Radio Links: 2. 76624
) BTS hub-B5C Leaszed 0 0
-0OCBTS hub-B5C Leased Lines: |0 Lirvess [0 ne-off invest. |
E_TS hub-B5C Leazed a 0
OC BSC-MSC Links: 0104374 Lines:
BSC-MSC Links
g ! 0028592 01
OC MSC-MSC Links: 0.084433 [One-off irvest.)
BSC-MSC Links: 289847 0.1
MSCHSC Links
[Ore-off invest.): 0.023146 01
MEC-MSC Links: 3.32233 0.1
k. | Ahbrechen

The ‘OPEX and Common Organisational-Level Cost’ window includes the outputs for
OPEX and common organisational-level costs. This window identifies the common
organisational-level costs per network element (which could be found in the column
‘COCO") and an effective mark-up per network element which reflects the common
organisational-level cost mark-up and a fixed amount of annual common organisational-
level costs. The column ‘COCO EFF’ includes these effective common organisational-
level cost mark-ups.
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Cost Figures E|
Productive nebwaork, investment ] Drirect cost ] Metwark zuppaort investment and indirect cost ]
OPEX and Common Organizational-Level Cost Toatal cost l Cost per Minute ]
Total Cost in BTS [in millionz] Total Cost in HLR [in millionz]
TCBTS: TC HLR: B.57FES
-TCBTS site; 89.5221
-TCBTS equipment SN2 334 Total Cost in SMSC [in millionz]
-TC TR=: 706363 TC SMSC: 1.40405
- TC GSM 900 frequency: 22 B30
-TC GSM 1200 frequency: i Tatal Cost in Aggregation Metwark. Link.s [in milions]
- TC GSM 1800 22t TC BTS-BTS hub Links: 32977
Total Cost in BSC [in millions] TC BTS hub-BSC Radio Links: 45,6072
TCBSC: A0 TCBTS hubBSC LeasedLines. [0
-TC BSC site: 0.803386
- TCBSC unit: 4.7507 Tatal Cozt in Backhaul Mebwork: Linkz [in millions)
| — 29.0933
Total Costin TRAL (in millions) U Sl Lsmses Lie:
TC TRAL: . Taotal Cost in Core Metwork, Linksz [in millions)
Total Cost in MSC [in millions] TC MSC-M5C Leased Lines: 328177
TC MSC: 15,4229
~TCMSC siter 27631 Tatal Cost [in millionz]
- TC MSC unit 77302
Tatal Direct Cost: 356,542
- TC MSC ports; 491881
- TC interconnection ports: 1.32425 Total Indirect Cost: 30.2352
- TC BSC faced ports: 1.84354 Total Operating Cost: 163.069
- TCMSC faced ports: 1.75102 Tatal Commaon Drganizational-Level (5 9905
) : 3 985 Cost:
TC Signalling: o
k. | Abbrechen

The ‘Total cost’” window in the ‘GSM CONNECT Cost Module’ provides the total cost
(annualised CAPEX (direct and indirect costs), OPEX and common organisational-level
costs) classified by network element as well as the total costs of the whole network that
are commonly regarded as relevant.
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Cost Figures P§|
Productive netwaork, investment ] Drirect cogt ] Metwork, zupport investment and indirect cost ]
OPEX and Common Organizational-Level Cost ] Total cost Cost per Minute

Cost per Service Minute

Yoice On-Met Service: 01167
Yoice Off-Met Incoming Service: 0.0E3561

Yoice Off-Met Outgoing Service:  |0.054338

Basic Data Service: lm
HSCSD Service: 0054338
GFRS Service: 0.053139
SM5 Service: 0.059857
MMS Service: 0.053857

Maote: &l data cost outputs, except SMS zervice, do
not include some specific data network. element costs.
For more infarmation see section 6.1.3 of the repaort.

k. | Ahbrechen

The ‘Cost per Service Minute’ window provides information on the cost per minute
differentiated by services. The model lists these results for the voice services Voice On-
Net, Voice Off-Net Incoming and Voice Off-Net Outgoing as well as for the data
services: Basic Data, HSCSD, GPRS, SMS and MMS.
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Lisage Factors E|
|lzage Factors
YW_On VWO In W O Ow B _Data  HS_Data  GPRS SM5 MMS
ETS 2 1 1 1 1 1 1 1
BSC 2 1 1 1 1 1 1 1
M5C 1.62865 162865 1 1 1 ] ] 0
Signaling |1.62865  1.B28B% |1 1 1 ] 1.BE3EE 0
HLE 1 1 ] ] 0 ] ] 0
SMSE ] ] ] ] 0 ] 1 0
Mini Link = 1 1 1 1 1 1 1
AM Link 12 1 1 1 1 1 1 1
BN Link  [© 1 1 1 1 1 1 1
CH Link  [0.628651 (0E28E51 |0 ] 0 ] 0.BE3E5E  |0.6E3E5E
L0k [ Cance

The '‘GSM CONNECT Cost Module’ also includes a ‘View Usage Factors’ function
which provides a ‘Usage Factors’ window listing both voice service usage minutes and
data service usage minutes differentiated by network elements. Generally, the usage
factors may lie in a feasible range of between 0 and 2 (and can include several decimal
places).

Additionally, the ‘GSM CONNECT Cost Module’ provides information about the
equipment installed at BSC and MSC locations which the user can access by clicking
the button ‘View Elements per Node'. If the user selects this option, the window
‘Elements per BSC or MSC location’ appears. The user can select a location code in
order to identify the corresponding network equipment per location code. For each node
the window outlines the number of BSC units, switching machines, central processors,
signalling processors and SMSC units. Moreover, in this window the model provides
information about the number of HLRs required for operating the network.
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Elements per BSC or M5C location

Location code

U ~
3053 =

4000 BSC unitz: |3

5006

Sl Switching machines: |1

2305

2E51
IR15 Central processors: |4
2950

7276 Signalling proceszsors: |E

2325

%igg SMS center units: |2

2480

2h75
2000 b

Tatal nurmber of HLR: |E

ok Cancel

.................................
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6 Output file

This section provides the specification of the output file provided by the ‘GSM
CONNECT Cost Module’.

Variable Explanation

di_bts Productive network investment in BTS
di_bts_site Productive network investment in BTS sites
di_bts_eq Productive network investment in BTS equipment
di_trx Productive network investment in TRX

di_bsc Productive network investment in BSC
di_bsc_site Productive network investment in BSC sites

di_bsc_unit_hw

Productive network investment in BSC hardware

di_bsc_unit_sw

Productive network investment in BSC software

di_trau Productive network investment in TRAU

di_msc Productive network investment in MSC
di_msc_site Productive network investment in MSC sites
di_msc_hw Productive network investment in MSC hardware
di_msc_sw Productive network investment in MSC software

di_msc_ports

Productive network investment in MSC ports

di_msc_icports

Productive network investment in MSC ports (facing IC)

di_msc_bscports

Productive network investment in MSC ports (facing BSC)

di_msc_mscports

Productive network investment in MSC ports (facing MSC)

di_HLR

Productive network investment in HLR

di_smsc

Productive network investment in SMSC

di_rl2_bts_btsh

Productive network investment in radio links between BTS and BTS hub

di_rlx_btsh_bsc

Productive network investment in radio links between BTS hub and BSC

di_lI2f_btsh_bsc

Upfront (one off) investment in leased lines (2 Mbps) between BTS hub and
BSC

di_ll2f_loc_btsh_bsc

Upfront (one off) investment in leased lines (2Mbps) between BTS hub and BSC
(local)

di_ll2f_reg_btsh_bsc

Upfront (one off) investment in leased lines (2Mbps) between BTS hub and BSC
(regional)

di_lIl2f_Id_btsh_bsc

Upfront (one off) investment in leased lines (2Mbps) between BTS hub and BSC
(long distance)

di_l1155f _bsc_msc

Upfront (one off) investment in leased lines (155 Mbps) between BSC and MSC

di_ll155f loc_bsc_msc

Upfront (one off) investment in leased lines (155 Mbps) between BSC and MSC
(local)

di_lI155f reg_bsc_msc

Upfront (one off) investment in leased lines (155 Mbps) between BSC and MSC
(regional)

di_ll155f Id_bsc_msc

Upfront (one off) investment in leased lines (155 Mbps) between BSC and MSC
(long distance)

di_l1155f core

Upfront (one off) investment in leased lines (155 Mbps) between MSC and MSC

ii_bts

Investment in network support assets for BTS
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Variable Explanation

ii_bsc Investment in network support assets for BSC

ii_trau Investment in network support assets for TRAU

ii_msc Investment in network support assets for MSC

ii_hlr Investment in network support assets for HLR

ii_smsc Investment in network support assets for SMSC

ii_bts_btsh Investment in network support assets for BTS — BTS hub links
ii_rlx_btsh_bsc Investment in network support assets for BTS hub — BSC radio links
ii_ll2f_btsh_bsc Investment in network support assets for BTS hub — BSC leased lines (2Mbps)
ii_ll155f_bsc_msc Investment in network support assets for BCS — MSC leased lines (155Mbps)
ii_ll155f core Investment in network support assets for MCS — MSC leased lines (155Mbps)
dc_bts Direct cost for BTS

dc_bts_site Direct cost for BTS sites

dc_bts_eq Direct cost for BTS equipment

dc_trx Direct cost for TRX

lic_GSM900 Licence cost for GSM 900

lic_GSM1800 Licence cost for GSM 1,800

dc_bsc Direct cost for BSC

dc_bsc_site Direct cost for BSC sites

dc_bsc_unit Direct cost for BSC hardware and software

dc_trau Direct cost for TRAU

dc_msc Direct cost for MSC

dc_msc_site Direct cost for MSC sites

dc_msc_unit Direct cost for MSC hardware and software

dc_msc_ports

Direct cost for MSC ports

dc_msc_icports

Direct cost for MSC ports (facing IC)

dc_msc_bhscports

Direct cost for MSC ports (facing BSC)

dc_msc_mscports

Direct cost for MSC ports (facing MSC)

dc_hir

Direct cost for HLR

dc_smsc

Direct cost for SMSC

dc_rl2_bts_btsh

Direct cost for radio links between BTS and BTS hub

dc_rl_btsh_bsc

Direct cost for radio link systems between BTS hub and BSC

dc_lI2f_btsh_bsc

Direct cost (one off) for leased lines (2 Mbps) between BTS hub and BSC

dc_lI2_btsh_bsc

Direct cost for leased lines (2 Mbps) between BTS hub and BSC

dc_llI155f_bsc_msc

Direct cost (one off) for leased lines (155 Mbps) between BSC and MSC

dc_lI155 bsc_msc

Direct cost for leased lines (155 Mbps) between BSC and MSC

dc_l1155f_core

Direct cost (one off) for leased lines (155 Mbps) between MSC and MSC

dc_lI155 _core Direct cost for leased lines (155 Mbps) between MSC and MSC
ic_bts Indirect cost for BTS
ic_bsc Indirect cost for BSC
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Variable Explanation

ic_trau Indirect cost for TRAU

ic_msc Indirect cost for MSC

ic_hlr Indirect cost for HLR

ic_smsc Indirect cost for SMSC

ic_rl2_bts_btsh Indirect cost for BTS — BTS hub radio links

ic_rl_btsh_bsc Indirect cost for BTS hub — BSC radio links

ic_ll2f_btsh_bsc

Indirect cost for BTS hub — BSC leased lines (2Mbps)

ic_ll155f bsc_msc

Indirect cost for BCS — MSC leased lines (155Mbps)

ic_ll155f core Indirect cost for MCS — MSC leased lines (155Mbps)
oc_bts Operating cost for BTS

oc_bsc Operating cost for BSC

oc_trau Operating cost for TRAU

oc_msc Operating cost for MSC

oc_hlr Operating cost for HLR

oc_smsc Operating cost for SMSC

oc_bts_btsh Operating cost for BTS — BTS hub links
oc_btsh_bsc Operating cost for BTS hub — BSC links

oc_rl_btsh_bsc

Operating cost for BTS hub — BSC radio links

oc_lI2f_btsh_bsc

Operating cost for BTS hub — BSC leased lines (2Mbps)

oc_l1155f_bsc_msc

Operating cost for BCS — MSC leased lines (155Mbps)

oc_llI155f core

Operating cost for MCS — MSC leased lines (155Mbps)

totdc Total direct cost

totic Total indirect cost

totoc Total operating cost

totcoco Total common cost

coco_bts Common organisational-level cost for BTS
coco_bhsc Common organisational-level cost for BSC
coco_trau Common organisational-level cost for TRAU
€coco_msc Common organisational-level cost for MSC
coco_hir Common organisational-level cost for HLR
€0oCco_smsc Common organisational-level cost for SMSC

coco_rl2_bts_btsh

Common organisational-level cost for BTS — BTS hub radio links

coco_rl_btsh_bsc

Common organisational-level cost for BTS hub — BSC radio links

coco_lI2f_btsh_bsc

Common organisational-level cost for BTS hub — BSC leased lines (2Mbps)

coco_lI155f bsc_msc

Common organisational-level cost for BCS — MSC leased lines (155Mbps)

coco_lI155f_core

Common organisational-level cost for MCS — MSC leased lines (155Mbps)

tot_bts

Total cost for BTS

tot_bsc

Total cost for BSC

tot_trau

Total cost for TRAU
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Variable Explanation

tot_msc Total cost for MSC

Tot_sig Total cost for the processor (Signalling and Central processor)
tot_hlr Total cost for HLR

tot_smsc Total cost for SMSC

tot_rl2_bts_btsh

Total cost for BTS — BTS hub radio links

tot_rl_btsh_bsc

Total cost for BTS hub — BSC radio links

tot_lI2f_btsh_bsc

Total cost for BTS hub — BSC leased lines (2Mbps)

tot_I1155f bsc_msc

Total cost for BCS — MSC leased lines (155Mbps)

tot_II155f core

Total cost for MCS — MSC leased lines (155Mbps)

Nserv Number of services
Costmin_i Cost per minute for each service considered in the model - Float * Nserv
Di Total investment in productive network assets
li Total investment in network support assets
dcgsm1800frec Direct cost in GSM 1,800 frequency
diminil2fee Total investment in radio link fee
dirlfee Total investment in license fee per kHz
cocoll2 Common organisational-level cost for leased lines (2Mbps)
Common organisational-level cost for leased lines in the backhaul network
cocoll155bn
(155Mbps)
Common organisational-level cost for MCS — MSC leased lines (155Mbps) in the
cocoll155cn
core network
coco_bts_eff Effective common organisational-level cost for BTS

coco_bsc_eff

Effective common organisational-level cost for BSC

coco_trau_eff

Effective common organisational-level cost for TRAU

coco_msc_eff

Effective common organisational-level cost for MSC

coco_sig_eff

Effective common organisational-level cost for processing

coco_hlr_eff

Effective common organisational-level cost for HLR

coco_smsc_eff

Effective common organisational-level cost for SMSC

coco_rl2_bts btsh_eff

Effective common organisational-level cost for BTS — BTS hub radio links

coco_rl_btsh_bsc_eff

Effective common organisational-level cost for BTS hub — BSC radio links

coco_lI2f_btsh_bsc_eff

Effective common organisational-level cost for BTS hub — BSC leased lines (one
off) (2Mbps)

coco_lI155f_bsc_msc_eff

Effective common organisational-level cost for BCS — MSC leased lines (one off)
(155Mbps)

coco_ll155f core_eff

Effective common organisational-level cost for MCS — MSC leased lines (one
off) (155Mbps)

coco_lI2_btsh_bsc_eff

Effective common organisational-level cost for BTS hub — BSC leased lines
(2Mbps)

coco_ll155 bsc_msc_eff

Effective common organisational-level cost for BCS — MSC leased lines
(155Mbps)

coco_llI155 core_eff

Effective common organisational-level cost for MCS — MSC leased lines
(155Mbps)
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Variable Explanation

tot_bts_site Total cost for BTS sites

tot_bts_eq Total cost for BTS equipment

tot_trx Total cost for TRX

tot_lic_GSM900

Total cost for GSM 900 frequency

tot_lic_GSM1800

Total cost for GSM 1,800 frequency

tot_GSM1800freq

Total cost for GSM 1,800 (derived from investment figure)

tot_bsc_site Total cost for BSC sites
tot_bsc_unit Total cost for BSC equipment (hardware and software)
tot_msc_site Total cost for MSC sites

tot_msc_unit

Total cost for MSC equipment (hardware and software)

tot_msc_ports

Total cost for MSC ports

tot_msc_icports

Total cost for MSC interconnection ports

tot_msc_bscports

Total cost for BSC faced ports

tot_msc_mscports

Total cost for MSC faced ports

n_hir Total number of HLR units in the network
n_BSC_unit_i Number of BSC units in site i

n_mach_i Number of switching units in site i

n_cpu_i Number of switching units in site i

n_sp_i Number of signalling processor units in site i
n_smsc_i Number of SMSC units in site i
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7 Troubleshooting

e Error message:

GSM_Connect_AN_dIlL

L] "_.,‘ Error in B-CLASIG: There are not enough nodes satisfying distance threshold
L]

Possible reason:

Possible solution(s):

e Error message:

The cost model software could not find enough nodes to locate
a BSC.

Reduce the number of BSC sites or, alternatively, reduce the
minimum distance between the BSC locations.

GSM_Connect_AN_dll

L] "_.,‘ Error in B-CLASIG: One or more BTS districks with number of BTS out of range
L

Possible reason:

Possible solution(s):

One or more BTS districts contain more BTSs than the
maximum number of BTSs allowed for a BSC.

Increase the number of BSCs or, alternatively, increase the
maximum number of BTSs per BSC.
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e Error message:

GSM_Connect_AN_dIl X

L] E Wearning: Mo solution found For CLASTS BTS thresholds
L]

Possible reason: The model could not solve for the maximum number of BTSs
per BSC specified by the user.

Possible solution(s): Increase the number of BSCs in the network or, alternatively,
to increase the maximum number of BTSs per BSC.

e Error message:

GS5M_Connect_ AN dll

L] "_\ Errar in input parameters: Maximum number of BTSs per BSC must be equal or higher than 200
L

Possible reason: The maximum number of BTSs per BSC is lower than 200.

Possible solution(s): Increase the maximum number of BTSs per BSC to a value
that is equal or higher than 200.

e Error message:

GS5M_Connect_AN_dll

L] "_'q Errar in input parameters: ratio of BTSJBSC locations musk be higher than 60
L]

Possible reason: The number of BSC locations is too high.

Possible solution(s): Lower the number of BSC locations.
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e Error message:

GSM_Connect_BH_dll

L] "_.,‘ Error in M-CLASIG: There are not enough nodes satisfying distance threshold
L

Possible reason: The model could not find enough nodes to locate a MSC.

Possible solution(s): Reduce the number of MSC sites in the network or,
alternatively, reduce the minimum distance between MSCs.

e Error message:

GSM_Connect_BH_dll

L ] E Error in M-CLASIG: One or more B3Cs with number of users out of range
L

Possible reason: The number of assigned users exceeds the maximum number
of users allowed in a BSC at one or more BSC locations.

Possible solution(s): Increase the number of BSCs or alternatively increase the
maximum number of users per BSC.

e Error message:

GSM_Connect_BHN_ dll

L] "_n.‘ Warning: Mo solution Found For users thresholds
L]

S —

Possible reason: The model could not satisfy the maximum number of users per
MSC.

Possible solution(s): Increase the number of MSC sites in the network or,
alternatively, increase the maximum number of users per MSC.
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e Error message:

GSM_Connect_BH_dll

L] "j Errar in input parameters: Murmber of MSC must be lower than 10
L]

Possible reason: The number of MSC locations is higher than 10.

Possible solution(s): Lower the number of MSC locations in the network.

e Error message:

GSM_Connect_CH_dlIl

' The number of M3Cs with Woice Interconnection Facilities
. has to be lower than the tokal number of M3Cs

Possible reason: The number of MSCs with voice interconnection facilities is
higher than the number of MSCs.

Possible solution(s): Reduce the number of MSCs with voice interconnection
facilities.

e Error message:

GSM_Connect_CH_dll

' The number af MSC with Daka Interconneckion Facilikies
. has to be lower than the kakal number af M3C

.................................

.................................

Possible reason: The number of MSCs with data interconnection facilities is
higher than the number of MSCs.

Possible solution(s): Reduce the number of MSCs with data interconnection
facilities.
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e Error message:

GSM_Connect_ CH_dll

' The number of M3C with Message Service Cenker
[ has to be lower than the total number of MSC

.................................

.................................

Possible reason: The number of MSCs with Message Service Centres is higher
than the number of MSCs.

Possible solution(s): Reduce the number of MSCs with Message Service Centres.
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