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4.5 TR LT
Telecormmunications i3 an essential part of any economy. 1L s the vital

nging upon which nther sectors” development and growth are hingsd

L A

o

Effechive and effidert elecommunioations 1s only achievable if there is

Y

o

erfect interaction (interconnectivity} among all the different sarvices
providers i the indy sty
This project 5 8 research study conducted o ook at the concept of

telecommunications  with emphasis on the most widely aoo

mobile telephony technology Global System for Mobile communioation

A brief historical backgrouny

telecommunications and an
exiensive work on interconnectivity also formed elements of the

project.

.3 EAERMATUNE BEYIDYW

Telscommunications 15 38 ol 23 the existence of man. Dxamples of

rly  telecommunications inchude the use of whistls, smoke fire,

tatking drum i




o

The advent of mod
1876, with the iny
Modern ielscomm

deveiopment, The

Strowger in 1889

sebion of

fern belecommunications started on February 14,

o~

o~

elephons seb by Alexander Graham Bell
pications has wilnessed ssries of changas and
ivention of automatic exchangs by Abnon B

marked the bDeginning of now legse of fife into

telecommunicalion:.

irn 18473 the

teiephone size, whi
The unvelling of W

inveniion by Beild

oY

A5 the eleomimy

copventions Dwishs

efforis wWers concen

G Gom wr $i0% ¢ 4
than 20048 an. B

telecommurications

g e

first central office exchange with common batiery
e operational, This led o reduction in subsoribsr
oh often come with bulky battery W provide powar

A VR I

snsistor by the Bell Systerm on July 1%, 1948, o joind

~

poratory scientists: William Shockley, John Bardeen

hein revolufionised the felecommunications industry

=ation of avtomatio elecironic exchangs in 1960,

P

pications raffic beging 1o increase beyond what the

d paiv and coaxial cable could effectively cope with,

rated on the use of oplic fibre as earty as in the

s

fort vielded resull in 1970 when the wio of Drs,

W

natd Keok andg Peter Soholty who wers upooming

chured an optic fibre messured astienuation of issg

iR

patwork marking e beginning of fibre oplic




in order to combat the {A”Cf”?f”’f’ of subscriber being fixed o 8
ion for telephoning and other felecommunications sarvice
e relephony whose halmark is mobiib
1 oand this has since proved (o be the fastest growing aspech of
relecommunications, For instance, G5M In Nigerta, which is bharely
three years olg {2001 - 2004) host over 80% of the lolal
fowever in &b thess vears, the government or 8 singie operalor
often owned virtually all the world telecommunicalions outhits,

Hheralization/veregulation wind  blowing  all over the world
goonamy hes brought about a new phase of challenge in the

telecommunications seckor

o LA e

il

dgeria  for  nstance, before the  esiablishment of  Nigeria
Communication Commission {(NCCY by deoree 75 of 1992, the only
single network opsrator was  Migerls  islecommunications  Limite

(NITELY and the wo o Interconnectly

iy wWas never an issue,

With the licensing of some Private Telecommunications Operators

G i 1986 by MOC, and Multilink Limited commencing commerciad

services in 19987, the frst interconneciivily problem

pications industry in Nigena
However the problem was amicably resolved after several negolialbions

petwesn the incument then (NITELY and the new entrant {Muliih

15




o~

these series of negotiatons wasted ennrmous Ume and money,

Lhey

s o Y - e -~ W B g g
by re-amerged @ couple of yoars

Wirsiess Access (FWAY operalo
A F e 3en g S g o . .
with the coming of ShM operato i frnobile), and
N T ot - - "-;'5 B SN 1 . ISR ARy - YL O] R - - . 5..5
PR Gy L) R OTOTHErn OF 0 CGUINE e more Came with

LIV

full forre and the effoct this Urme was really frustrating because severd

ere owning a

refephone H

3005 when Globacom the fourth GBM operator and

by a0 88 I

unchion with Massyrs

PO SR
ENagomonT and

and information

Paass
{3
3
ey
<
3
o
o

This nterconnection charge rate was




developed in December 2003 and 1 s o be operationst by January
2004, sithough it Iy operational ab the moment, but the chargs ratg
has been Challengsd in the cowt of law by one of the nebwork
ORETAIorS,

c-;!,u\» \,:-

Aleo in the bid to g2t compele rent persunnel for the industry, which can

ect the interconnectivity probiem resolution, the Digital
pridge  Institute  {(DBD,  an  instifubion o frain personnet in

. -, HIEPEE S PN APRAPE S W T g e e e a S gt gy a2y B enn s IO A
telecormmunications and 1T was commissionead in May 2004,

This proiact im o born cul the need o have a felecommunications
industry in Nigeria that can fully integrate the nation intoe the global

dHation/liberaiization of any industyy i3 10 maks

roncrn Tor falr competition among all the plavers; iU is a global fact that

abeul gualty services ab cheaper poice, Bub these

interoonns

This work itemized the varous causes of interconnectivity probiem and

i ooroffers the best

e teohnical way of resolving and praventing

verconnecinily problom.

3
:

£




The present boom of the teiecommunications industny i Migeoa

siso serves as ar impetus to conduct the research. With the

depioyment of G5M techngiogy in 2001, it is expedient that the basic

H

techinology behing s worid acclaimed best mobile technology o be

£

afty discussed within the context of an under graguate project,

1.3 PRHOZIECT LAYOUY

The fHrst chapler cives a general introduction of the work paying

sttention o the Huorature review, obischives and motivation of the

Chapter two 5 ail ahoul the concept slecommunications, some of the

present day ©

taechnoiogios discussed under this chapter are

ol

Pubiic Switoh

o3

one Nebwork {(PSTHY, Integrated Service Digit
Metwork (15008, Voice over Internel Protocol (VolP) and Public Land

Mobiie Nebwork {PLMNY with emphasis on GSM owhich is a tyne of

b3l P

A brief history of telcommunications indusiry i iz detailed oul

in chapter thres b dividing

independence and cost-independencs, while the iatlter s subdivided

LR

intg three phiases,

Chapter four outiings inferconnectivity problem looking ab it from the

o




possibie solutions to the prabierm.

1y chapter five 15 the genersl COMMENDS, recoramendation and




CHAPTEE TWO

FHE CORCEFT OF TELECOMMIUNICATIONS

2.4 BMTEHILOTION

Telecommunications can be viewed as a oword comprising of

s
P
o
o
%
3

commurnication. Telr stands  for remole  indicgting Dridging o

£
~

™

s the ewchangs Of

comprehensible infomative, Thersfore relecommnunications  can De

simply defined as the remote exchange of oo sprehensible information.
Erorn techricad poict of vigw, telecomrnunicalions w@iwork IS 8

coherent systern of awitching and transmission devid

sonechions betwesn any two subscribers terminal of ©

bt

P
e
3

nebworks,

Telecommunications  has winessed serd

i3 {:

es o of  Changes, which are

fatlouts of technolog ol advancem

ent that are usuaily applied n the

et make-up of telecommunicalions nebw

AN

retecommunications s no doubl the most exditing

occupational figld

siety, There are numercus applications of

of man. The following points highlioht the importancs

n ot

%, 74 P ol oo P e 50 - - K f..‘ P
o In i the bedrock of modern davs FIVET

ferne, rov

informatior con fravel over a distance of several IOMewrss v irhout

<%




the users themselves moving an inch Le. it replaces physical
mvemnent of people aoross distances,

» Telecommunications s referred o as  infrastructurs of
infrastruciures beoause iU is the very vital engine of any economy,
promoting the deveiopment of other sectors such as agricuifure,
sducation industyy, health, banking et

< I s owary cost effective. This is evident on everyday Dasis how
feleComiy f‘ai(;&t:i(}ﬂf& saven time and monegy,

% The security of any nation depends on effective comwnunication.

LBome of the technological breakthroughs in telecommunications

4 Telecommunicgtions is indispensable in the Umes of smergenoy, For
examples, the use of spadial emergency codes. In Nigers, 119 I3
for emergency ambidance, 1920 for fre sorvices ebo, USA uzen 911
for emergency services,

S Above  all, tslecommunications has  brought  aboul  rapid
dissemination of knowledge and information because the world now
is a global village.

2.2 {OMPONITHEY OF TELECBMIMINATIONS YHTWHHEK

Fvery telecommunications network can be broadiy subdivided into:

1} Bwitching

23 Transmission
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5

Ciruit switching 8 2 method of routing

matwaeen an originator

and 2 destination th rough @ SwWitching copbre from lotal users of frorm

pech g e

b

R R Y P T P P PSR oS
OENeY sy toinng ComTe,
s

In a circult switched ne

wwork, @ physical path is obtained 107 anigh

H P 3 g PR, ST " gt 57 RO W R 1Y >.~§, -y
dadicated to @ singe connectinn bDebween two £bl points i e

aetwork for the duy stion of the ronnection, DY

e

[ 23
Eing (4 LS ? ﬁ’n PALEY 2

-3 K ¢ de F e R = L T 3D g e B TR R E i
Circuit switching systems are teal FOr COHTMTIURITURD rhat reguires

dred in real-fime. 10 g use in PSTH angd ISDH,

4 store-and-forward concept where & mes LEAGE

with an appropriats dest ipation address s sent Into rhe nebwork and i

HRAN

-+ intormediate switohing point where U5 integrily 1S

(A
%
o

rhecked hefore 1185 sent onio the next stage of 1S

)
i
Q
P
e
-3
a~n
3
<
1
g
s
o
-~
S
=
wad
e
Y
ol

H P I 3 P " wyeg _ﬂ.._,_.,-,_;
ar route for message animiss ion may be fxed or May be gdatermingd

T e T e e Frosenarrin VG oo ey P b
dynamically 23 the riesEans Drogresses LowWaras ie dastinalion nnd



2.E.E.3 Al R HW RTINS
Iy packel swilching, & mMessage o divided into packers and eath
packel sent indivicually undike message switching where the wie

massage 15 sent at once. Al the destination node, the packels

%7,

S B N e YT = S P P e P o T d T pE:
Packel swilohing makes mone efficient use of band

dwidth comparsd

with the circult swiching bed shore are no dedicated channels for

users, It 15 mostly applied in data switching whare some amount of

o S P RS R S T T T | 33 it eb el Pvmber rier e
delay is accentable. 1D is exclusive o Ihe public Switchod Data nelwork

“xd

e X255 nebwork,

g

3.2.2 AN IRREIGN

it the Irans

ort of information from one point Lo another

Transmission could be belween a subsrriber terminal and the swilc oy or

The information he ng transporied i elther a user ‘o fraffic or control

sionals neeved for effechive rommunications, The medium used for

rranerizsion is known as physical channel oF ik,

Tn relecornurioationss, the ransmission m wertia can be broadiy divide

intn two categories thus

=y




&y Bound

%224 EpaRpEIRERELER MIBERES

in bounded media, the signals are transmiite

e
£

confinsd physios

medium, Pounded media are also Looown as cabled or wired medi

P (, .
The following types of bounded media el

e b b PYWERER S PAIE

Twisted nalr wire s made up of insulated ropper wires that are byeisted
or bounded togeiher,

Their size vades from 22AWG6E - 20AWE
were called telephone wires due o iis dominance as Lransmission
rsdia in PETH betwoen subscribers and the excnangs
B0k d.2 GHANEAL DALY

cagial cable consiss of a central COpPRar SUTHURL ded by an insulaling
mpterial, They arg concentric o ross sectional wview, They an

slagsifisd into gifferent clpsses bhased on thelr Dransmission Hne

impedance, FOor SXamp de thers are 5003, 750, 930 impedance coaxial

of coow cable over Twisted Palr is i high

nandwidin, Due to rgh bandwidih coavial caple are used as submarnne

<

rejecommunications media in Hnking two oW miries e, intercontinentsd




unications sysigm Das

FRLNTEMIan’s

reguirernent 5 evicent

RISV AR NS
P o iy
Lhaliow-water cabie

By Deep -water cable

GRS LS GRTEE FEREE

non-metaliic cable that uses a bearn of Hght o Carry dald

H v

through giass Gptic fibre s the & z,z;zk,,wa,‘zt material along which

Honht s pransmitted. Bvery fibre {oplic fibre) comprises of core,

argth mend :é;'fz',

The core ie usualis glass swrrounded by elther o glas:

cladding that is of lowsr optical

The difference Dotwesn the

Y,

cofractive indices of the core and the ciadding keeps the beam of Hght

o]

T o o e -
PEYE Cover and %8

ey g o b P 2oy gy B - o ey 3 oreg oo
e to ogive protection o the glass

Pt DR 4 e Sem
fire as well a5 i

11 environmental contaminalion.

atenories of optic fibre basad on the m e of

(%3

¢

propagation of Hght through 3t

o
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Cormmurdeation th
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sysiom, e ratio

gy Terrestrial

comfined  withen  the  earth  atmosphere. T
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o wenve
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RN FELECOMMUNIUATINN BETWHREK
Tetecommunications network s any network that offers either bearer
SEFVIIRS OF [S8rvineas,

3

v oprovides a transport system’ for exchanging of

A bearer service S
information whole o teleservices 5 “oomplets” in the sense that
inciudes defined protore! for communication,

‘g pes

From the nebwork operato’s perspective, the teleservices can be
divided inio basic services, valpe-added services and supplementary
services, The type of raffic passing UYwough any Rlecommunications

pebwork 15 either voice or non-voice raflio such as data, viden, ang

mutimedia, For every good telecomymunications network, s services

e and has a

must be affordable, widsly spread, user

High degres of availability,

Z.8.3. FEYPESE GF TRLECRMMINIT A IONN YETWaRE
Varipus types of telecommunications networks exist o fulfil the actyuad
reed of the users. The networks considered in this section, fulfil both

TR,
Falov 3 4 ".é;

- angd ron-voice bearer services angd telesarvices:

<»/‘
f‘3
(3

ViR ang PLMN,




3 O BRAEY . BRUEBEES  RWWEWO RS WEIBEERIEGENE NEVEYYENY
PETH Is the oldest snd hitherto largest communication nebwork in
pshoncs, The orimary characteristios of PSTN are;

S400Hz

&

= Analogue access 30
cuit-seaibohed duplex connection
w Switched bandwidih of Sd4lbps, or 300 -~ 3400H2 Tor analogue

exihangs

o m

FTEHANSBIESION ME A
The medium mostly gssd in PETN Is wisted palr primarily bhetween
subsoribers and the asbwork., In fxed Wirgless Access (FWAY, radio

communication iz used, Coaxisl cable and oplic fibre when used arg

mainty for backbones,

SHwitching in PRTRN is bassed on clrogit switching method, During the
se of interconneching any wo

contact  bebween  thedr

chigital switohing

subscribers volce samples are




nked together o form logiost connection, PSTHN digital exchangs

up H4¥Dps conneniions,
PR MOEREE

BOTH nodes re graupe

3 P AV s ) e T O R el T T8
o iocal exchanges, ransit exChanges ant

o Local exchoangas (LEY - they e used for Connec

e tneal area. 1is threg fupdamentat |

ad To switch calls frem vhe conpacied subsoribers L0 oiber

in the sams exchangs or o 50me spacific type of

eguiomant in the exchangs

b NP TS 2 e 3 h e By g et g en g b ., N e T
0} To switsh calls between she conneoted subsoribers and oiher

g

£y To charge for locel and reunk calls and the use of distributed

e switches vraffic within angd bebween differant

e oiher

Crications nebworks that belong to prner nebworks




AN PRTN T OLESEBYIVES

i2 shinny
£ £} iy siriched

102
s
o
o
N

E P SN P RSN U A oy pey e o e
4, Data comnunication (Via modem)

HILHNALLING

Before s volce connection is established by A-party {Caliing side) with

7

party {(called s

e R8s I send me

host exchangs

route is required, whether the route 8 free or busy, whather B-parly s

on-hook or off-hook

this anformation i

iy

il us

ne dedicatad oha

the signal i sant teeent along

BLELECE BREEY ~ ENTELHATES SEHYICEY BILYTAL BETWORR

SR Y S - S e ” s s o gy pey b gaba  nes aetedn saay ooy O - S - i 3 57 B g 5
ISDN purpose 5 I support & owide rangs of both new and existing

veice and dabs services using a ibmnited, bubt well-defined seb of

oy 47 ke - " £ v vad ] LY.
connections types and interface

user and the nebwork.




s {g une of 5 of channg! use

vransmission rate of 84Kbps end s

yransmission of subsoribers” information through the nelword

SR TAA T

nRA - Basic Raive Access: I is defined as 2B + D7 L {ZY B4 4 16}

bps. b ampoys  pleisochronous Digital Hierarchy  {PDH}
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a3 foliows:

managament,

and Japan) end 308407 {or burope. £-4 mas & 1

; P i st
23840 uses g T1 stands 1)

t sadkhng POM transmission system while 208400 uses an ol slandam
2.048K0ns, For the synchronization and nab WO ST

sranderd uses (2,048 ~ 30Y30464) = 64KDLEs
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RARE LNBN YTELESERYIORS

L, Telephony

4,
3 20 bebenony and vidoo conferenc frig
ISDN alse offers supptementary services such as

Calllrg Line Identification Rest triction

< Mubticle Sybseriher manper

Zdh VIR - YRI0R BYELR ENTEBRNEY PROTRI0L

The basic operations of Yoip is the

followed by compressing of the dats

straam o o lowver data rete based on propristary or standardized

2t petncols used for an Interpet

st Conteod Protocol s used ransport




]

addressing oy "';rz-;aci;z;-r‘y' information, wihils UDP

- Liser Datagram
Protocod is used for ine actual fransfer of voice-digitised packets,
Signailing (calling sbie) angd party B {called side) combinations arg a3

fotows,

 Party A Termingl | Party B Terminal

P
2

2 Tetephons

{POTNADDN/GESM.)

Urelephone Telephons

;

wﬂ FRAISDRN/GSM.LY PSTRASDRN/GSM. .Y

Table 2.0 Possible Combinations of Party A & B in Volb

The three myior componants of VoiP are ays follows;
3 i

.u\,.‘

s Media

BWRYS

»  Pedia patews Ssignaliing controlle




1Y 1t can be used as a3 single infrastructure for providing both

Internet access: and Internet telephony bringing about lover

oonh,

23 1t is cheaper 1o make long distance

Oy

aths e, "zzw“sai onal cails

through Internel than other ne tyorks such as PSTHN, PLMN and

5N,

[HEADVANTAGES

1y The major sethack of VoIP is its lower volos qualily

2y Another maior constraint of VoIP 5 compatibility an
interpperabiiity, which resull out of proprietary ways

different probiems encountered,

4. 0.3 PPLBN - PUBLIYC AN MONILE METWORK

A PLMN bn telecormmunications network for moblie unis.

phe fastest and mos: popuiar telessrvices that has ever ¢

The halimars of “LMN iz mobility in which subson

oiten

i

Caused

5 of 8oiving

r ;. Acq

. . &
5 ong O

gwisted,

are nob

tded/fixed to a location for telesarvices, Most subsoribers are connected

viag radio access,




Any PLMN [moblle network) has four sections or compositions, which

38

Matwork Switohing Systermn (NSD), Base Station Systom {855,
Cpsrating and Maintenance Centre (OMO) and Mobile Station (MS)
The develgpment of PLMN has been phenomenal progressing

from analogue o dighal as well as complementing the terresinia

system with satellits system,

248530 TYPRES 48 PLAEN

The moebie networks can be broadly divided into analogue mobile

networks argd Digiad mobile networks,

ANALGGUE MIOBILE NETWOREK

Anatogue moblie network are characterd

control channels and traffic channels are anslogue. In the same veln
both voice (300 - 3400KHEY and data are frequency modulated on 2
carrier. The following are the szu:m,,s standards under analogue moblie

nebwinrk,

o

1. MNMT - Nordic Mobile Telephony

ki

Thiz was the first commercially operabed PLMN {1281}, The

standords were defined by Nordic telecormmunications

Adrrinistration Tor the Nordio countries,




Pw vartants based on frequency band were  speci
MMT450 and NUTI00. the latter was inbroduced in 198G,

w

2. AMPL - Advanced (American) Mobile Fhone Systerns

A consortium of TIA/BIA/ANST deveioped this Mobile nebwork
standard  and it becoms operational in 1984, In 198E an

H

pP AN

extanded version E-AMPS was deploved to comprise of wider
fraguensy - AMPE networks are found in Amerd /’ sstratia
and Asia,

A0TALS - Tobal Aocess Communicabion Svstem

TACS 2 a modified version of AMPS: itg frequency hand s

somewhal higher, The modification was made with the Britigh

markel in view. It becams operational in 1985, Ag

o4
i
g

t
rote
P
pory

aimost exheusting the available channels opn TACS frequenay

bandg |, F-TA

e
o"“s

25 {Extended or enhanced) - TACSY was introduced
anid became operational in 1988, TADS has spread o many

countries of the world,

fable 2.2 summarises the Analogue Mobile Nebwork

Standard | Svstem siart | Freg, band | Freg. band Channel

Uplind (MM} Downdink {MH2Y | capacity

NMTAED | 1881 453- 4573 463 - 407 .5 180/359

NMTO00 1986 890 - 915 935 - 960




ApEG 1984 524 - 849 L BED - HY4

T

EREL-THRE BEGRBELE

They are prim

impiles the speech i

nebwork are as foiby

yarily ¢

bde 2.2 Analogue Mobile Standards

TR

Faracterisad by thelr digiial ¢

coded, As regards the control channels, they can
e either dighsl or anelogue. The four standards of Digital Mobile

1. GSM - Global £ ystern for Mobile communication
Thiz s the world aoclaimed best moblle nebwork., If became
coramercially operational in 1922, The history of G5M s an
it initially the aconym G5M stands for Groups,
Spéciate Mobile, an ETS1 {Burope Telscommunicaltions Standards
Instibule) orolp, which i 1882 was assigned the task of
speciying a rmoblls nsbwork thal most importantly will allow
nterngtional reaming and certain ISDN functionalily. The GSM
standard is sxpatiated further in section 2.5 of this profect work,
2.PDE -~ Persongs (Pacficy Digital Celinar

This was sped
Radio  Sysis

5

y ROB {Research B {}ﬁm,opﬁ“m? et

%y iy Japan  in cooperstion with  eleven
ST

D



manufacturers, three of which were non-Japanese enterprises, It
was previously called 30O - lspanese Digital Cellular. PDRS
became comrigrcially available in 1993 - 1994, The air interface

i open and similar o that of D-AMPS whils the nebtwork

arenitecture and services are more like GSM, For the time Deing

s B

it iz ondy avalable in Asia,

Lad
.

D-AMPS - Dicital Advanred Mobile Phone Svstem

tary, 10 is an AMPS that uses TOMA {three
trag shols) as access method, Recent version of AMPS was

designed o sperate ab frequency band 1900MHEz and is calleg

L7

1900- AMPS, Is coverage area is same with AMPS,

4. PCS -~ Persoral Communication Service

o

This is an open standard; it mainly specifies service interfa
PLS systems can either be anslogue or digital, us ing cetbular ang

cordiess technigues, However it is often implemented as aiiath

systern because of digital system advantages gver analogue. The

digital access method s sither TDMA or COMA,

Table 2.3 below sunmanse the Digital Mobile Network standards.

Standard | Bystem start | Freq. band | Freg, band Channesi

Uplink (MM} | BDownlink (MHZY | Separation (K

GoM 1992 890~ 915 935 - #50 253




PO 1993 Y4 - ‘35}’&« B0 - 826 A

D AMPE 1R CB24 - 849 BED - 594 30

Table 2.3 Digital Moblle standards

I S
Due to the wide acsepiability of G5M as o dic 3?&5 mchiia cethylar

Communications standard worldwide, with |

its presence n gver 190

countries including Migeria, This section will give a concise analvsis of

the technology of GSM. s wide acceptability i3 due o the advantage

Y

enumeratad bheiow.

SHBRYANTAGESR B 453 OVER ANAYLALTE MOMRILE BETWHEER

1. Compatibility - GBM as o digital cellular standard s operational i
pver 190 countries of the world, and this has furthe posbrenginen
internationsl roaming factily available to the
anglogus sysiem, this feature s nob readily avatlsble due to the
different stay dards in nelghbouring countriss, For instance, the

woartd rnap bilow shows different analogue mobile nelwoerks in

vue in Giffersat Buropean countries,




2. Noise Robust The

analogue systerns are morg vulnerable o

o various  sources such as  Hghining,

interference éng
¢ is tess susceptible 1o noise interferance

Fandardined

tanne!  interfersnee,  adigoent  channs
% background noise, With digital system

erfacs: With GSM, a network operalor is

H il -~

a% single eguipment vendor/manufacturer, becauss

EEM eguinme

ndomanufacturers that brings about competition

which pventisa

NN

improved voand confidentiafity: prigr W the advent of

anatogue network are stolen .2, inlercepted by unin

u\,

oy
SYS
K

ab compunication systermn has been able to curh this actk w

st prind f"“ini"}” th

HOUGH dm foliowil :;= MRANS

of the air interface

Tt

ME ang SIM o

smean

Naart®

hentication

U1

One of the major advantages of GSM is its

53

it offers available services on ISDMN,

Fnhanced 13 of Services: GSM offers various isleservices

inchuding

{

e

of  supplementary  angd  valus-added-




7. Flexible ;‘;cwsa‘c ver: Unlike the analogue mobile networks, the

Wi

an quality level of uplink and downlink as well as M9S distance

8. Flexibility and increase capacity: GSM is software dependent and
s0 new featuras can be easily added and the installation of new

IREN

network, comyponents and reconfiguration of exis NG Ones oan

easily be donz. The development of half rote speech thai is

presently on, this will effectively double the number

L
=g
i
st
oo
;-\

lata
LR

charnne! on a carrler,

E.5. 0. EB0E NETWOHNNS LV ENYY
This can be divided into four cateanries thas:
Lo Metwork Switihing System (NSS

4. Base Sration Hystern {B55)
3. Qperating and Maintenance Centre {OMO)

4. Mobile Statior s (M5

it e

\,.M./

HETWORKE SWITY HING SYSTEN (Y8 {OMNPONENTS

MEC - Mobile services Bwilehing Centrs

Al telaphony-switching funchions for the mobile network are

performed

e
~

cthe MBC, Such functions inciude controls of ralls o

R

30
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data systems e.g. POTH, 150N,

Public Date perwork th rounh e GeMSO - ateway  Mohile

services Switthing Centre. The MSC a0 provide operation and
maintenance wupervision, Diting and maobility m anagement,
HLE- Home Location Hegistey

The HLE serves as the centralized netwind database that stores
and manages all mobile sybser iptions belonging to specific
netword aperator. It is more of a permanent databaze for

subscribers’ information, The information storsd in the MR

war identity
¥ Subscriber supplement: ary services

< Lubscriber noation information

=

o’.
(f"

ubscriber authentication | rformation

The HLR can be iy nplemented a8 8 stand-; stone or rtegrated into

LA

the same nebvork node as the MSC,

VL - visor Location Reginter

miohile subsor bers ¢ currently located in a noMBE ares. This implies

each M5C has 38 VLB abtachs =3 Lo it AS soon a3 a Subsoriber




Oams inlo a new MSE area, the HLR sunplies the subscriber

information to the concerned MSCs VIR while at the same the

HMLE updates = location information, Information in the

< Lucation Area Ddentity {LAD
do AUC ~ AUthentication Cenirs
A% the z*z.izf:fz:zf delineates, s main function is o authenticats
SLUDSCrIDers atismpting to use a aetwork. The AUC s connected
o the HLR and it ensures ne Wik security,
©. BIH - Bauipment identity %%.e,ég;im:ﬁr
PhEE B & ratabase containing  mabile i*i;ijig’}ﬁ“;{f,’;ﬁi ideniity
information that helps to block calls from stolen, unauthorizssd or

defactive Monile station(s). Any given Mobie equipment g

classified a 45 any of ihe following

Defective Mobile Eauipment

3K List | Stolen Mobile Equipment

e 2,40 FIR Mobils Equipment Statys

533




However the EIF s an optional component in GSM network 5 and
15 often not used by most Mobile networks operators.
BASE STATION SYBTEM (BES) COMPONENTE
2. BEC ~ Base Stdion Controller
v is a high capadity switch that manages all radio related
funcrions  of 68M  such  as MS  handover, radio channgt
assignment, 1L conirols one or more TS depending on ths
configuration use by g particular nebwork,
B, BTS - Base ranscebver Btation

T ooomprises of transceivers and sotennge thal ar

m
5
s
f""-

[ES)
cerve each cell in the network, BTS conbrpls the radio intes fare

fo the MS» The BTs supports cell with limited  conirod

funchionalily,

TGN BENITORING CENTRE (NMO CRMPONENTS
a. OMC - Upersiion and Maintenanes Cenire
An OMC is g computerised sitoring centre that s use for

monitoring network status as well as the conbrol of various

sysiem paramalens

3’5

The DM i connecied o other nsbwork
components vig .25 data nebwork lHnks.,

b, HMO - Hetwork Monitoring Centre




The MM s usually ong in g given nebtwork, The centre s usad

for centralised nebwork contrel, A OMCs in the nebwork

controfied by the NMC, Both OMO and NMO may be implemented

i the same physical network node or at different ocations,
MOBILE BTATION (148

The M5 is the subscriber equipment used o communicate with

mohile network, It allows & subseriber to recelve and make calls,

M COWPORENTS

j"c Yt }i} ;f‘ ‘{"}’"{ i {" il/ *ﬁ-/‘ "H“w%{ {;(‘ - e
b A subscoriber Hentity Module {SIM)

ME - Mobile Baguipraent

s the actual telgphone termingl, Every ME has g unigue IME]

Bi

Internabional Mobile Dguipment ia"}@;“i* They can be Classified

AR 4 bR S B LWt

five varipus classes based on s power ulilization.

CLALSG MAKIMUM POWER

5 3.8W




Tabie 2.%: Power Consumption Classification of Mobile Eguipment

3,

The ME can e classified based on size as hand-portable unit, sortable

;

unit or vehicle moubed,

BIME - Bubseriber Vientity Moduls

1. Fiwed dets stored before subsoription is sold e.g. IMS

authenbticabion ey,

4. Temporary cetwork datar e.g. Location area of

533-

suhsoriber

u\\\f

and forbiddey PLMNsS,
3. Hervice date 2.9 Ianguage, advice of charge,

Thers are bwo ypes of S card,

-
Y
N3

PLUG-IN B

| —

o

Mg 4.4 BIM Card



4.5.2. LAY FHESUERGY BAND

£

SM ooperates at fous frequency bands of B0, 1800, 1900 ang 400

L% Sua

Originally in the devsiopment of GSM standards, SU0MHz frequency
band was specified for it Speration. Most GBM natworks in the world

use this band, There also exists the

3]
T
3
ey
i
Ty
o
e
Cahah
2‘"{“

cnbended - My in some
COuntries 50 85 o provide extended o capacity for G5M, In the countries
where both origingl and B-GSM operate the former s callsd Primary-

GEM (P-GSMY.

LA 1809

Dus to the limited available Absolute Radio Freguenoy Channel
Numbers (AFRCNY ab the SO0MHz frequency band, and so as to
§n{:56hg competition by increasing the numbers of operators: the
United Kingdom (LK) in 1990 requested for GSM IBOOMMZ version
Prior to 18497, the GEM 1800 was called Digital Cellular Syst

r Bystam,

L% 1909
This was deveioped to fmplement the PCS of Lnited Siates. Dy
prior allotation of the QOOMHy frequency for D-AMPS in the

Aanerica, GSM 1900 was seen ag an apportunity 1o bridge the gap of




e same safe for the support of ANST signalling by GSM 19040,

GnRE d9d

Thiz iz the ishtest GSM Frequency band released by Buropesn
Telecommunications Standard Institubs, 1o sarve as g jogical way of
introducing guality Cgital services and seamiess international roaming
for  NMMT450. Toe two lesding marafaciurer of  G5M

teleconmmunications squipment: Nokila and Bricsson are Tully invoive

in the releass of GBM 400, The GSMA0D technical detalls as propose

-.)\..

- G5M400 B~ GEMI0OO

| _
;
Freguency Range {4504 ~ 457 .75 Mz (4788 -

Liniink

L Downlink

anokey

é

i

Diiplex LMz

| Carrier Separation Mtz GrAvEe
§ i
: i

?

-




The summary of

as shown in Table

R 4007

ooency Dands comme

chical Standards

atly operationsd

G5M 180G

G IR00

reguency Rangs

{1850 -

M 1990} Mz
PRSI £oh o - oy ER v uls
Liplink {1710 1785} {18540

-

rorwndink

=
oy

Separation

Wiz Mz ; By S A

Wavelangth =330m sA3er | om =1Gom
Bandwidth L 20DKHZ 200¥Hz | 2D0KHz 200K HzZ
Duplex Distance | 45MHz 45MHzT 7Rk 508 My
Carriet - 25MHz 35MH2 GEMH SOMHz

ARFON

RN
~d
&Y

)
35

LB,
G5M uses (3
and mors eff

bandwidih

S B0, 1804,

iclent form of Pha

ussicn Moduiation St Keying (GMSK)
sng Shilft Keving {

than wrdinary PBKL GMEK is achieved by

1900 Techr

el PUGPEREILAYRERY MERT RIS

AN

cal Standards




signal through 8 gausian filter and the output of the filter is fed nlo a

phase moedulaior.

Thi aocess method wsed in G5M s Time Division pMultiple Accens

(TDMAY, 1L has eight tmeslots in g TDMA frame. Implying a single

3

The  elght stages  involved in GBHM rransmission  are  depiciad

ammatically in Fig 2.5

g 2.5 G5M Transmission Process




%.5.5. THAMERIINLON PREOILER
I the course of GSK transmission process the foliowing are the
common probiems encountarad,

» Path Loss

w Shadowing

W Multipath Fading: This is either o the form of

a} Ravieigh fading

PO T i L oty oty e E O 2%
b Time dispersion,
7 !

Ne M e Hty oo o e
o Time Algrensst

» Combired Sigaal Loss: It is not a form of Wansmission pro hern

nut it is the (ombination of Dwo or more of the <

Q.}

fnrementioned

problerms ocoaring at the zame tme, Combined signal loss is

oredominantly responsib

te for transmission path 1038,

2.5.7.  TRANSHISHION PROBLEI SQLUTIRNY

Gome of the methods used in minimizing the effects of the above

nroblems include

» Antenna Diversity: Thisis either in the form of

ay Space DHMversity
0y Polarization Diversity

51 i,;.r

» Freguency Hopping




» Thning Advance

» Adaptive Equalizalion

43




SHAPTER THINER

S TELECOMMUNICATIONS EVOLITI0Y 1y

HELEEEEA

:

The advent of mudern telecommunications In Nigeris s over

century {1886 - D004}, Modarn communications iself started in
LBYE with the discovery of telephons seb by Alexander Graham Bl
this revolutionary “hangs i telecommunications started ten YRATS

fater in Migeria thanks io the colonial status of thae nation

in trying o xeray the ielecommunications evolution in Migeria,

lecommunications is divided into the pre-

independencea and post ~independance ora. The post independence

era is further subd vided into three ohases

B0, PHILINBEPENDENSY £33

1886 marked the beginning of moedern telecommunicatio

it

N5

]

Migeris with the

St

xrabiishiment of o ceble connection betwesn Lagos
angd London office of the colonial master, Seven years later {18usy

telephony service: were made avallable to all Lagos government

oifices as well as extending it o Jebba and Uorip,




3.4.%, ESTARLAREMENT ¥ POsNT ANEB THELELRAPSRY

9T

Prigr o 1907, a docormmunications serviges were under the Public

Works ang Depayoment {(PWDY By 1807, the responsibiity was

/ YIS

Had besn

n 7

transferred o the Post & telegraphy department that
formed 1o operate all slecommunications services
The amaigamation of southern and Northern provectorates in

1914 brought about 2 new challengs for the PET; the thollenge was

the nesd of linkipyg 2l the oolonial administration

aase the wionial covemanoe,
The PEY focus after linking ail the colonial offices was the

commencameant of commercial

relocommnnications services bebween 1ty and Unlabar. Prior to this

time afl the telecommunications services were geared towards the
cotonial aoministration. Significant growth of commercial telephong

wads witnossed between 1945 and 1952, when g three-channe lins

carrier sysiem weas commissioned bebween Lagos and ibadan, and it

was lgter oxtendod Lo Benin, Oshogbo, Tnugu, Zaduns and Kano,

This speciiic nebyork | ad what can be called the frst nations

AV RIS 91

-

natwinrk,

The intredu ction of a2 contracior company: Genoral

Corporation {GECY in 1850 serves a3 g iandmark effort iIn the

development of Migers telecommunications. Some of the worth

I
RN
Lan




H

noted iobs execuied by GEC inciude the nstallation of a 800 line
strowger automalic exchange (the first of its kind) in Port-Harcourd
this was followed by enother 500 ines aptomatic exchange in 1953
focated In Lagos.

In terms of trarcomission media, throughout this era, the maip

-

ransmission mecium was Unshielded Twisted Palr (UTP) cable.
Bubseguently other media such as radin in the form of Ulira High
H u_ .

Frequency (UHF} and Very High Freguency (VHF)Y were introduced

before the Nigeria independence,

3.2, PRESTINDIYPENDENGE ¥R

3.02.4. RGe - 190 (PRE-NITEL £8A

Migeria became an independent state on Ooiober 1, 1960, and this
gavée a new hope in all ramifications with the telecommunications
sector not et out, The PET, which was hitherto dominated and run
By the colordal siaffs, began to be run more of indigenous staffs
The management main focus was the axpansion of the network o

meet the neads of the fledging commercial and industry,




systematicatly  deveiop phe telecomynunications

GOV ernment rrouah PRT formulsied periodio

s that were meant 1o take the new Migeria 1o

rghriul place in e world pa rricutariy in Afvica,

nericadic develop ¢ oplans was marked to

e gy T Sebmars  pat pgu. b - e b it foa -
reresse the nurber of telephone SRS WY a margh

E0000 and the establishmant of Migeris Externag

Celocommunioalions

Nnrernational)  tileservices, However the oblectives warg Dok
ahsolutely asocomplished principally as a resull of the oivi war of
1GRT ~ 1970 ang under funding of The seneme before the broke oul

of the ol war, Some of the notable achigvemenis of thig frst

(R R

PRI S TI Y TS e T L T oL g o
cigadic deveiopment DIang wor;

2y Ingrzase of the number of telephone lines by 26,000, wiich 15
ahout 40% of its plan target
by Provision of radin relgy transmission Sysien, tinking the

cornercial centres of Bnugu, Port Marcourt ibadan, Benn

<y The egoapiisihynent of the Migeris Ewiernad

Telocommunicaiions {WNET)

s

The sprond pericdic plan was earmarked for the period of

fro to say the Cvil war ot 1a&7 - 1970 infl so

H




many infrastruciyres s destroved and this was g se Mous sethack

Migeria felecomm: micat s development, Hal of the 10 vears an

{1870 - 1975} was towards the rehabilies

7

the aftermath of the oivil v

W,
After the reaabilitation and feconstruction of 1870 - 17y

PET was charged yith the Compietion of the frgs Periodic plan thar

WEe o wholly  realised Within 197

.‘\"\l

o
H

f‘\ &

L2980, the

elecommunicatio SRS network was ex “panded to about 177 ioratinng

21l the sams tme mrovision of 29 Public mobile excha ngaen, this

f-u‘

obvious developr ant gave the

Dimhar  of telephone fnes »
Quantum feap fror 56000 Lo aboub 244 000 in 1980,

in this same phese, the 9304m Loaxial

cabie transmission tnk
betweon g 4408 and Kaduna comme ced. AL the end of the day, this

D30k coaxial Cabida lipk ransmissgior

vpraject turned out tn he 3

colossal waste of - CEOUrCes due to Hghining pre

oblem along some

part of tha reULe; this

o

o0

derad it Unsable gy tranamissinn fink,

Other notabie achisverments in clude

o Completion  of satellite  comrny rication  link BMOMaaT

nitially meant for television ang

St i';mm::as*ciz'zg BUL due In g mder utilization telp hony

CIMAnicEtl 0 was later ncorporated into .
oA mitrowave fink was irstailed between Lages

{8{3"‘ RC;J Bis% m}

B The national i sle andg gentex nebwork wer € 380 completed,

N
4y

#lion and recons striction of




wz

-
RV

ke

aigphon

realised. AL the engd of this era {19860 -
350,000 ines short of the projected

P o e 4
racordgsd,

EBEG - 203

s period seems 1o be the most important er
of telecommunications i Nigeda, It can be

fourndat faving era of A

wihak

telecommunicationg industry, Some of the |

ara includs

Lo 1985 ~ Earablishiment of MITEL

Creation of NOC

1997 ~ Comrmencement of analogus mobll

rightiy

HTY O

ned for the periad of

from being

cumulative

i the developrment

<,
Lany

beoome of

el o

tant events i ihis

v, 1997 - Comercial opaerations by Private Telegommunications

Dperptors (PTG

<

(RS BEEBAMENTY 6F NIGERIA

EDER i B R

MNITEL  was  estabiished  in

telscommunication:

21

8

g

RTINS LIMEITED MY

BEy

Migeria BExisrnad




tetecommurications (NETY The creation of MITEL was spurred by
rvinber of reasong,

Firstly, to curb the various probiems associated with two separale
distingt organisaltivns for the managoment of internal and extemal
communicaiions, which did not augur well for eflident national
teigrommunicalions network,

Secondly, there was neod to modernize the network In ine with the
digitisation  revolilion that  was  sweeping  aoress  the  giobal

telecommunications noetworks,

Thirdly, towing the line of Amedoan

sphions & Telegraphy (ATRT
of the US and Pritish Telecemuy (87} of UK, ihelr experiences
showed that national Islecomumupications  company  an only
performad optimally i they  are  privatised angd free from

government interferenceas,

Botwoon f9RG and 1BRT SEVErE) seminars o1

¥y

telecormmunicalions policy  were  convened  with  the  primary

abisclives

{.‘}

of fashining oyt polides serving as guidelines toward the

achicvement of government ebieclives of growing and mod

s

S gatral 1

the telecommunications sector,

Among other mein wints of the seminars was & sysiemalic

gevelopment of e telecommunications of the rural communities
~

and te achieve a badmark goal of one million telephone lines within

the shortest possible Ume frame,




En 1988, Nigeds  joined  International Maritime  Satelife

25 o PP TR .. ey e e oo, ~ . s e e s L3 S S H
Lrgenization, whith operates s system of sateliites

o provide

mobile communications for the worlds shipping and offshors

ndustries, Through the INMARSAT &

MITEL offers Maritime

Mobite Service {MMS) as well a3 sate)

Lo 3o BN T 1

 mabile communicalion.

By 1992, NITEL has inoessed i3 nebwork telephons dne

capacity from 285,370 1 inherfted in 198% fo aboub 600 000

E
5

e i IR Al R D oy de g
capacities, NITEL ~as aise able 1

,.
{
&
£

s
~
ryes
&

[
oy
Py

o

=3

-t

oy cities and the

urvarsity towns,

e Lo the new status of a reputable company enjoved by NITEL

o
L
a
W
Rl

e te go into jolnt venture with Digital Telecommunications of

USA In June 1990 to provide Mobile Telecommunications

B3 Qiher pariners with NITEL were SATCOM o orovide data

cofvymunioation ard CELUTEL for value-added ¢

rom the perfod of 1995 ~ 1998, NITEL was more or less sLagn:

and some of s jont venture deais could net mgterialized dus 1o the

strain relationship between Migeria and the rest of world particularty

the wastern develsped nations,

With the coming of cvilian administration in 1999, NITEL

bw('}

able to sel up a pockel swilched X.25 services vin TELKOM SA‘s

4" oy e e oo ey vee g o B e g e, o vl £ h vy g e o, S, A B iy . P R
VOAT based space stream services to South Africa to Hnk Mo

d Bl Fen s b e e v mane g g v b .
Cities for date communication,

RLAAW

i expedient o say despite the seemingly achisvements of NI PTEL,

[5°3

I

the telephone lne demands of the nation was far from hel ng met,

ey




Because of the fow telenhons lnes ava Hable with rop many people

HeUng up o be server situation which shot un sulscripiion rate
s bs r

ed Lo the statement Phones are not mesot for the

BOOC Credited to i former m sister of communication

GRS . UBEATION o MIGERIA COMMUNICATION
COMMISNI BN {1y

By decras 75 of 1992, the Nigeria Comr nunication Commission was

crested. Yhe board was naugurated on duly 16, 1993, vitially, NC

was handicapped of fund e begin s stat utnry roles hub the federal

gRvermment mandated NITEL togh

und of NBD midiion

bo MO with rhig grrangement NITEL fei they were not under the

Feguistory purvisw of N,

The statitory roles of pnee sased on decree 75 af - 1953

T e
4G gs

foltows,

o Licensing of telecommunications operators

R EY

registration of freguency to ditly licensad

Gperatory;

o Administretion of nalions numberis g olan
o Faciitating private sector participation and inve siment in the

h

telecomime nication 5 A0CLor of the Migerian aoon HFTTY ]

o~

jw
2]
v
st

5

romoling and enfore N9 a falr competitive ervironment for all

£
e
’..«
3
fu
£
b
<
%53




o Befining standards for economic regutation  of dominant
speraters, nchuding tariff reguiation.

o Establishing mechanisms for profmoling universal access in

telecommunications services in Migeris,

¢ Bstablishing and enforcing technical ¢ operational standards and

praciices for all operators includi 1 the imposition of penailties
for viciatic

o Ensuring that the public interest iy proftected,
i 1896, the NIC recovered from the initial

ocperational fund by issulng hcenses to the fort

P

Telecommiunicat ons Lperalors, which WETE Mudtil

g

felecommunications  Limited (MLTCY and Intercelivtar. With the

commencement of commercial operation in Decermber by 1897 by
Mulliinks, as there wil always be inertig, NITEL {national carrier)

refused interconnecting the private ¢
test for NOC, bub i was disheartening MNCC was incapacitated
BeCaL WITEL was dictating the tune in the ndustry and they only
shift ground afftor interventions by the Federal Goverament which
atways come witn the threat of winlding the big stick,

HOT s to effectively meet with the demand of the day,

VAF T

vas nesd for the amendment of the decrea 7% of 1997 that

Eal
'“'S"
o
3
it
©
.

established NCO In 1998, the decree was am snded and was known

Becres 75 fmendments of (998, The decres Can simply be




defined as 8 rewording of degres 75 Of
empnasized the Hlowing %}«air'zisz,

»o Licensing of telecommunications operatoers and facdiifating

private secior partidpation in the wlecommumications sechor

of the Nigedan sconomy

the  mprovement of  the  penstralion of
telecormmunications services in Nigeria.
oo Establishing  snd supervising  the technical standards for

network  op

walors,  Qvers

angd  selb terms for

interconnestion of different operators o the national nebwork

Fetaly
oo Ensuring that ihe interests of CONBUITIETS of

telecommunications  services are profected, by promoling

FLEOTES,
competitive pricng of such services,

i ovear 2000, the preparation for auctioning of GEM ses and

g2k

Second Nalional Operator license by NOC commenced.

T

i, 1883 -~ JOMMESCENENT €% ANLLGRTE MeniLy
SELALLAYR BRBILLE  METHORE
Before 1993, i the telephone Hnes In Nigeria were fixed, The first

anatogue moebile network was the product of the joeint veniureg

between NITEL and Digital Telecommunications Company of USA,




B ostarted with a 10,000 fines Capadity in 1993, within one vear th

system was filled o capadity feading o congestion that almost mars

ERER D2 N ol

the services of the network, The analogue maobile sarvices (490)

v

depioved was Tolal Access Communication System {TACS),

~d

By 19%¢ the mrobile

coommunications  services  { MTSY was
saparated from NITFL as an independent entity and christensd

M- TEL. The celiviar services of M-TEL were oty available in the

‘

mater Cities such as Lagos, Port- Harcourt Warrt, Kano and Abuia,
o k2 k4

In term of subsoription fee, the subscription fee for an M-TEL
snatogue moblie line was astronomics! with onty the rch and
possibly top gove niment officers having one; the subscribers readily

flaunt thelr hands st to show an affivent Hying,

AL the close of yaar 2000, the tobal telephons line capaci

ER

§ ‘“‘
-~

Y

nelwork was fust 30,000,

€¥‘

ang # marginal increase of 20,000 over

the period of seven vears.

i, LEBRMEBYIAL B g AEEGY BY HFRE PRIVAYE
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FHEUNICATIONSG SPERATORY {EFE 6y
After the suttess of NCO in Heensing PTOs, giving way to the

participation of  private sperators g

-~
st

provisioen  of
telecommunications services to Migerians

o owas in 1w

()
A
i
Nad

pracisely,  that  NITFL monopely in b

&

[ VS R et

telecommumications industry was broken with the coming of the
¥ i

LIS

i




FYOs  with Mulidink Telecormmunications  Lid SErVigG  as  the

traiiblazer while other licensod CRLFBONS subsequently folinwed,

The coming of the PTOs was not hiteh  free &, fheir first

Challenge was the refusal of the ncumbent then (NITELY that abso

cational carrier to intercon nect the new enbrants,

This siuation led 1o the first in: Lrionnedivity problem in the aver

By g

century old telecommunications dustry in Nigeria,

Due to the very small capacitios of the

£y7e
P g

competition that ought to come with & iberatized and dorers uiated
i

secCior were missing, end as far as sffordabiiity and avallahinoy

which  zre  the  basic paramelers of  measuring any

telecommunication industry WETE conoernad Migoria
)’ -

¥

telecommuninations services was st far from bed g affordable an

avaliable, given the Mlah subscoription fee of the few telephone linas

from the stapie o the PTOs as well a5 METEL.

8ol year 2000, the total number of teiephone lines from al

the privaie uperators was still far less than 259% of the tobal

connected telephone lines in the coy rry.
The

e low impact of the PTOs in the industry cannot be isolated from

the bigh operatig cost due to the absence of anabling/favorabie

busingss enviremaent and lack of ¢ ‘und for the thriving operators,




3.02.2 2RBE < FTLL BeAYE

The yvear 2007 Sigifies a telecommunications revolutio

=

in Nigeria,

this is pring atly dus to the atdvent of 5N technology in the

country, this has shereg Migeria into the twenty-first century, T

\w
5
3]

DM techn oy s the world ac clafmed best mohiie technology with

s presence In over 184 countries wirldwide,

R 1

The coming of oo fas completely changed the

.

parcgption of

Migerians aboyt CHecoms, Prior o this e telephone lne

0% were
oy avaiizble foo the rich, this ied to an BITOnecus belisf of
telephone Being g b AUy rather than g necess fty

0 E0L, the trio of Econet {now Viobile), MTN ang MATEL {then

RITEL Gamn Lemimenced  the mueh awaltted 20 GSM  celluiar

However, at the Leginning of GSM i Migeria, the price of G5M line
Was & cul-threat sne bt urtitke In the Pre-GSM ara, the SiM pack
(moblle telephone fine) were readily available for the people whe

could afford it the anneunced Lariff rate was alse not friendly

(NSOIDD per ming el this can not he 53l Lo be unrelated e the

1R

bigh license fee of $285 mithon paid by the network operator and

wASLAE

the unfriendly business e wirenment of the country,
HEAZ S S

By September 2003 » Globacom the fourth feensed GSM cperator

Began G5M SRV CeR with by 2
us

Us

G ocethdar network and at the BEN

18

tme doubles as the first network operator o mreduce Per Second

L
<




Pifing {PSEY. This led other operalors to migrate from Per Minde

Bitling {PME) Lo PSS,
Mohile telephony has grestly improvesd the isiedensity of the

P il

country. In yvear 2000, the teledensity of the country was 0.47%

one telephone Hne te 213 people. Within two months {Decembe

.»

2001 of GBM comvmercial services the teledensity rose to 0.8%%,

£

given apout 90% mprovement of the teledensity, By October 2004

MRS

bringing the teledensity o 8.73%. Although this s still far
from the ITU recommended teledensity of 25% ¢

telenhone hnel byl the *ﬂpswfﬂ“m'ﬁ«'; SRICOUTagIng.

I term of the fixed environment, there bas been g steady growin
and development. Several new reglonal Fixed Wihraless Acress
(FWAY Oporators have been Heensed by the NCCO This has mads

relephone lings owore sffordable to most people at 8

expensive orice, For exampia, g

cost MIOO, 000:09 and could take several months of cumbersome

paperwork, bub foday with N25, 00000 or less, ong

2 e can walk up

into ary of U

peed

e FTi's office and acguire a fiued telephone iine within

thres hours,

,\{’
AN




3.3 SEBIBIARY 9% NidE gg%& A TR GMMUNIDOATRGNS

Az the nome delireate this section is o show various

information aboul the Migeria telecommunications industry,

b

the infermation noudes: telecommunications growth in the country

teledansily, the major G5M operalor el

There agre varicus Lypes of islecommunicalions lcenses already

issped BY NCC The table below shows the categories of licenses,

540 &sc{:ns@ Category | Dperators v

1 - Mational Jarers

Z - piobile Operators - Mitsi, MTN, Vmobile, Globadom

b3 Dhstance [ = 3

4 - Matienal (FTO) Interceiiular,  Multii

{

5 P Regional PWA Ra {z%rm":ai Odua Telecoms,

Corgection, Dol Matwork

L E DY BAT (VONG Gh 0 teiecomns,  Schiumbargasr{Gmnes)

R

LHET, Virgin, BY, DOC, PRC, Warsun,

HE TS
Liiied

e
¢

slogys, SITA

Tabde 3.1 Categories of Telecoms Licenses

LA
3
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Figure 3.1 Histogram of Total Telephone Lines from 1892 - 20047

The coming of GSM has grestly increased the number of telephone
fines in the country; Nigeria is one of the few countries of the worid
with g considerable majoerity of her total telephone iines being

hosted on Mobile network.,




A Fivmdiines Bar Ohart

AT
SO0

B

£ oy 4 e,

SCTHGGK

GO

Telegphone Lines

G

TR0

LRl

RRRBEE

IOUG 2001 200T DO 20040

P oy

Fig 3.2 The Nigeria telephone distribution on Mobile and fixed

Network {13

A ple chart as Hustrated below furthers shows that most Nigerans
gre hosted on the moblie network, However it s worth noting that
there are many Nigerians with more than g single mobile line
therely making It a bit difficult to ascertain telephone penetration of

the Nigera poepulation,

Mobe: 2004% s ab October 2004




Mohdie and Fieed Lins Penatration

Fig 3.%: The Nigeria telephone distribution on Mobile and fixed

Metwork (23

Fig 3.4 iflustrates the share of the mobile market ameong the four

icensed GEM operators in Nigeris.

AT
®MTEL
# VROBILE

Zﬁf;j ORAGTM

3.4: GEM market share {October 2004
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The fixed telpphony environment has also witnessed a considerably
¥

increase i number. The number of operating PTOs has incregased




CHAPTRE 10U
ERTLEROOGNNECTIVIYY
Ab. ENTRODUOTISN

The word intercannectivity 5 unigue and very important in

Letecomm industyy; iU s bast understond with lack of it The izsue of

mterconnection started in 1894 when the nidal patents of th

LRV

ey

Bt
System explred v nd they had Lo enter into interconnection contracts
with independent telephone companies, and the Independents
sirnblarly signed vontracis with each other.

in Nigara, the problem of interoconnectivity has been g
recurrent eng in the telecoernm industry after

the deregulation and
ferghization process of the industry, which started, with the
cregtion of NCO in 1992, Predsely the first interconnection probiern
was it 1297 with the refusal of the ncumbent then (MITEL) that
also doubles as the national carcier o interconnect the new entranis
that were Privaie Telecommunication Operators PTGy, With the
coming of GBM speraters: MTN, Fconet (Now Vmaobi flel, and M-TEL
i 2001, the problem of interconnediivity once maors came with full
forge,

Lack of paorfect interconnectivity brings aboul unnecessary
financial burden and  inconveniences for the subsoribers, For

exgmnple i MNigeda, i 2001, # wes a common thing oo ses 3



subsariber carrying muld tple handsets, g handset for sach network,

Imagine a situatinr whereby the four incurmhent G5M operalors are

having a zero intarconnect bvity, It implies for a

effectively communicate with any obther subsoriber respective o

ais host network, e needs minimum of four different handsets sach
with individual netvork 1M rar ¢, or best hab z single hangdset but
shautd be ready o swap the four avaliable 3IM cards depending on
whase network is Fart y B {calied side) hosted,

interconnectivity dterally, is the key o competition,  without
inkages among sperEnrs; competition would  simply  not be

possible, The issue of interconnectivity is

International Telecsmmun cation Uniop (T

\.w.-

c S0e says Y thig s an
age where any nebwork eperator should be able to establish
Lonnectivity  with  any  nebwork sperator and  for this  reason

reguiators and  market plavers from arcurd the globs

should
consider interconnaction re gudation to be the ingle most important
issug  in  the deselopment of a competitive  marketplace for

telecommunications servicegd !

4.2 BEFINITION

=everat  definitions have heen given Lo interconnectivity; the

’i‘?

olfowing  definitions  are  ali enoompassing.  Interconnectivity

according o Higerla  Communication Commission  [NOC)

“Interconnactivity  mesns  the phvsical and  logicat finking  of




telecommunicatio s nebworks used by the same or a different

sperator in order o gliow the users of one

network o communicate with the users of the

same or anothey

relecommunicalions nelwork or Lo soopss

&

ervices provided by g

telecormnmunications nebwork and the services may be provided by

the parbies involved or other parties who heve aotess o ihe

v».i'vi)g’ ",

Looking ab interconnectivity from servige providers’ pes

rapeciive,

LIR PPN - O
IerConne

ishrment of electronic lnbages
betweern servige providers so that they con conduct business

peDS

transactions elect-onically. In shorl, interconnsction is eoommernte
robusiness-to-business trading bebween and amonyg carriers.

From the view poeint of subsoribers, the words of Prof. Mobolal

Aluko sucoinctly captured what interconnectivit "how can A and
¥

B, separsted possibly by thousands of Kllometres within Migerns {or

arry coeuntyy ), transmil voloe and data o each olher without each

hgving [e be subsoribers Lo the same operator?”.

FINS £

4.0, $EAREEAL. ERIIEVEYS VOB INTERCOMEEUTIVIYY

Iy orecent thne, the neepd for inlerconneclion among  Service

nroviders 0 the telecomm ndusiry bas been ingreasing at

W

i

gxponential rale,  The  reasons {dreiversy  for  this  high

nteroonnectivity Jdemand gan be summarised under the Joliowing




Blebaily, sl countries are GRENING ul e communication

(ﬂ

1IN RS,

ey
\e' }

50 as e allow privete operaters, hence making room
for competition and at the same time chan ging the rend of
communications being controlled by state-run mo rppetieg,

Mow Requlstory mand ates,

For the full implementation of some sery

*ﬁ
o
e

Ciatly
SMErgenyy ones i any nation full interconnect] bty st exist
among ail sevices providers. For oxam ple, special emergency
codes used ' Migerls such as 119 {emeargency ambul

angeh,

L9l{emergency fire service) and others all reguire carvier-in

Ligitad Subseriber Line (051 Explosion

tne demand for  data,  intemel  access  angd othar
supementery services offered Ly various network operators
by subscribers can only be meant with perfect and seamiless

interconnectvity  among sl services provider i the

felecommun cation industr Y

- Prodiferstion of Plavers/Opey "Ai0rs

T p

felecominunications services need of an individual subsoriber

may not be feasible to be mel by one big homogencus single

operator. Seme of the basic value-added-services nesd e fae
provided by a third party company, This has brought about

PEAR.

the need for numercus plavers; each plaver 18 o provide a




particular aspest of the consumers teleservices nead, For

instance paccages like "Magic plys” on Globacem network thal

"'"‘.
i

gives information like MNews, ipkes, Fhght schedute, M-

panking, horosoope, needs phirg party companies,

4.5, WWAYE B AUHIEYVING INTRBIRNNECTIYETY

fhere are two orirary ways of achiaving irerconneci

N S Gy AP 2
pviby, The first

ane is thrpugh one-on-one interconnectivity {dual inperconsecthvity )

-~

Belwenn GReratiors, rhig also covers the use . of pationsg

AN

nassipie  long-digiance aperatoy Dy B SEIVE G
i 5 H ;

LAV o PR
imterconnect inte gnother senvioe nrovider network.
Secondly, intercornecivity can he achieved through the use of
ciparinghouse, this 5 the best ang moest ang efficient

approach to achigving interconneckivity. Howeyver

widely used in mon: telecemmunications industry.

A%, INTRERIeNMNECTIVITY I Nig

“‘.‘\‘.'5
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:"'ex
<

:-:-‘.‘35
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sectior of service providers in Nigeris 5 via the method
nf one-on-pne appoach, This method s the ploneer method

frr interconneckion, it staried o 1894 with the interconnsciion

agreement of The JSell system and i the Ingependent pperators, This

wnnlies the mathod has bean o6 ground for @ while, and many pthar

countries are st using i, There are @ nurmier of probiams

e

12 ) PRI 2N
assooiated  with

approsch  of interoonnad tion. it working




principle shall be discussed

iRy ,
¥

Ih it at make

P Tbnpu o pen el o -
gnd the varicus WEaYS

i problems,

.30, WeRBING

ENTERUOHNEOTIYVEYY

Thig PEGY

ointo

sel up s gatey

the new entrant wil have o st L

involve ma

rite of individual

s

U arators,

e Ny = Number of | incumber

Feng = Mugmber of negotiation

Mrew = Mumber of ne

= Total number of ope

£
RESZLIIS

A
Mo =

W P
e

The new operator would hayve

deals for it achiave full intercon

DRErators,

é‘{'}, f*‘(jg‘;r} R "){, 5' "4"" 340

it

then

be entered o by he new servic

Lo

A and seamiless interen

PRINUEPLE

the

gach of the in

Yy gateveys based on gif

fe ey
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@ rhran
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[RESTE

as  the varivus problem

GOy

of resoiving and anag

ing the

BMHE-SN-BNE

telecommuyn

5. 1L irnplies

ections, which may

Lopretecels and business

2rators,

deals for full interconnectiy vity

e

[

rators

Lo ¥ separste negotistions

;ﬂgw

e

ity with

o
%

att the incumbent

negotiation deals wi

o provider,




From ancther polrl of view, assume o situation of Npe, = 11, Tor Tudl

interconnectivity  among 2l the new  entrants  excluding U

incumbenis,
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1OE/ D20 RIL0-29T = 1049 /2 = 45

Factorng in the inoambents

F g

e
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For full interconrestivity bebwsen the new operators and

P S S UV SOV J0C S TPV B o
incumbent, cach sonralos would have Fog o= RA T G i

For full interconnetivity i the industry,

Assurme g country with 50 different Hioensed operators for all form of
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reloservices, Noa = b
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ks

Phere are variows steps invobved i establishing interconnection with
ancther service nrovider, These procedures vary from ong operator
o the other, One of the simplest interconnactivity gmi/x sres found

iz that of MTN Nigeris {(MTNMY, MTN Nigeris being the dominant

Muobiie serviges provider in the country  deveionad

g genersl

precedure for establishing interconnactivity belween 5 network and
another onperator. For the purpose of this work, the procedures will

YA

be Hlustroted using flow diagram only
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of each step. Tre procedures flow chart is as shown below in fig

4.2,

~<3







A5 b ¥ ALEGES CREREETENG PEREELY

PR RENEOTIYITY URERG BHE-RY-BNE HMETHDD
although it sounds simple enpugh theorelically o say @ NowW gntrant
would just need to set up gateways vy vhe incumbents’ nebwork but

i practioe U seams pracucally  mpos

Inperconnaection I8

s

fraught with many problem ¢ F financial and technical nighimare 48

husiness roles which often come with tegal implication. If 15 2

common thing wordwide thal the use af this approach is often

are responsibie for the interconnectivity problems

WA

1. Inadegusig

Most of the e, the dominant aperater is ofien not abie

provide the reguired mumber of interconngction Hok such as

to  arn stending  interconnecting network  operater

arincipelly dug to the migh numbers of E1's raguired for

muitinle inteconnection. At Omes the imadeguate BLs Hinks
; "

can alsn Do from ihe intending

interoonnsciing nebyork

"y ;{A{Hs\‘ﬁi

Sor instance, in Migera, when Globacom srpried s operation
iy 2003, the number of Bl inks i roquested of MTH couild
not be ahsol tely met by BTN, This ted ro congastion of the

LRy

svailabie linis leading o drop calls and most of the tme




2 ool between Giobscom  and MTH

b

This s & majer inhibiling factor in trying 1o achieve

interconnection through this approach, Te a very large extent

the new eatrants are a8t the mercy of the insLmbenis
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operators are found of reeling out
Hguras thal supports the fact that thelr network

oannot

accormmodae more traffic from other operator
A case study was the ensusd battle bebween MITEL and the
FEOS In 1927 where NITEL claimad, bassd on s nebwork

desion; more raffic cannel be accommodated from PTOs. The

same scensrio alse came up in 2001, when NITFL also

(2 &1 H

dedared nodequacy of s network fo provide the reouired

BEi's for the new GSM operstors, HMowever Pentascope {the
ney consubant managery lster confirmed this clialm to be
untrug, 1Y 5 worth noting that the claims of

L5

mirastructures at Umes by operators are false bul an anii~
conpatition stunt,

Boint of Inte roonnectivity (Pold

Folnt of Interconnectivity is the various points at which o

network  oporator  can  interconnect  other

iy
o
™y
kS
e
3]

providers inn s network. Since the number of Pols for every

r“\

work s limited and may nob necessarily be looated in fhe

74
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desired place by an intending interconnecting operator, This
may lead o inasility of the two operators o be interconnected
except through & third party such as national carrigr or Long

Distance Operaior.

Interconnection charge rate

ot

Fstabishing the price of the interconnection is a highly
challenging undertaking that often lesds o interconnection
disagresment among stakeholders. Interconnection itseif

the business transaction bebween operators. Due 1o the varied

¥ LML \,"

charge rate of individus! servige provider, coming o 3

COMUTION point

ragards  interconnsciion s

M
N

always very

M services

4 [P TS DU S NIy vy vy
with a subscriber charge rate of N2Z2:00 per minute, U was

wripossible for MTEL to terminate its calls on MTHN network

recause of the interconneciion price demand of MTN which

was based on MTN subsoiber charge rate of NRB:OO per
rrinute, Alse with the recent pricing regulation of NITEL where
iocal calis chaige ;i,f* was jerked up from N30 o MEOD, i

impites the PI10s using NITEL zs carrer for thelr local calls
either noreases thelr loca! charge o

indirectly making money for NITEL al thelr own paril

nadenustefincompelent personnegt




foiad

in trying to rescive the Hemised problems

With the srrengement of ong-on-one {dual) intercos srreciivily

to oeach service provider is Lo be

set up, therz s need for added stafl W manage comings

iy

[P T e oy 3 P RTINS S g
pro-grder, ovder, mainienanos, Drovisioning  and

establishments including network

urn possibie nu

s poerations, This often leads to delay In camying

pied
o
Dot
1%
e
QJ

ornection  related operations,  Also  considering  the

enormity and complexity of the task, there 8 need for

saphisticates training, which s not only maoney Consuming sl

can a#iso be time consuming in the short run,

Incompatibibby of Mebworks

is o more a preveient one dueg o the

systam Interconnect {OGT

N

V\M
“;'\
e
f23)
sy
A
o
laan 4
i
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ions  aguipment manafaciurer, There

coule he situations of b

o

shie to interconnect with sach

other but e full transparency bebtween the various signe

srotoonie adopted by different equipment. This incompatiniit

"'"‘2

I

of perworks comes intn plas

Sf networks

¥

s oenerational differ

o -4 onriid ETRRT
5 associated with dusi

interoonnectivity, the cooperation of all the players and the industry

o




reguiator s saramount Tor the effors to vield mess wrgful results, 1
{ i

ot

s alse essential to strongly empower the regulatnr

with fows and
tegal Dackings Yo hitiale some discipiinegry achons ang

measures for effective discharge of her roles, The fallowing points

will minimise the inlerconnectivity probiem associated with one-on-

one method,

Improvement of ln'vastrociures

The provision of aceguate infrastructure is nrims fade in Lrying o

intzreonnectivity In the industry. The issue of
national camriers gad Long distance Operalor should be olos

fooked inte, because over the vears it has become obvious that
MITEL cannot effect vely provide the entire necessary infrastructure.
The hcensing of Giabacom 2s the second Mational cartier by MNOOC
and the issuing of beenses for MTS and MEPSKOM as Long distance

aperator is a laudi Ble appresch o impreving the infrastructures,

Thare is aisn the reed for the interconnection of the two national
carriers with fibre-aptic backbone preferably with SONET O0-192,

D-256 o OO-7¢8 {4DGhps), or i

*H

SBH o vartant, and the

ncorporation of telecommunication sate

Ministry of commusication would go slong way in providing the

necessory indrastruchures for effecdlive communication. Presenty,
A . i . ‘ e F T oy By s T NS % 4
fhe Burcpe-Africa-sia SAT-Z/WAST fibre-opbic international link

~

with a gatewsy ancing in Lagoes is curren

by controtied by NITEL andg

i
o




s serigusly undsr-

wed (MITEL was connacted to it in 2002).

shoutd e shared with other oparators 85 a national mandate., The

k%

Governmens should alse enadt polices that will make
telecommunication eguipment particularly gateways sither tax fres
orowith a very low tax rate,

Empowsrment of PO

The Nationsl Cormmoanication Commissing

{MCCY should De highly

v

mpowered with the necessary laws to perform s reguistory

funclions, which includes Promoting and enforging a faly competitive

ervirenment for all operators, and  establishi

i
=3

ng o and  enforcing

technical operationsd stenderds and practives for sl

sperators

including the Imposition of penalties Tor violgtions as cullined in the

telecommunications policy of the country. With this empowermen

¥ YYIIT sainl

)..4..

tendencies of the service providers can be

try to implement o the ietisr s responsibil

concerning interconaection as stipulaled in the GUIDELINFS ON

TN ¥ T

INTERCONNECTION OF TELELECOMPMUINICATIONS NETWORKE, the

resnponsibilities indhude ensuring g high degree of legal certainly

-t

pver the Telzcommunications Interconnection Regulations and is

R AR LA

development, angd o ensure transparengy, accountability, falrmess

and tneiness in reaching regulatory decisions on interconnection

Also, Iy the bid of solving diffficuiBies related with Pol, the NOC

St o

shiould enforce the Article 8, subsection 1{b) thal sgys Points of

CENL LS Pl o]

~3

R




shall be estabiished and maintained at any

feasible. point in & dominant GRerstor's nebwork

requested by anvther operstor  speki 11

interconnection, The

technical possibiiity of pPOI should be d
: 7

2t by both the NCC
and the nelwork operator so as o aveld any form of ant-
Lompetition tendencies,

interponnestion Charge rate determination

Telecom nebworks cre ur wiue because they reguire a

coopergtion  from sl partes  inveived and  because  of the

LA ¥ e 3o i

witerdependancy of network cop mponents. The nesd for an agreed

price for termination of calls s very impertant for the free fiow of

mformation among subscribers of different network operators, The

msue of interconnestion charge rate 5 2 global issue that demane

high acouracy in s getermingtion. The maijor reason for itz

difficuity is not unrdated with the ingb Rility o messure the value or

of a telepone call esped ity for the party receivir

call, In this approrch the assumplion is based on the caller oy

oging charged.  Trere are three basic methods of appregohing

interconnection charae rate, Tiwy are as folpws

1% )

Lo Topedown cost estimation

Botiom- up cost gstimation

t

nlemativnal Zenchmarking

iﬁ’{) Gowh oot ex stirmation




FS A

This approach uses the oost ac cunting  records of the

regulated firm, The Information from the cost aooouniing

records of the regulatesd] operator are adiusted so that ey

would correspond (o the reguired cost standard of Forward -

Looking Long Run Averags Incremental Cost {FL-LRAICY. This

approach is often charadterized with inscourate assignment

af

cost elements o the various products and services,

an

m o

acceptance as cost of ol

,
f.ﬁ
=
{

4

s that are caused by inefficient

production,

Bottom- up cost estimation

This approacn is currently favoured by many regulators
around the world, Examples of Regulators who have used thig
approsch o determing  interconnection rate  include the
Federal Communicstions Commission (FCOY in the USa, Office
of wwiecommunications  (Oftel) in the UK, the German
Pegulatory Authority for Telecommunications and Post {Beg.

TPy and the Austrian Teickom Control. It is the preferred

approach whoenever the cost acoouriing data of the regulated

. <

e

oparaior are ol deemed rebiable enough. In this approach the
physical netyork of the regulated operator is shmulated on a
computer. Ater the simulgtion of the necesssry nebwork

glements the interconnection charge rate is then determined,

S4




International Benchimarking

3

This appreacy wses  interconnec charges from  other
countries thal are based on the relevant cost standard, Le.
Forward - Lesking Long Bun Average Incremental Cost {Fi-
LRAICY These are then adiusted to take account of

differences in droumstances. 15 is the approach thet has been

extensively used in member nations of the Buropean Union, i
particular at the beginning of the market Hberalization nrecess

when thelr cost models were nab re nady

The Nigerls Communication Commission (NCOY has

“

paerformed
L)

wondarfully  well  as  regards  interconnection charge rate

determnination. In December 2003, NOOC in corunction with b

0

Detecon GMBH g world-eading frm i it earated manag

technolegical  corsullancy  in felecommunication {(1Cy  and

nfermation technology (7)Y marksets developed an interconnection
charge rate using the combination of Bottorm-up cost estimati

dntemational Bepcamarking for Nigeria telecomm industry, Al the

end of the whole gprocess the folfowing were the conclusions arrd

at:

Interconnecton raes for fermination 367

4T,
3 Mobile nebvorks should be NI11.57 (sleven Maira, {ifty-two
kebod Fixed petworks should bhe 855 2 {five Naira, fifty-two

Kobo) thus resulting in a ratio of 6832 mobils 1o fixe i1}

83




b} Adjusted paramelers proposed should be applicable for a
raindmurm of sighteen {18 months.

oy The Commission will commence the progess of conducting
another in-dapth study of cost based interconnection rates o
be employed gt the expiralion of the eighteen {18} monihs
tanor.

& The commencement of the new rates regime s 1st of lanuary

2005
However, the intenonnadction rate is operational at the momaent bt
it has peen challenged in the cowt of law by one of the service

provider and the ruling was in favour of the service provider gt

MO i the court of appeat has challenged the ruling,

Manpowser 8kills Loprovement
As the telscomyrunicalions  enplosion  onlinues in Higera in
particutar, angd in Africa in general, move servige providers will

definitely  come iy, leading to grest increase in the number
gateways that gre needed for perfedt interconnectivity through the
one-on-one anprosch, There is an urgent ased for local raining of

comp pfostalf Lo mount and operate these vacous gateways as
well 55 the telecor munications sector in general.

i line with this the NCC has dsen up o the challengs by
sstabiishing the Digital B8ridge Institute (DRI, an institulion o rain

parsonnal o elecomimunications and 17, 18 was commissionad in

]




May 2004%° This aill in no small wa ay indirectly help in sasy and
fasi resolution of irterconnection related dispute,

Digitisation of Aunslogue suchanges

The feders! government through MITEL should digitize  afl th

anzlogue axchangss in the count vy, s will not only modernise the

whnle telecornm sector it will as o matter of fact avoid the probis

WS

'~

of interconnectiviy  which may result from  Incompatipil Hity  of

nelworks a0 a result of wide gensrational gap which comes o bear

i the signailing protocols

2.5, BISABYANIAGES OF SN 0000 EENTEROBNNECTIVYTY

..r
ot

The method of dusl interconnect) fwity waht with many problems

d difficultias: thase have all franstated in to grest disatvantages,

rendering  the acpreach  unfit for this twerdy-  first  century

Leipcommunicalions network ternonnectivity, The following

s

Ul
o
-
e
-
e
4x

vary inportant disadvant REIptoas
101t reoulres tigh firancis! and technical input to set up the
muamercus geleways by individusl service orovider o achisye

full Interconrectivity, Simpiy Al 1 0S not cost effective 1o set
y s H >

Z. This method of zzhercm‘rw vity demands high o erating cost,

ks

due o the number of gateways required by network
bve k; H ¥




age and coordinate

GRerstor, extra staff are nesded Lo

the gatewayvs  Enormous amount of fime ang Tney s
fis,

::;::s;*scf::rmd parties to

expanded on
£ty of

2
L34

ENOITIoL shy

HErLonnesion price and ather
Y because of the different business
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with g

4, it
Lonsumer because g oservies rovicey
intercennect oiher service providers
icted in

F el be able to
with hugh charge rate. This sttuation was befter depin
year J001, despite the low harge rate of MIEL many
sHHE prefer other rebworks becouss witd MTEL S

where most
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ndividual  operator, the markets, regulatory  environment  and

vechintcal liosynorasies of individus! nebwork, The best possible way

v

of achiaving infercennedtivity is through the use of dearinghouse,

5 type of electronic clearinghouse iz a markeb-Tested concept

KL iy

that has proven invaluable o other indusiries. For example, in the

banking industry, i 1as soeele

ted and simplified the processing of

bitiens of ohwecks, which must be received from and routed Lo

v

thousands of different banks,

The dearinghe LB is a multi-protocet tandem switch thal can
support bransmission Hnk such as Syinchronous Qptical NETwork

(SOMETY or Svinchronous Digital Hierarchy (SDH) fipre

standard with speac a3 high as 40Ghps. This dearinghouse may b

8 NMationsi Switch Cenbre or Nations! Numbers Registey
clearinghous= or if vwore than one would be use it can be refermd o
as Regional Bwitch Cenlre {Zonal Clearinghouses) with cach localer

in the sy gsopelitical zanes or prefarably on the existing six ZONAL

N

¥

MATICNAL NUMBERING PLAN, which s gs foliows) Lagos Zone,

South East Zone, Central Zone, Soulh Weast Zone, North West Zong,

Morth Fast &

This cenire is o be astablshed and maintained by NOO or

consortln of all nebwork operstors or preferably  apy neubrsd
; ¥

operator Hoensed ac an Apploation Service provider with the other

services provider serving as her own subsonbers/oonsumers,




WWERE INEG PHINCIPLE OF THE CLEARINGUHBLEY

go?‘c g =
catinn Servics

This appreach is Oy the form of inlg

Provider (AP},
The interconnachon ASP serves as w ceniralized, automated

and ransactions, The

ceannghousse for carmer communications
cigparinghouse  receives  all messages  ang corder
1 te the right protocod

winn, thess are avtomatically translates

information,
o

and transinittad o the destination nebwork, Figs 4.3 4.4 depict

ringheuse principle diagrammabically.

; Petwarl
i Metwark | L Dperater % Mepwark |
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CCLEARING HDUSE) N
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% P Pluiwork :
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Fig: 4.3 nterconnection through an ASP Clearinghouse
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From Fig: 4.3, 11 is obvious the number of negolistion deais
reguired for perfect mterconnectivity Fog = 8.

Generally, for “N° nuwmber of operators, the otal number of

s

negotiation deals for full interconmectivity 8 given by
o .
Popg = M

Aside from the advantage of relatively few number of negoliations

deals reguired compared with dusl interconnectivity, sach operator

only nesds o oenter indn aoreement wilth a single operaler; the

5o

Application Service Jrovider (ABP)

For a lgrge coupntry like Nigeria, the use of zonal cearinghouzsas will

e handier as depiced in Fig: 4.4

Fach zone requives a tolal number of negotistion deals sguivalent o

total nurmber of network pperators in that particular region.

Aathematicalbly,

Coeng = Ny Toris o, 2.0

. i , .
wWhere Fong - total number of nego otiption deals in a partinddar zone

My - Mumbe of nel vork operators in thael particular 2ons

A

A national epergto may interconnect al sach ronal desringhouss

with The ADE, or poessibly at the cenlral ceerdinating clearmnmghouse

depending on the rebwork desion by Doth the ASP and the

ARL & pation

network apsratorn.
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A dioser look at Fig 4.4 shows a fransmission Hink betw
neighbouring zong dearinghouses may also be necess

optional, the advartages of havin 1 such Hinks include,

Lo It can serve 38 8 redundant {backup or secondary) link o the
main hnk bitween the ronal dlearinghouse and the rcentral

coordinating desringhouse.

P
¥ %1

do It will serve as the Least Cost route (LOR) for calls batween

aujacent zones Le. As shown in Fig 4.9 2 call from Zone /Y

b B or BFY will be pregrammed to primarily go through the
ok between A" and "B ar “A” and "E7

The total rmumber of connectons reguired  for full

national

interconnecivity & given a

Feng = My + Z Feng

188

Where Ny - Numbir of zanal clearinghouses

xxxxx

Assuming, # Courtry with a totel number of 50 sperators, with six

zonal dearinghouses, the total number of connection iz thy

Mote, in reality, the number of negotiation deals is 50 and not 58

because the same oo mpany  (ADP) operates both the zopal

ciearinghiouses and the central coordinarineg clearinghouse,

,..,
N



Generatly, i the same ASP operates both the central convdinating
and zonal dearing ouses, the woial number of different negotiation
deasis s K {the obet number of network operators in the country

The effectivensss of this interconnectivity i3 based on the fact that,

the busingss rules of all participat services  provider are

programmed into the dearinghouse, where they are updsted as
seon a3 possible based on the changss i the industry, Service

providers (an accsss the dearnghouse vig traditional gateways or
the Internet iU b expedient Lo say, this approsch has helped in
gohioving worlowide-unrivalled  telecommunication network

interconnectivity  in USA  shortly  after  the new 1996

Telecommundcations Act of the USA was enacted

Clearinghouse goproeach  of  interconnectivity  offers seversd

advantages; som2 of thes

1
o

advantages are stmply stated in the

foliowing subheacing,

ABRYANTARGES G BN MO ONNECTEYVIYY EEiEit 1M

5%

CLEABINGHBEHALY

ke

& clearing  house automate and  simpiify  interconnestion

sy aral seryices £ roviders,

the escgiating cost involved in maintaining many-

to-rnany connections

L A I ST e F N T T T U 3o o b
3040 is efficiont | and virtuslly errer-fres s proven in united

state wher2 i has made nationwide interconneciion simple,

34y
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““““ snbaining rules

having and may

provider from the troubde of

protoools and interfaces,
connect infinite partners via
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3000 gilows service provider to interco
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i, One way oul”,

one connection, a concept called Tone way




CHAPTER FIVE

COMMENTY,/ BECOMMENDBATION /UONULLUBINN

3.8 COHMMENT:
Telecommunications is the backbone of any aconomy. The growth
and develspment of this great secier in any economy has 3
rdtiptier effect on the whole gconomy a5 evident in Migeria,

Although  Nigeria s yeb te meet the ITU standsrd of 25%

reledensity, bul o considerable improvement has Deen recorded

[543

ince the fudl iberzlization of the tefecoms sector espedally with the
commencement o GBM sendoes in year 2001,

For a considerabie growth i Nigera telecommmunicalions
industry, the prims facle s "compelition” and this s only possible if
thers is interconnsolivity arrz{:{ng all the service providers
Globally, competiden brings aboul quality service al g lower price

in Migeria there bhas besn o grest improvement in the telgservices

avatiable in the puntry, prior to the G5M erz in the

Country, a
tedephone ne was not only very expensive i was aise nol available
argd this often led to several people on the walting Hst of the only

aperator {NITELY.

A et g consumer {calling side) cargs aboul iz the ability to
commnuricate wih anvone hefshe desires without minding the

network the othe party {called Side} is being hosted.




A nebwork with & very  cheap  charge  rale byt with  no

interconnactivity wibh other networks may net be

¥

atle o win the

haarts of many consumers a5 proven in year 2001, when the charge

rate of Mrel was NU200 while MTN and Econet charged N5G.00 per
ripube, despite U 3& distant difference many MNigerians wouldnt
subsoribe to Miel network, primanly due 1o lack of inferconnactivily
weithy other nstworks,

The recent drop in the cost of GSM SIM pack in Nigeria s as g result

of competition (nterconnectivityy among the four GBM operalors in

the counfry. 43 ab the time of rounding up of this project work, the

twiork is free while the most expensive

ong 15 less than ore thousand worth of nabra. The fall in the price of

telephone  lnes i5 nob ondy  in the mobile  envirenment., A

consigerabie drop in the price of fixed Hnes has also been recorded

in terms of the charge rale, Nigers GSM Charge rate 5 st on the

high side but as the competition continues and may be with the

coming of new enftranis into the sector this will definitely bring

aboul g crash in the current charge rate avaliable in the country,

m 4 ¥

Angther unporiant paran

af dascribing

telecommunications services s relability, In Nigera, reliability of

mest of the network 8 very gusstionsbie, Lack of signal {(non-

avaitability of ser-ioel s a common thing in the country, Often time

wharn therg g signal {service), the problem of transparenoy is still

KR vt

43




prevalent., Competition will alsn oo s ng way to reduce this
probiom,

The penelration of telecommunications into the nook wl cranny of
the counitry s maiddy dus to GSM services. There is meed for other

form of ielecommunications to be

(‘\

waliaide in the villages that
shieuld be easily affordable to the inhabitant of such remaete
pcations. The proposed rural te fephiony project by the ministry of
comtnunication should be encouraged and implemented, Thiz wil

o3

further improve tha penetration of telecommunications services

5.5 BEICBMMEMNBLTIONG

The world is fast Fecoming 2 globasl vitizge and a necessary tool for

ey
P
by

o
—y

FCRSS IS communication of which telpcommunications i5 a key

M

player. The importance of full intercon meclivity  among el the

cormmunication nebwork operators in n Nigeria is inevitable i truly the

nation is to be integrated into the globs! vill fage,
Looking 2t the aviilable methods of a{:e,zw'-”;q fterconnectivity, it

important that the Nigeria telecoms industry should start rigrating

any

tw the use of cesringhouse techn fgue for the implementation of
interconnestion in the country, The usze of egional clearinghouses
witl be more appropriate for the country because of the size and
cther benefits suth as secondary Binks and the Least Cost Foute

{LORY available or tions




Accoriing to "Nigedabusinessinfo.com”, No doubt, Nigera has
hacome an irresist ble lure o telecom investors nobwithstanding the
purported high cost of deing business in the country, The sheer size
of Migerls and her teeming population is enough incentbvg for
invastors to confront the Nigerian business challenge frontaily.

s obvicus many telecommunications investors are ready o in

vest
in the country, JF the moumbents, with the vast majority of
customers, do ne intercennect with the new entrants, the new
gntrants would heve Hitle chance of atiracting customaers of thelr
DWE

in order {0 reap the frufts of full bhershzetion, the opersling
anvirornment must be made g level plaving ground. The best way of
doing this, I3 U make sure gvery form of  anti-compebibion
tendencies from the ncumbents service providers
the barest mirmmum and this is absolutely possible i and only if, the
peyw enirants osre net o abt thelr  {incumbenis}  merey for
mberconnection, This further emphasizes the fact that, perfect

Hberalization of e ielecom secitor will De readily fadiitsted by

interconnection through clearinghouse, other factors bemyg pub into

Since the migration from the present method of Interconnactivity |
not an instantaneous thing, the Nigerng Commumcation Commssion

SRS byt ;. T PP TS % s poliim Sige gepe P v-‘_,
{MCCY should be yore empowered W perform s roles as a fres and

M},

rregulator who can bark and as well ite i need arises,

N




Angiher area that should be deeply looked into is the issue of

human  resources thet  are  nvebved iIn the  instaliation  and

maragemant of the varteus telecommunications poudpment. The

use of forelgn expatnates 5 8 common scenario i our felecoms

industry which cught not t b, I strongly Delieve Migerians can act

in the capadty of these foreign axpatriates if they are well trained,

e
This calis for ureent atiention of the Federal Government to taks

L

gifferent approach in solving the problamw

U’\

associated with our
techmological backwardness, In the same veln, i is expedient the

X

Federal Governimeant gives the necessary support to Digital Bridge
institute  {DBY}  oreated by NCOOD to brain persennel in
retecommunications and Information Technology {175

One oritics’ issue in the Nigera iolecoms as

[
-
g
¥
oy
2
At
T
s
e
e
5
R

e

alarming rate of G5M handset theft, This problem can be combated

.4 et

H oall the 55M cserators incorporate and sctivate Bguipment and

entity Register [EIRY In thelr network, Although, the use of EIR in
the GEM stande-d iz optional. &s g matler of nalional way of
reducing aime, § should be made cempulsory in Migeria because of

> L9

$.2 CRNURUNION

Recogrizing that effective interconneciion delivers benefits o end
users hrouoh the cholce of service providders, aocess Lo innovative

services and fair and reasonable prices, Effective interconnsciion

Sy




4

arrangements asoist economies o tap the benefits of rapid growth

angd innovaetion in the telecormmunications sector, They consequantly

/.’}f.'i.iti »A-.c. ixf

Migeria,
one especiaily
sector, The re

may formally ops

WO k

P

e

anbranis

thergfore

through

froplem

o

ot

o and efficlency i the economy ot farge.

e rrobiem of interconnedtivity has been a recurrent

a2t the mstange of new entrants coming into the

L

~aushioning az‘ GEM Heenses in 2016 and 2017, which

133

nodonrs for new GSM ooperators, and uniess a

approzch of interconnectivity s pul iy place, the new

may Do oessily discowraged o bid for loenses. I i

4}

)
24

BYH

tssun of national wrgency that Perfect inferconnetiivity
aaringhouse  technigue s recommended for

Pt

tion befors then.
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R85 500Y
AfD Analooue To Digital Conversion
AMPS Advanced {AmericaiMaobile Phone Sysiem
ALIC Allthedication Centre
BRA Basic Bate Aocoess
BEC Base Siation Controlisr

BLo Baze Siatien System

[nis dtey -, B - g o L

BYs Base Transoeiver Station
o8

LW

D-&MPE Dlgitsi-Advanced Mobite Phone System

i,*
iA?-J
Yesd

Digite Dridge Institute
E-GEM Erhanced- Global System for Mebile Commurdcation
iR Eoptipiment [dentity Register

ETALE Extended-Total Access Communication System
GMESE Gatewsy- Mobile services Switching Cenire
55 Global Systam for Mobile Commumication

HLE Home Location Ragisier

150N Integrated Services Digital Mebwork

LA
L3




¥ Natioas! Communications Comimission

YA .y 4 \Am.
ML Mobworl Maintenance Centre
4 LY IO T T e e S
I Mordic Mobile Telephone
o PO 1 I TV ey
ML nebwirk Switohing Syatem

oM Opereting and Maintenance Cantre

SR Persongt Communication Services
IETe ) - FE R R TR POV N SIS I P
RO Personat{Pacific) Digital Cellubs:

(350 Primarvy - Giobal System for Mobile Communication
PLMN Pulilc Land Mobile Nebwork

BB Par Minule Billing

PHEA Primgry Rate Access

Poi Par Seoond Billing

PERTH Public Switch Telephoneg Nebwork

SIM Syaters Tdentity Modude

Tals Total focess Communication Systam

o Transport Control Profocol

YR isitor Location Register

Wolp Woice owver Internet Protoond
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