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ABSTRACT

GSM is a standard digital mobile system which is accepted worldwide including

Thailand. The mobile network investment needs high technology and huge fund in order to-

support subscribers all the time. Subscribers, practically, always are*less than the network

capacity. Theref‘ore, it remains some unused network capacity left. The study describes the

method that will maximize the use of the remaining network capacity, the Bandwidth Roaming or

the Dual mode. The Dual Mode is the service given across operators. This method will increase

supplementary revenue for each operator and the comfort for users. Subscribers can travel all

around the world with only one mobile phone which is GSM support. However, that country must

allow the use of this network.
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Mobile Station (MS)
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Switching System (SS)

Sw1tch1ng System 130 SS ﬂs'"ﬂauﬁwﬁqmmwnn q figmThflums Switching 1A
5%UU GSM %1%311 Functional Unit mu

- Mobile Services Switching Center (MSC)

- Visitor Location Register (VLR) :

- Home Location Register (HLR)

- Authentication Centre (AUC)

- Equipment Identity Register (EIR)

mely ss Hensu Tun1s Switch vznszimialu MSC Failansundng wani 18u
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mmsamzdouswazidanis q 13lugudeya (Database) 9 HLR fifluszuuneniuned
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Operation and Maintenance Center (OMC)
=Y A LY Jq’l’ & é ] é
i)::umsnmﬂmnuqﬂﬂsmmﬁm'lu SS 1Az BSC H9auIndndIsNIUNINITaD

msdeyadan Protocol X.25 H30NW PCM Link fifiegundegUnsalindosnoutiames Front
End tazns910m3 19911 1aoA NI OMC Terminal A2619399181UY Local Area Network
ﬁauﬂmlugﬂﬁ 8 Sa9eiGon OMC A1 “Operation and Support System H3® OSS” %11 OMC
sefimsidenToaniov 101§y Network Management Center (NMC) Wodneanuazanld

fuszuy

31171 8 L1ARINI5AIUA Network 18 OMC

N INNANUD Operation and Maintenance Center (OMC) 1aun

—

. MItAMIINEINUANUAANAIA (Fault Management)
M33am3vseansnINnsANINAIY (Performance Management)
M38aNIMIfmua1nT931998952 VY (Configuration Management)

M3ssanIauANUanANY (Security Management - Password Assignment)

Shrs e DY

mssamsdutind mstausu5ms (Account Management - Charging)
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3171 9 uamailsnFumsnaLYes OMC

£ PCN (Personal Communication Network)

320U PCN 1800 MHz fgaridiafilsemadengulidl ne. 1989 dosgunatlszmet
SanguId I dumuinen1sWuTasszuy PON Tughupnud 1.7 1.9 MHz $1u2u 3 510y
TJdamé’anqy'lﬁﬂw’fa‘lﬁ ETSI fuuanasgudmivusms PCN Wodhnnasgudmiuy
151 éaﬁ"lé’%’umsﬁﬁuﬁuumnﬂwmmuasﬁu é"gﬁyu ETSI 54"1ﬁ'ﬁmuﬂmmg1wifuﬁuni1
DCS 1800 (Digital Cellular System 1800) Ingfinasgiumilon GSM Aourianua onduly
dauvesguanasInainlédn PCN e DCS1800 Afe ‘GSM TuguAI1NE 1800 MHz,” 114
199 ‘

Taonguiuda ssuuitozdiumslfmaTuTafidendr lulnsma (Microcell) #ams
afaluTnsagatszasditeine IS inamiesmougldlu 1 warhudinaudesn il
luszuy GsM iileifivuiumadeisa v lhidanad ﬁamsﬂ'mf]ugtmm?aﬂmﬁwﬁﬁaﬁaﬁaé
Tugarfumnsai @it sz idilgmmonga Ldmmmim?Ttytmmmuf]u'lﬂwmfuﬁﬂu
a9

nseenuuIzUe: 1dnAugm 1,805 MHz 89 1,880 MHz dm§umsds uaz 1,710
MHz 4 1,785 MHz dm5umsiu Tagi

® Carrier Frequency 374 %94 moludmanud

® Uplink 1710 - 1785 MHz
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® Downlink 1805 - 1880 MHz
® Carrier Spacing 20 MHz
o . . v @ 2
® §12W Physical Channel Tu DCS1800. Wiy 374 gaidau 8 Fseziflu 2092
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System GSM 900 PCN (DCS 1800)

Multiple Access | TDMA /FDMA . TDMA /FDMA
Frequency Band (E;m‘)pe) (UK)

Uplink (MHz) 935-960 1710-1785

Downlink (MHz) 890-915 1805-1880
Duplexing | #oD | oD
RF Ch.Spacing

Downlink (KHz) 200 200

Uplink (KHz) 200 200
Modulation GMSK GMSK
Portable Txmit Power, Max/Avg 1 W/125mW 1 W/125mW
Frequency Assign D};nanlic Dynamic
Power Control i

Handset Y Y

Base Y Y
Speech Coding ' PRE-LTI; PRE-LTP
Speech Rate (kb/s) 13‘ : 13
Speech Ch./RF Ch. 18 8
Ch.Bit Rate (kbls)

Uplink (kb/s) 270.833 270.833

Downlink (kb/s) 270.833 270.833
Ch. Coding ‘ b Rate Conv. b Rate Conv.
Frame l?uration (ms) 4615 4615
Chip Rate (MHz) N/A N/A

a13190 1 WSsufvugaauiinunniinyedssuy GSM uag PCN
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Driver
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wn unsfandesgniwindnesnnseihuniesnsimifiannsasesiulénemionmu
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GSM 1800 layer

GSM 900 layer
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Pulse Train (PT) umasmuaswauvadnedsldlumsSuduvenis
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M3 Ing .
o 1 a 1 a A o ]
8n5IATUSMS (Charg Rate) iuraasendne 2 limessawad 1u RPT 920y
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MuSMsiuana1any AxtionsAuIMsNAMUATIMSY Charging Zone
sgminnldseningnmnunnden
Free Time (FT) (umsfimuanaiinssydsein PT uagnou RPT 939N

m
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| Duration of the call

v
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wiwhfidoyanvafums nignlszan  Gudafoyanduiiudecddlunms

fAafiusns) fie niiaumsSu-dedeyayial (Signaling Units - CCSU, BSU) Joyalums
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ﬁﬂfim‘s‘msf';ﬁzgndﬂﬂﬁ’wﬁwaﬁﬁ (Statistical Unit — STU) H3eNUWMUIAT
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winmsiudeyaadd uagmivaniins srnwsaazdaiudeyanisfiarining
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ovgrnsodal@ifivinteas 1 Tdwindy

o oz Ful) mneie Wi 183ums Towuud
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& oz damsoinnldldsn (@ouiy) desuiiv )

niennii Gty (Ful) ué’nztjﬂiau11]ﬁ'»;quzfmsEumﬁnﬁm?m;iﬂﬂ%'

TusTafea FTAM (File Transfer Access Management) Hiymsifousioves X.25

quinsSonfusnimssiiudiuRareunisTeu S'lifimsFondelas x.25 nie
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X

anfszneunsifanunievia (Network {,Jtilization Component)
dnlszneums nundereilRsumstuiinsenems Tnsudazade 3

ninmsifiosdu fio ﬂzn‘%‘ummiﬁﬂfim?ﬂjmﬁ'wm'lﬁ'%’umimu%’umn B-Subscriber

(130 C-Number 8155 Call Forwarding) Wiomsaeuiuaininsesnouiusalusa

(Answering Machine) fiegimeluineno

pefdszneundn q lAud
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® 01514911 National/International PSTNs
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sandlsenoumsi3udun13Ing (Originating Call Component)
] X LR .- ’ ] [] [ 4 y
Fudui InsfmiindeniisudumsInsnn MSCVLR Alnsdwiindouiiveg Tl
o 1 'd’ 4 o ¢ A 4 [} . °
§a 130105 lanuioay MSISDN inFoqInsdwiindoufiveafisn-A (A-Subscriber) 931
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Y - 1 = dv
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2af)5nNBuMITININMSIING (Transiting Call Component)
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¥ 3 } 4 ]
mstmuasasimusasauiosnns Insdwild Aelumwaiuii@ordu siamnfiaz 3 um,
y 0 * y v ' a
waudfinadu sinufiaz 8 v wazvaRrui hidadu ianniiag 12 um hildvasinns
fmuasasmuTmemudunu awiusaiummsianniens Insasnan ddmuall
A o 1 ~ [ ar .4 4 1a H
e limswiedasmusmsdmsu Insdwinfounimunzay TasemsAnuiineld
v o { o A o J o o A § a o ¢ = d
favnsdfnuifeadudsmismuanma Insdnnimdoun  TaslivSinusanus ouls
-3 & { v @ N o d g { v o o o o 3
woi 3w duhudi 1ATudulnuInsfiindeuiissuuiragans 900 91n0IAMT INTANNLMA
dszmanodunsdifnu
3 L) -] a’l’ o - G’I’ :
Tuduspumsfnun ldinsanteduasumahnuven s NuruAnfiwa  (Cell
3 ! Yy
a = o
Planning) lauisududledoyavensiiln (Traffic) waznsdinsizinunnseunquuesa
p a ¢/ uyy dd o 4 d - o 4 o
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® asnszvealizing (Population Distribution)

® 1130529193 1990 (Car usage Distribution)

® M5n52919318 1R (Income Level Distribution)

o Joyaitufinalfand (Land Usage Data)

o adamslInsfni (Telephone Usage Statistics)

o oarilszneudu q wu msssudlenlumsadasSasaisos lums Ins wazsm

4 o o A a
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3.14.10 nary. sefuuanseusandinr i Ganunilusssuuninadhe fe flizneunsuazfuiing saufedausommuliFgamngnuisdag
fwinriu msvslidauduculigsfeuine Inmnnausiydula 18R Agaflumaiehalszmmunsialzmaduaiiee Wuim ng
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ik ﬁ1u1ﬂlﬂ71ﬂﬂﬂ,(Trafﬁc Calculation)

1’1’6yaﬁﬁmﬂ‘fﬁumsf‘imamﬂﬂﬂﬁﬂﬁu' wadni Idemdudoyaiiuaaudoady

s oniuozmaiuiiudes Tumsiesdaduldhe aafunzmainmuilasi;

shoall mwdnewaiivenefiszilfsedumsuins (Grade Of Service-GOS) fiandswam
vosnademaiii 118 Fudhuddnfisarlumsdaduladeipiveuraiies1d &
unmddmuaiidu i Bhnsdeuniafiu 2 nduvesmind nsfiswzdenldpluuy
1190wauuu"lnuﬁmzi‘fuagﬁwﬁmmszutu Wy pwaztuszerMeves mathau@nduan
14143 (Frequency Reuse)

GOS G ldndhiledShidveams Tnsithigudesdavaunguesausud
(Congestion) TavnAvszmelnesziidiegsening 2 % uaz 5 % FaldmuluszuuTnssin
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GOS Traffic A0 A3 i 12814828 Erlang Formula Asgeans

A. = nT__ Frlang
3600
4 » 3 3 <
e n = $1unsalunis call luniteadalug
T = aundslumsaunin
v [ 4 3
A =Traffic Nl¥MmuaTaodlfinTos
A20619MSAUIN
Joyo : - Traffic #® §i%1 : 25 mE

- §1u2uve3 191 : 10,000
- §142Y04 Frequency ansoezly ] : 24
- Cell Pattern : 4/12 (12 Frequency Groups)
-GOS:2%
819214 3-Sector-Site 92 198 11mm 1A 2
o aware q U 1 wa =24/12=2 AN
® uyuLUans WA (Traffic Channel) @D 1 150 = 2x 8-2 (Control Channels) = 14 TCH

® y35¥n Ao 190 = 14 TCH, 2 % GOSD 8.2 E/cell
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e $nnufiTiAe wa = 8.2 E/0.025 E =328 fiade 1a
o $1auwa fideanis 14 = 10,000/328 = 30 1a

® $117U 3-Sector-Site 1ADaN13 14 =30/3 =10

muhanuondunlyini (Frequency Reuse)
o Af - 3/ o a o
wanmsugulumsesauuussuuwagas e milFgduuumanianudnduun,
] 0 { o 4 & ' o § A .
9 Famahanudnduin 1 nifissdums9vesdoyaauunduing (Radio Channel)
' da o q 4 4 41 o 444 4 v
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¥y a ¥ : [N
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Uazdoii§Iu (BTS + BSC) ﬁﬁﬂﬁqaQﬂ?\aﬁﬂ'nummmiumﬁaﬁuv’_q"l‘i‘f'u?mﬂﬂum?;v 585
Alede 1 aontgu waziiusnmunds 42,000 fiade 1 quane ymfuderimsiiosen
ﬂmqﬂnsnf'ﬁmumiaﬁ1u'zué’“l%u?mﬂuuﬁaz‘i’ﬁmm%u 24,800 yae 1 fia afSsuidioy
fusmgunsaiiamuadenruannsolunmssesiudlduims fifismlaundode 1 i
Usganm 9,347 UM s fiaen1435ms Tsufisruuud 35 (Bandwidth) W38 3911 Dual
Mode (Band) dawa i ldswlunsasuiugiinsaliniotiede 1 fidroanatlszana 2.6 i
wioduimuludszina 15453 vinde 1 i maznsiumsfiannsa s msaes
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unit : 000 Bath
1995 1996 1997 1998 Jan'1999
Subscribers 43 85. l 214 ' 303 332
- Bangkok 43 80 175 228 247
- Up Country - 5 39 75 85
Capacity 96 300 530 684 684
- Bangkok 96 178 288 362 362
- Up Country = 122 242 322 322
MSC 2 1" 13 13 13
- Bangkok NA NA 4 4 4
- Up Country NA NA 9 9 9
Base Station 154 469 977 1,288 1,299
- Bangkok 92 178 302 399 399
- Up Country 61 29 675 899 900
‘|Average Airtime NA 726 829 745 741
Capacity / Base (unit : subs) 625 640 542 531 527
Capacity / MSC.’ (unit ; subs)“ 48,000 27,273 40,769 52,615 52,615
MSC @ 120 MB. 240,000 1,320,000 1,560,000 1,560,000 1,560,000
BTS @ 2.5 MB. 384,000 1,172,500 2,442,500 3,220,000 3,247,500
BSC @ 70 MB. 1 79,260 547,167 1,1 39,833 1,502,667 1,515,500
Total amount (unit : '000 Bath) 803,200 3,039,667 5,142,333 '6,282,667 6,323,000
Total equipment / Subscriber 18,679 35,61 24,030 20,735 J 19,045
Total equipment / Capacity 8,367 10,132 9,703 9,185 9,244
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