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Network Planning Tools
Content
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Network Planning Tools: STEM

Overall techno- f
Business .. ) i
economical T ; Objective : STEM is a business
evaluation Planning

decision making support tool that

Design and
Optimization enables the analysis of business

Detailed Design models and cost assignment for
and

Configuration Telecommunication Networks and

Analysis and services over a period of time.

Simulation

The Analysys STEM network investment modelling tool is a
product of Analysys Consulting Ltd, Cambridge, UK
Contact: Robin Bailey — Head of Decision Systems Group
robin.bailey@analysys.com, see: www.analysys.com
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Analysys STEM Analysys

+ Strategic Telecoms Evaluation Model*

+ A consistent language and flexible framework for evaluating
investments in telecoms business

* A high-level communication tool which uses icons to represent
the key drivers in a business plan

+ Atime-based revenue, capex and opex calculator which
supports network roll-out and investment decisions

+ A tailored package of software, training, consultancy and
support services

* developed over 20 years with the emerging telecoms economy
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Business planning based on service S
demand and equipment installation, / \

categorised by market segment,
service and geo-type
Comparison of roll-out strategies
across technologies, e.g. TDM,
DSL, VolP, GSM, UMTS, WiMAX

Communication of vendor
sales propositions
Product analysis and
breakdown of costs

pital Expenditure
B Cot e e

Business Planning Tools: STEM

Analysys

Activity Flow:

Replacement
of Resources

Resource
Depreciation &
Decommissioning

Incremental Total Incremental Production

Demand Incr | Resource —_» &Costing

for service Demand for Supply of Resources
T Resources T

Tariff Service

and costs &

Revenue charges

i - 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

[ Caloutation of revenues |
\ /
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Business Planning Tools: STEM Analvsys

Services
Resources
= subscribers
= Service rates
= annual and busy-hour

= physical lifetime
= traffic-carrying capacity

= depreciation period traffic
= economies of scale ' Erlang or BW
= capital expenditure STEM* . de?nand

operating expenditure .
" 0P g exp = resources required

' Time

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




STEM allows both a macroscopic and
microscopic approach to modelling

Analysys

Examples:

One Resource used to model all BTSs

Macro- . \
in a mobile network

scopic

BTSs grouped by area type,

Int diat
ntermediate e.g. urban/suburban/rural/highways

approach

Microscopic BTSs modelled one by one
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STEM focuses on telecoms objects  Analysys

Resource comparison and
transition
Allocation of costs to

\tarijfv

RESOURCE (B)

RESOURCE [C) \

H‘

FUNCTION

COST INDEX

—
RESOURCE (4] TRANSFOR

W e
g st COLLECTION
SIS RESOURCE (D]
/ LOCATION Capacity
Tr aj?‘ic Lifetime (physical and financial)
Subscribers Tariffs Costs (capex, opex)
Resource requirement Age profile
Cost dependent tariffs Economies of scale
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Price elasticity of demand
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.

Cost
causality
chain

o
l.'l_-

Secondary

RESOURCE (1)

m

RESOURCE [2)

STEM is demand driven
and allocates costs to demand

F'lil‘ll'lar_l,l
RESOURCE

Secondany

ITU/BDT Business Planning Tools —R. B./O.G.S.

Analysys

* Demand driven
The STEM Editor
emphasises the
demand causality

SERWICE (2]

o chain between
chain services and

resources

The cost
causality chain
flows in the
opposite direction

Secondary
RESOURCE (3]
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Analysys

Market Segment

Services
Uszer Data

Defaults: <nones
Hiotes

Edit
Bename
Delete

Del

Show Services

Change |con
Mawe

Hide

Cloge

July 2006
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—— 1. Choose the Size of the Market

—— 2. Select the Service(s) to which this
Market Segment is associated

3. You can define a set of inputs which
can be referenced in formulae, and
also in the definitions of derived results
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Services

Analysys

A Service is anything you can draw a revenue from, such as mobile

telephony, X.25, house rentals...

X ET—
T aniffs
Fesources Required

—

Cost Dependent T ariffs
Taiiff Feedback to Demand
Adminigtrative Costs

Other Details

User Data

Defaults: <none:
lotes

Edit 3
Bename
Delete Del

Change |con
Move

Hide

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

2. Define the Tariff of this service
(connection, rental usage tariff)

3. Select the Resources the operator
must 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

Capital Cost Structure
Other Cost Trends

(physical, financial) of the Resource

2. Define the cost (capital cost,

Deployment
Other Details
Fixed Aszet Data
Uzer Duata

maintenance and operation costs...) of
the Resource

July 2006
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Defaults: <nonex
Hotes

Edit 3
Bename
Delete Del

Change |con
Move
Hide

E LCloze

Function 1
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Transformations can use a variety of

/:\nalysys
inputs and can drive several elements
+ DRIVERS can be:
DE\G |ﬁ — Resources
e T e — Services
— Transformations

N

DRIVEN elements can be:

s

T
/‘//;ANTHMTN\\\\

Resources
@ = A ,# Services
oRveN DRIVEN SERICE _ DEVER LOCATION JARKET Translform ations
Locations
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Market Segments
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Transformations allow Resources to be
driven by other Resources rather
than by Services

Analysys

* This is particularly useful when:
— there is a natural relationship
between two Resources

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

RESOURCE (1) — Resources are distant from end
T customers and Services
7= * e.g. in backbone networks
Transfomation « 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

NG 74 to act as secondary sources of demand
SEE
HESDEE !
E Transformation
Transfo‘rmation
L OUtpUt ‘o @
HESEE [2]
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L3 Erlang B Transformations can be used to e
R convert Erlangs into channels '

% The input to the Transformation is the

July 2006

SERVICE Service busy hour traffic

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

E that level of traffic (given the GoS) and
=t the number of sites (because the
2SI / formula is non-linear)
L 4
A &= Model 1= - Transformation "ERLANG B TR__. E3
LOCATION Close Edit Move Type || 2| 58| 6] Hele
B |
Inpuat Service [SERWICE, Busy Hour Traffic:'l
Grade of Service Constant § 0.02 ] ]
Sites ’m
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STEM features: methodology Analysys

» Assumptions for market segmentation, customers,

connections, bandwidth, annual and busy-hour traffic
drive the calculation of:

— connection, rental and usage revenues

— equipment installation, utilisation and replacement

— capital expenditure, depreciation and operating costs

» Automatic aggregations for profitability and cashflow
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STEM features:

. - Analysys
additional algorithms '

Erlang B, customer churn, elasticity of demand and
cost dependent tariffs

Pre-run installation, deployment, planned units,
technology shift and decommissioning

Cost trends and age factors, economies of scale,
overheads and value-chain analysis

Financial parameters for working capital, tax and
interest, gearing, borrowing, equity and dividends

Flexible framework can be extended with user-
definable formulae and transformations
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STEM features:

. Analysys
modelling platform '

Object-oriented editing interface associates data directly
with icons and links between elements

Multiple views provide alternative insights into the model
structure

Seamless integration of annual, quarterly and monthly
data

Integrated multi-dimensional scenario engine
End-to-end auditable

Interfaces with Excel and ODBC databases
Comprehensive documentation and online help
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Business Planning Tools: STEM ;...
Example of results for business analysis

Network Profit and Loss Statement
Te+06 |
i Hetwork Profit and Loss Statement
1997 1398 1299 2000
Fiovers oo 10,027 5055 153,750,504 6056609715
Depreciabon 75.000.0 1645290 281.9735 366.086.5625
Amortisation oo oo oo 0o i
Operabng Costs 60,0000 B16,558.2975 T97 440.29 693.360.2725
DOperabing Profit <135.000.0 771.069.892 -925.622.306 -455. 7858636
Inberest Incoms oo oo oo oo >
Inberest Expenas 16,8750 4657285365 73422 69262 9121207243 A
Pre-Tax Profit 151.875.0 B17.632.7456 999,046, 53396 54€.398 9359
Tax Charge oo oo oo oo p
Net Profit -151.875.0 -B17.632.7456 -993,046. 5586 -546.998.9359 -
Dividends Declarex oo oo oo 0o L !
Retained Profit -151.875.0 -B17 632.7456 -999,046. 5586 -546.998 9359 _,/'
[T T =
Clore | ot mot | _cow |
L6 e P ——
N ——
19PT 1998 — ———Jom 2000 2000~ 00e— 2003 2004 2005
Tl s - — = S i
[ —
Le+06 -
Year
ITU/BDT Business Planning Tools — R. B./ 0.G.S. slide 22




Business Planning Tools: STEM ;
Example of results for business analysis

)= E | [T Resource Capital Expenditure I =13 | | (3 M etwork NPV
Service Demand - Connections Resource Capital Expenditure Network NPV
localoop: Moderate, Connections localoop, Eight channel base station localoop, Network
18,000 350,000 Be+06
16,000
300,000
Be+06
14,000
250,000
12,000 /
4e+06
10,000 200,000
4 o
8
< &
= =] ?/g 2e+08
CHL 150,000
6,000 —— 198 0 20p4 oo
100,000 D=plt
4,000
50,000
2,000 2e+08
o o
19 2000 2002 2004 2006 2008 2010 1997 2000 2002 2004 2006 2008 2010
-4e+06 ==
Period Periad ° Period
* Under licence of Analysys
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Business Planning Tools: STEM
Example of results for business analysis *"*V*°

i STEM Results - [DEFAULT=:BSE] 5=
Fie Edit Giaphs Fomat Config Options STEM Help
[T7 1 result flom Resources =] B3 || 57 1 result rom Resources = olx]
Coflts de IC (PRO) et du SU Liaisons Transfix (Accés Direct)
10407 350
Set0T 300 ——— GKLL
250 ——— 138KLL
Bl 1uinrRO
5] fertT ﬁmﬂ. 200 ——— 256KLL
AeH07 B innoEn 150 ——— SIZELL
98407 ok Lo ——— lomEIL
50
——— 2MLL
D07 i
1997 1999 2001 2003 2005 2007 1997 1999 2001 2003 2005 2007
Tear Tear
Y7 3 results from Network PI=]ER )| % 1 result from Services =] B3
Valeur actualisée nette Appels locaux, nationaux, internationaux
10e+02 ——— 12
SeHlZ Bl srEDia
19p7 )ﬁ_'/zv 2005 2007 o0& Loe
0eH0E Fi os 1 Bl srepma
g I I I L Fational
0.4
-SeHlz B srEDma
Year (1] Tdemrational
—— NDV(EDITDAMubiplir) — —&—  NPV{Zeo Teminal i) T1997 1999 2001 2003 2005 2007
—&—  NDV({Perpetuity Rate) Tear
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Business Planning Tools: STEM
Example of results for business analysis ~"s¥s

STEM el
Demand - Channel elements Transformations Qutput
25,000 ——— upgrades3: Working Model, Output
Lt 25,000
20,000
2 59 20,000 B Residusl
©
£ 15,000 / é step 0
g0 / 5 isuoo0 [
= = Seloymare
T @ o
C 1oom L 10,000
& £ - el
= soo0 r S som
o kel N e,
YO0Q3Q4 Y2 Y4 Y5 Y6 Y7 B YOY10 Y002 0Q4 Q3 Y2 R ra S e 7 Ve e hpln)
Period Year
ocation Sites =1 B | [ Transformations Output =
Location Sites Transformations Output
upgrades3: Working Model, Network roll-out upgrades3: Working Model, Output
100 25,000 e
B Residul
a0 & 20000 prop step 0
[ [ gzs\osyment
o Sl E 15,000 B Deployment
& @
“ a0 T 10,000 B Deployment
£ wp 3
20 S som oo
B Opleyment
a o p 0
Q3 Q42 Y4 ¥5 Y6 v7 ¥B V3 vio Q204 Q3Y2 Y3 ¥4 ¥YS Y8 Y7 Y8 Y3 ¥iD
Year Year
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Business Planning Tools: STEM
Example of results for business analysis "2

Ele Edt wiew Graphs Format Consoidation Config Options STEM Help

[T Resource Capacities S [=]' [T Resource Installed Capacity =]/ [TA Resource Installed Units =1O[=]
Resource Capacities Resource Installed Capacity Resource Installed Units
upgrades2: 64 channels - step O Upgrades3: Working Model upgrades3: Working Model, Installed Units
9,000 25,000 140
I ‘
8,000 120
20,000 |
7,000 /1
|t 8 100
2] — £
= 6,000 T
T £ 15,000 a0
£ K] 2
5 5000 e £ ’ l /" l
& =
T
T 00 £ 10,000 = &0 ’ /I ]
= s
5 z0m0 5 40
=) 5,000
2000 RN 20
1,000 N\ & o
H YOQ3IQ4 Yz Y4 YS Y6 Y7 Y8 Y3 Y10 Q3Q3 Y2 Y4 Y5 Y& ¥7 ¥8 Y9 vin
YOQ3Q4 ¥2 ¥4 Y5 Y& Y7 VB YOY10 Year Period
Year
[ e —) B 32 chonnels - step 4 —— Edchannels - step 0 —— 32 channels - step 4
- Intalled Capacity s Used Capacity B 52 channels - step L Bl 32 channels - step 5 = 32channels - step 1 = 32 channels - step 5
Slack Capacity B 32 channels - step 2 — 32 channels - step 3
uparades3: Warking v3[ wa] ws[ we[ wr] we] w9
Mode 0.00)| 1300| 2500| 38.00| 50.00| E3.00| 7500 8800 |100.00)100.00(100.00(106.00(119.00|126.00|131.00 | 133.00 | 135.00
E4 channels - step 0 0.00| 1300| 2500| 3800| 50.00| E3.00| 7500| 8800|100.00/100.00(100.00(106.00(113.00|126.00|131.00 | 133.00 | 1365.00
32 channcls -stepd | 000 000 000] 0.00] 0.00] 0.00] 0.00[ 0.00] 0.00]100.00]400.00]105.00117.00]123.00[127.00 | 125,00 | 130.00
Carrier 0.00 0.00 o000 0.00 0.00 0.00 0.00 0.00 0.00| 4500/100.00(105.00(115.00|121.00|125.00 | 127.00 | 128.00
32 channels - step 3 0.00 0.00 o000 0.00 0.00 0.00 0.00 0.00 0.00| 4500100.00(105.00(115.00|121.00| 126.00 | 127.00 | 128.00
32 channels - step 4 0.00 0.00 o0.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00)100.00/104.00[113.00)|113.00 122.00 | 123.00 | 125.00
32 channcls - step § 0,00 15.00]703.00] 108.00] 111.00] 113.00] 114.00
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Benefits: Consistent financial

Analysys
- framework '

+ Service elements capture demand and tariff > REVENUE

assumptions

» Resource elements represent unit costs and CAPEX,

build constraints for hardware, software, ) DEPRECIATION
and OPEX
licences, buildings and human resources

« Connection, traffic and location-based
. o _ PROFITABILITY
dimensioning rules are shown as graphical > and BALANCE

. SHEET
links
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@ Benefits: STEM integrates e
X communication with calculation
* Provides a brainstorming and presentational tool
for rapidly developing network business models THINK
» Automatically generates demand / cost-allocation
formulae, geographical variants and scenarios CREATE
+ Calculates annual, quarterly and monthly service
connections, traffic and revenues, equipment installation RUN
and replacement, capex and opex
 Delivers hundreds of built-in results through an integrated
REVIEW

charting interface which can drill-down into individual
elements, revenues and costs
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Benefits: Professional modelling

process AR

Iconic presentation and pre-defined algorithms encourage
focus on issues rather than formulae

General connection/traffic/location dimensioning rules are
applicable to a broad range of technologies and ensure
consistent structure and data gathering

Purpose designed interface accelerates modelling process
and increases productivity

Concise representation of complexity makes models robust
and easier to maintain (less errors)

Industry-standard platform lends credibility to results
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Benefits: STEM creates business

Analysys
value '

Flexibility means quicker delivery of new cases, increased
productivity, and greater focus on key issues, un-distracted by
mundane spreadsheet maintenance

Robustness saves hours of effort every time you alter the
structure of the services or technology modelled, and helps
avoid costly mistakes

Consistency allows for the effortless exploration of new
scenarios, enabling new insights which could be too time-
consuming to explore in Excel
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Operators and vendors using STEM  Analysys

» BT Global Services * Alcatel

» Cable and Wireless  Ericsson

+ Cegetel * Fujitsu

» China Telecom * Huawei Technologies

» Korea Telecom * Iskratel

» Swisscom Mobile * Juniper

» Telecom New Zealand « Marconi

* Telkom Indonesia * Motorola

» Telkom SA * Nokia

» Telstra » Siemens
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& STEM User Group Meeting Analysys

+ 20-21 September 2006, Clare
College, Cambridge, UK

* Interactive sessions on business
planning for convergent services
and product-profitability analysis

+ Master classes for established
users in parallel with fast-track
training for newcomers

+ Guest presentations from
operator and vendor clients

Please register by email to stem.admin@analysys.com
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