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AL Content Chapter 5.1
o Network Planning Tools
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P Network Planning
\!\w Strategic view: Network Layer Modeling

<
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P Planning Methodology:
I3 Integrated Iterative Planning Process

Analysis of
Initial Context
Business |
Assessments
Generation 7 Technical
of Traffic Demand and
Competitive Forecasting Economic
Scenarios Network Design Results
& Configuration

Business &
(Inputs) Financial Planning (Outputs)

Procedures and Tools \
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P e Network Planning Tools:

“E&B Tool categories by coverage and detail
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\J"é\ Network Planning Tools:
w Tool categories by coverage

Multilayer,
m Multitechnology

Specific methods for given
& - Network segment, and/or
Technology

m Detailed alghorithms for

agiven system family

i" Performance evaluation for a

given system/configuration
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Network Planning Tools:
Tool examples per category

STEM, Excel based
applications

PLANITU, NetWORKS,
VPI-Maker family,
CHIRplus family

VPI-Configurator family
NetWORKS - Pro,
CIRCEE

@ OPNET,COMNET,
SPECTRA family
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fﬁ‘i‘l.lj Network Planning Tools: STEM  Analysys

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

Business making support tool that enables the

Planning V-0 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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\P%I‘Uj Business Planning Tools: STEM  Analysys

e 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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A usiness Planning Tools:
\JUJ Busi Planning Tools: STEM

ﬁrlalysys

Activity Flow:

Replacement
of Resources

Resource
Depreciation &

Decommijsioning -

¥

Incremental Total Incremental Production

Demand — Incremental —5 Resource —5 &Costing

for service Demand for Supply of Resources
1 Resources ‘1

Tariff Service

and 4 costs &

Revenue charges

- Input data

Phase of
calculation
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\Pﬁg.‘lj How the STEM engine works Analysys

Time period
Definition of the the Resources (cost elements) Definition of the Services
(capacity, physical and finjancial lifetime, unit costs) (demand, taniiff stiucture)

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

vy Vv
Calculation of the number of resources
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&&@ Business Planning Tools: STEM Analysys

AN

Services
Resources

= Subscribers
= Service rates
= annual and busy-hour

= physical lifetime
= traffic-carrying capacity
= depreciation period

_ traffic
= economies of scale Erlana or BW
= capital expenditure STEM* ) de?nand

= Operating expenditure .
= resources required

Time

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

P~

@ STEM allows both a macroscopic and  Analysys

h microscopic approach to modelling
Examples:
One Resource used to model all BTSs
Macro- . .
) in a mobile network
scopic
e edle BTSs grouped by area type_,
approach e.g. urban/suburban/rural/highways

/ Microscopic \ BTSs modelled one by one
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o

N

The user must choose the level of detail to Analysys
be modelled
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20
S

&il.lj STEM focuses on telecoms objects  Analysys

Resource comparison and
transition
" Allocation of costs to

& “‘:.’:1 tariffs
| msru._r_z JI
W . N ]
Slm‘lﬁrﬂl | HRE I|I EROLACE (1]
= FEIOUALE B TRAHEFIR ESCUFCEID) - Y
W - N : e
I‘:ﬁ";}l‘ul ,’.7|.‘1 m o COLECTION
/mn:lw
v LOGATION Capaéity
N Traffic Lifetime (physical and financial)
Subscribers Tariffs Costs (capex, opex)

Resource reqwrement Age profile

Cost dependent tariffs Economies of scale

Price elagticity of demand
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ﬁrlal}'sys

P e STEM is demand driven
“E&B and allocates costs to demand

% %  Demand driven

SERWICE [1] ¢« The STEM Editor
emphasises the
demand causality

F'rinlﬂaly
iy | TP | ey chain between
chain chain services and
resources
* The cost
causality chain
— flows in the
econdany . . -
RESOURCE (1) FiESsEDCﬁr;adcaEr (2 RESOURCE (3 opposite direction
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&C&L\D Business Planning Tools: STEM  jnaiyeys
= Modeling Elements

I Market Segment

Services
Resources
Transformations

Locations

il

Financial model

October 6-10 ITU/BDT Network Planning/ Supporting Tools- O.G.S. LectureNP - 5.1- slide 18




E;) Market Segment

5[’%;?[3} “l alysys
N~

— 1. Choose the Size of the Market

Services
Usger Data <
Defaults: <nones
Uoles L—— 2. Select the Service(s) to which this
Edit > Market Segment is associated
Bename
Delete Diel
Show Services
3. You can define a set of inputs which can
Change |con e —— . .
Mave be referenced in formulae, and also in the
Hids definitions of derived results
LCloge
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P’S'\Ti;i\]‘) "'I 1alysys

/ Understanding the Type menu

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

data:

- Constant & MODEL™ - Market Segment "Market Segment”/Size/Const. ..

_ EXponential GrOWth Cloze Edit Scenaros Move Ir_T.'ED_E|Q1ﬁEI Help
[Sarstant

- FlOOI‘ & MUIt|pI|er M Exponential Growth

Caongtant Floor & Multiplier

- S-CUI’VE g_cuwe

— Dual S-Curve Dual 5-Curve
Interpolated Series

— Interpolated Series Transfomation

— Transformation Hrse!
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Services Analysys

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

I 1. Define the Demand for this service

T aniffs

Resources Required (customer base, traffic unit, penetration

Cost Diependent T ariffs rate.. )

T aiiff Feedback to Demand ) i i .

Administrative Costs 2. Define the Tariff of this service

Dther Details (connection, rental usage tariff)

Uszer Data

Dol snene> 3. Select the Resources the operator must

= install to provide that service

Edit 3

Hename

Delete Del

Change |con

Move

Hide

LCloze
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P Resources —
JTI:P Analysys
AN 4 '
N,

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

Capacity and Lifetime
» Unit Costs

Capital Cost Structure
Other Cost Trends

[ eployment

Other Details

Fized Aszet Data
User Data

1. Define the capacity and the lifetime
(physical, financial) of the Resource

2. Define the cost (capital cost, maintenance:
and operation costs...) of the Resource Defaults: <nane>

Hotes

Edit 3
Bename
Delete Cel

Change lcon
Move
Hide

H Close
E— h

Function 1 | 1
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&’&T*U“ Transformations can use a variety of  jnalysys

N 7 iInputs and can drive several elements

« DRIVERS can be:

m@ﬁ % l?_‘, > — Resources
: DRIVIE SERVICE DIRMKG
e e — Services
— Transformations
=
~TReNFOANTH
. o LT DRIVEN elements can be:
: : =3 Resources
E Services
ohnen npu\-:?nncg DFIVEN ch‘%:,“ :ﬂr > Transformations
FEqOLALE TENEFNANTH SEGHERT .
Locations
Market Segments
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o Transformations allow Resources to be
T i Analysys
\ J,g{) driven by other Resources rather =~ ~2nawsy
-

than by Services

* This is particularly useful when:

— there is a natural relationship
between two Resources

* e.g. towers are driven by
base stations

— Resources are distant from end
customers and Services

7= « e.g. in backbone networks

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

N i
RESOURCE [2)
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e

October 6-10

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

T -
>

RESOURCE (1]

Input

Transformation

]
Transformation

»
Output -og@

RESOURCE (2)

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

ﬁrlal}'sys
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October 6-10

Transformation: an example

Input: Number of Installed Units for NODES

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

]
Transfarmation

Output: used to roll out LINKS

LINES

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

,fl.rl;:lh's:-.-'s
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Erlang B Transformations can be used to
convert Erlangs into channels

Analysys

The input to the Transformation is the
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
number of sites (because the formula is non-
linear)

ERL&NG B

#3E Model 1= - Transformation "ERLANG B TR._.

LCloze Edit Mowve Type |gl£!El Help

L

LOCATION

RESOURCE

October 6-10

(I

Input
Grade of Service

Sites

Service [SERYICE, Busy Hour Traffic:'l

Constant { 0.02

Location [LOCATION] I

ITU/BDT Network Planning/ Supporting Tools- O.G.S.
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October 6-10

Allocating multiple cost streams, ages

Transformation 1

——® [Use Record 1,1

——» |Use Record 12

Transformation 2

s = — o = Degpreciation
extra T extra T Met fived assets

used passed B passed B Histosical cost

direct direct. M —————————F— direct T Llaintenance cost

— - [Use Record 2,1 ——» [Use Record 22 Rental cost
Usage cost
own - — own - Operations cost
=17 =]
used passed -+ — passed B
direct direct +— 1 direst =
.
.
.

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

. . A, ratae
and classifications S
b [Instoage I
Resource 1
o —=
used used see
slack slack
—— extra — exiza
— passed [used] passed [used]
Service —— direct [used] — direct [used]
slack | /v?

Cost Vector

Capital expenditure

Chugn cost
Decomm. cost
Connection cost
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Business Planning Tools: STEM
W  Example of results for business analysis *@/¥sys

1997 1398 1339 2000

Reverus oo 10,027 5055 153,790,994 BO5. 6609715 Vs

Depraciation 75.000.0 164.529.0 2019735 368,085 5625 -

Amortisation oo 0o [l il s

Operating Costz 60,0000 165583975 797 448,39 6923602725 e

Operating Proht 1350000 F71.059.092 925.622.306 -455.785.0535 d

Inberest Income: oo 0o oo 0.0 ‘/

[ r— e Py Py ep— YT ] [ ——
Pre-Tax Profit -161.875.0 -B17.632.7456 999,046.5336 -546,992.9359

Tax Charge oo oo oo 0.0 =
MNeat Profit 1518750 -B17.632 7456 499 046 5336 b6 938 9359 ,;/
Dividends Declarec oo oo oo 0.0 _/y
JH.EI:iﬂEd Profit 1518750 -B17.632 7456 499 046 5336 FdE, 938 9353 ’/’. -
[l ¥ o

~le+Hlé

October 6-10
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ocEaop Moderse
1,000

Service Demand - Connections

A e

Resource Capital Expenditure

ocmlanp, Eight chann el base siaian

150, N0

e

ELETR | B
]

1eoam i

sono il HE AL

Al

L35

:-l':.h'r 11—
' R0 80T T004

Pariod

il

dii= Ol

Business Planning Tools: STEM
Example of results for business analysis‘nal¥sys

Mlestweork MW
iacalonn, Metork:

|
ko e 28 otz

* Under licence of Analysys
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Ney Business Planning Tools: STEM
oy : - Analysys
\\!w Example of results for business analysis *

g TTEM Maculic - [DEFAULT " E5E]

Eim Ecd Eraph: Foms Cordg Opbors STEM Hele

Codits de IC (PR et du SU Liatsons Transfix (Accés Direct)
10T ]
mtor Ha T —— SELL
] - L2ERLL
[ gl .'E;!'.'n el y r e = 2HLL
Aot [ TR R 7o i SLKLL
Piat, T 100 A A i
DT e - r - INQLELL
e v
1067 L0 0L 2003 0% DT LT I T R TR
Tear Ticar

Valeur actualisée nette Ap[:n:ls Iocaux, natioma, intermstionax

- A e |
_ - i
] e —— [ T
E L e g TR i 1 | T Rt

e+ = ralP [T - | T

. X s oo
s-t0m [ Q.

Tear n: Lo aie
——  HEPENIT A Wakiplirs —— PV Dy Tarmtze] Was | uulw: 190 31 NN XS Ol
—#—  HP i Fapriuy Ras| Toor
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e Business Planning Tools: STEM
\J’ilg.;ﬂ Example of results for business analysis ~nalsss

Transformations Culput

cpagrnchm 3 Wk Model, Cibped

e e ) 3 V=
Farica P
Location Sites Trarsfonmat ons 2t
norack ) Wiorkiing Mcdel, Rebwer s red ot el Wirking Modsl, Db e
ok b étely B v - )

o g
ke d
20, Py ]

-
==
[ T
15 -
[ —
-
-
L]

P

(L]

Caskoria
-

Lrawrines o ermery

g

A P
it
By
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P Business Planning Tools: STEM
w Example of results for business analysis “"@"¥*

Rasouroe Cﬂ!ﬂdﬁ!!‘ Resource Installed I:'-Hﬂm‘."ll? Resource Installad Urits
a2 & charesks - sep 0 upgradess . Wiorkireg Mol o 30 Worldrg Mo Iretalled Uit
B, 000 ey 4 o 1 :l’_! T
sompHA L L1 . s
7,000 -ttt g -
g‘“"" & namft -
B i e =) E,
3 auolll S'”“' = e R
- & g A NI o N S O I |
Le] & Ju
oo [l L 0 {
1, oo L.
o il YOQEQE Ty e v YN R VT vl e vxd
FOQICH V3 YA VS TV vRTLD Yas Period
Year — e —
g CRER L — T T e e |
e — vk mm i m— vk sl
—— Bk Gy — el -
[

12 charmth g S |

October 6-10 ITU/BDT Network Planning/ Supporting Tools - O.G.S. LectureNP- 5 1- slide 33
&iﬂg-lj Business Planning Tools: STEM Analysys
‘\‘}_.

Tool usage in a PC with a hardlock protection key per user
Under license of Analysys Consulting Ltd

Current version: 6.2

Contact for further details
Robin Bailey at:

robin.bailey@analysys.com
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