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Agenda

• NGN Planning issues and processes

• ITU-D activities on Planning

• Planning support Tools

• Example of strategic planning
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When to modernize the network?

What new services to introduce and sequence?

What cost and profitability may be expected?

When to introduce IMS?

How to reduce CAPEX and OPEX?

Which technology to be used per segment?

What timing for implementing network 
transition at each segment? 

Others …….

Questions for NGN Planning

International
Telecommunication
UnionPlanning process and tools - OGSSanto Domingo (Dominican Republic) November 2009 4

Specific Network Planning 
Issues for NGN

• Technical and business evaluation for core migration     
rates to  IP/MPLS mode

• T/E evaluation for Local/Edge migration to  

IP/MPLS mode with new functionalities

• T/E evaluation for Access migration at physical  
and functional levels

• T/E evaluation for IP protocols migration: IPv4 

to IPv6

• T/E evaluation for Overall migration to full end 

to end NGN
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Overall Planning: Related 
Processes and interrelation 

Business
Planning

Strategic
Network/business

Planning

Long Term
Structural
Planning

Short/Medium
Term

Planning

Network

Planning

The Network

Network

ManagementNetwork
Support
Processes

Customer
Care &

Billing ...

Network
Traffic & QoS

Measurement ...
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Main 5 planning supporting 
pillars

NETWORK PLANNING METHODOLOGY
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Network NGN Planning domains

Specific  domains per network area in NGNSpecific  domains per network area in NGN

Business PlanningBusiness Planning

Fixed Access 
BB Planning

Fixed Access 
BB Planning Transmission 

planning

Transmission 
planning

Fixed Switching 
and 

routing planning

Fixed Switching 
and 

routing planning

IT, OSS, IMS and 
Applications planning

IT, OSS, IMS and 
Applications planning

Access radio 
planning

Access radio 
planning

Core radio 
planning

Core radio 
planning

Signaling and 
control planning
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Forecast solutions, costs and revenues

Evaluate future Cashflows, NPV, IRR, ROI, etc.

Perform “What-if” analysis for optional alternatives 

on volume of customers, customer mixes and 

services domains

Perform benchmarking with “best in class”

operators

Decision making on strategy and actions in market Decision making on strategy and actions in market 

competition  based on quantified evaluationscompetition  based on quantified evaluations

Recommend solution alternatives to ensure 

business success

Role of Business Planning
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Business Planning frequent 
topics for NGN

• Business impact of introducing new NGN services, 
content and  service bundles 

• Market wholesale versus retail business evaluations

•What technology to use per geo-scenario

• NGN cost saving by infrastructure sharing

• NM/ OSS/BSS migration from multiple platforms to   

integrated platform
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Overall business Inflows and 
Outflows

cash flow

Customers Shareholders Banks, lenders

Sales of services Increase of equity Increase of debt

Labour
costs

Training

Technical
& admini-
strative
expenses

Network
&

equipment

Tax Debt
repayment
with
interests

Dividends

ShareholdersBanks,
lenders

Govern-
ment

Suppliers Service/
Content 
Providers

Staff

INFLOWS

OUTFLOWS

(credit, loans)(capital increase)(operating income)
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Agenda

• NGN Planning issues and processes

• ITU-D activities on Planning

• Planning support Tools

• Example of strategic planning
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Network Planning Activities
Objectives

• Context

• Today  the high number of options for telecom solutions and 
services with the complexity of planning increases the needs for a 
systematic and reliable planning methodology

• Objective

• Following ITU mandate and agreements, a series of support 
documents and  activities on the field have been carried out as:

• Reference Manual  on Telecom Network Planning for evolving 
network Architectures

• Network Planning Tool Specs for Developing Countries and 
Countries with economies in transition,  (NPTS) 
• Assistance in the field to planning as requested by members on 
developing countries.
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Network Planning Activities
Users

• Users of the NPTS
• The Reference Documents on MNP and NPTS is intended for use by 
network planning experts and managers from telecom operators, policy 
makers and regulators

• Reference documents and web address
- Reference Manual on Telecom Network Planning for Evolving 

Network Architectures, ITU, Geneva, 2008 

http://www.itu.int/ITU-D/tech/network-
infrastructure/Manual/Version5/indexManual5.html

- Guidelines for Network Planning Tools for Developing Countries and   
Countries with economies in transition, ITU, Geneva, 2005 

http://www.itu.int/ITU-D/tech/network-
infrastructure/GNPT_Final_17August2005.pdf
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Agenda

• NGN Planning issues and processes

• ITU-D activities on Planning

• Planning support Tools

• Example of strategic planning
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Network Planning Tools Specs
Need for multiple tools

• Multiple dimensions of the planning activities

• Due to timeframe for planning at short, medium or long term

• Due to variety and complexity of network solutions

• Due to new technologies

• Due to different network layers

• Due to planning type: strategic, tactical or operational

• Need for combination of tools

• Tools should specialize to solve different problems 

• Interrelation is needed to combine evaluations and decisions

• Assessment is required to select and combine most appropriate 
tools
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Network Planning Tools Specs
Type of requirements

Configuration and 
Location

Configuration and 
Location

Assignment 
and 

Routing

Assignment 
and 

Routing

Dimensioning
and 
QoS

Dimensioning
and 
QoS

OptimizationOptimization

Costing and businessCosting and business

Results analysis

Demand forecasting

Inputs generation

A large variety of Planning activities needed per t oolA large variety of Planning activities needed per t ool
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• Capability to model modern technologies and technical requirements

• Commercial availability

• Capability to interrelate different planning tools 

• Explicit documentation of models, inputs and results

• Commitment for periodical updates and maintenance

• Training program with reference cases

• Validation process for a range of cases

• Being well proven in the field

Requirements and criteria for the tool selectionRequirements and criteria for the tool selection

Network Planning Tools 
Requirements:
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Illustration of functional requirements for the business 
planning domain

Modular Functionalities

Market Demand Forecasting

Costs, Tariffs and Revenues

Capacity grow and Substitutions

Financial evaluations

Backward Cost Assignment

Inputs 
From other 

Planning Tools

From Network

From Technology

From Data Bases

From Planners

Outputs

To other 
Planning Tools

To Network 
and OSS

To Data Bases

To Planners

Scenario’s Sensitivity 

Business/Network/Scenario Design 

Network Planning Tools 
Requirements:
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Required functionality for Business tools in 
NGN

- Service Demand Projection

- Dynamic modeling for technology substitution and migration rates

- Dimensioning multiple  flows (circuit and packet modes)

- Evaluation of network resources and associated  inve stment  

(CAPEX)

- Evaluation of revenues for services and service bundles

- Modeling multiple resource lifetimes

- Modeling of demand elasticity to tariffs

- Interrelation between network growth and operation al cost (OPEX)

- Cost assignment as a function of utilization rates

- Generation of standard financial results like Cash Flow,  Profit &  

Loss,  Balance Sheet, NPV, IRR, etc.       

Network Planning Tools 
Requirements:
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Network Planning Tools Specs:
Overview of  modular requirements

Illustration of functional requirements for the switching 
and routing planning domain

Inputs

From other 
Planning Tools

From Network

From Technology

From Data Bases

From Planners

Outputs

To other 
Planning Tools

To Network 
and OSS

To Data Bases

To Planners

Modular Functionalities

Traffic Demand Forecasting

Switching Location and Routing 

Configuration and Assignment

Dimensioning and Performance

Protection and Reliability

Optimization and Sensitivity

Network and Equipment Costing
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Illustration of calculation procedures required for the 
switching and routing planning domain (I)

• Dimensioning methods for loss based systems including Erlang-B formula, overflow 
routing, and equivalent random method. Application of the methods to circuit-switched 
networks including hierarchical alternative routing and non-hierarchical routing. Multi-

hour dimensioning methods.

• Dimensioning methods for delay based systems including Erlang-C, Erlang multi-rate, 

hyper-exponential models and processor sharing models. Application of the methods to 
packet-switched mode networks.

• Traffic evaluation models for equivalent sustained bit rate in multi-service 
environments. Capability for traffic evaluation and dimensioning based on additional 

given predefined rules. Annual traffic to busy hour and busy period traffic conversion.

Network Planning Tools 
Requirements:
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Illustration of calculation procedures required for the 
switching and routing planning domain (II)

• Evaluation methods for calculating link, path and route GoS, at

the designed network and utilisation factors at nodes and links.

• Evaluation methods for reliability of network, sub-networks and 

systems based on individual reliability parameters 

• Calculation of protection levels for end-to-end routes and diversity paths 
with single node, single link and combined failure survivability.

• Evaluation of costs with polynomial models based on fixed and marginal 
costs per cost driver such as systems, cabinets, modules, racks, cards, 
ports, erlangs, Mbytes, Mbps, etc.

Network Planning Tools 
Requirements:
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Illustration of calculation procedures required for the 
switching and routing planning domain (III)

• Optimisation algorithms for network topology and routing, including minimal 
connectivity, connectivity of level "n", flow optimisation, GoS objective 
functions, disjoint paths and protection. Associated dimensioning methods 

for resilient circuit-switched networks and packet-switched networks with 
single node, single link and combined failure survivability.

• Calculation models for circuit switching and packet switching mode are 
applicable in an NGN in which subnetworks and Network Elements need 

both type of models such as the Gateways and Application Servers. It is 
preferred to have all models available in the tools with an 
integrated view of NGN and have the planner to decide were to apply each, 

as many hybrid situations appear both in the networks and the systems.

Network Planning Tools 
Requirements:
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Network Planning Tools:
Tool categories by coverage

Overall techno-
economical 
evaluation 

Design and 

Optimization 

Detailed Design 
and

Configuration 

Analysis and 

Simulation 
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Multilayer, 
Multitechnology 

Specific methods for given 
Network segment, and/or 

Technology 

Detailed algorithms  
for a given system  

family

Performance evaluation for 
a given 

system/configuration 
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Network Planning Tools:
Tool examples per category

Overall techno-
economical 
evaluation 

Design and 

Optimization 

Detailed Design 
and  Configuration 

Analysis and 

Simulation 

Le
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STEM, Excel based 
applications

NetWORKS, 
VPI-Maker family,
CHIRplus family

OPNET,COMNET,
SPECTRA family   

VPI-Configurator family
NetWORKS - Pro, 
CIRCEE
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Network Planning Tools: 
STEM

Business

Planning

Objective :  STEM  by        

“Analysys” (in Cambridge) is a 

business decision making 

support tool that enables the 

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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Dynamic modelling of network 
activity flows for migration

Incremental
Demand
for service

Total
Incremental
Demand for
Resources

Incremental
Resource
Supply

Production
& Costing
of Resources

Resource
Depreciation &
Decommissioning

Tariff
and
Revenue

Service
costs &
charges

Others costs
(Admin/mkt)

Tariff
Policy

Demand
Parameters

Replacement
of Resources

Resources Costs
(And trends)

Input data

Phase of
calculation
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Agenda

• NGN Planning issues and processes

• ITU-D activities on Planning

• Planning support Tools

• Example of strategic planning



International
Telecommunication
UnionPlanning process and tools - OGSSanto Domingo (Dominican Republic) November 2009 29

Solution Mapping:  
Methodology 

Compliance
• Services
• Capacities
• Availability
• Operational 

constraints

Selected
Scenarios

Network
Models

Selected
Network
Solutions

Recommendations

Mapping
Technical
Solutions

Projects/
Geo-scenarios

Techno-economical
Evaluation
• Architecture
• Density
• Capital expenditure
• NPV of full costs
• Entry costs

Qualifiers
• Flexibility
• Speed to service
• Evolution
• Experience

Results 

Input criteria

Actions

Mapping
Economical 

Solutions
Mapping
Qualified  
Solutions
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Solution Mapping: Investment 
sensitivity to density in WL 
Access

High density areas

Metrop. total

Metrop. infrastructure
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Density (subscribers per KM²)

M
on

et
ar

y 
un

its

0

50

100

150

200

250

300

52
9

65
1

77
4

89
4

1 
01

6

1 
13

9

1 
25

9

1 
38

1

1 
50

4

1 
62

5

1 
74

7

1 
87

0

1 
99

0

2 
11

2

2 
23

5

2 
35

5

2 
47

7



International
Telecommunication
UnionPlanning process and tools - OGSSanto Domingo (Dominican Republic) November 2009 31

Cost sensitivity to customer 
density per type of solution

0
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WL extension in
existing network

.WL solution Greenfield

WLL solution Greenfield

- Clear cross-point between WL and WLL solutions as a density  function

- Important impact of existing network reusability
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Frequent  applicability 
mapping at  access 

Mobile 

Satellite

FTTx

������������WL-DLC/xDSL

��������WL-PLC

������������IMT 2000-
WLL

������������������������

������������

WiMax

Technology 
Solution

Disperse 
settlement

s

LD resorts Rural 
Clusters

LD 
Villages

Scenario Type

������������

�������� ���������������� ����

�������� (if OSP available)

FTTC FTTP

Most frequent applicability is illustrated per solu tion category
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Solution mapping by business 
evaluations

• Current positioning of access and FTTH solutions in  service/density   
scenarios

POTS/Fax POTS/ISDN/Data POTS/data/Video Multimedia BBPOTS/Data nx64

High
density

Medium
density

- High
clustering

10000

1000

1000

200

200

0.5

Cust./Km2

Services
&Traffic

WL: MultiserviceWL: Multiservice

and DSLAMand DSLAM
xDSLxDSL

Satellite BB

Narrowband
Switching

GPON/FTTHGPON/FTTH
GreenfieldGreenfield

Wireless Access
Wideband/BB/WiMAX

R
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nd
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ow
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Low
density

- Low
clustering Satellite NB

Wireless Access
Narrowband

20 Fixed GSM/CDMA 

Overlap areaOverlap area

Quantitative Dif. < 10%Quantitative Dif. < 10%

““ Qualitative assignmentQualitative assignment ””

GPON/FTTHGPON/FTTH
Existing AccessExisting Access
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Recommendations

• Identify key factors for network evolution and 
strategy definition 

• Develop team with capability to perform techno-
economical evaluations to decide best alternative. 

Collaborate with external experts when needed

• Investment in business evaluations produce the 
higher  returns by a high multiplication factor


