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@ BDT workshop on Network Planning

[Module 1: Introduction and references to the Region ’

—

Module 2
Role of Network Planning in the current Telecom scenario

}
‘ Module 3 ]
Integrated Planning Process

‘ Module 4

Specific Network Planning per Layer ’4-

Module 5

Supporting Network Planning Needs and Tools
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Network Planning Tools
Content
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Network Planning
Strategic view: Network Layer Modeling
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Generation
of
Competitive
Scenarios

(Inputs)

June 2005

A
»
»

Planning Methodology:

A

Business
Assessments

N Traffic Demand
7 Forecasting
R Network Design
& Configuration
T‘ Business &
i Financial Planning

Procedures and Tools
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Integrated Iterative Planning Process

Analysis of
Initial Context

Technical
and
Economic
Results

(Outputs)
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Network Planning Tools:

Tool categories by coverage and detail

June 2005
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Network Planning Tools:
Tool categories by coverage

Multilayer,
L7 x> Multitechnology

Specific methods for given

r‘ 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 based
applications

PLANITU, NetWORKS,
&y VPI-Maker family,
CHIRplus family

VPI-Configurator family
NetWORKS - Pro,
CIRCEE

& ™ OPNET,COMNET,
SPECTRA family
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Network Planning Tools: STEM  Analysys

Objective : STEM by “Analysys”
(in Cambridge) is a business decision

Business making support tool that enables the

Planning & -  analysis of business models and cost

assignment for Telecommunication
Networks and services over a period
of time.

The Analysys STEM network investment modelling tool is a
product of Analysys Consulting Ltd, Cambridge, UK

see: www.analysys.com
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Business Planning Tools: STEM Analysys

» Coverage

—Service Demand Projection

—Evaluation of network resources and associated investment (CAPEX)

—Evaluation of revenues for given tariffs and installation rate

—Modeling multiple resource lifetimes

—Modeling multiple time periods

—Modeling of demand elasticity

—Interrelation between network growth and operational cost (OPEX)

—Cost assignment as a function of utilization rates

—Produces automatically the standard financial results like Cash Flow,
Profit & Loss, Balance Sheet and many others

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

Analysys

Activity Flow:

Replacement
of Resources

Resource
Depreciation &
Decommissioning

Incremental Total Incremental Production

Demand __» Incremental —_» Resource —» &Costing

for service Demand for Supply of Resources
T Resources T

Tariff Service

and < costs &

Revenue charges

f - Input data

Phase of
calculation
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How the STEM engine works Analysys

Time period
Definition of the the Resources (cost elements) Definition of the Services
(capacity, physical and financial lifetime, unit costs) (demand, tariff structure)

t |

Definition of the dimensioning rule
r (or how the demand is satisfied by some resources)

Calculation of the number of resources

[cateutation of revenues
~_
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‘4\

U Business Planning Tools: STEM Analysys
N, -

=

Resources Services

= subscribers

= service rates

= annual and busy-hour
traffic

= Erlang or BW

demand
= resources 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

)

y
o

STEM allows both a macroscopic and Analysys
-4 microscopic approach to modelling

Examples:

One Resource used to model all BTSs

Macro- . .
in a mobile network

scopic

BTSs grouped by area type,

Intermediate ,
e.g. urban/suburban/rural/highways

approach

/ Microscopic \ BTSs modelled one by one
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June 2005

The user must choose the level of detail to Analysys
be modelled
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STEM focuses on telecoms objects

b -

Analysys

Resource comparison and
transition
Allocation of costs to

FUNCTION

COST INDEX

MARKET
SEGMENT [1] .

— B

RESOURCE [4)
w -

SERVICE (2)

MARKET
SEGMENT (2]
L
LOCATION

Traffic

Subscribers Tariffs
Resource requirement
Cost dependent tariffs

June 2005

Price elasticity of demand
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TRANSFOR \\

\tariﬂs

RESOURCE (8]

RESOURCE [C) \

COLLECTION

Capacity

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

Age profile

Economies of scale
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3 STEM is demand driven Analysys
NG 74 and allocates costs to demand ‘
% Demand driven
SERVICE [1]\ SI—fHVICE [2) The STEM Edltor
emphasises the
P demand causality
camiy | PR | i chain between
chain chain services and
i resources
PR
/Flesource Diriver ° The Cost
i _ causality chain
Secaw i ; flows in the
RESOURCE (1) sy RESGURCE (3) opposite direction
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— Business Planning Tools: STEM  ,..iysys
\;’ .

Modeling Elements

Market Segment
Services
Resources
Transformations

Locations

HI

Financial model
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Analysys

Market Segment

—— 1. Choose the Size of the Market

Services
4—
Uzer Data <
Defaults: <nonez
it . . .
hete L 2. Select the Service(s) to which this
Edit > Market Segment is associated
Bename
Delete Del
Show Services
Change lcon 3. You can def!ne a set of inputs whlph can
Move be referenced in formulae, and also in the
Hide definitions of derived results
Cloze
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Analysys

Understanding the Type menu

» The Type menu is a commonly-used menu for inputting

data:

- ConStant B MODEL™ - Market Segment "Market 5egment”/Size/Const...

_ EXponen’[ial GI’OW’[h Cloze Edit Scenarios Move ﬁﬁﬂ;Tﬂil@El Help
[Eamstart

— Floor & Mul’[lpller Eig Exporiential Growth

Canstant Floor & Multiplier

— S-Curve S Cuve

— Dual S-Curve DualS-Lurve
Interpolated Series

—_ i Transformation

nterpo ate enes Ueisiamicion
— Transformation Urset
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Services

Analysys

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

house rentals...

¥ ET—
s T aniffs “—
Fesources Required

Cost Dependent T ariffs rate.. )
Taiiff Feedback to Demand
Adminigtrative Costs

1. Define the Demand for this service
(customer base, traffic unit, penetration

2. Define the Tariff of this service

Olfies el (connection, rental usage tariff)

User Data

il i 3. Select the Resources the operator must

Hotes

Edit 3
Bename
Delete Del

Change |con
Move

Hide

Lloze
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install to provide that service
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Resources

Analysys

A Resource is anything that will cost you something, such as switches, leased lines,

staff, a licence...

1. Define the capacity and the lifetime

Capacity and Lifetime
Urit Costs

(physical, financial) of the Resource

2. Define the cost (capital cost, maintenance

Capital Cost Structure
Other Cost Trends
Deployment

Other Details

Fixed Aszet Data
Uzer Duata

and operation costs...) of the Resource

Function 1
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Defaults: <nonex
Hotes

Edit 3
Bename
Delete Del

E LCloze

Change |con
Move
Hide
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Transformations can use a variety of  ;..ysys
inputs and can drive several elements

+ DRIVERS can be:

@ % |ﬁ — Resources

DRMVING DRIVING SERVICE DRIMING
RESOURCE TRANSFORMTH

— Services

\’z / — Transformations

ORIVEN

s

ESOURCE

P RnaT
TRANSFORMTH
/‘/)/ + \\\\ DRIVEN elements can be:
\

Resources
|ﬁ 2 ?' Services
DRIVEM SERVICE THA?E‘FVDHMTN LOCATION SEETEENTT Trans.formatlons
Locations

June 2005

Market Segments
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June 2005

Transformations allow Resources to be
driven by other Resources rather "V
than by Services

% » This is particularly useful when:

SERMICE — there is a natural relationship
between two Resources

* e.g. towers are driven by
H base stations

RESDURCE (1) — Resources are distant from end
customers and Services
= « e.g. in backbone networks

]
Transformation

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

RESOURCE [2)
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The rationale for Transformations is

Analysys
to act as secondary sources of demand -
=
HESDEE ] /nput ..
= Transformation
Teaetomaton
Output = e P
sEsatate (0
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Transformation: an example Analysys

June 2005

Input: Number of Installed Units for NODES

Transformation type: Expression Transformation
Expression=Input1*(Input1-1)/2

Output: used to roll out LINKS
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Erlang B Transformations can be used to Analysys
convert Erlangs into channels '

The input to the Transformation is the
SERVICE Service busy hour traffic

The Erlang B formula returns the
number of channels required to meet that
level of traffic (given the GoS) and the

{é number of sites (because the formula is non-
N linear
ERLANGE T ea )
B2 Model 1= - Transformation "ERLANG B TR.._ [E3
Close Edit Move Type |ﬁIEIEI Help
LOCATION | » |J| |
I Input Service [SERVICE, Busy Hour Tlaffic'l
EESOLURCE G.rade of Service Constant § 0.02 ) 3
Sites Location [LOCATION] ]
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Allocating multiple cost streams, ages
and classifications Analysys

p [nstagel

Resource 1
own —— own
used used PP
slack slack
extra — extra,
— passed [used] — passed [used]
Service — direct [used] 1 direct [used]
slack > ? | »
[ Cost Vector
‘Transformation 1 ———® [Use Record 1,1 ——» |Use Record 1,2
Clapital expenditure
own own b Depreciation
l extra il extra .<—_I T Met fived assets
used passed passed B Histotical cast
direct, direct L —————————— 1 direct T MMaintenance cost
Chum cost
Decomm. cost
Connection cast
‘Transformation 2 ——® [Use Record 2,1 —» |Use Record 2,2 Rental cost.
Usage cost
own own 1 Cperations cost
[ ) = [ = =
used passed passed +
direct direct —1— direct -—
*
L4
*

June 2005 ITU/BDT Network Planning/ Supporting Tools - O.G.S. Lecture NP - 6 .1- slide 28




Business Planning Tools: STEM
Example of results for business analysis“na!vsvs

{l:llsl

1397 1398 1239 2000
[Er— oo 10,027 5055 153 790,954 605, 6609715 y
Depreciation 75.000.0 1645280 2918725 368,085.5625 P
Amartisalion oo oo 0o 0o vl
Dperating Costs 60.000.0 E15558. 2975 787.448.39 93,360, 2725 L

Dperating Prolit 350000 771,059,892 925,622 506 455 765 B535 "

Inberes Income. 0o 00 0o [ re

Inisrest Enperss 168750 45 577 5365 73,423 6762 EEETTYE

Pre-T 2 Prcit 151.875.0 17632 7456 999 045 5236 545,992 9359

T Chae an nn o o

Mt Profit 151.875.0 176327456 393,045 5235 545,992 9253

Dividends Dieclares oo oo 0o 0o

Retained Proéit 151.8750| 8176327458 999,046, 5386 545,992 9359 P
-

LeH)6

OeHIG

~leH0G

June 2005
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=1 E3
Service Demand - Connections Resource Capital Expenditure
localoop: Moderate, Connections localoop, Eight channel base station
18,000 350,000
16,000
300,000
14,000
250,000
12,000
10,000 200,000
2 -
it
2 @
par} jn} %
&.000 150,000 -
8,000 [{H
100,000
4,000
50,000
2,000
o ]
19: 2000 2002 2004 2008 2008 2010 1997 2000 2002 2004 2006 2008 2010
Period Periad

Business Planning Tools: STEM
Example of results for business analysis//vsys

Network NPV
localoop, Metwiork

85+08

5e+08

42+08

26+06
1 o 20p4|205{2002| 2010
0e+06
26+06
1e+06 =
Period

* Under licence of Analysys

June 2005
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STEM Results - [DEFAULT

SE]
Eile Edit Giaphs Fomat LCorfig Options

Business Planning Tools: STEM
Example of results for business analysis 2"

[_[5]]

STEM Help

1.result from Resources

Cofits de IC (PRO) et du SU

result from Resources I =]

Liaisons Transfix (Accés Direct)

10e+H07 350
2eH)T7 300 ——— GELL
250 128K LL
Bl 1ovnreEo
P Tntercormect 200 ———  256KLL
- 150
deH)T Bl i1mmuso S12ZKLL
itk Ufp 100
——  10MELL
2eH07 s0
2MLL
QeHI7 o
1997 1995 2001 2003 2005 2007 1997 1993 2001 2003 2005 2007
Tear Tear
3 results from Metwork 1 result from Services M= B

Valeur actualisée nette

Appels locaux, nationaux, internationaux
12

June 2005

10408 /—v —o—
¢ Lo
SetlE Bl sMEDiea
B 19p7 )@9’_‘/2' 2005 2007 0 Loa
De+08 ~% B oos i 1 oD
1 el
-JeHlE o4 I sMEDirect
Year n2 Btemrational
0o
—¢—  NPV(EBITDAMukiplir) — —— FPV{Zro Terminal Vadue) 1997 1995 2001 2003 2005 2007
—&—  HPV(Papeniny Rae) Tear
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Business Planning Tools: STEM
Example of results for business analysis "2V

nalysys STEM Results - [upgrades3*;DEFAULT;upgrades3.smr;Deployment]

Ele Edf Wiew Graphs Format Copscidstion Config Options STEM  Help

[§ Transformations Output =l
Demand - Channel elements
25,000 -
P
m 20,000
[
5 15,000 /
k. /
2 10,000
c
&
i
5000
!/
o

Location Sites

upgrades3: Working Model, MNetwork roll-out
100

a0

&0

Sites

40

20

Year

=}
¥DQ2 Q4 Y2 Y4 Y5 Y6 Y7 ¥YB Y2 YD

[T Transformations Output =] 3

Transformations Output
upgrades3: Working Model, Output

25,000

g 20,000 B Resicual
5] w200

£ 15000 [
= deployment
= rep 1

L 10000

[ B Deploymen
5 wtep 0

G 5000

Transformations Output
upgrades3: Working Model, Output

25,000 Residual

prop step 1

Residual

20,000 prap tep 0

Deployment
step &
15,000

Deployment
ep 4

10,000

Deployment
2ep 3

Charnel elements

5,000

Deployment
2ep 1

Deplayment

o
Y0 Q204 Q3 Y2

June 2005
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Business Planning Tools: STEM
Example of results for business analysis "2y

Flle EdE Wiew Graphs Farmab
[MResource Capacities [Tl Resource Installed Capacity =1o] [T Resource Installed Units Y =1 3 |
Resource Capacities Resource Installed Capacity Resource Installed Units
upgrades?: 64 channels - step O upgrades3: Working Model upgrades3: Working Model, Installed Units
9,000 25,000 140
o]
6,000 120
20,000 Ji —
7,000 / —
|t 2 100
m —— 2
— 6,000 o
@ £ 15,000 a0
£ < "
5 som0 > £ ’ l ” l
© z I eo
T 4,000 £ 10,000 I /I I
=t
= 5
8 =000 5 a0
=] 5,000
2000 [N 20
1,000 N\ o o
‘ ‘ VOQEQ4 Y2 ¥4 ¥S Y6 Y7 YB YO ¥1D YOQ2IQaY2 Y2 Y4 VS VE Y7 Y8 YO VIO
YOQ3Q4 Y2 Y4 YS Y6 Y7 Y8 Ya¥1D Year Period
Year
B cechaneis-tiepn BN 32 channels -step 4 G4 channels -step0  ——— 32 channels - step 4
—— Inztalled Capacity Used Capacity B G2 cheels-ozispt [ 32 channels - stepS — G2chamnelomepl e 32 hannels-nep €
Slack Gapacity B 52 channels - 31ep 3 —— sz chamnek - sep 2
[MResource Instal
upwrades3: Working vo] o1 va| va| va| ve| v7| va| ve
Node 0o0| 1300 100,00 100.00|106.00|119.00] 126.00 131.00] 133.00
64 channels -step 0 | 0.00| 13.00] 2500| 32.00] 50.00| 63.00 75.00] 86.00(100.00100.00]100.00]106.00]119.00| 126,00 131.00] 133.00
32channels step1 | 0.00| 000| 000] 000 000| 000| 000| D0.00| 0.00|100.00]100.00]10500(117.00|123.00] 127.00] 128.00
Carrier 0o0| 000 ©000| 000| 000 00| O00| 000| 000 4500|100.00[105.00|115.00]121.00]125.00 [ 127.00
32 channels -step 3 | 0.00| 000] 000 000 ©000| 000] 000| 000 0.00| 4500]100.00]10500]115.00]121.00]12500]127.00
32channels stepd | 0.00| 000| 000] 000 000 000| 000| D000 0.00| 0.00|100.00]104.00{113.00]119.00]12200] 12200
32 channels - step 5 0.00] 15.00]103.00[108.00] 111.00]173.00 [ 114.00
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