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GSM Overview



GSM

» Global System for Mobile Communication

> 7&3:‘—3\ Group Special Mobile

> o /ﬁf‘?ﬁtfﬁ‘ ERER - Ml S

> d BT R iRE R ¢ (European
Telecommunications Standard Institute ETSI)
R - B RBH S R kR
FAFMN LMY KT A AR R mﬁ: %\

> 1999 & {4 :xd 3GPP (the 3rd Generation
Partnership Project) § # 15 8 32 4| <
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GSM
for £ 1

B 6-1 GSM /i &

GSM
Fa £ 2

EDGE
473kbps

\ 4

GSM GPRS

e umTs

171.2 kbps

UMTS/
HSDPA

2M bps

10Mbps




GSM th%, i e £ (1/2)

»GSM FFE Ll R 7 B - HE mzsi;ﬂi;f] (circuit-
switched transmission )

» GSM g B2: 3 4 f§ 2 PRF% (Short Message
Service » SMS) frfiaf FR5% (‘bearer service)

» GSM+

B TR LK ﬁzﬁ} (High Speed Circuit Switched
Data > HSCSD) TR L VB g
0 g 7115 2kbps :

e — A4t @ ;V\m T IRF* (General Packet Radio
Service » GPRS) : % & 4+% % @;% ( packet-
switched transmission ) = ;% » & = 171 2kbps -

7



GSM th% B FEE (2/2)

» GSM++: EDGE ( Enhanced Data rates for GSM
Evolution )
o I A RBIFE R SRR R BHES > SF D
%3 B v 12 384kbps -
> 3G: i * FH i 2 ¢ kv (Universal Mobile
Telecommunications System » UMTS )
e 2 * WCDMA (Wideband CDMA ) i+
o #ik&F %z (Quality of Service » Qo0S)
e B i T {74+t 3B (High Speed Downlink Packet
Access » HSDPA )
vt UMTS™ fiit ¢ cnib it &
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GSM e e &

> + ¥ (Mobile Station > MS)

> L L3 % kv (Base Station Subsystem >
BSS)

> L E 2 # 3 % X (Network and Switch
Subsystem » NSS)

> ik ¥ i#E S % kL (Operation Subsystem -
OSS)
o R E IR EET

> A (mterface) ) E0 s A EE
E\‘Jf";%'J 4 @zim_gﬂ 10



Base Station
Subsystems (BSS)

|
A |
BT
| \'\ 5 NG !
BTS BSC :
ME BTS 7 i
' :
SIM Abis interface I
A I ,
MS : !
BTS BSC H Al'interface :
v [ sT7s U7 | Network and Switching |
Um interface v | Subsystem (NSS) |
| |
l l
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> = mul e (Subscriber Identlty I\/Iodule )
SIM)

1
o NN RITE DX DARRIFE 2 EAPM D%
c HEF TAANTH S JRBREFOTHE S B
.E;_ N H.,Pr’%ﬁtu';% FF? =1
> & %,&'szé' 0 E' ( Mobile Equipment » ME )

o PR AL ST 2 RANHE > bl B
oy #\ﬁ’éﬁ’f&—éﬁ °
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> LB g L (Base Transceiver Station » BTS)
e BTSEHFEEZMT /1 & BMS:E {7 F R e ix iz o
o IR BT - T EAA gAML LT
o il EiEART N7 85 A BIE (signal strength
measurement) > BTS¢ #-p 2 ©2MSehis 5Lp £ #ic
¥4 2 %BSC -
> s Ldr4 2 (Base Station Controller » BSC)

. g 3 #ﬁwﬁ@mz} = (channel assignment) > ;4
z_% £ (handover) #2 5 o
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PR TRER £% 388

> @ﬁi;;]ﬁn%% EEFFEHZTH ~
( Transcoder/Rate Adapter Unit » TRAU )

> BSSE GSMAp i [ & JF B (735 5 7 U e 3¢

o AT NG T 13kbpsGSM g = ;¢

o %o iR * 64kbpsPCM (Pulse—-Code

Modulation )

* BEFIRBARRBE D BEES
» AGSM#A#+ 2 ¢ » TRAUEBTCH1- R » (e

F 7 ETRAUE_E **MSCEBTSHE » 1 b

BSC& BTSF e i i 1% o
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> 5 RG24k % 5L (switching system) o i F AL
248 5 GSMep; < e it (core network) o

>R TRAE R TR PR
% 72 (‘roaming management) FEs 5 o

> % % SSTHiX 5 £ o

» GSM MAP (Mobile Application Part) # %z =
KE J- ‘\‘ 1E’ T'}l —\“;:112).%.%.(.}3? °©

»NSS#& 7 10T iga Lt

o {T# ¥ & (Mobile Switching Center » MSC ) #
(TRANDRE LI 5 0 f Ft 7 b1 (Fo 15



»NSSe 7 1T gt i

GMSC (Gateway MSC) #_##7k«MSC » ¥ PCS*
Bo22PSTNE H @ ol B ehfll i o

7&;&%;‘_ ' 7 2 (Home Location Register » HLR)
_gf F’B '\ZE] lg_ ‘J‘Eiﬂ\ 4 ‘?‘Ab’ﬂ’ = ﬁj?;}‘i o

Z i 7 '}'*' E (Visitor Location Register » VLR )
e SEIE L FRHERE O 2 TR
KA RETHE (Eqmpment ldentity Register -
EIR) érritﬁm”'lﬁg«-ﬁ’ 1R PR B e

oz ¢ ((Authentication Center » AuC) * %k :inz
¥ #SIM+ 2. B % o
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> #

¥ T2 (subscriber management )
= e F 357 (call charging )

ok sveng gm s T are i & (blocking rate)
B fm e 2 YRt i
R A p ApEE L E p B > (redundancy)

,@éz
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GSM Radio Interface
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2R/T s (1/2)

» ## * GMSK ( GPRS/GSM coding Gaussian
Modular Shift Keymodulation ) -~ 13kbps RPE-
LTP full-ratef=5.6kbps VSELP s 785 = 3¢ o

> & 48 % 1 (Frequency Division Duplex » FDD )
o {7 Faapk (uplink) @ 890-915 MHz
e T {78 T4 (downlink) : 935-960 MHz

> A0 Tecr il g ¥ E 5 200 KHz

> £ b 124%F arvif i
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ERT T w (2/2)

> & 47 5 & 73 B~ (Time Division Multiple

Access » TDMA ) gk jir o

e L A& B4.615msecsiiz (frame) » & — B
GSM=1 %Ei«‘f;rs €7 — BYsL > fLs =5 (frame
number) -

o Mtz f 7 & £ 50.577msecs 81 pFH, (timeslot) -
ML BE TR AT o

o IFHpM AT epE )’T‘}wﬁd—w— B g (channel) -
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DCS 1800

> 1 GSMARHEZE 4 5 A A
> i¢ * 1710-1785 MHz (uplink ) #21805-1880
MHz (downlink) #f £ % 2% » £ % DCS 1800
( Digital Cellular Standard 1800 ) z“
GSM1800 -
> % R® & * 1900MHz#z B enGSM [k ko ij@bﬁa-@
DCS1900: GSM1900 -
> B £ GSM¥2 DCS1800+ &) = figim?z [E ‘m Pz
('microcell/macrocell ) 77 4 -
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GSM ';‘JI’JP e %’f#.

> % i GSM 8 3% en et SR S bursten] 58 4o 14 4
o =X ] 22 2 .2 o
Lo R o R Y B
> B N % @ #5burst guard time -
> Bursterfa af -
o Normal burst®* > i ix i * X235 & HcJp 7L o
o Fburst*c® 3 2B iz 5L > SEMSH® #7 & > 1Y
AEFE AL SHEX gk o
e Shurst*c ¥ ¥ SR FEEE > EMSHr pFRE > 1Y
I AR SR G o

* Aburstiiy S RE & RER 0 T BAburstd o
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B 6-4 Normal Burst

Tailing Data Flag Training Flag Data Tailing Guard

Burst (148 bits/0.564 msec})

A

Y

A

Y

Time Slot (156.25 bits or 0.577 msec)
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B 6-5 GSM Bursts

Tailing Data Flag Training Flag Data Tailing Guard

Normal Burst

Tailing Fixed Bits Tailing Guard

Frequency Correction Burst

Tailing Data Training Data Tailing Guard

Synchronization Burst

Tailing  Synch. Seq. Data Tailing Guard

Access Burst
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# % B (Time Advance » TA)

> FBTS™ BEMS®R * 5% - BpFf » RIBTSE
* = B P 2 PIMS:ix 21 i@ eaburst
> “:%%’){@«&*g )‘%iﬁi@
o BTSZ 1% 85 @ F|MS#r 2 & chph fF 5 4 + MS%H
B RBTSE e & > fL 5 ALK Bigu
( round-trip propagation delay ) -
> MSeig ix pF % & $& w0 — Eoround trip
propagation delayr’v’ﬂfﬂi‘l"'”’ AT S Time
Advance ° 558 & TA
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B 6-6 Time Advance

937.2 MHz (downlink) ™

TA/2

892.2 MHz (uplink) ~

MS

0

1

213|4]5]|6

3 timeslot -TA

> 45 MHz
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R R g RERTR]

> #:8 ¢ (physical channel ) : BTS2 MSH *
kBEFRagRT LY
> B8 i (logical channel) : ik 35 #1 i i% e
FIELT b > A iRPp R F TR kAR
ikl p b Lo
o BB U H R chF MU HEM G - 2D
R o
o A &Faid i (Traffic CHannel » TCH) #4741
i¢ (Control CHannel » CCH) = = #g -
* %3 B/ 6-7



¥ 6-7 GSM B4 if

Logical __
Channel

o —

I
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A7 g (Traffic CHannel » TCH)

> > F g3 g (Full rate TCH » TCH/F)
o Bi%13kbpsz 3% 5 12 ~ 6 ~ 3.6kbpssricdy 7ok o
o i * A B Normal Burst k i#ix o

> 1/2:% Z 4% 3 (Halfrate TCH » TCH/H)
o & =Tkbps:iz § @;ﬂis?l » 6% 3.6Kkbps#ic i 7 4L @ﬂis?l o
o = * Normal burst® — i Dataty i % ig % Tl o
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¥+ g (Control channel » CCH )

\ %4

> El a = ZLx‘E'— :
o 7 353 :g (Broadcast CHannel - BCH )
VAR SR AT L LT 7 BB
o L # i g (Common Control CHannel -
CCCH)
Vo rBTSH - £ SRR 4 i o e B L4
LA EE o TR S R Al g o
o % ¥ #41i g (Dedicated Control CHannel »
DCCH )
v BTSA fie b £ et @il if -

s>

e
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R #3€ i (Broadcast CHannel » BCH)

> 47 5 f i i€ ;g (Frequency Correction
CHannel » FCCH)
o BixFburst s & BHE S ALD F
> e i g (Synchronization CHannel >
SCH) :
« BiESburst s FEMSP-F &2 BTSTA=Z ek #
> B ¥+ +41:€ ;g (Broadcast Control CHannel >
BCCH)
o BEEI T M AL ShFH o
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£ % )i g (Common Control
CHannel » CCCH )

> f:i; w3 3 (Paging CHannel » PCH)
FREFTIEL P > BTSH PCHes » £ 4
> “zﬁ)ﬁ#&%i i (Random Access CHannel >
RACH )
e 1 FITT LR £ ARACH #i% A burst s
2 Tl B ‘_ﬁ.ﬁj\xﬁq’fﬂ@ﬂ\ TR e
> # P~ vinid i (Access Grant CHannel -
AGCH )
ziv o5 BAGCHE oL v U # % cha 7
if e
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% B4l (DCCH) (1/2)

> W B B4 i (Stand along Dedicated
Control CHannel » SDCCH )
© BIHZF T RFEFIAE o A RF H2Z e
> Mo ik AP B 34038 ;g (Slow Associated Control
CHannel » SACCH)
. ét?i? i@ T bder F 4] (power
control ) % p% Z &+ (time alignment) =441 %
Moo MR om AT AEL LGP E 5 % (measurement
report) o
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% B4l (DCCH) (2/2)

> ik AP B d 4038 ;g (Fast Associated Control

CHannel - FACCH)

o BBV LIrd| (t|me critical signaling) - ¢ #&

By ;‘é»‘ B2, ek %; ~ £ Mze 2 (quthentication) 14 %
%2 1% (handover) i 55 o
o FACCH ik # 273 if cpE ) o

> 'mve B #53 iF (Cell Broadcast CHannel -

CBCH)
o & E g 3E RIS (short message service cell

broadcast messages ) -
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> 5 MSH 15 gﬁw%%GSMmj\_gwﬁi‘g :

> MS ¢ 35 i goae S o HEE T LR
BCCH s 445 3 -

»MS ¢ f1* FCCH & f & e & 12 if 22 BTSn
A

»d SCH ¥ @3 5asl (BSIC) -

> ¢ BCCH Q|+ {7 3| tw % e ¥ » 2[¥TE_F &5 97
B PLMN eim?e o 272 E R L B H0F > 2 5]

v

PIFH enimie 50k o

> 2T kMSw% MSC2rp



MS
RACH(request signaling channel)

BSS

AGCHo(assign signaling channel)
¢

-

SDCCH(request call setup)

-

SDCCH message exchanges for call setup

SDCCHp(assign TCH)

FACCH(complete assignment)

Pt
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o BT 3

MS BSS
PCH(page MS)
RACH(request signaling channel)

-

-

AGCH(assign signaling channel)

-

SDCCH(respond to paging)

SDCCH message exchanges for call setup
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Section 6.4
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GSM Mobility Management
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#2 & (Call Origination Procedure )
#2 5 (Call Termination Procedure)
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= !

» GSM k su¥ o 5 4p B s W] 5AE

* Mobile system ISDN (MSISDN)
Mobile Station Roaming Number (MSRN)
International Mobile Subscriber Identity (IMSI)
Temporary Mobile Subscriber Identity (TMSI)
International Mobile station Equipment Identity (IMEI)
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LA 3

AN

o AN )X

N yﬁa

N >

TR0

AN K
L)X

LA1

TSRO0
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B K PR

> ~#3xp FE (Home Location Register »
HLR)

e MSISDN -~ IMSI ~ VLR ISDN ~ MSC ISDN 2
subscriber status

> Eg3xp 3 R (Visitor Location Register >
VLR)
« MSISDN ~ IMSI ~ LAI
e TMSI ~ MSRN
* subscriber status

MSC 1




FERa i

> % MS e F 5 i ¥ v g 25PF > B8 LARIT
BTS_\ MELR B PR IEPF

o TerBTSE ¥ eBTSH 49 ke tiLAl - 7 ¢ baix f 31p
s 70 B & 4F 8 ATBTSHBCH 0 4

. %’ BTSE? ‘gf,mBTS)a # el Al > MS:iE swVLR:E
(7 2p ed 1F o
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#3
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Bl 6-

(b) Inter-MSC movement

= AN

= ‘.ﬁ “‘m.

(@) Inter-LA movement

(c) Inter-VLR movement



B 6-10 Inter-LA &1 f jide
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B 6-11 Inter-MSC &zif /i

LA3
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@ 6-12 Inter-VLR gif /4%

AN
HLR:i& {7
location update

deregistration
W ",ﬁ% VLRp £

TMSI

MS’s IMSI 2 H is 3328 T

new TMSI
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Z #pix (Periodical Registration)

» MS % roaming = - ;%g\zl I A2 5 > HLR g p&
w —’ﬁ’iﬁiﬁﬁﬁ?ﬁ Fri ¥ o

> it GSM 7+ & K £ 4% 7 8 b et L 2P (re-
registration ) -

> i 5 e 2 27 MS periodically registration &7
period » PF R 3| FF R 2 — £ registration 97 3%
PRI ds (T > Hix i delpl 2 64 481 24¢)
o
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iz 5 (Call Origination
Procedure)

BT
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% =425 (Call Termination
Procedure)

MSISDN

I

it o

Other
Switches

MSISDN

5 PSTNI ¥

FRR R D Switches



2 ik

> £ gt et < L (Mobile-Assisted Handoff
MAHO )

> d FREE P A TEFR ;;U
» MSiP| & 37 eBTSe=3 1 59 B o

> JRix+ BTS¢ B-MSE 5 1 g ani i
W 3R SRR o

5%
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T PRenfa g

» Intra-BSS handover
« ATEBTSE - BBSCeg 5 R -
» Intra-MSC handover
* FTEBTSE 7 FBSCeng f5f > & bl - B
MSCehg i 2 ¢
e X fL % Inter-BSS handover
¢ [§6-15
» Inter-MSC handover

o FTEBTSE 7 FMSCehg £
* [6-16
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B 6-15 Intra-MSC Handover
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B] 6-16 Inter-MSC Handover
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Section 6.5
ZrHTE
Security Issue
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FYES:

» GSM iz \#' %érﬁ % E e
o £ INFE (authentlcatlon)
VIRE G Uk ARy &2 24800 E * GSM R o
e M E 4@ (encryption)
VieR R LR A BRART ST



b P
=)
Jat
-,
M4~

> REA S 2
o AS.
v £ 53 AUC e SIM =+ ¢ 5 ¥ & gk B
> e R E 2
o AS.

v or N2 4 e 2R (encryption key) e
VEGFRAUCA-SIM + ¢ > F 2 g i BeiE o
e AD.
v g £ 87 904 fhvisited system (4 BSS, VLR) -
v s Fp et % (ciphering) £2 f% % (deciphering) © 58

El

-+ o
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A0 M ik

e I 3 /A\UC”[:\-”S“\/l“l"tl SR SERY
> RAND % AuC A 2 £ 128-bit " #c
» SRES

o d FH 2 A3 A4 S o 4 AuC £ SIM & 4 2

SRES » ¥ M 3zE MS en & 2 14 o
>KC /ﬁ—,—r/Z‘ A8}§4 ml‘l--gc9q'"'f/\’ét'o%o

» Frame Number.
e TDMA UI=5 28 » * 3 40 % o
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B 6-17 GSM awizE

B3 4y 7?|4
7 : £ 4% 2 SIM+ AuC
RAND
Ki Ki
A\ 4 i v y A\ 4 i v A\ 4
A8 A3 REART | A3 A8
7 e
! ,
RESE
SRES <+« SRES
Xl v
Kc
18 F
v
g&ﬁg\. ¥ poupﬁ. mﬁ ﬁi
be g AR
y VLR
Kc Frame
Number
v v vV VY
#r X J £ AT diF . #r X
P> A5 » A5 <«—» A
T o2 o FF 60




i * Triplets ;3%

»Ki 73> AuC» €3 = AuC inf £~ £ o
> % MS# & 3| - BATH VLR > i{ € » AuC &
7 BinEAE = (triplet) o
o Triplet & %378 %4 : RAND - SRES#Kc -
* HLR =& 22 RAND > 3+ % SRES & Kc > £ 45
— 1# triplet -
> 7R > VLR 7 1 &% RAND & MS > #
triplet » &7 SRES fif MS ix w 2. SRES ‘* 4 o
s VLR Ke X BTS m 27v p 7
A 24 Kc e
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GSM Functional Planes
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GSM # 5t BT &

» GSM 7 s 2T o fy i GSM ~ 12 JB4r i & 712
Z P ’—‘-m@ 57 o
e B35 GSM ~ 2 BB F FRE 4 o
o AR AT IFITHNFRGAPIF o

> F (£ GSM k5> 288 11 GSM # it 2T & i
R P, \ﬁz\ﬁ”‘%m@%ﬁ%{o

> B f2 GSM # st 2T 5 &4 € 3 B4R 2 GSM %
‘zu,' EIFO
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B®] 6-18 GSM #* 5 [+ m

Operations, Administration & Maintenance

(OA&M)
Connection I@%M*)ent (CM)
(Eivt)
Mobility Management (MM )
Wi

Radio Resource Management (RR)

A=Y =AY

Transmission

=R B

— -



® 9% 5

> x:i;ﬁ;f]l @ (transmission plane)

> 3% = %ﬂ"@ﬁﬂm" o B 8
1‘)&»5\”‘ IR A ”“q‘»bkfal*"-‘ﬁtj
FE B T ¥ o

> ﬁ 1 {T38 P

==
4
% 5

¥ 35
75 (Codmg) ~ %2 1 (multiplexing) -
) e

75kt (format data

,}

T EEY
BE R
“F

A (modulatlon)

7| ol
eI
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) 6-19 GSM = 4 ¢ & 3

CM

MM

RR

Transmission

MS BTS BSC MSC/VLR HLR GMSC

lt
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RRTTMER

> 2R T F ke L (Radio Resource management -
RR)

PRReZa®RT Fh 722 MS3T| MSC #
=g % (connection) o
e Z i amT 4 -
o frfR o
e BT MShaE AT REL R AR FH %.Eléﬁiﬂz% °

» =~ Rix RR e 5 &2 MS & BSC 35117 » @ MSC

r /

] € % inter-MSC handover p¥ 3t = RR #7 %

5=
A ° 67



TH p I
-—
- ?#

o]

>MI\/I5L‘§7 WG G R H:L
° "?EEJ_? mﬁ,}l}‘g‘ J}:‘L‘;vlj f

o E’{-i

- F

\TmF

T
I
F'\
F. ;01\2%—3& X PEIE o

> HLR ~ AuC ~ SIM 822 MM # B -

»MM & CM 0T & > 84 MM 2 8 2+ § %
g r MMz d (LB » 1) ©73 %
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@2 E 1 (1/2)

> i % ¥ 12 (Connection Management » CM )

>é@?ﬁ@éi?%§ﬂwﬁaWﬁ’ﬁ§i

i fs TR e
>CM ¥ ua &3 B3 T4
i 3424 (Call Control » CC)

* 35 PRI+ E 22 (Supplementary Service
management » SS)

o #:PRF% (Short Message Service » SMS)
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B E E (2/2)

>CC Wﬁﬁ;ﬁ‘ m@%lﬁﬂ,{”r}i ~\l , é%ﬁi‘;f_?
m'"ﬁ—)g i
e HLR -~ MSC/VLR & GMSC %’KE? CC ip ki o
>SS H¥_GSM o fA A7 EPRFE > B EAe T 2
FHE T Bt $IRAE 0 T LA Y X TR

> SMS £41 % GSM iz £ f= )il if » hix ¢ ¥

i

70



FEpREE

> ¢ &g 1@ af (Operations » Administration &
Maintenance > OA&M )
> I @@%&% RERFELER &
T8 0Tk been™ g o
o BLE ASP w i
o RIFEE T i BT A 2 W kaE
» 0SS » BSS & NSS 3% ¢

\\\?{}

22 1] OA&M -
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MS BTS BSC HLR
RIL3-CM B
M | MAP/D
MM RIL3tMM B
RR ||RIL3-RR|[ ronp H Bssmap || | MAP/E
TCAP

SCCP SCCP SCCP
MTP 3 MTP 3 MTP 3
LAPDmM LAPD MTP 2 MTP 2 MTP 2
Radio ch. || 64 kbit/sch.| || MTP 1 MTP 1 MTP 1
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Section 6.7
e R

Short Message Service » SMS
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i (112)

> S dliy (L& £SDCCH » i @ 44
SACCH) % @ i% i 2u
o - Rl N lA0 AR mnTARE -

> % gz ikiE (store and forward) e i o

o BT 5 SMSC (Short Message Service
Center) &7k & 2. ¢ -

 IWMSC & SMS GMSC # # } ik ¥ _GMSC: 152 ¢
Jz:x SMS 7 5 o
* %% Bl 6-20 -
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i (2/2)

» SMS & Cl\/l Pr’v’ﬂ—- f[as—zu,% Moo ¥ E’?

=LA

@fg = /?‘ UK lﬂ}f o
« REHRITE T 0

& MM ¥ es o

- RR 1 # SDCCH éﬁié’i‘g’év’ﬁ% o
o PRI T AP LA GSM MAP F @i

oY

a8 SMS
» B Connection

« Low capacity Management (CM)
 Cheaper Mobility Management

(MM)

o Best-Effort Radio Resource (RR)
 Non Real-Time Management
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¥l 6-20 SMS &%

GSM network

Terminating MS

BSC

IWMSC

BST: Base Station Transiver
BSC: Base Station Controller
MSC: Mobile Switch Center
GMSC: Gateway MSC
IWMSC: Interworking MSC
SM-SC: SMS center

SM-SC

||
— =1

Short Message Sender
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Section 6.8
23

Summary
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Summary

fi‘ﬁ%’q_ S 0 A TR AR L LS
FA R % F 0 @ BB GSM & sirkan iE | Bodd ek
i o @ 2 SMP“ﬁpEfi?li S e RN ERFTR
ARG R A R B &
AFhE R % > R R Y p e enSIM
LT R 22D L B GSM i sL 0 B o iE )

anytime - anywheresp & o
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Homework
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