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Introduction d
The past one hundred years in Nigeria has been one of massive urba,
migration and development characterized by emergence of new cities a
expansion of existing ones beyond erstwhile boundaries. Growth of these
urban centers has been labeled as poor in organization which melude the
placement of key infrastructures (Ayedum, 2011). Developmental efforts in
urban environments are measured by the provision of infrastructures to the
inhabitations, with the provision of communication service beconung an
accepted means of urban classification. The provision of good
communication system requires the deployment of modemn infrastructures
in a worrisome urban developmental trend. Report shows that 45.9% of the
120.9 million (2002 estimates) strong population of Nigenia resides m urban
centers with a forecast for over 50 % by 2015 (United Nations, 2012)
Urbanization characterized by the growth of cities in ngemhasbecn found
to be mostly uncontrolled leading to several problems in Ufb'“;
development. (Opoko and Oluwatayo, 2014), Issues of concern include sot
degradation, rapid deforestation, urban air and water Wu"‘;:l'l"
desertification, etc. Industrialization fuelled by urbanization ¢an bcu #f
profitable if it is well organized in a sustainable manner. (Bablﬂ)';':ul E
a
2010). The birth of wireless communication h” b“’“ghl] fing to the
unprecedented increase in access to communication Services, Since the
availability of communication means to regions hmdep" . (GSM)
introduction of the Global System for Mobile telecommuitt




anication techne logy based on cellular 1e hnology,
_comin ’
. “-Ss(()

¢ grown steadily.

e users hav
[ GSM service 1o all parts of Nigena necessitated e
. wnication mfrastructures which mvolved crecting
e ations within the country. As lh(r'numb'cr ol mobile
bas¢ rease, the need tor more GSM base stations (B'TS) 16 be able
cnt rs“:;cm;md for services mereases. The growth in the number of
‘.gu:)h:’fibcl‘.\' has resulted m the |11\|llil)li(':|ﬁ()11 of the number of base
‘ in Nigeria. While there is a shortfall of BTS to meet the
' sunication need ol Nigenia, we witness the shutting down of BTS
",.i‘-.'; d on their violaton of environmental regulations. This OCCurTence
ds to revenue loss for the provider and has its attendant impact on
. quality ol service.  As more BTS's are needed, the issue of
ypropriate location for siting becomes paramount to the regulatory body 1o
sure environmental salety and efficient and effective coverage and better
e delivery by the operator. In the remaining part of this paper we
le the growth of telecommunication in N 1igeria and its influence on
and economic development. The state of telecommunication

‘ure deployment in our urban developmental efforts as a nation is
fyzed using Minna town as a case study.
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invented by Samuel Morse, and the subsequent
cless communication device by Bell i 1880. The
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Fig. 1. Global growth of mobile phone users 1994 - 2012
source:[http://www.gsma.com]

Telecommunication Service delivery and Urbanization in
Nigeria

Telecommunication service delivery Nigeria has spanned well over a
century. Like urbanization trends, what started with a cable network link
between Lagos and London in 1886 during the colonial era, has grown (o a
vast network becoming more sophisticated by the day (Ajayi et al 1999). The
organization and development of the telecommunication sector became
focused after mdependence with the establishment of the Nigerian External
Telecommunications (NET) Limited. The telecommunications arm of the
Department of Posts and Telecommunications was merged with !hc
Nigerian  External Telecommunications (NET) to form Nigerian
Telecommunications Ltd. (NITEL) in 1985 Over the yea®
(elecommunication service has evolved through ﬂmw@fmted pam?d
cables in 1900, Nigerian Satellite Communications earﬂlsmﬁonatlﬂﬂl““’ 5
1975, 1o mobile phones in year 2000. In the past century, t€ unicatiol
have concentrated in providing services in urban centers, ters, specifically smwn
capitals which is a major contributing factor for the huge rural - urb™

mugration witnessed.
i o ..‘ .F J ‘_
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s prospedct Lor more market. As owe March 2013, 97 960 ol
wsers i Nigena rely on the GSM plattornm (NCC, 2010).

’ i ol other services other than voee, through the yeurs,
0 jhll been evaluated 1o have had bre wight positive n.np;u‘l
etors of the Nigevia people. Tt impact is felt in the arcas of
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Figure 2. lbﬂoMMhM form 2001 - 3
Source: Pyramid Research >

Telecommunicaton Infrastructure Deployment
Telecommumnication service dehvery requires the deployment of necessary
mlrastructures. The GSM network which is the major telecommunication
technology in use in Nigeria is made up of separate subsystems, These are
the Mobile Station (MS), the Network Switching System (NSS), the Network
Management System (NMS) and the Base Station System (BSS).

The base station subsystem (BSS) is the unit responsible for managing the
rachio network. The BSS main function is to provide control flﬂd n}dm
coverage lunctions for one or more sites and their associated mobile stations
(MS). The base transceiver station (BTS) most times generally referred l% ?::
the base station 1s the major hardware components of a QSM network.twork
BTS 15 the equipment provided at a cell site by which means l:;m .
coverage is provided over a given region. The BTS faahtalc:k -
communication between a mobile subseriber and the GSM netwo

3 shows the position of the BTS in the GSM Network.



Figure 3. The BTS position in CIM setwork
Source Huawe: Techmuca mapua

de typical BTS consists of the BIS unerla
E), Frame Processing Unat (FPU), Cammier wa ‘mmu..

hdockunltznd operations/maintenance ang ¥OMI1 ) e
o in a cabinet compartment.
=t
site is selected for the installation of the BTS wiuet. i usuals
e "'f.’ -_; sell. The BTS equipment is usually housed w0 @ st
ﬁemnnmnumuous equipment from eovuomneisa
..ao jon, rain etc, that may hinder proper operawon.
- als Wldedmﬂlclropwsfor(‘tx)lmg!ht cloronw
ahtofhwdnmgopcmm Orther faciisoes
mmmdpoucrmﬂummdam
- service, an automatic mans Gabure pece
Mwlbam 400 btre daese] holdang s
: "f.mtcllkcawlarpmdsmduwnm,
views of typical BTS sies taken w0 Musa



Fig 5. BTS site with mast view

Fig 6. GSN{ Mt with micro =ave and 1o0ier sntesns: mowd
Gpically found 13 & BSC BTS um

Telecommunication Base Station Deployment in Urbas
Environment

In cellular telecommunication system, deciding where to place the ba
station is a very important issue during the process of cell planning (4%
2004). The BTS for a given geographical area has to be well positoned lu;:;'
maximum coverage and minimal interference which are the indexes :
measuring the quality of any mobile service (Kia et al, 1998). anﬁcw:;:,:
coverage is the only issue of contention in cell planning then the BTS w0
have been placed anywhere. Asat 2011 there were



) M) base stations (cell sites) are sited withu 20

,dﬁwc,schools. busimess buildings, petrol sl.umf s
oghenc 201.0)- According to the environmental
ﬂm 1s a violation on environmental salety. The
Ielt by the surrounding structures, human asned
fact that the BTS may stand alone on a space with
pecilied by regulations.

tation Deployment

» have grown everywhere overnight. They are found

. schools, along highways and majorly in our

e existing base stations especially in our urban

agitation by residents, interest groups as well as

ctions raised range from visual impacts, noise from
ealth risk and violation of environmental safety

Environmental Standards and Regulations
REA) has had cause to shut down some base
ety (ngrguardiannews.com). This shut
from neighbours of base stations in

ussion (NCC) resulting in a conflict of

conflicts between the NCC and the
om out of the attempt by the
ts guidelines on environmental
t. The NESREA guideline was
he massive deployment of most
a. This may be the reason for
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, Fig 7: Minns Topographic map
Federal Surveys, Nigzriz 1985 1000/478/10-85 MINNA SHEET 164]




el |

Fig9: Satellite imagery of sections of Minga town (
[Source: Google earth 2013)
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Minna like most developing countries have seen fast deme graphic g 4
areas such as kpakugun, Barinkin Sale and Gbedenu lacking any app
trace of proper town planning efforts. The urban develor mental o
" Minna have been charactenized by exponential increase in ¢ 1€ nun
base stations in the town. Information from the Niger
development Board (NUDB) indicate that as at 2001 there was
station owned by the Nigeria telecommunication limited (@ I
the hill top area of the state. This has since changed as at 2
about sixty approved base stations in Minna town with sew
different stages of processing awaiting approval.

Base Station Distribution in Minna Town -
I'here are five Tclccommuni(‘alions companies with four of
operating  mobile telecommunication  network w n A
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32 | Zarumai road Residential | ? I ‘%‘fﬁb
31 | Ladi kwali road, Commercial c =
a5 Angwan bin Residential C
36 Bosso Residential C
37 Tudun Fulam Residential D
38 Angwan bin Residential D
39 GRA Educational D
40 Matumbi Residential D
41 Nigenan prisons Civic D
42 Dutsen kura Residential D
13 Kpakungu Residential D
i) Angwan roka Residential D
45 Bosso Estate Residential D
46 Kuta road Residential D
47 Stadium road Residential D
48 Ladh kwali road, Residenual D
19 Total (Mobile) Commercial D
50 AP roundabout Civie D -
51 Sabou gan Residential D
—
52 | Zaruma road Residential o T

(NOTE: A, B, C, D are the different network operator’s owners of the base stations)

(Source: Niger State Urban Development Board (NUDB) and Survey f¢

(2014))
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Fig. 10: Geo-releren ed Map of M iun:

Source: Author
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(2012) when they found the BT's in Port Harcourt M @;’I‘ 7“" o o
lotal land mass causing such arcas tobe inhabitable, ¢ the

Legal and Policy Framework Guiding Base Station
The International Telecommunication Union (ITU) in ¢ "‘m

other relevant bodies like  World Health Organizag Oration wif,
International Commission on Non-lonizing Rad iation MHO’
(ICNIRP), have come up with radio regulations bordering on ‘A"’Whon
the operation ol telecommunication industry. Institutions i 10 guide
telecommunications regulations in various countries developed Ihcrl' T: of
policy frameworks to guide the operation of telecommunication services e

The country of Australia for instance, has a comprehensive industry code o
the deployment of mobile phone base station. The industry code is aimed 2
assisting local communities to use precautionary approach in planning,
installing and operating mobile phone radio communications Infrastructure.
The code amongst other things has a stipulated procedures and detailed
approach for the acquisition of sites and infrastructure design of mobile

phone radio base station. The code requires that each site must have regard
for the likelihood of an area being a community sensitive locaton.
Community sensitive locations include; residential areas, childcare centire.
schools, aged care centres, hospitalsmdregional-icmsﬂndlwymde.ml 1.

The guidelines of some other countries were explored
understanding of the policy [rame work guiding the deploymet
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The regulation 1
excluding the fence, ‘I
designer of the ¢
guy wire anchors a.mf )
mandatory setbacks, and s
property and not vuthin
guidelines requu’es thatal]
back by a minimum of50
access, Federal and State |
provide unobstructed flight -l.“
Under the guideline, the n
tower shall not exceed lSOmeﬁers,.
proposed mast or tower mslaﬂaﬁon, M'
required by the base of the structure, Hov
above 25 melers in helght would not btn )
as residential. The minimum bet
of 55 meters in height shall be. L
mstalled in close proximity to F
lincs. The nearest distance of a we
transmission line shall be the eq liva

Table 2: Guidelines on Techn'iml !

Telecommumcation Mast and Towers
2 | spacing between two or mc
3
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f) Environmental moniton
a) Permissible radiation ;
h) Guidelines and standard for the use«
i) Enforcement and sanctions.

The requirement for new telecommu

2

2011, issued by the body is presented:

Table 3: NESREA Environmental Re
Mast and Towers (Extract)

SN ITEM

1 Primanly choice of sites

2 Minimum setback to fence of
residential business premises.
Schools, and hospitals

3 Mll.\ﬂnummtﬁ)f ssidential/
hospnalswnhout&nces

Conclusion
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