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Introduction ‘de—is
85 (ygraloms Tl LU VLAV 2. (g ininiilly Logusl | ¥ Lai¥l alaiil £ 2ie
G Syl g @By Al amin s (il Sl aloials clldy cius e o Ja) Lala e
ALy ylaatl ol catled) 3ol yan Loy @i Tull o lais 3o pan Jali 3542Vl o2ay cdlomy
2 IV El ol sl Jhasy dmie ] YLt dude 3llasle loay Lulladl (il ]| da
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ol pore Ledgl o Giomil] (yEmaa (ggulindl il dl oy @ 0 1a caliparan I3
i gyneat W 55V O Sl el yidin JEST (6355 s g S (3353 audall (gl pa s 5
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coign Lalenill eidias sl ol aT 1593 duutiag i 2. Jall) jelatlly caliparcal| Ll s
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e aolgn 07 9o idgs ol auad Liaag (Frequency Division Multiple Access FDMA)as,i
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O Ay B (s et B w L LLal Catlg 3 dedanT Ll yudls Jolim sus oIl ol
at] YLt Jalddl albaill yuyal @3 Legd (standards) Leazid! guplally dlanll oYlasy
e b ligsnn oyshd Jolyeg GSM ciliwslge «GSM allsd e 43,13 504 (o paic 4iag GSM
GSM alli 2 dsusial| syl a¥ladly «GSM dsa il 4ol el Ly yilly «GSM

AL a0 gad ) dekadiV - )
History of Mobile Communications A&l O¥Lad¥| gyl - V-

Tasall 5Ll 2 dleatoall ZUETL dgsl )3l ¥ Lai ¥ Ealall (e sie e il 36 Cally
534> (remote controllers)as (ye @Somill 5 pgal Lgie 30aiag 3 pico clId Lo dBa¥ly iyl
ailgdly «(remote controllers for home entertainment equipment)i_djill 4ol
(cellular  Lglsdl caslg g «(pagers) =l 53¢y (cordless  telephones)i=l DU
alai¥l ol Jemy L gpall culoa il 19579 2 0¥y wdailly Lalentl Sl 447 Lo g (telephones)

Nas dalises dlad
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J8 e eainay udly Bgama (55555 (o (5o Gl e 13Y] Lo,k dasll Cawny (portable)J sems
ey ey Lo pamd
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alai¥lola o] G g ol 2. JLas¥l @ Legag (Half-duplex) ix gaje coad Jloyl @lad ¥
O Lol il gl ey (o1 2 40T ny 100 JLaiieadly Jlea U 50y ugaol 5LiB auieieds
(release to ¢ Leiud 1xilly (push to talk)adesll paudl Jie 5908t daglall Judinw of Jouyo
(Police  (udgol el ylo Iy Jliag i g3l caead LalaidDU dnulua¥l el3ll o listen)
Albaill s gy (V- V)Jsady « terminals)

- m

Cj.)).l\ c_ma.s‘aUa.d‘ Eaﬁ (V- \)d&.[u

oo Al saelally el adl o ol 3l Sl @i Lg@g (Full-duplex)is gaya Jlay| @lad .Y
I3 o 0ral 33 Lagius oyl orilamiie a3l aluieioaly cdsll a2 JLaia¥ls Jlo¥! @
Al 12 o (Y= V) Sty GSM el il JLai¥l allal Glls Jlieg olyiill

= m

Cg.s).l‘ ‘AUa.a.” @433 (Y- \)d&.&t




Sg¥ gl

GSM A& OY Ll Joldd allait)g AALL | &Y Lad¥ | 2 dedde

i ve¢
AL SY LDy

gaall|

Q¥ ladl

/——“—

daladl :\AMU 3)\%7.” e Uag s ‘._.\;- LA.@A T)j) ;4_«.\3 st Lﬁj‘ﬂ\ YLty U! g:,_..oj

AL £ 2 i) oo ey s U ¢ @l ladl cye due Liadl 131 (en 2 o el
4 BT &)yl peili O > K 9

The Pre-Prevailing Stage 3udlud! b dl> pWdiV- V- V-
S licaasl e iy ol aiiady LI ALl Copmd) ainy 50 Jo¥ dlanll @daddl ¢ pgls
e b yaiie 5T Lgal Il YLt oW das M eliabaill cilen,s «Gloawds cali culiciwl!
Sl (bl HAull glandl cibe ) &l oo ddly clorallups il )by Olhuball @l y by (!
el Exda gasly Jie (653 Y1 claaatll ety ylaill ooy Lall Caliza g 3 ya 31 lyles ccblans!
Coles 5y endl Lyl olia ad «ifmyall daLad Joemmll gsal ) cnldl J) 2L Yl el y5lallg
2 g ol allaill P (e U Ul 0lia (e ol (g Ao g Lades JLdiw¥ g Ly V1 5542

Downlink

Lﬁ@.ﬁl’d‘ nggé‘)-” ‘aU’aJ.U Lolsf s o (Y- V=i

High
transmitted
power

High
elevated
tower

¥- V=i



AT (R XEINT Jad Yt aal|
GSM A& OY Ll Joldd allait)g AALL | &Y Lad¥ | 2 dedde AL YLD Sy Lal

//

(ol (sl I allaihl Cigue

only car telephone service su{gll &)Ll (aila Laas ©

Heavy, bulky and expensive equipment ilig iaseis g idle 534231 @

No handover capability edoatl of dglicll bild uags ¥ @

Poor grade of service £iw Laosdl isyn @

Low speech quality iadsic cllazidl ol sl 539 @

Low capacity icadsia dacdl of 505!l @

High market saturation g Li&¥l Jlle 35 ©

No frequency reusess,dt alusinl sale| ungy ¥ @

Power level is not safe (very high) LieT ot 55081 Ggiwa @

Power hungry transceivers ;.51 ail> Jlaiuly Jlu,| ®

The First Generation Mobile Systems A& qlailt Jo¥f Jud! Y- V- V-

el 33yill Gl U et 25 Al calesiel] aladl G sl33 «opiall ya e
i) AT Zygalndl Zygasl oIl @laill g s gll 13 dainl Sogon 230 gl 1) Lomilig 13gusmal, ]
sl Jlaall s 3 @iy Lasie (il e dpaadl e g O pSmen Gl (8- V) Sl el
AL Ll e @laill ods ciadie| G Lalyhn Lalaia e (ogde g sul>

Soaldf allaill oun (8- V)=
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The System aLs:ff

sl ebaad! (Cellular system) g galsd! allaidl s
Frequency reusessyd) alazicl sale| @
Adaptive power control 5 )u&ll 2 essmil davs @
(Cell sectorization) &l alaze @
Cell splitting Ldsd) 5Uaddl o7 @peuss @
Handover gLl o7 @ulod! @

Standard ,.La1)
i) dolai) 2 Alasll @adll pya Jusd! 128 2 65 Le el (yEna
.Depending on analog technology ililaidl icadl e slaie™l @
Different operating frequency ranges Jaicd! 53,5 fpo dalides bl @
Incompatible systems dzalgic ju& @lay @
Suffer from capacity saturation s .31l g7 decull i3 e silae @
.Limited to voice serviceisigiall ioastly su=s @
Insufficient transmission quality ioles ;o Jlay¥lisgs @
No encryption ,adisy e
Frequency modulation (FM) 35,3 Jaaaidl alaziul @
FDMA transmission technology JLu,¥! &5 3 33,3l eueadis Jguo gl suai @

The system alLs:1)
3ynall oia 2. Jo¥! Sl (e ALzl Dygual @il @al cnn (V= V) Jgan!
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Operational Frequency range
year (MHz)

1979 Gkl Nippon Telephone and Telegraphy
Japan (NTT-MTS)

1979 saaiall LY ol i Advanced Mobile Phone Service
Us (AMPS)

1981-85 LdliaiSu) Nordic Mobile Telephone
Scandinavia (NMT)

1985 3aaal) dSLaxll Total Access Communi. System
UK (TACS)

1985 LuLall C450

Germany

1985 L 4 Radiocom 2000

1989 France (NMT)

1985 B RTMS

1990 Italy TACS

I8 Jumdl (e AaT Lygasl ) @ladlf o (V= V) Jgun

The Second Generation Mobile Systems m‘mgsmu.gw— L

Jlas¥ duedy el 7 L5] @ gl il d) dans Lo aulyall Cllally Zed Jl diaill elat oo
‘ﬁw‘ 2 lu> e p&:ﬁj oozl Ldle 359> - Ule ole yw ol

Catl liga el J5lgTs cliileid! y 5ol 2 Lued Il d il pe alaill @haild 3G Juondl sl @3
Of Lass g.\:'\_nl” ﬁ\_!a.a_” ) ‘_,_\LT Qb_n sdc JALC' ﬁLIA.A.U BJJB 37 dacu Jﬂ:-..” foa )\l@fﬁ 42\3\.44.“33
Lalai¥ 7] @ Less Lindio faus dalenigsngantl Ldle dans due iy »360T Lrans cilje andy
Al dss sl bls bl st
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The standard _.Lst!

The Pan-European digital cellular standard (GSM):GSM_19,5¥1 3,01 (g 9ul3l 5Laall )
ipealomie A0 gag dnaa (603,03 BLS (e 2 VAR A Lig)ol JSo 2 Jeall alladll L Ty
4l e Aladl J5481 Cowsma(Group Special Mobile) GSM jliasd «(ggudntl (ol deass
Cailgll aniions J€o J) il Gl Bl 15l @laes Jo¥1 ALl (gsul3dl ad 1 allai]
gl

Electronic Association interim standard (IS-54) IS-54 <. O Soultl Hlaall Ly
@lane 2 IS-545 s o3y allaisiealcuso )5 @ (3 VI Lol 2.9 2 148 Lw y572
eV [RU-DMERPFEN D P A QEr=SU b SU A E S ST IS POMRORESS ar b Lt
oyl s 2 rlanions M5 ee i Il Gaed 1 el 5all am o) Sl | ol LBLa ol il
e DAMPS 31 AMPS 3,0l allaidl e i dsle] cosly Gl oLV goaynll Gl
ety Jguo ol) soad Ll Luaid) olese TDMA (i) ety Jgao ol 3ol 4ds aladei!
FDMA 15,1

Interim Standard 1S-95 &= ¥ (sulintl Hleall ¥
J2 0eCDMA (6,8 2l el Jouo o1l il 085 e aaliay (ol B allad jiglat &S
Telecommunications Industry Association TIA (1e asicl| Mg assallyss i, 4
IS-95 ewy cdsa oT > e Hluaess

maim ! (g 9ol 2l allad i s 5 TDC (531 a0l Ll alladl) Liayi lia
.personal handy phone system(PHS)

.CT-2 ¢ DECT L, 2 sl daudl 0

Objectives caluaYl
ol Lo anll @laill (e I Juod| Calual (ol (Ea
.Common standard o> ¢l| julall @
International roaming _Jsull Jez=ill @
Huge capacity icseatl 50511 @
Digital encryption techniques 4wl yaadl culuss @

Noise and interference robust (s laidly clis gunll 543 @
_a
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Enhanced range of services cslaoell cpeust! cudl @

Low cost equipment icadseia Lleysyg] ®

Low power consumption jxasill b yessdl Mgyl @

Lightweight, compact, pocket ool @ (dlifia ccaas )y wld Loyl cillaxs @

size terminals
TDMA digital transmission ¢y )| eedis Jguo g1l duaio o3, Jlay] @

Integrated services digital network cilea sl ilalente g, iss 2l 30lg5 @
compatibility

The Third Generation Mobile Systems A&l el ESLU Juad | Y- V= V-

Lo Sl caloainlly cyetieiead | g3 2 Lala 90 Alandl YLVl elast E I Jumdl caaly
Oleasdl isn iy PSTN sl Il edbigoedd dalall dsac il e oW Lss Lo el cilen i
s il g Al jgally Load 3 cbiladly cigendl a5 calonidl ola Jedis g JSDNiLeleatll i3 I
(sl sl

Lygal ! ded Il @bl e Jamll Eal ) calaadal (o e god oyl g o1 ax gull
JEn i amga Ale allni 2 adainall LeLiall HLedWI elaiy loill elaig Ll suell ol
o ol L L WLtV dsa il jebad cnn (0- 1Y)

o G S ! Gyt o Ll bl il a3 Ll Zlladl sl ) a5
Lo gandl sl 0l YLt § 38 ol s YL gl slod¥l ald Lodie S Juondl sk
ALEEL Dol )1 @il I S oLl Gy yal g 0 1 /A el

The System alls:f|
(Future Public Land Mobile Telecomm- FPLMTS _acwe Lt 10 Jle ST fadl 2
Sadll oy @ladl oo eulua¥! (ga0yd Cadall uldllal agasd J| 12 a7 &> unication System)
1208 po (631 90g. Hipealomea YY o JIVIY - (e LI BLaillg 35alonie Yo YO J1VAAO (e oY
YLty ALl albaitl oyl e ETST el aidll e wldll cla ol sall 95531 agall Jany
oballatll gy o mBg09 (Universal Mobile Telecommunication system) UMTS Ml

N I
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(International Mobile  IMT200 J—I! 108 Leod e o3 Iy 579 (il Iata of cradly—ie

JTUSY LM ALl 33 daul gy Telecommunication system in year 2000)

Objectives afua¥|
LA it 2 Alal) WL EIEN Juad| Calaal jawel (eaa
.Global standard a1l ;Lall of juliall @
. Global roaming s ¢l| Jlg=dl @
.Multimedia services sssaill Wil cilaus ®
. Unique universal handset sosgll Ldlall Lgudl icgall ®
Multiple environment(indoor, outdoor, and vehicular scenarios) ssaaill 2t @

.Circuit and packet switching mode of services cleasd! 3,559 liledl oy Jagoi dact @

The standard ,.Lat
ridldl bladl 2 daml) VLYl e Judl 128 as ansind | GulBll (aseli (S
il il BUaill G pall Jgam sl suad e a1 5301 Judoill dags @

Direct sequence mode based on wide-band code division multiple access(WCDMA)
Voo el eradill Joo ofl sual Gle aiiw Jostl 5T Ja1 suaie dasd
Multi-carrier mode based on CDMA2000
6 ral) peailly i 1 3uta3 9 a3 e e s 79951 cra 31 s e
Time division duplex (TDD) mode based on TD-CDMA
. Unique universal handset o gl! idladl Lgud! de gast!

Multiple environment 50| il

-\ -
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Mobile data networks
- mobile [P, wirsless LAN
{HIPERLAN, 8§02.11)

Biuetooth

- Digital trunked radio
Private Mobile Radio o= Loy
' Mobile ATM
Analnq colluiar systems Digital calufar systems
C-Netz, NMT, AMPS GSM
GSM Phase 2+;

GPRS, WAP,..

Dng cordm systems
> m
Cordless puplic irelass local loop
lelephona Radio in the local loop
RLL
Satellite systems Sateliite systems
inmarsat LEQ, MEO

Generation 1 Generation 2 Generation 2,5 Genaration 3

s ol s LU c¥LaiY dsa i Holad ol ya s ga (0= V)J=
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GSM Akl | &% Lad W Jolddf allald) Y-
GSM pli (e dusy )L BAG V- Y- )
tGSM allad jalad Jo L a3 @Il cr 9 L5 3005 oy L Jgaand!

Event & Year i

Sipalxead s s 2 2X25MHZ 29,031 cuydly ¥Las¥! s cos i VaAY
Committee of European Post & Telecoms (CEPT) recommended
2x25MHz in 900 MHz

CTEPU2 ¢o (uls (GSM) gzl Gl b s Ll de gand | allss VAAY
Group special mobile (GSM) was established by the CPET

LS Jlaa 0 g pall o liall s 63 14AV
Essential elements of wireless transmission are specified

‘zlu.ul‘:,}‘zUa.vQLw\}A @jjaamﬁ]bu.\nggjjjy‘ JLABY\).«QLLA.L@LA..\:J 1AA4
European Telecommunication Standards Institute took over the
responsibility for GSM specifications

Aol Gl o ilies] ge i 63 ) s 144
The phase 1 GSM900 specifications are frozen

YA+ ol s 83 ) it T
Adaptation to DCS 1800 commences

pl ol o> lead Jol ondus VA4)
First GSM networks lunched

T g oleasd 3 il YL s sl allsill J) o gl oo ol 3 3 144y
GSM has changed its name to the Global System for Mobile
communications for marketing reasons
il camnnl L)Vl al Gl o> wlssid elaas
Most European GSM networks turn commercial
plall Llgh suminns compnl Joa V 2 4508 IV (e Hiss]

Some 13 networks in 7 countries are "on air" by the end of the year

SVl Sl clalal e Vaay
First roaming agreements in effect
Sl syals comun ] Ugs VA2 cilenrd VAT Dlgi
By the end 1993, networks in 18 countries are operational

-\Y.
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selacmy ULl Jas el 1a4¢

Data transmission capabilities launched
A188¢ Llgh pe dalime Ap £ 214 J| culenial] sue i)

The number of networks rises to 69 in 43 different countries by the end of
1994

sy pa ¥l sl VI 2 VA Gl o o A Sl (s V440
The first PCS 1900 is launched in The USA
Jeanslilly @biludly SMS (s Jead gl il

Facsimile, data and SMS roaming starts

ool 5252¥ GSM Gyt e 5 gall lslal J58 @
Video signals are transmitted via GSM for demonstration purposes

Ll el e 2 Jlanieal) 0d of ol o> Gpteld dlams 012

50 000 GSM base stations are in use all over the world

fadall syals comuni g A) 21 3 VYY a4
133 networks in 81 countries operational

@lall S ohyiiin cypule £ e Jiadall s3als 193 )4 s GSMism s v+ - a4y
200 GSM networks from 109 countries operational with 44 million
subscribers worldwide

WLl Jo e (ygule 170 pe ilgs VA2 GSM i vy 1444
320 GSM networks in 118 countries with 135 million subscribers
worldwide

Eales¥ Gudas allal 1444
Wireless application protocol ,
& yidis pale Y1+ (dga)Y
130 countries, 260 million subscribers

b pale TV cnss il o Yooo
362 million users

Faladl 2503001 Loyt ilans
General packet radio services(GPRYS)

- V¢
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GSM Glewlge Y- Y-
GSM (g sulind! Cailld B, aladd] cilaslga o AL Jgaand|

ddwo o) Jrands ddwol/ 9
ddw ot/
(Downlink) ;3 ,al=es 41+ = aY0 | ZLl Jloo ¥l dama (o Jla VI Bl /
(uplink) 35 ,al=ia AV0- AA: | dlazdl Sla ¥l ddasa o oy ¥ BlaS y
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