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¥ — & 3G/UMTS & 483 i 1
AHBREBCLUETERRFAHEHTH LK
Circuit-Switched) A AT E L - FEE 3|3t x#- K (PS,
Packet-Switched) i@ % # > % —4X (1G: First-Generation) %3
tb % %55 B Ak % =% (2G : Second-Generation) #fr 4 . - £ R F
HERERNERARR MG HERTELEEANTHERLASL T E

BE—ERRES—HEE -

% = #(3G: Third-Generation ) ® %47 & 42 -2000( IMT-2000 )
ZRBIFAGERNFARATHREBEHSHTRE  REK
THRTEH S HBRHEOHREHEN > LEHER -FAFTHE
MM A DERETERANEHKARSL -

IMT-2000 & A %18 & =M AR 2 450 R B 22 > = 44 3GPP A & 3GPP2
(BB BAHBTREL - BEFTH DA T M» 3GPP
& 48 B8 FAT ik R A 2 42 F 77 B8 35 (RAN: Radio Access Network )
A TEIESTHS S 578 (W-CDMA : Wideband Code Division
Multiple Access) H#F A R A S LB B T2HATHEBMNE
#, (GSM : Global System for Mobile Communication) &#% . 483

(CN : Core Network)- B 1.1 38 7 & 3GPP A B EH LE
B EEHA -

£ 3GPP B FAHACHEBBAEER I EZRAACHEATHES
AR # (GPRS : General Packet Radio Service) it @ ai#is 43K
MR —RATE B IR A o2 Bl 3 FRE o N &Y Sh EFu AE J7 LA iR 2
IMT-2000 &9 % K - e s ey ¥ B & % > CS 4234w PS AER R K ik
SRBIE R CEREXE—HEEAHEEL, TR L B
AABRTUEEGH R THEENGL -

Blio BEELE B EFTRCSHiE [FTHRHFMSC:
Mobile Switching Center) 4#7#x# ¥« o (GMSC: Gateway
MSC) ] A& PS zh%t [GPRS 43 Ak % 4% & 25 (SGSN : Serving GPRS
Support Node ) /GPRS R o % 3% # % (GGSN : Gateway GPRS Support
Node)): ATHEZI —BEEAHIHUARELIE S EBEAHES
XA 4 HEKRELT R (speech traffic) BIABZEETH A - B
1.2 RA—BABOEBESLS CSHFPS ARG T RO LRMELTF -



CS domain
(Circuit Switched)

(WCDMA)

% Node B
UE (BS)
UM
M°b.“e Radio Access | tooo ol
Station Network
(MS) (RAN)
Core Network
(CN)
PS domain
(Packet Switched)

MSC: Mobile-services Switching Center
GMSC: Gateway MSC

SGSN: Serving GPRS Support Node
GGSN: Gateway GPRS Support Node
SCF: Service Control Function

HLR: Home Location Register

VLR: Visitor Location Register

RNC: Radio Network Controller

BS: Base Station

UE: User Equipment

UIM: User Identity Module

PLMN: Public Land Mobile Network

PSTN: Public Switched Telephone Network

B 1.1 3GPP F &y -o s AL A

i Advanced
iservice control:

Data terminal

ia - Internet
{ Signaling network ~ : SMS
~_ RAN T e equipment
t]__.[] {'CS function || ATM -
BS RNC S e i Intranet
e i PS function ! PS function !

£

Speech terminal

Local

Integrated CS and PS node

Qitching equipme:\ gwitching equipment

Gateway

Gateway equipment

Public switched telephone
network/public land mobile
network

B 1.2 246 CS @ PS@may TREMEG T

HTREBERYEREMMEAITHETEZFL  ERL
IMT-2000 &9z < 4838 T & LA & F A B 4o B 3T X7 AR 18 89 %
% BmAs ELTUAKARREFTE 2R EST - B THERSHKMER

B EE =B

KoM E M (B[ ATIBET A AR &



AB YRS RS ) EA BB (F BV TR E
MeYIRFs ) AR 2RMRE (F AT B A E AR LN
WA R R RIS ) c RAEEAARERELE T KO EBR
#Hr 4RSS S8 (IN: Intelligent Network) & #t 4
#3%3% (VHE : Virtual Home Environment) o

ATRESREFAMGER  IMT-2000 #6478 @B N E
%] 5% 2Mbps & BAHME ik E - 40 F] & NTT DoCoMo AT 4t £ % — 4%,
AEHEBNAL i-node HRERY BAFEERAHEN T8
CHOERENHRAEREBERNEEMRLHBEEATYE - £
IMT-2000 ¥ - & ZAE# s iri 6y Bk 5/ B 2o oh e [ R AR
AR5 (SMS : short Message Service)): it B if iB v 4B 4835 A B
D ¥ EREB (LAN @ Local Area Network) & &3 — 4 e %
WRRFETAEBA M o pldo e KRR T ARLLT fE4 S B AR A $2 42
BABEREBRBIFANE O AV R ERBNAERRNB L TE
BRF o BR8PPI RFERGOES > MBER - £2TH
Weg b o A A (VPN @ Virtual Private Neetwork) » #| M
THERBORVBRNMBITHERETHETL > URAFED
E# A % (ITS, Intelligent Transport System) L&A o 47
S EARBZ AT RO LR E LB R e T -



% #EAER(NDGHN
WCDMA4T #3812 % %849 3% AR #%5(SS, Supplementary
Services)iF 2 EGSMAZ R W MAB (B A R FEBEFPRBZER)R
E A 4 52 @5 (N, Intelligent Network) #9 IR # 2 b o ATl
47 @ (IN) & % bt INS R 4835 - 3R ING R R SRR E
ALy A% -

2.1 IN & #ehmB

IN 2424 1980 SR ELEBFHRRELITRS - £
IN 3237 > Rt & FA R +3E4(CC, Call Control) &
3 5BR#(SS, Supplementary Services)#yiE#] » BRI FIAR
B — BB A R AR IR AT RIRE R AN LR 2L
%o JEHHEANFoFR -

ATAREEBEM I PHESMN > BRI EE - HERE
FEHLSBIHER NEREINAKLETR - A INAKZT >
ARBEHE B — B a8 FRAEH AT E I B TR AE
Mes B NAEMEAORABRAREFERABTE RS M BHET
&y Eas -

TxPiiE4k INA24(R 2. 1)

SCF
Service 1 scenario: (DP3) Function 1—Function 3
Service 2 scenario: (DP1) Function 2

A

Inquiry Function activation order

MSC

-
Function 1 } {Function2 } tunctiona } [ Function 4 }
\..

Basic call process (BCSM)
Call-originating BCSM: call crigination—»DP1-communication—DP2—hang up
Call-terminating BCSM: call termination—DP3-~DP4-DP5 during communication—»hang up

.

B 21 IN#Z
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IN % S RET 7] 7 75 A8 BRAS 15 1 8 25 S ARFS SRAT 8 5 o

1. BBRBPATHHE RO ERAREL -

2. #Hami AR Rk AR (BCSM, Basic Call-State

Model) °
3. P ALK R ey 2 (DP, Detection
Point) -

IN 4 48 B 3 R IRFS(SS) h A I Ak 5 EHohfe » AT A
AEIhheth—FEm b B AR T URME S AR - IR G T
BRAS3RAT B BERABh Th A ARFS AT B BEARIE 45 T B B o AE LB IR AR
FRFS o BAEAR B RHE A KA o 1B <T LUBAZE 38 ARG 4% 1 87 26 Fo RS
PATHENH > EERBVBTHETUH AL E ARG RIE
4 BASREIES ARGy o R I4E 5] 5 8 T LA FF KR I 2L
¥& (processing delays)  sA K A=y Rk B B R A (BCSM) A #
B BRFEIUAT B B4 SR AE B PSR AR AR E DU T T AE B AL B Y R TS
(SSs)» it B G ARAFIEHI &R BRI R T T B B8 3 R ARFS(SSs) - £IN
AT RITUEHIETEAGFYREHEYBCSM)RER £X L
& = Jg 32 27 R B 8 38 A AR B (SSs) ©

22 G Ry ELE

ERGHITHRERAAT SO BRBEEF LA ERL
TIEF AEAME T Me RS B 24k B(HLR, Home Location
Register) &9 7 X, » AF AR A5 45 %] &1 25 & IRFS $AT 8 86 0 8k b R (B
22)° R B AL RFEL > MBARG SR EHER
(BCSM, Basic Call-State Model) ¥ t9#L € dL k ¥ a8 > FRIA— B
31 e #7 69 3 A AR A5 (SSs) » 1B 5L 7R B A ARFF 42 4] 8 BE ARFF PUAT B
L 13:0 8 - A

£ W-CDMA4T 8815 4 4 7 > ARF5 3% %] 5 4£ (SCF, Service
Control Function) B 47 & % # + & (MSC, Mobile Switching
Centre) IR B AT 8 B ) 0 B th R AR A IRFFIEHI &7 % - A HMSC
HEREAGFYREBRYPBCSM)A Z R SO RBE A EAT R
IN% #.(E2.3) - BRERIEFNERB A E E B MRS AT H
EEH B e R BLER AR A T AE ° IRtz 4 0 B ASCF ~ MSC » BCSM
R EXERRTE e CEAEAZRIL T » AT LA A4 & SCF4% 41
(& #% & 45 3 3 VHE) 5 2] & S8 R F) 6 4938 2 R 4R IR A o
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HLR

Location information management + Service control

—

. Process resuilt
Inquiry notice

Switching equipment
Basic call process + Service execution control

B22 244 4

location information service control
management

Inquiry
Trigger information Order
notice
MSC

BCSM control
service function execution

B2.3 WCDMA4T #1812 A # ¥ &9IN

&R @R BATE B e sh R AR AL - VHEAS 13 ARA 3 %1 &
B HAREEB PR A A EB PRI T o
1P A SR ISR A 4o k4D B — AR SRR SR MY 3 B E X — B A -

R 2% 3 HLR $2 SCF %~ & 4 43 3 A o = v S8 32 4% H) S 3% B AR5
(SSs)iE#I4E 2 7 2ty B o FETIRFE(SSS)TT A — BB et |



Bl AREAFZBERRE  BEHREET AT RBIERAET
fiE ©

AT X P 5% REEB(call transfer)tf & — B # F A £F
%t S HEINAGZ R £ R -

E2A4R255 B BT LEEALARINAKLTAERER - £
Yt o ()R EJAH SHLR B B sbod o R IBF 4 F 69 IRF
A ¢k - (QHLRA B LR ek 4H1E » RS AKREDFER#
W RIEBRB A AERIR TP R I YK 8 B S ARFE -

Switching equipment HLR

Call termination
—

Inquiry

A4

Contract service notice

+

{Activation service analysis}

Incoming call-transfer destination inquiry

>

Incoming call transfer
destination analysis

Incoming call-transfer destination notice

4

Transfer activation
decision
Transfer execution

E24 4k sy RGBT

AEINAGT » H—@FYRIFeF > (IOMSCHEKEBER
Anp ol ik B A AN (BCSM) &y 18R 2:(DP) » 3 B & 3Kk REsE 2]/ 0] 25
(DP)s¥ » MSCH M EMBE TN > ABMBEERTEHTRATEAOR
e (SCR)# % — B P MNE - wRZXFEMBE LT NY
3 (2)MSCHE ) AR 4% %1 2h AE(SCF) 4 % — B3 P 3R & » BRFFIE ]
HRE(SCEN A RPN BEUX > BRFERFNHLY
AR DA B R AT AR T A A LB P RAR TR BT LIRS
R8BI TMSCE B AR F BN AR T — REFFE WM E 6905
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MSC HLR

SCF
Call termination
Inquiry N
Trigger notice
Inquiry R

ncoming call transfer
Destination analysis
Transfer activation decision

Transter activation order +| Transfer destination order

Transfer
execution

Trigger analysis
Contract service analysis
[

B25INA& sy REBERL A

Bk ERXBBBHLARBULSAORBF T ATNES L 448
b ZINAS#TOMSCR E T AR+ RKE AR A BER

R EE(DP)XF 4 & — EH PN & 3 B HAT % K 3 RAHE S 2 e
(SCF)#f 45 o 4 ] T4 -

23 IN A% EE
AEINAG T A B ESHEL T T ERA
1. R AR B o R AL S0 ik e 3Rt
2. BRSO B AT & 6 AR B UK > B R B
3. fE7R ) 4E% b 32440 ) 6 AR M B B SR BAR B AL e A
jy o
R AR > EINAKZ T REGREHRNEL 55
WREAGHFHRIEE ERMBEPATHR T EEBEGERTARAAE
BB o R EFRAIE ] 3h A (SCF)EMSCZ Rl ¢ Rl RAZ £ 4Ly
BT A4 o B E 5 RE(SCE) R v e - 3 By SR AVEASH 6O AR
B o B AR T E S bt ATIR el 1 2
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24 BEILHEE
GSMAZ% > BATE R AN R RAFMEBREEZER &
HFCAMEL 4y % X AFINFE A 71781812 » B AWCDMAAT 3812
% #u48 A Y GSMAE & 4% 0 493% > 3GPPE & A3 B GSM
CAMEL® % & B3GHINA S 92 BILB H F -

25 ARRE ,

AATHBEEHER T ERE B U ERAN)Y IR B ATERPA
AR BEINEREANER RLEL - FINERLEEREA
BHEBOBRBAHOIHETAVHE- HRAABREASIHAEE
q:r o
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% =% CAMEL f§1r
CAMEL & iT8@fi 9z 2 — > TUMF BN BB YR
GSM/3G 478y iB 12 4A88 24 > A3 GSM R C AT HBIEE LB FHEHE
RBRELEP > BEFPAALER RLRINTHFTEMER -
CAMEL &9 BB Ut 4oiB 42 » SREEE KA HENEPIXRE A
Ao EeBfei sttt 0 T CME#£2 CTHBRE LS4 E
BAGAR - H4E CAMEL A2 2 - B2V @B REEA L CITEHBEREEH
By HEGCATHBEEEREEHRRYFEANSBIT Y I ERF -
3.1 H¥RE & #0643 & &9 CAMEL
BlERT AL FORF BRI RE U E B R @B (N,
Intelligent Network)F & ARt it h L2 T - IN ehit
SR AEHFK AR PSIN/ISDN 4828 » Bk iTEHBEAERA M T A
—dbgrk o REINYEZZRBERR INAF S XLERZ MR
RAEN REZ > ZPERALAHER P A REER LR U
IN B AR RE - SRHEFATUAR" ity IN' (BAHTHE
%35k H R oY B 4|/ A /CAMEL, Customised Applications for
Mobile network Enhanced Logic) Rk & ¥2 - CAMEL %t #5 45 4925 2 [
HIRIRFF BN o £ 36 WB TR 2% CAMEL fidn B e A &8 & 3%
k% FELETE—EEBCEBRAPITHRHE VAL
ZEEHeRRd CAMEL &9\ - £37& [P fbeyReed » CAMEL
A ELeg s - BAN SR CAMEL sy @B e TH ik
SRR D MR 3t 6 R 3% CAMEL & & 4 #1344 6L R HR4A R 4
28 ASCAEL e ZRA-F @B TH - KA
ERMCAMEL & — & INSYBILRA B A A WEB X HBILE P 4%
TR BEABE £ INTS @8+ AT EZ CAMEL 9 32 £
B REBEFERFS - IRIFHF P B BRIRFS T 44 M - CAMEL & —
e e 0 3 IF —HEERIRFS - CAMEL 24 X X888, 7
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HEREIF  STHBEEFMERBEF IR B RE
3.2 FPFRE & CAMEL

CAMEL & & — AR B » & =] LA B 45 AR A% — 181 25 %€ - ETSI SMG1
group & 1994 5t AE 3 /1 7 A1 #6 CAMEL #2046 + 3t 3% CAMEL %245 3
) UMTS & # A 4838 3% (VHE, Virtual Home Environment)#§/& -

CAMEL % — P % % 4% 3% 5 S B 6 T MRS - HABARFS < i FE A
R (R RSB R RAT AL B R ) R3E5R B R E RS
(FIGS, Fraud Information Gathering Services) » B CAMEL &
TR XIEEFERRE S CAMEL % — P& FR$FIA K R oy o3 o iR
BELAALRLERBE TS 8% 24 F Yy RERERE -

CAMEL % — RS #% % 3518 A 89 552532, 2] (SPNP, Supports
Private Numbering Plan) ~ BF K & @ st 9 A FIRF ~ £
ETRHRABERS  LEARSHMBHIFRREEMNERE - AR
& B & —2& CAMEL AR #% 38 3£ (CSE, CAMEL Service Environments)
EREPEHFEAZHEZRSSFELT R AREZTHME -

CAMEL % =& B A QB AETRAFRBS T L RITY
ZAlwmez (IN, Intelligent Network) FRF 7 EeEATH -
ABAZRITHEBBEEZLRNFENEART & FEVER
FERARERBR R ARG R AR LR ~ HHHlo i
AT E TR 123 2515 48) ~ 3 BIME A B (EAEFTHH 48T
1B RN E S HIRAE) ~ B A%SE R BARKATERE T LR
% o

3.3 @&y CAMEL 4

A3 A £ 3% CAMEL r Z e sh se 2248 » A R 64 GSM 4441
FREE SR - B 3.1 Baw 2 F & CAMEL 3% #yfy
PR I hAE K A8 - s AHEE A » CAMEL % =ph £k -
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Home Network

MAP CcAP MAP ¢

£’ Fa 3

Incoming line ——> <€<———> MS

MO call - Outgoing leg
(or Forwarding leg)

v

Forwarded leg

interrogating Network Visited Network

Homellnterrogating/Visited Network

B 3.1 %3 CAMEL #9zhse 4%

CAMEL rrii 69 sh S B RE XML B3 9A -

HLR: # % & CAMEL %32e5% 7 HLR #27F B AT 3T M % 0-CSI~
D-CSI ~ T-CSI ~ VT-CSI & TIF-CSI %e94a i &3 - B%
B # ¥ (Location Update) - BEHEHRKXAREELSH
1& 8 #7 0-CSI #4e%4% > HLR 12 &% 0-CSI 22 VLR - &%
fr & 247 (Location Update) - EHEFXRBELS
1k ® #7 D-CSI #hed4% » HLR @ &% D-CSI 22 VLR - %
1 B 2 # (Location Update) - BEHEHLXAREIZS
1k 8 %7 VT-CSI #4854% > HLR /2 &% VI-CSI 34 £ VLR - &
% B E#H (Location Update) ~ FHEHZXAR LT
)15 £ # TIF-CSI & 8%4% -HLR 12 € 4% TIF-CSI £ £ VLR-
&% HLR = & — 1836 P 2842 B3N eh 3% K ef - HLR 2 & 4%
0/D/T-CSI # % GMSC -

GMSC: & REE P, F % CAMEL X 3% a4~F=8F » GMSC 12 &1k 3]



# & HLR 1% &9 0/D/T-CSI > 45 5= GMSC % gsmSSF % B4
4 > GMSC 12 & ¥ stk iey o dk & /call states (Ff
/events) T8 % » it B 1% %o gsmSSF iz b ik AR 1 4 R 32
¥ > 4% gsmSSF £t $#94% |4 GMSC & 3%i@ <= sy AT -

MSC: ¥ REE P E % CAMEL X3 eh=Foyef » MSC 2 &2/ R
A VLR 1% %k &y — 18 0-CSI &/ D-CSI &/ TIF-CSI &/
2 VT-CSI » 35 5= MSC % gsmSSF % He 354 > GMSC 12 € #f st
F B Ey o ik A& /call states(F/events)EATEE -
3t B 3% %0 gsmSSF g sb K AE R A2 R X2 F 4 gsmSSF A 394
#14 MSC ¥ %8 =F 4 Y BAT o

VLR : % % P& % 2 3% VLR & e% - VLR 12 €45 4% 0-CSI ~ D-CSI -
VI-CSI & TIF-CSI k&35 % P Bt ey — 3/ -

gsmSSF(GSM Service Switching Function) : 5 MSC/GMSC sz
gsmSCF Z B &y sh s K 2% » gsmSSF #9452 R A # IN SSF »
12 % B A 4T85 @B o4 AR A R B &9 AB M -

gsmSCF : &4 CAMEL IR BB oy T AR TR EZHEY
RB# (0SS, Operator Specific Service) -

gsmSRF : L LA B RA DR - & gsmSCF Ri » i
MSC 4% -

HEP

0-CSI(Originating CAMEL Subscription Information) : 0-CSI
A R yrinssse CAMEL RFS 9B £ -

D-CSI(Dialled Service CAMEL Subscription Information) :
D-CSI A R praa g4 CAMEL RRASARBER B FE P -
T-CSI(Terminating CAMEL Subscription Information in the

GMSC) : T-CSI A sk ##384e GMSC & % CAMEL BRF5eh & A -
VT-CSI(VMSC Terminating CAMEL Subscription Information) :
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VI-CSI A R #3384 VMSC 4 %k CAMEL lRF5 89 % F -
TIF-CSI(Translation Information Flag) : TIF-CSI & 4 CAMEL
P EFFH—EMRME - ARG HR €& P EM—E
WAL IBES o HLR 7 M8 %2 HUT AT - BB X M
E-EZLrAFINKRE > UREBHKRE -
3.4 GPRS & CAMEL 4%
A EA k4% CAMEL &£ GPRSAB Z 5 A F AR S 89 h hE 2248 - ]
3.2 881 E & CAMEL % 4% ¢4 GPRS session P ABRMi&9h e 22 -
sbZE %38 A 7 CAMEL 8 = pb#% -

Home Network
/ gsmSCF
T wap A

MA|

Interrogating Network Visiting Network

Home/Interrogating/Visiting Network

3.2 k3% CAMEL &9 zhie 248

CAMEL Frft R 89 e K B8 2 ML B3R -

HLR : #t7 % & CAMEL % 3% 9% 7 - HLR #77 B AT 3784 GPRS-CSI
& 48 B & 31 - GPRS-CSI £ 47 HLR ¥ -

SGSN : g REEF F % CAMEL %4% 6948 2 SGSN 2 P 3548 & 3%
# # (Routeing Area Updates) sk % & ¥2 GPRS Attach 3%
K eF > SGSN 12 @i ®l A& HLR 1% 2k &4 GPRS-CSI » 45 5= SGSN



%) gprsSSF % B 454 » SGSN 12 & #1 st R B & F4+/events
WATE Y > 3 B3840 gprsSSF B FAIARE Y - &
gprsSSF #E #94% 4] 7 SGSN + 3% GPRS session 2 & 18 %] PDP
context ##AT °
He:
GPRS-CSI (GPRS CAMEL Subscription Information) : GPRS-CSI
A R ##3% GPRS CAMEL R84 % P -

3.5 Bt# CAMEL sz Fikeh 54 BA
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3G Third-generation
3GPP Third Generation Partnership Project
IN Intelligent Network

CAMEL Customised Applications for Mobile network Enhanced Logic
ARPU Average Revenue Per User

GPRS General Packet Radio System

GSM Global System for Mobile communication
CS Circuit-Switched

PS Packet-Switched

RAN Radio Access Network

RNC Radio Network Controller

CN Core Network

MSC Mobile Switching Center

GMSC Gateway MSC

SGSN Serving GPRS Support Node

GGSN Gateway GPRS Support Node

UE User Equipment

UMTS Universal Mobile Telecommunications System
UTRAN  Universal Terrestrial Radio Access Network
WCDMA  Wideband Code Division Multiple Access

VHE Virtual Home Environment
LAN Local Area Network

VPN Virtual Private Neetwork
ITS Intelligent Transport System
SS Supplementary Services

CcC Call Control

BCSM Basic Call-State Model

DP Detection Point

HLR Home Location Register
SCF Service Control Function
FIGS Fraud Information Gathering Services

SPNP Supports Private Numbering Plan
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CSE CAMEL Service Environments

O-CSI Originating CAMEL Subscription Information

D-CSI Dialled Service CAMEL Subscription Information

T-CSI Terminating CAMEL Subscription Information in the GMSC
VT-CSI VMSC Terminating CAMEL Subscription Information
TIF-CSI Translation Information Flag

GsmSSF  GSM Service Switching Function

0SS Operator Specific Service

GPRS-CSI  GPRS CAMEL Subscription Information
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