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Introduction

Rural and remote areas telecom case

» usually not interesting from business point of view

» telecom development should be supported by governmie

Findings of the United

Percentage of the population living in .
g population fving | Nations :

rural areas -
e e > all growth in population

will concentrate in urban

areas, no growth in rural

areas
27%

— — > most of the growth will
Ametin Saharan foiag south concentrate in urban areas
of less developed regions

Source: The World Bank(1992)

ITU-T/ITU-D Seminar 29 April — 2 May 2007, Manama, Ba hrain Session 9_4 -2




Rural population and teledensity

Population of large Large city Rural areas Overall teledensity
cities as % teledensity[%] teledensity[%) [%]
1:43 Low Income 6,0 9,26 2,15 2,54
1:34 Lower Middle 58 24,84 7,30 8,77
1:15 Upper Middle 16,1 30,77 21,10 22,94
1:1,05 High Income 10,8 57,49 54,83 55,21
Americas 13,6 34,8 21,72 11,39
Asia 4,8 25,97 6,94 7,84
Europe 10,9 48,24 30,19 31,98
Oceania 17,8 45,97 36,77 38,38
WORLD 7,7 17,4 25,25 9,20
ITU WTID 2002
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L argestcitiesvs. rural areas in some countries

Country Urban population (%) % of main lines in.urba n areas Total teledensity [%]
Egypt 42.6 74.8 325
Mauritania 495 100.0 25.6
Sudan 37.9 90.0 7.1
Tunisia 64.4 98.0 68.8
Djibouti 99.0 100.0 79
Kuwait 98.0 98.0 107.6
Qatar 91.8 99.0 110.0
Syria 51.4 82.5 275
China 41.8 67.4 56.5
Bulgaria 70.0 78.0 113.1
120.0
100.0
80.0 1 @ Urban population (%)
60.0 Lo
B % of main lines in urban
40.0 + areas
20.0
0.0 +
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Broadband connection- statistics
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IT density as bases for BBservices

Internet hosts per Internet users per PCs per 100
10 000 inhabitants 10 000 inhabitants inhabitants
Low Income 1 62 0,6 ITU WTID 2002
Lower Middle Income 4,3 264,9 2,5
Upper Middle Income 78,7 992,7 8,2
High Income .
1484 3992 3 Low/High Income:
Africa 3,4 84,9 1,1
: : : : 1/>60
Americas 1333 2164 26,6
Asia 28,7 434 2,2
Europe 1015 18045 18
Oceania 8B 6 homes with Intemet > 7716 of homes with a Persasg Gamputer Source:
WORLD 37 8208 77 ' ITU Database 2006
Ao R bemek Mg P Gum G G M0 By Lo et Ny a0 San S Ul Ge)  Gow My L e hw S Ngn s
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EU Project - Broadband for Al

CORDIS

> To develop the network technologies and
architectures allowing a generalised and affordablg
availability of broadband access to European user
including those irless developed regions,
peripheral and rural areas.

U\

> Optimised access technologies, as a function of the
operating environmenat affordable price allowing
for a generalized introduction of broadband sewvice

K in Europe including less developed regions /
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Planning of broadband wireless access

Re-Optimiz ttion

Network Denand P Operate &

. Forecast Maintain
planning Plan New Build Purchase / Build

PLAN BUILD RUN
OPEX Intensive
CAPEX Sensitive
N Optimum

Costs
Total

Service Definition
/ Market Capture

Access Technology NODES
Selection / Roll-Out
Business Case CORE }
Analysis
ACCESS

Serwce Mix,

no. of nodes
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Broadband access technologies
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Planning process for planning of
wireless BB access network

Marke!
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and Rules components and Rules d
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components
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demanc

Design Wireless Perform Techno
i e Design Wireless Access Networt Economic
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Planning case studies performed with
available network planning tools
6 N

The case studies present the planning process
that needs to be performed for evaluation of
wireless broadband access in rural and remote
areas

> Planning includes market definition and
optimization of the access network. First
access network is optimized regardless of the
terrain characteristics, then network is
analysed for coverage and result is adjusted
correspondingly

> The case studies are planned with professional

k NP tools, available through ITU partners /
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Oman — Test Case study
ITU/BDT Arab

Regional
Workshop on

“Wireless
Network
Evolution "

ISLAMIC REPUBLIC OF

®
uniTED P

'DISTANCES FROM MUSCAT
» 2 AlKnabosh 171
Bab 206 Khatmat Milarah 311
B Nawa 17

i 3 N o
@ = Rural market g\

¥
. = —Muscat area |

KINGDOM OF A
SAUDI ARABIA {

Muscat-Oman, 03-05
May 2004
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Case study Oman - Market forecasting:

i %]
B » Permanent service —
Residential - connection at 64 Kbit/s
: | | | Business - connection at 128 Kbit/s
Number of Lines £ Subseription Charges | Connection Charges | Equipment Charges
[~ Service
,12_ OMR per month. DT ¥ J Name FRural
L e —
fiea Size: 1065.0053 kn?
k 5 |
. . o
¢ 2004 005 2005 2007 008 7008 ? Customer Class [ Evolution | Penetration .. [ Total Number of Subscribers 2003 [
&m Bus_R 210 0% 3354.77
0 Fes R 210 0% 2238581
oK Cancel Help
» Market based on inhabitants
/ households per sqg. km. and
penetration from 2% to 10%
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Case study Oman - Technology definition :
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ITU-T/ITU-D Seminar

Casestudy Oman- Planning process
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Casestudy Oman - Planning wireless:

8 MULTILING 4.5.4

PEVP Oiplay Tooks Help Window,

DB (L e BHrh |t BAER. Sl AN 2

BS coverage

calculation

Long; 40837700000 Lat: 2512800000 Vale: Om.

Max server

coverage

Session 9_4 - 16
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Case study — Papua New Guinea :

il I = TELIKOM planning team
Pacific
Ocean
,m-z;:u W=
" g B
Vi .| i

Lo
e o e
ua New Guﬁa Solomon  Sea
Kaintha® Weil \orobe  Trabriend
o Kesma o o
DA Gt of rapus Kokbdas | * “ﬂ:f"f -

Suburban / Rural market

— Port Moreshy area
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Guk ot b
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Australia
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Case study Papua New Guinea —
Suburban and rural area :

LOCATIONS OF TELIKOM REPEATER STATIONS

User per sector: 254
Sector payload: 18 Mbps
Radius per BS: 3 KM
Frequency of Operatio.3,
2.4 GHz

Bandwidth: 3.5 MHz

TELIKOM planning -

wireless BB access
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Casestudy Papua New Guinea Planning
process:

T B177 24 SU0E
8,859,732.4140
b 134 274m

optimization of service

areas

8854 511 2
Altitude: 249.356m
o

517,732.280E
3.952,717.134N
64 078m
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Casestudy Papua New Guinea —
Planning wireless:

File Edt Database: PEP PtMP Display  Toolk Help  Window
B8 Operate Database: C:\Program Files'\I Stelcom\Multilink'\Database PNGioperate.db

Becroa @B |5 &G ilad |t hlmE e 5
=T

@ b Fook
Ela Makana Stree
q 3\)
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Case study Bamako - suburban area :
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Casestudy Bamako - Planning process

1 VPiaccesshaker - Bamak:
Froject Bt i

FasEe Sy E@aaQKix2 ?

Technology specification -

E ey

Tochnalagies
205

1 VPlaccessMaker - Bamako-BB ADSL_Pistim

05 igce Cost | Nod Casts |
o o Mep Todk Heb

rasEe SrE@aKya ? e
o — |

% Er—

et Faposicy | ook pzain] Pl

et | |O# Tecwooges
# 0sL

= 3 DSLAM faces:

N ;ES::?;EW ype: [ af Type: [1Moits =]

3 Lafisbougou
D._'gw P

- Cancel Help

i e . .
e [0 [x-s0i7is0 - 169200655 tadss | 111285748
] [ e Network Optimization

ITU-T/ITU-D Seminar 29 April — 2 May 2007, Manama, Ba hrain Session 9_4 - 22

11



Casestudy Bamako - Planning wireless:

&2 MULTILINK 4.5.4
Fie »

ikoungol
1 Miko]

[Sector Name. BS'

Polariztion v

iSaboliho:
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552 Sehalio

BS coverage calculation
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Case study Bamako — Wireless access network

1 VPiaccessMaker - Bamako-BB WiMAX

Edt View Map Tools H
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Case study Bamako - Economic Analysis :
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Requirements to services and customer
segments definition andorecasting

e.g. Permanent service 70.0 Broadband penetration S
i i 60,0 1 forecasts for the residential
Defined by required el ket - EU ;,4

bandwidth or bit rate w00 e

/

30,0
y (e.g. no. of subscribers) /
4 Saturation limit 20,0 /
Logistic or 10.0

Gompertz: ._,.—-/7
- 0,0 : ; ; ; ; ; . : .
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Linear

trend

Forecasting of

Expoyiﬂ/d e customer segments

-_— e.g. Residential market:

Beginning interval Average interval Saturation interv

Typical for rural and remote areas :  Individual, fa ~ mily, commune
services/users
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Requirements to themodeling of user locations

Y
/

Digital maps — Geo Cjata

< zoneséareas

l/I-/L-TM Elevation data

nodes / sites

DEM
e
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Requirements to the network optimization

Location on nodes: Service areas:
E.g. optimal placement of BS E.d. optimal service areas of a BS
] g LR

Terrain Based

Tropespheric Effects
=3 ﬁ}* Atmosph. Absorption

A 0GHz
e on >oGH

ITU-T/ITU-D Seminar 29 April — 2 May 2007, Manama, Ba hrain Session 9_4 - 28

14



