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1 INTRODUCT:ON 

~ I .v 



tdBphorK~ operators (PTOs) such as !ntnn.~d!!1lar, Re!fd, ~A!JW!inh;. Cdkom mHl c!hmr; aLo cmnn . . 

caHuLsr telophony Bvolution. 

) .. 



Runninglnwlntenance (v .. <twfs invoh:'f:!d, pwblems encoun!nmd} 
~ . . 

Future duvRiopmen!s 

.. J .. 



2 CELLULAR SYSTEMS 

J., 1 IJrdinfthw 

levels allow cf::!h to be sL::ed according In the dendty of !.Isms and dmmmd lNiHtin a pr!!!iui!m 

region, llv~sn cnih are dtnlgned in :;uGh limy:.; Hmf, ZlS mohiif: users li<wd fiOm OOG col1 10 anOHlf.~I, 

Iheir cnnvDfsDtkms BrB "hEnded fJVel" hetweeq ce!k:; in nnlor to maintain SOatHles~ scrvk('.~;iHq) 

lhUf";< the cr~pnci!'f of the f";v~;!{~m is q!n;Wy hcrn<:V;f;1l !houqil lht; If'U',O of lhr; ;w;)ihhk> fp~T~f~:H:i 

bandwidth, 

2>2 The Evolution of Mobile Telephone Systems 

sysknHs osinq lk~ (linH;)! !echnn!PHY have becomH Ow Hnh .. w:fsn! rw"vy; 01 ir-k:cnrnnH1niudi:H}!, Ikd 

:;omn GOHn!des hwe mom mobijo phO!\('~., thm fixed phnnw; YHqerl'! h (Hie (>f <:,nch ulnnilip'; 

The cDncept of ceHulaf service is Hm USB of ~ !argn nurnber of klwpcnNtn !r~msfnmers to creat'! 

celis ~ the kmic grmgr8phic t;erviCB ama of a ceHubr commnnkHkm f>ystom. Ae; mobile W;(.~fS 

,·4·· 



1.3 Cellular System An:hftectuffl 



2,4 Cells .,.p ...... -........... ~ .. -....... \ 

;/ 1\"f '\, 
< i, ) 
\ U ! 

\ / \ ................. ) 



2 .. 4.1 types of ceffs 

.'. }. 



Umhrella cells 

2,5 Cfusiffrs 

.. }~ .. 
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field mDnHodny and {day std!jom~ br switching caliri from eel! sHel-; 10 wiio Hw: cenua! nf!icw~ 

(PSTN). In dnab9110 G011ul;1f nehNorhs, Ihe ?ifE>C controls the systmn ope/aHon lihe calls, biWnq 

inforrnalion. iocaUons of cd!oj;.lJ suuscri!:mm etc. 

nw em; ;;,do rdeu> k: the phy~:;k::i:lf iocatbn of radb f:qdpntl:mt hnt pn..widu Cf>VG~:fiW wdhin a c(~H. 

Hald'Nan; iuciibl ;;1 () c(;il ~;ih~ mdude rowel S(lU!CCS, in1eddV~ eWHjillK?nt. radio hoq~li;nq' 

2.7A Moblk Subscriber Unit 





fwquency hands was 1{-;jeGted lW a big number of Got/Hides h{:cduse of the restricted spectrum 

2)12 CompaUblmy with other systems such as ISDN 

... l j .. 



.. 1·1·· 



Hoaming. if the vbHed netwNk is outsido the home country, Ihis is known as !nh;wHtiona! or 

.. ! '1 . 



3 THE GSM SYS'II:M 

3,1 Historv of GSM 



guarantee the pfOper inler-worklng bBhwwn the different e!ementr. of the GSM system. in 1990, 

rho over [:lOOO paue~l of GSM recDHlwBndalinns provide fundiona! and inlet face doscdpHons fOf 



Yew Events 

(J:Pf (t51dbliMws a GSiA glOHP ill onlnr to devulop the s!clndmth fol a pan EwupefHl 
;;oiHlid! mobiiD (;ystom 

HH3S AdoNion of n kA of wCOfnmnndaliolls 10 bt) oenemlod by the groun 
~»'NW.>H.~~ . .. ~: :::~ Q:(.<; ~.>Mol':: ::':::':;::::::;':" !'!'.~.oY.<;: :: :::a:::: ~.:~: "l; ¥-:: i:~~. ,~) : :::;.;;;.J.; MoW</l.::~,::::"<*~r ..... ~.~,.~:N.6l<'»'l<)O):40::; 

HJ81 

ndd lests wem pmiofmod in oHler 10 tnst thn difrmem ndb lec!lniqur,s IHoposed fiji tho <~h 
'Htedaco 

I'DMA is chosen as access Hwthod (in fact it v/lH be w::,ed vdth FDMA) InWal fAemomndun 

;!f Ullderstandln~t.:~!2f,~~~~:,~r:l~t;;;91!l~~!~!:~!:~~2!!2J!.~!;f.~~~,~~,;~,!:~~,I~!l.~2J· 

InHB Vaihjation of Hm GSM systmn 
·~.~.s:::: :: :::::::'0)" .~:: ,:::::::;<.,;.x.;,.~~~~: :::::::::::«< a ::::.<: !d::::::: ::::::==::~·Q.Q::",S:.~.l::':::: ::::::::~~'~.~':l!"l ,~~"".lMe:::.¢~e~:HH:::H:a:.~· 

rhu r(j$no."m~ibHit.y of Hw CSt!! snm::lflcatiurw ls DHssod !o the ElSi 
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:>JHHnen.:~;li lwmd; 01 till.'; GSfd ~;u\lk;e 
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ImJ? Fnl;Jlq(lWul!. of tto wunl;k~(; that SlfHHd {he (iSM MoU> Cuvenwe of !awe; cWnsfaiipmts 
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lim Mobile services Swit(,~hing Center (IASG) 

Tho Galowtq MohUe sorvicos Switching Genter (GMSC) 

GSM USDL The CrASe is often imp!enKml.ed in the same machines as the MSG, 

Houw Location UfJuistor (UL!?) 



The AuUwnticalion C(micr {AuC} 

In!Bnwtkma! fvbbHe EquiprHC1i1 !demUr (IMEl), The EJH allows then to forbhJ calls from stdcn Of 

Uw GSM intorworMng Unit ((JI~l!Uj 

~ /4 . 



:J2-4 The Opmation and Suppmt Subsystem {OSS} 

PtMN AHf.A 

MSCNlHAREA 

LOCATION AREA 

[::~~~:~ 

··25·· 



3,1 nm (iSM functions 

In GSM, fiVt~ rnaio functions can be defined: 

.. J6·· 





J4.2. t 

HIO wier mO\..iwnen!s can produce tho IlBed 10 change the channel or eeB, espccb/!y when tho 



The 'power budget' algorithm: This a!uofllhm perfmms a handover, instead of continuously 

lA.3 A10hility ManafjfmWnf {MAt) 



3AA Communication Management {CA~} 



Call Control fCC} 

f-. a rwtinna! destination code identifying the subscriLer's operator 

to the cal! routing. The HLH requests thb information from the subscriber's cmlen~ VLR This ven 

!he ink;Hnation ml!1nled by trw HlH !o H;e GMS£:.. Thanks to the MSHN number, the cd! if; mu!nd 

below. 

.. J! .. 



J4.4.:l 

lA,5 Opr!f<.dion, AdministtatJon ami MaintenamJ(J (OAM) 

contribute 10 the ON>} functions, 

.~ 2 ~. 



JJj Tho GSM radio interface 

intufemllu) and to hnpmve tim frequency reuse schmne. ThB tpeciftcaUon of the fad!u Intel fate 



3.5 .. 2 MuUip1e access schemes 

Fi(:iqw:~nty Division tAuWp!B Accer;s (fOM'!\} mid Time Division MoWp!e Accoss nOMA), eornbined 

3Ji.2J flJMA and IDMA 

···.H·· 



spaced One kom f:dCil othcr by a 200 td iz frequency bamL NommHy a 25 Mill fwqu8llC!' band ran 

haffic cltawwls (feN) 

.. . $S .. 



channds kif lhE~ downlink and uplink til(} sepf'lrated by J bursts, /\::; a cUllsequencB, {he mobHes wi!! 

not <H.Hd hi Il;;HhHlit dnd ltlT:i'N at Uw samo !j!W1 INhk:h simpiHlo~, considerably thn ebckonk:s or 

'y,PV: L!~~t ii;'HH(l h:, W1W'id. Thh:; idki !rami} nHO>tiG Ill,,} rnobik: slalion 10 pedmol dlwf 

i;lndin:\(;, SUdl iW H!{!:l:;luinq Bw ,.;iqn;},! d!OHHth of HdOhhowhlU celk,. 

y. Cornmo{l COiltw! channeLs 

.~ 36·· 



Broadcast chawwfs filCH} 

The BeH ChiKlnf.ib are tmed, by the bass stalion, to provide the moMe station with the suffidf)H1 

infiHrnakm il nm:~ds to synchronise 'Ni!h OlB network. fhn:o diffcrent typos of no Is can ho 

Y' Tlw Syndlfcmisatlon Channd (SeH), whict! Wves to the mobi!e sl;ltion the training 

suquenctJ needed in older In dernodtdaW the information kansmitted by Uw base s!aEon 

Common ContJol Clmwwls (CeCil) 

dWerent types d ceCH Gm) be defined: 



staHon i:lJ}Out l,iVhlCh channel it should me. This channel is Hle answer of a base f,laHon In a 

Dorficatfui CoHtn.d Cbmme/s tHCCH} 

y Hw Standakmc Dedicated Cont·o! Chaolld (SDCCH), which is used in order to exdlanoe 

.. ,;;. 
.. H~ . 



SOCCI! channels 

;.,. nw fwqwmcy·corrocUoH hurst bused nn the fCCH. It !ms the samn !enuth as !.Ile nonnfri 
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bmst The'! are used In cover !he periods of ramping up and down of lhe mobile's power 

.. ) ~} . 



Even if fn:qw:mcy hopping can tie very USB!Uf for the system, a base station dues not have b 

. 4! .. 



PgWfJ 3.5' rwm speech $ouru} to radio W<WH5 

·,·42 .. 



'p The speech codoc: must not bn vury COtnpkM because cnrnp!exity is equivalent to high 

$,$,2 Clwrmei coding 

3J),3 Channel coding for tlw G8M data TeN channels 

.. ,!i . 



Tho block code couespund;s to tho tlock code utifim·)d in Ihe GSM Hecmnnlerld(~!ions OfdlJ! he 

bkH~K cove 1 ccdves an input b!ocK of ?4D bas and wJ(iS fow IBn; laB bits at the end of thB input 

block. Tim output Of thB block cmk:: is consBquenlly a bhx+: of 244 bits, 

/\ cunvolutk?IH:'l1 codn wJds !edundnncy bits in QrdH! to poled the !nfommkHl A CO!lv()!uHona! 

encoder ~;onlains mU!lOlf Thb pW}Judy dilknenllalus H eonvolu{kmal code hom H hied: COd(l. A 

c0i1vo!n1ioi!,lf cede C;:Hl l}f~ ddhwd by UHee valiaUe':i. il, K and f{ 'file lIaiue n colleqxmds io HIe 

nwnbd of bib ,.it Ow (lulpul 01 tho encoder, L k, tim nwn!.l!iH of bit:~ i.ll tim input oJ 11m Hocb; and K 

to the nldrn, 'i cd thr: fHlWdu. ·lhe ldb, R o{ the code b defined .as fo!hYNS: n '" kin LH!'S 

consider a convolutional code wilh tile fo!!owing values: k is equal to 1: n to 2 (md K to 5. This 

GOnvuluti01U% code oses then f-l rate of H ::; U2 and a delay of K ::; 5, whlch means that H wI!! add a 

fedtlih!dni bit fOf eaGl'! input bit Hm convo!utionai codn uses 5 consecutive bils in onler in f,ornpute 

!he rezhiHlancy biL As fhi": convolutional code is a 112 rate (01)voiuHona! code, a !lock. of 4HIJ bits is 

9f.Hwr ded Those Mm His am pHnc{wf;d in on$nr to produce a hiOl.:K 01 45G hds, "! hHy Iwo hils, 

lh} bbck of 456 bits produced by Hm cOflvn!u!lnnal code is then passed tn the iH!edeavUf, 

3.,6 . .1 Channel coding for the aSM speech channels 

BehHt applyiq·l the channel cm!illfj. Hm }GO hils f<f a C:;M Sp(~edl frame Wf~ divided in HHee 

diifewn! clil:;;;u:::, dLUHdblU 10 iheij tUl:c!Lm dId hnpmiaocft! flo nHd impollm~t diE,s I:~ ihe di.t,'; 

.. 44 ~ 



ajT~ added !o Ow SO t1ass!a bits. The resultant 63 bils are added to lhe class !n bitS. Four lerO hib 

JJUi Chatwol coding for UN] GSM C(wtwJ c!umrw!$ 

:tfi}j,1 



Interlflaving for tlw GSM control cllfmnefs 

.. '16 " 



inturJoaving tor the GSM data TeN CfUinlwls 

3J3..6 Burst 35semhiing 

··4}· 



( " j" < .fp talng 

procedure. 

J.6./ Modulation 

lmpHes Hw presentdmn of too mdny mtHhemalica! concepts. Therefore, only brief fispwAs of the 

··,w" 





the cOHnectiun is dead, in ofdH 10 ovmcorne this problem, the rcteivBr creates a rniniwwn 

of backwmmd noise called comfort norse. The comfort noise elimina!esHw lmp!e~1Sion 

!hdt !he conned!!)!! is dead, 

The !ilnin9 d tho htmA:s. t1 £m~;mi:';J}ioIlS b vmy irnpndant. tviobHos ille at dm(l'!(!!r! disLln(;z'lS fwm tIlfl 

bdGi} 5!iition~) Th<::ir delay depend;;}, Gonsequenilt, on Hwir dh;lance. Thu Him of the llming advHnce 

is Hwl Hw slgnds corning fwm the different mobile sta!bns arrive k} the base station at tim fiHht 

HmG. Tile base station meaSWBS Uh:t bnkng delay of lhe mobile £dd!iuns. !f Hw burs!s 

co~mspondino to a mobile h!dlkm aHhm too !am Bod overlap wilh other bursts, Hm k~sn station 

Idb, thb roobHe, to adVdiiGO iJ18 kansmission of ib bun)b. 

mUbt.Hemnnls on the power bvel of tile different mobile statiollS, 'I ht}se pO\VEn levels AiG adjusted 

~)O !hat !lin pO>NW'I.S IlBady tile same for eAch bon:J 

/\ ba~;H sLdon abo cunlroL> its p~YN0r lovel. file mobile sbtion mei-lSWf.)S Ikl [;kcIHJlh nod Ihn 

qtwHty of he siona! buhveen ibdf dHd the basH S!aHorL U 11m mobib 51F!thm does no! WCdVH 

-, SO ~ 



16,1! ViscontinuotJs reception 

. <q .. 





3. r 1 fu/usorvices 

"." 53 ~. 
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4 GSM NIGEHIA 

iicense, MTN, reONCf and Nnu. had every reason m ke(1p mule 



(milts wiu<.ned by ille opHahHS, ! !is only wspum;H was to hope Hwt compNilion wonld ddvn dm'1n 

!HIces in !iuu GOws(·l. NnTl. the inoHHtwnt Qperatw whidl hH> u!(~ eXj~;tin9 Ilxca Hnof." abo 

fElvk):",...md upw;)f(b Hw tadJh tw it~ ::,{~f<JkeG, !)p to Oiw Ilt/lHlre!.! WHowl in some n:mwLlll{~ tn(~dll:'l. 

which !l;:~d rai;:;pij the hopes d N~~jelkm$ so high on CStA. could only lament thai vilwl a mw-timo 

r+urdan u>nHnunln:)!](ms mi!Hsk~f (HOW d m:malor in tile NatimH~! Assembly) hitd said in lim mid· 

I %Os Iud UifHe h tie that kdopr}(ine~~ 'Nem not Hl~:ant for tile poor. 

~$,t. HACKGHOUNU ON fELECOMMUNICA nONS IN NIGERIA 

fHlministraiion and OGOnofni- 1\1 N;um!(is indBpendmg~e in HWO thew wmH only W}24 telephone 

lini':s Lx WI estimateil population of 46 m,lkm, giving a Jdedensity of U.04 je!ephones pDr W{} 

PU)pl.f;L Ov~,;r the yed~J, w1dWondl I.dOphune !ines wew brought in, hu! tim cmmhy'!; rapid 

popu!alkw inCrGi:6e and {)!l!Bf fadors, sHet! as fuwd and inemdmiGY~ cancd!m.l any improvement 

in Hw tek.'!densi!y, According 10 the fntemationa! Telecommunication Union (1fU}, by i99H, 

Nigeria's !.(-)i-Aensfty WdS a mei!} OJG. H lose slightly to OA by '1999, rlGt;onHnG to !he Nee. 

NiU01Lh lGbdHlldty b a far (;IY twO! the Ndcan aVf::fa{F~ of l&! (!fU), [von Ihn Nee admits lha! 

Ni9f:fia hflS had a WJIY HlnHed tdopllGIHJ rw!wwk for many yeaH;, and iiHj wflitng !ls! b t?shnm!ed 

at over ten miiliDn peqJb viho have app!ifd 10 the iw..:wnbent ndW(Hk, NHEL {eda!lhstlf~d in Wf.!fjl 

fur s8rvice[; NPIJ. had Bslabiis!led a subddidry, Mobile TeJHCO!!nl'lunk:alinns, or M·fd, which is 

responsible fm tHO iHlilingue Gn1!o!w suviw. Toda¥; M--rd IS in dw!gn of Nitel's {38M NNwmh, 



Bnd mow lhan 400,000 am uHlnoded. Tilt.:! Nee, which Is msponsibb tOr the regulation and 

in trw mkldin of1 mw, appmved about 2nD {)pemEng licenses for private pmvklers of various 

approved Bight private firrns to be G(lnnectf~d to its switching system in order 1:0 provide s0!vhm to 

.. Y)·· 



cornpoundin9 tile already mHeslonq wHiting !intL 'f (} GompcnsatH lor its dislna! pmfmmf1nCe in Uw 

H;sk!enlidi ;;ectf;f, NIlEt. lldS bl !onq been 0p(~falmg a payphone system, 

~>i\Hl aHu NnU, '~; i1iG{~fltion in 1Hfi\ j rT wa!) coniracied to supply and instaH pflyp!10nt:l !:'iosks f~!! 

GVH Hw CO(to!! y, Tbs Goincidml 'Nith }) dovvntlifiJ of (lVW!ts in the Nigerian economy, and tim eOill' 

bDWS b::<;~dnw easy prey kx vdnddls, lhen:i(lre, due to vi-lndalisailon in the coin-upefaleu systent 

f,yskm 'N,'X, b!ouUU in. But doe 10 !flU i,·Hue popu!a!km, the num!.H::{ of canis to satbfy demand 

wtm/d be (;nOmiO\if~: and HlBY WNe nor fmthwmlnu. Thl;~ gBve fO{)m for 'cmd vondms' who wok 

Hdvantage ()f tho nppmhmlty to do brisk, busiHfJSS, charging for Hie use of their tanh sornetimes 

HKHe than doubh: tbj NnE! dWfU0, And since the cards aw usuaRy ioo (:xpnnsilfc fOf Hw 

commun citi;'{~ns: many had no chnb; hui to i..be HH:l 6etvk:et.\ of Hm vendoH;. 

Major NHu:ln pf(ljecb in wllic!! Nigeda is pflrtlcipaHng include tht~ ECOWAS Te!Hwmmullicallons 

Project and he 1\I'&f AfdcaOoe suuHlmine calAe project Modem sedOf~:, of tho Niqe/ian 

et:onomy, !ypHed by oil mid bankin9 afe iUvUnu fww2.;nl to change~~ in Hw tek~Gmns seckli. 

4,.1 THe GSAf EfilHY 

The Nigerbn gO\j{;mmunt hm, sd out b dGhicVB an eSf;t?nlja! {jO(l! H!wunh pilvatsaHwL n sot up (l 

r·JalkHWi Cou!lcH on PrivaVsation with Hw Vice Pw.sident as chairman. Tile fonHi]!' Tedmica1 

COFurdJee {in Prhn1!Sa!ioll and CornmmdalisdioH, TCPC, which had beun 3d op by thl;~ mHit:vy, 

ww~ nlH?Hihd H iO UWhm for Fublic E!ltmp!k,e~,: BPL, dod charged 'Nith lhe technical nspeC!s of 

. U) .. 



4.3 UfE FiXED ENVIRONMENT 
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4,tj THE GSM OPEf?A TOnS IN NIGERIA 





the !dW~5t in lila wodd, It hdS apPfOximalely 4000 sites covering! 9 200bn of road, 900 OOOktre of 



Pmkv::oL '{j/\P, r",HN FuntooeS, Lf!N Directory Enquiries and Remote !nteraclive Voice Hesponse: 

120 Niw:nicm tDwns and vi!!ages and many communWes wiH have access to globallnforH18tbn and 
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~ Can Barring &, ForwaltHng 

* GaH WaHing 

<.> CaH Una ld~mtmt~tkm 

CStA ow~m1ors currently O!HH"aHnq in Niguia, Nevertheless, tile UH";!S can best jw:hJ$ lilt) ql.laHy of 

a ff;k~phone IW!'NOIK wkMlOr or not !~ b d SUhjHCflvH judgemmd f 1m vadmm cump!Hinb !hm cmno 



Vi!wn HiD fiiSt anmVerSd<y 01 (3SM W,% H}ld)wttHJ in August last year, NHd GSM Iwd W,HUn 

f.iul.i:,;uil;Oh. OwinB tb.~ celebul!hm peood, it WilS in Hw process of sdHng IOO,ODD H!lW,. After 

sdlHlU off tilose liaw,: N!TEL stoppez! rolling out Hnes. As al August 2003, Nitel was operaUng 

118.000 lines 

N W pm ftH <~!I Jhe C,jik, Ihey Innn!ndlJ. NHd c/!m HW~ Ni t fief {HiHllh~ fOf NHe! 10 Hild calh PHyillU 

NW o~!td N2! '~.fou!d spdllo:'>$ to! Nile! The iniercnnnedlvlty pwblem bf}{:amsJ a lligHy {iiSGllS?:';(Hi 

. iX .. 



Finance Ofilcer {erO) and Chid Technical ()ffiCB!" (ClOj, The company look over in Mmch 2003 ' 

by Ille GOV{fmmenYs inabi!i!yl0 pay them on time, 



In r\pdi iG03, the Nigerian O:wemmem spHt NittA into two and Nite! GBM became a SepanltD 

Cnmpany, H H>w!led to as old ihtlHB of Nlqerian Mobile··Td£'!c(lmmtmkahons Ud: fA·TEL t,llFL 

VfiiS iniJiili1'l in c!idilW of f'Ncrs d!lilio!Jue cdlubr tde{~O!nm!J!licaiions 

Ntrtwort. Dt!5Cdpt.ioH 

Optlf'Mm Nmne )<. NigmianJ dewmmw!&ca!ions Umi1~~d iN!? U.} 

Network Nam~ p... 

Natwof~ Typti p GSM $.lOOn nfH.} 

Handsd Codo .F 

Network C()de ;.v 62! <1(J 

N{;twm~ Sta{H~ "... I.lvo Oe!oi'ler 200 f 

~. Nifn. is stiH not funy inten:onnnded to recner Win~lm:;s and Mf N, and ~w Nlte! Gnt,A 

~)utsfdhen; can't lalK 10 a wmtlined ba~;~;; of 2 mlHion GSf"i fwbsCfibel~;. 

k:nnin;lbd, Nile! GSt:,'~ uiuld no! Hil tlH'.lm bach for tlie cd!b i! !t:/lH1naWd The rC,-H,nn gbmn 

'-Nih Hm! NEd GSMs equipment cuuld no! gille accurate caB data !'(itO! ds. 

,;,.- t+U (;~~;tA hdnn ;-l WNunmnd owned pm [·htala! is heavily bowEi by lhn kllH'.IS of 

hUlC;-HIC{.!lCY whith, gIV1:l!'! tim si.ate- of the na!iwl, h; a strong hindI aOGe to efficient 

.. 3.0-
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altitude orbits witll an orbital time of 10· WJ mitHHes and an aliitude of 400 , .. Ion miles. LEO's 
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AUC 
An lcrkdl Uiqdal Celiular 

AMPS 
Adv<lnu;)d mob;h~ phone s{)ivke 

AoG 

AUC 
/l,UtllHl!kcl1Jon wnter 

bps 
l3H:s f;g( Secund 

nsc 
U:::me ;:';1<:1000 ConlmHH 

q~;"'> 
t. .... -:..>~ .. ~ 

n,:,',;u SUHu!! ~;yH~:!H 

rns 
Base ffdntcdver Station 

em 
Cdl GloballdenHty 

cue 
Clo&ed Usur Grf<!Jj) 

ncs 
Di9Ha! Ce!hliaf Syshlm 

OTMF 
DW11T one ~.,:1\lHikeqtH:llcy 

Em 
fquipHleili hklniity P(-;Oisloi 

mwu 
GSM IrMrND! Unq unit 

GMSC 



GMS!{ 
(;;'·msdan H,HHOHi!H shiH heyhJ 

GSM 
!Jlobd sys!un Itx mullih; fOHln:unita!ioo 

tH.H 
ho!ne forN.iun register 

Itt 
HDfU 

!SDN 
inh:ll]!dled (ierViC·tS dlgi!a! HBiwmk 

k 
hlo 

kbps 
i\iUhl'; pel ~\(:UHHj 

LA 

LAI 
LDcdiml·Afea !d8nllly 

LPG 
UnuF Pi {){lictiv{'l COding 

MSC 
fAnbi18 Si;~rviGm;. t)wdchinq Ce!l!u 

NlSH 
rAnblie Ser VieD Notk: 

MXf 

NMT 
NGfdk; tAotHB 1 tdl.wllone 
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GMt 
OpH(-ltioo2, and nklintenaoco {:t)nb; 

OriS 
Op(:!dlkln dHd :',;UppOi l ~;isk:m 

pes 
f)C1SNWI (:{HrHnuniclh)w;; ;:;i.Hvices 

POG 
hir~;()nal digit:sl GeHu~ar 

PLMN 
Pubiic !dnd rnobHe network 

SS 
~>NlWhing sy-~;tBm 

TAGS 
lotdi d(;U}S;;. twnnHmica!iun ~;y~,h:lll 

IOMA 
Tkne divi~>km mu!tip!(~ dCCt1.:;S 

VLH 
Visitor \oGatk~n wgdm 
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