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Supporting Network Planning Tools
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BDT - COE workshop on Network
Planning

[Module 1: Introduction and Experiences in the Region J

-

A 4 N
Module 2
Role of Network Plannin_g In the current Telecom_scenario )
= |
1
Module 3
Integrated Planning Process

Module 4 -
Specific Network Planning per Layer

Module 5

Supporting Network Planning Tools
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Content Module 5

Describes tool categories and most frequent tools In
use today
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Content Chapter 5.1
Network Planning Tools
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B Network Planning

U Strategic view: Network Layer Modeling
NS

Sep/and Control level

Fq ctional Iev| WL L /Mabhile

=

Voice Malil

IN

Trl sport/SDH
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Planning Methodology:
Integrated Iterative Planning Process

Initial Cc

Generation Technical
of | and
Competitive H Economic
Scenarios T Results

(Outputs)

Procedures and Tools
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Network Planning Tools:
Tool categories by coverage and detalil
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Network Planning Tools:
Tool categories by coverage

Multilayer,
Multitechnology

Specific methods for given
Network segment, and/or
Technology

Detailed alghorithms for
a given system family

Performance evaluation for a
given system/configuration
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Network Planning Tools:
Tool examples per category

& - STEM, Excel applications

PLANITU, NetWORKS, VPI,
TSP, NetQUAD, RNP

oy NetWORKS - Pro,
CIRCEE

OPNET,COMNET,
SCOOP, RNO,
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Network Planning Tools: STEM

Objective : STEM is a business
decision making support tool that

enables the analysis of business

Busin icati
usiness & X models for Telecommunication

Planning :
Networks and services over a

period of time.
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Business Planning Tools: STEM

Analysys

Activity Flow:

Replacement
of Resources

Resource
Depreciation &
DecommiTsioning

v
Incremental Total Incremental Production
Demand —» Incremental —» Resource — & Costing
for service Demand for Supply of Resources
q Resources ﬁ
Tariff Service
and < costs & |
Revenue charges

f - Input data

Phase of
calculation
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Analysys

How the STEM engine works

Time period
Definition of the the Resources (cost elements) Definition of the Services
(capacity, physical and financial lifetime, unit costs) (demand, tariff structure)
4 |
Definition of the dimensioning rule
‘ (or how the demand is satisfied by some resources)
\ A /
I_ Calculation of the number of resources

~
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Business Planning Tools: STEM  Analysys

 Coverage

—Service Demand Projection

—Evaluation of network investment

—Evaluation of revenues for given tariffs and installation rate

—Interrelation between network growth and operational cost

—Pre-programmed for Standard Telecom and Finance calculations
and for facilitating the rapid development of new models

—Produces the standard financial results like Cash Flow, Profit & Loss,
Balance Sheet.

—Interfacing to other MS Windows applications like Excel, Word,....
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Business Planning Tools: STEM Analysys

Services
Resources
= Subscribers
= Service rates
= annual and busy-
hour traffic
=« Erlang or BW
demand
= fesources required

= physical lifetime
= traffic-carrying capacity
= depreciation period
= economies of scale
= capital expenditure STEM*
= Operating expenditure

Time

= cost-related tariffs and demand elasticity
= age-based cost profiling
= Non-linear resourcing



STEM allows both a macroscopic and Analysys
microscopic approach to modelling

Examples:

One Resource used to model all BTSsin a

Macro- :
scopic mobile network
Intermedi ate BTSs grouped by areatype,
approach e.g. urban/suburban/rural/highways

/ Microscopic \ BTSs modelled one by one
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The user must choose the |level of detail to Analysys
be modelled
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Business Planning Tools: STEM
Example of results for business analysis2aysys

=2 Analpsys STEM Results - [DEFAULT localoop.SMA]

File Edit Graphz Formmat Consolidation Config Options STEM  Help

[ﬂ Service Demand - Connections O] =| [ﬂ Resource Capital Expenditure O] =] [ﬂ Network HPY M= E3
Service Demand - Connections Resource Capital Expenditure Network NPV
localoop: Moderate, Connections localoop, Eight channel base station localoop, Metworlk
18,000 250,000 Be+06
16,000
200,000
Ge+06
14,000
250,000
12,000
B( 4e+06
10,000 200,000 -
@ &
= =
= = () 2e+08
8,000 150,000
B.000 I 19 2000|2002 2004 E?E/I?EDDEI 2010
T 100,000 Oe+06
/ 1
4,000 %
50,000 /
2,000 [HH -2e+06
\#7
] 0 %
1997 2000 2002 2004 2006 2008 2010 1897 2000 2002 2004 2006 2008 2010
. . -4e+06 = -
FPeriod Period FPeriod

* Under licence of Analysys

October 10th ITU/BDT-COE Network Planning/ Supporting Tools - O.G.S. LectureNP-5.1- dide 17



¢

STEM focuses on telecoms objects

ol

COST INDE=

MARKET
SEGMENT (1]

RESOURCE (&)

"

MARKET
SEGMENT (2]

4

ubscribers

October 10th

SERVICE (2

> Lﬂﬁlﬂ
Traffic
Tariffs

Resour ce requirement
Cost dependent tariffs
Price elasticity of demand

ITU/BDT-COE Network Planning/ Supporting Tools - O.G.S.
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FUMCTION

TR&MSFOR.

Analysys

Resour ce comparison and
transition
Allocation of costs to

\tar iffs

RESOURCE (C) \
/_/

I'._. COLLECTIOM

fDLIFIEE 1]

Capacity

Lifetime (physical and financial)
Costs (capex, opex)

Age profile

Economies of scale
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STEM is demand driven RRalsys
and allocates costs to demand |

% % e Demand driven

SERVICE [1) SERWICE [2] e The STEM Editor
emphasises the
demand causality

§Caﬁgﬁty FIE?SrIiIII-nL?Ir:JIrII:E ;ﬁ?& chain between
. chain chain services and
resources
e The cost
\ o causality chain
= i flowsinthe
RESDURCE (1] FIESSEEII:SI;!EISI?[E] F!ESSEEII:BrI;IdEIE}I[H] OppOSIte dll’eCtIOH
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In the Editor, inputs can :

Octc

either be entered manually, by
clicking on the STEM elements and
choosing the appropriate dialogs

and fields

Demand
T ariffs
Resources Required

&= BSE* - Service "SME Indirect International™/T anff Feedb. .. EX

Clogze Edit Mowe |ﬂﬁlﬂl Help

@ o [METDATA LS slasticity

) Penetration
— Connection T anl

Price Elazticity

Reference T ariff

Annwal Traffic per Connec

Cornztant £ 0.00

Constart {0.00% |

Conztant £ 0.00 }

Constant 4 0.00 F I

Cozt Dependent T ariffs
Taiff Feedback to Demand

Administrative Costs
Other Details
User Data

Defaults: <none:
Hotes

Edit
Bename
Delete

Del

— Rental Tanff

Price Elasticity

Reference Tanff

—Uszage T arniff
Price Elasticity

Reference T arff

Corstarnt {000 0| Corstantinond |
Constant § 0.00 } I| Constant § 0.00 } I
Constant 10.007 [ Time Series (0.70F 4| |
Congtant § 0.00 } I| Congtant § 0.00 } I

STEM accepts inputs from Excel and
databases supporting ODBC drivers

Analysys

or imported from Excel
using names and links to
these names

Change lcon
Move

Hide

Cloze

J.G.S.

». Microsoft Excel - mktdata_xls

I:B File Edit Wiew Insert Formak Tools Daka  Window

DEEHSRY BRSS9«

Arial

4

=
4

=
-
=
il
Il

Fz0 | =

A | B | C | D

1
2 alasticity 0.7
3 /

| ] —
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Business Planning Tools: STEM Analysys
Modeling Elements

Market Segment

Services
Resources
Transformations
Locations

Financial model

HiH
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Analysys

Market Segment

— 1. Choose the Size of the Market

SErvICES

<
Uszer Data <4

Defaultz: <none:
Hates

— 2. Select the Service(s) to which this

= ' Market Segment is associated

Bename
Delete Del

Show Services

Change |con

Morve 3. You can define a set of inputs which can
E;::E be referenced in formulae, and also in the
= definitions of derived results
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Analysys

Understanding the Type menu [1]

 The Type menu is a commonly-used menu for inputting

data:
#= MODEL™ - Market Segment "Market Segment”/5ize/Const._.

— COnStant Cloze Edit Scenaros Move |rT[_|,gp_e|ﬁlﬂE| Help
N EXpOneﬂtlal G rOWth Eli Ezgsfenr:tial Growth
— Floor & Multiplier == Elo b Mulpie

Dual 5-Curve
o S-Cu rve Interpolated Series
— Dual S-Curve Lransiamaton

et

— Interpolated Series
— Transformation
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Services Analysys

A Service is anything you can draw a revenue from, such as mobile telephony, X.25,
house rentals...

|
v
..... g - o
Lo | «—— 1. Define the Demand for this service
Rezources Bequired <« (CUStomer base, traffic Unit, penetration
Cozt Dependent T ariffz rate.. )
T aniff Feedback to Diemand ) ] ) )
Adminiztrative Costs 2. Define the Tariff of this service
Al DiEETs (connection, rental usage tariff)
=zer Data

Defaults: <none:
[Hates

3. Select the Resources the operator must
install to provide that service

Edit 3
Bename
Delete Del

Change |con
M ove

Hide

Cloze
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Resources

Analysys

A Resource is anything that will cost you something, such as switches, leased lines,
staff, a licence...

Capacity and Lifetime

—p Unit Costs

Capital Cost Structure

1. Define the capacity and the lifetime Other Cost Trends

(physical, financial) of the Resource Deplayment

Other Dretailz
Fized Azzet Data
lzer Data

2. Define the cost (capital cost, maintenance
and operation costs...) of the Resource DG IS i

[Hotes

Edit 3
Bename
Delete Dl

Change lcon
Mowve
Hide

E Cloze

Function 1 Rezource 1
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Transformations can use a variety of INnputSinalysys
and can drive several elements

« DRIVERS can be;

| — Resources
. & =

DRIVING DRIVING SERVICE BIVING :
HESDUHEE\ TRANSFORMTN — Services

I / — Transformations

TFTx:r:l/SI-'IEIHkMTN
/_// | \\\\ DRIVEN elements can be:

/ Resources
DRIVEN DRIVEN SERVICE mﬁﬂégﬁmm LOCATION MARKET Transformations
RESOURCE SEGMENT i
Locations

Market Segments
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Transformations allow Resources to be
driven ey
by other Resources rather than by Services

% « This is particularly useful when:

SERVICE — there Is a natural relationship
between two Resources

e e.g. towers are driven by
| base stations
RESOIRCE (1) — Resources are distant from end
customers and Services
e . e.g. in backbone networks

Transformation .

« However, all Resources in a
STEM model are ultimately driven
L by Service demand

RESOURCE [2)

October 10th ITU/BDT-COE Network Planning/ Supporting Tools - O.G.S. LectureNP -5 .1- dlide 27



October 10th

The rationale for Transformations is R
to act as secondary sources of demand-

SERYICE

L
.....
e 1t
|

RESOURCE (1]

Input —-—

= Transformation

1
Tranzfarmation

»

Output = @ P

n
.....
1

L |

RESOURCE [2]
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October 10th

Transformation: an example

Input: Number of Installed Units for NODES

\ﬁ Transformation type: Expression Transformation
| Expression=Inputl*(Inputl-1)/2

Output: used to roll out LINKS

LIMES

Analysys
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Erlang B Transformations can be used tc,
convert Erlangs into channels |

nalysys

% The input to the Transformation is the
SERVICE Service busy hour traffic
L J

The Erlang B formula returns the
number of channels required to meet that

4 level of traffic (given the GoS) and the
|ﬁ number of sites (because the formula is non-
T linear)

ERLAMG B T
A

A #E Model 1~ - Transformation "ERLANG B TR... [E4

Cloze Edit Mowve Tupe |ﬁlﬂﬁl Help

LOCATION El“.r
l.:..':. Input | Service [SERVICE , Busy Hour Traffic]|
RESOURCE G.rau:le af Service | Conztant £ 0.02 |
Sites | Location [LOCATION]
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Analysys

One for one distribution

10
12
£ 8
D .
“ 6 Example assumptions:
o 4 Resource Unit Capacity = 1
= Number of Sites = 3
> 2
Z

0 | I | | I I I I |

o 1 2 3 4 5 6 7 8 9
Demand

This is used to impose a minimum number of units of Resource, equal
to the number of sites. If demand requires a smaller number of units
than the number of sites, the minimum will be installed anyway. If
demand requires a greater number of units, additional units will be
installed to meet demand
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Business Planning Tools: STEM

Example of results for business analysis ~nasys
=5 STEM Results - [DEFAULT=:BSE] ME E
Filz Edit Graphs Farmat LConhg Options STEM  Help
in 1 result from Hesources =[] =] An result rom Hesources =] 2
Colits de IC (PRO) et du SU Liaisons Transfix (Acces Direct)
10e+H17 350
20T 300 d — MELL
250 -
st = —— o / \% 128K LL
E Tntercormect ——  236HKLL
Aa+H17 1w TS0 150 /‘ / _ﬂﬁq_:;?f— —— 51ZELL
Iifark-Tfp 100
2e+H17 S0 / _/_'_'_,_4—'—""'_‘;_( ——  1034KLL
— aMLL
Qe+H17T n} T T T T T T T T T |
1997 1999 2001 2003 2003 2007 1997 1900 2001 2003 2005 2007
YTear YTear
AT 2 results from Network = O] =] 1 1 result from Services =] E3
Valeur actualisée nette Appels locaux, nationaux, internationaux
10e+HIE 1.2
o ¢ 10
Se+HlE & I SMEDirect
i 1907 5 2 2005 2007 og Lol
De+HIZ 4 : : . . . . . B o0s Bl MEDie
0a Hational
-5eH1E ’ I :=ME Direct
YTear (1! Ternatinnal
0.0
—@— HPV(EEITD A Nfaltiplier) —@— HPV(Zero Temminal Wabae ) 1997 1999 2001 2003 2005 2007
——  HPV{Perpetuity Rate) Year
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