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gla yiaY) 500 Bish e Alal) e gleadl 3L Baleind dlee b aniind] Jupall 5 sall Alla))

(12-2) Jsi) LY (Binary Restoration)

R 'l

ASK RF Signal ] n(l) Low Pass Binary PCM
" X Filter "| Restoration [~ 1.0

W

Vi) = Anp(sin(2rft) |
v(0) = 4sin(241)

=] il

ASK LY (al jiall Ciisl) 122 JSLl

Frequency Shift Keying (FSK) 443 4a) ¥ zliia 2-3-2

Sl gl 5L o (All) A )l e sheall 55U Jread copaaill (e gl 13 8 S
Gz oAl Bl 8 @lliys (1 5 0) clesheall LY Las 2o ) jaes b Gy (Aldal) 5 LAY))
(13-2) JSa 8 a5 sa LS il shaall 3 5 L uilide (oo 58

— = It

33 ) Aal Y (gl 13-2 Jsdd)

48



L) 3 J84 FSK 5L Ju Y By csthadl oo il @aill (m e Glua aeeall (0 )
JuY @bl By @aadll @all e clua LSy (Carson’s Rule) (s S sacld aladiidly
AU Aals o) ClENl L Andat JUA e ofp 223l 13 48N 3 LEY) Aaud s Lehioas 5 3l FSK 5 L)
B, = XA+ 1.0

Af = f;}fﬂ- ........................... (6.2)
fa=h=l5R

Brzﬁ_fﬂ"'ﬂ

Alall o3 () Lelo )l slaall 3 LAY 2 35 () el Fim 2ol cdooa il dad W) ) AF e 5 Cas
@A Galll e oS (R = 2fp Al s2a 8) Sl Jley) de e Ji3 R 5 (fm = fe
.(Center Frequency) >3 dad Jsa 1< jaia

fr="21—1 i s
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& A Juaadl)
A4S padiall claiy) & il i) clbea

s 1-4

Wk (e ey (FDMA) g2l Glall i 48 )l aadiy GSM Al o) Gils s i)
saad Aaddll 4 65 he Apacldl) Aaadll (Kay I (CDMA) (528U ansiil) 43y 3l s (TDMA) (e 1 apeail
200 kHz Com 8 ) ands 415005 saclall Aagll o ada of gl il oS i
Aol <58 )53l (ed de ganall o2 5 (ARFCNS) 4illaall & g0l ) o3 jll 0l 938 e gana anss
L ie) &S jilie (53 38 US5 45 MHz deis sl 8 Ay jea (65 5 41301 sacLial
(TDMA) e 3 araill 43 yha alaaiils (€ ife 45l o (time shared)

(time slot) e Aa Jalys (ARFCN) Lsii pading 4Ll (S i) e o jide S 0
GAN Jaeay 0 G selall Glag) S8 8 el JuoY) o) Al paadd dasg
L slad) Lol il Aa ja ) (el Sladilyy 1625.0/6.0 kbps ! 270.833 kbps <l
O3S aal gl @y tadl Jlad sl Jls ) Janay 3,692 ps a5l <l Cy sae <5 G, GMSK
S e 43l (270.833 kbps) ¢l (33.854)kbps

Ga% Jana el o dddal) 3 psid) lily (i (3 L piagall) GSM s alaaiuly
slial o il Bl s 48lS00 A1 3 548 ) anady (time slot) dae ) Wl JS ) 24,7 kbps i
== <8.25 bits Jsk (guard time) lesll 4ua ) 5 5 Lgian (e S5 156,25 bits il
GSM ol cVlaty) cilial se iada (1-4) Jso—al)
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GSM auail claiy) clival ga duadi 1-4 J g

i gl dda) gal)
890-915 MHz (Adaiial) ddasall (pe Ju Y1 (sUat) A3 LN Adia gl 20 5
935-960 MHz (Aeac @) ddasall (pe Jua Y1 (3 sacbiall dlia gl 23 5
(e & 5ill) ARFCNS dallaall 4560 )l 20 3l &l 48 axe
(975-1024) -5 (0-123)

(zs354) g 5l
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Akt 5 Jlu y2M 20 5l saclia

daia ) Sl &

ORI WS TE R IETEFU TSI

270.8333 kbps

Cpsanadll Ly (3835 Jes

4.615 ms sl gl Yl s

el S oS e AL sal gl JURY) & oS ikl s

576.9 us daia ) A <50

3.692 ps gl ) Baa

GMSk Zzuslal) Liall Juasl) Aa 3a Aeadind) (paail) 43y Hla
200 kHz ARFCNS Glld) 4 sl )l 33 01 iy o sacladl
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d izall 13.4 kbps Glalll il Jaea
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GSM alii &8 g1 55 2-4
(oend ) GSM plas (8 ) 5il) i (S ple S5
pasadi Sl G g8l de gans e B e a5 ((Dedicated Channels) “aaia o 5 -
.MS (Mobile Station) 4%l dlas.ll
O A il Ao sana e 3l 45 ((Common Channels) 48 il &l o8 -0
Idle mode 4sl )l alls é dlsiial cillaadl 8 Lelleain

ddlaial) &) 4381 3-4

A al) cilsi anly JoY g sl ey (GSM Al 8 Agihidl gl e ole s g
(control hannels) ~Ssill @8 ey SO ¢ 4lls «TCH W 3<.»5 (Traffic channels)
Leipa & 4illy ;s o jiiall AalSe Josd 48 all <l g8 of (1-4) JS& 3 e LS CCH W& e s
Jaad ) g8 aSaill il i Ll dl 3l gl sacliall dlea gl (& JSGEN 5 ) gall i Lgd il gl o3a g 5 jhiall
ol Mobile station i) iladll; Base station dclall dasdl (o ol 5l el )
AU Ala b dals () 65 5 A aSa ) 68 @l saeliall dlia gl dals () 5S3 ASal) f 58 (ians

) g8l Loy Al e Sl sae Alia g TCHS 48 all <l 58 e g5l 4ii 3200 GSM ol (4
it Lad Lelauaily o il g pSail
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GSM channels

Traffic channels Control channels
Broadcast Common Dedicate
channels control control
channels channels
full-rate  half-rate downlink  uplink  slow fast

||||||Il I_TLV

TCH/F TCH/H BCCH FCCH SCH PCH AGCH RACH SACCH SDCCH FACCH
GSM Uil Aahial f ibl) 1.4 JSil)

TCHs 4 jall i g 1-3-4

(26 TDMA-frame) k! 26 <> Multi-frame asxie jUa) Jlasiuly 4S jall <l 58 apas
&) traffic S sl jUs) 24 ks aaitiey asiall HUaY) 138 6 120 ms 2axid) JaY) Jsla ()5S Sl
aSaill 3Ll Jaatioy Laaaaf o) k) Lad L2y Sl Ul 26 4o gane (o (S yidiall e glae 5 Ldlaall
els Ly aY LY)s Slow Associated Control Channel (SACCH) duhd) ialad
(2-4) JSall LS LUEY) s b

le—— 6. 12 s ———»f
Supertframe R R O [ 51 Multiframes
— ~
—~ -
[e—— 120 ms
Multiframe | I [ | | l I | I ! I 26 Frames
P4 T
Ve ~
# i
’d =g
4-; 4.015 ms \""'ﬂ
Frame 0 I ::_I3|4|5|6| i | 8 Time slots
— i
— == R
—
VOB o 576.92 us = »
Time slot 3 57 1 26 1 57 3| 8.2s 156.25 bits
Tuil Coded Stealing Midamble Siealing Coded Tail Guard
bit Daia flag fag data bit  Perniod

ig al) i i @) la) Al 2.4 JSd)
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AN Jama Lgial 35 8 As) e A13U Alagl) iy sacliall Alagll 3 TCHS A8 jall ol 4 ) 5
o Juiayl s Jle 3 (Jsad) e ) Alaniad) Adasll #Ua3 Y SV sa Sl Con g 3aa) 5l 485 ) (e ) il 5
Obead) il 5 I aiad (e JIBy 138 5 1 i

<l 4% full rate TCHs (13.4 kbps) JwlSll (38aill Jasa <l <l giall ) Ayl

Leilial go a8 &l 5l 038 of  Half Rate TCHs (7 kbps) il (38} Juve <l ol 58 La
Jleaianl Aaiii aUaill A CacLiais Leil Lgdl jaa (s Jlall GSM allias 6 Jasind o) (V) sl L3l V)
Cmil B agiard (e )l Cpeadiiisall g (S il axe el oo jd el Gaal) Jaes (53 2SN e
e

(AalSal) & sl by b TCHIF JelSU 3803 Jans & 55 (e 48 pall il o8 e Jail) aic
38l) Jana g o5 (pe o8 e J8) e Wl YY) A& Time Slot (TS) sas)s 4 ) 4lA & Jass
Yy At <ol jal JS8 &1 dte 3 ASAN i e Jead (RSl & sl clily 8 TCH/H il
Ol OMhanbans Aaal (3833 Jama i3 LB 8 oS ) e cpil JS ) e 13 o Al () 65 G (1
oY (A il a5 Jall (ST dslal)

YA all il 8 A TS0 iws a8, cld Y AN L GSM Alkai cliual ge & il aic
a2 Ll ol 45 <) Broadcast station due!d) ddaseS aadiud Jy (oS jidial) by Ja aading
DY) sie Leakad 21y 4308 TCH-data 48 o)) 518 <l el by Wl aSall 3l clas ) Jad ) S &
b se sa LS peld L) Jad ) SACCH 4kl daliad) aSail) sl by Ll Jil e &G

(3-4) J<a
156825 bits
A76.92 as
&
TS, | TS, | T3; l TS, | TR, | TS, { TSs | TSy |
— . S '
- 4 R16 ms =

e L 2 7'M Time Slot
(Nermal) Speech Multiframe = 26 TDMA frames
!- - - 120 me "

|
Tw|Tin| oo Ti‘-“'l'-“ll'_—'" s

Ts | Toe| 81145

|
T,: n*" TCH frame

3: Slow Associated Control Channel frame
I: Idle frame

.TI r[.lll II..II

—

MY (A4S )l o i AhiS 34 J)
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TCH/F Jalsll 38xil) Jana ifd 48 o) &) 58 1-1-3-4
Al JeS) Baail s @l gl e GSM sl (s siag daad 5l clilull g o) Ji5 Jaf e

Jail s333.5 Full Rate Speech Channel (TCH/FS) Jw\S (8x5 Jaza ld Lalaall 38 -1
sladll jai5ddlia) ae 13 Kbps laiay ala (3835 Jaeay daad ) () Ledygad a3 A1) o yidial) 441
22.8 kbps s IS 5Ll o3 (3835 Jare eaay 5} GSM plaiy (alil)

Full Rate Data Channel (TCH/F 9.6) 9600 _')wic JalS 385 Jaee Gl SULl 3L -2
DA ALl 42 9600 bps laiay ala (3805 Janay & yilall il Ja) 5Ll 028 20355 bps
22.8kbps s S sLll oda (385 Jaee sy AN GSM plai lina) 5o s Uadl) s

Full Rate Data Channel (TCH/F 4.8) 4800 )i JelS (3833 Jaae Dl SiLall 318 -3
s Ailia) 44 4800 bps laia: ola (3805 Jaeay o jilall ity Jail 3Ll o3 p03%00 bps
22.8 s S SL s (38003 Jame ey S GSM Al Ciliial se e Undl) om i
.kbps

Full Rate Data Channel (TCH/F 2.4) 2400 lxie JolS (3833 Jaaa 0l SULAN 38 -4
i A8lis) ae 2400 bps Jlaia; sla (3805 Jaeay o i) cilily Jail 3Ll o3 22355 bps
22.8 & S LN ola (3803 Jana iy A GOM Al il so ren Uil m i
.kbps

TCH/H Al 38l Jors il &S ) il 58 2-1-3-4

A il Ghall culd @l gl e GSM pldas s siay
Jul saaiid o :Half Rate Speech Channel (TCH/HS) fai (3831 Jaxe Gl3 Aalall 518 -9
o) Ciine B GSM Al Ciliial ga (5585 Sl g TCH/F 38 (3895 Jane Cialy ) <5 ) 4 ) Al
sLdl) pass el ) Gy 7 Kbps () ss (3835 (5 slasay < geall o 55 8 2elid )y Dslaall <l jiuta
11.4 kbps U568 (355 Jane ) S8 GSM sl (alal)
Half Rate Channel (TCH/H 4.8) 4800 bps _)iia iad 3835 Jara i3 UL 38 -2
o il ) ilze 4800 bps e ol (3835 Janay o jitiall iy Jisl 58 o3a 22355 :Data
11.4 kbps S slal) (3835 Jaes zuad GSM Clival g i Undl)
Half Rate Channel (TCH/H 2.4) 2400 bps _liia uai (3335 Jaxe Sl Qlill) 38 -3
zanaal idi 4 e 2400 bps Jlaie ala (3835 Janas & jiliall cilly Jisd 5Ll o38 a2ais :Data
11.4 kbps SV &l (355 Joes moad GSM Clival s crva (adl
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CCHs psail) w38 2.3-4
(R A Sl O 58 L3 GSM pla (s siny

.Broadcast channel(BCH) 4<3) 5L -1

.Common Control Channel(CCCH) 4s il aSafsls -2
.Dedicated Control Channel iaais aSai5l6 -3
Control Multiframe = 51 TDMA Frames
235 ms
0/1/2/3|4|5/6|7|8|900[11/121314] [2021f22F |3940/41/42] |49/50
F|s/ B/ B|B|B|C|C|c|c|F|s|c|c|c Fis|c| |c|F|s|C cl1
F : FCCH burst (BCH)
S : SCH burst (BCH)
B : BCCH burst (BCH)
C : PCH/AGCH burst (CCCH)
I : Idle
ta)
Contral Multiframe = 51 TDMA Frames "
235 ms
0|1(2[3]|4]| 5|6 46{47 48 49(50]
R/R R R|R|R|R R|R R|R|R
R : Reverse RACH burst (CCCH)
(I

Y B asail) o) o8 J5 A8, 4k 44 JSil)

aSaill et Jal e 3l o de §ge dihaie G g ae o aSaill O 68 e Baal 5 US (5 53T

(4-4) JSA) b zin e LS GSM oz 8 34l

O g8 ymmy e JadhA88e S AU AagllAdls 8 BCH s CCCH oSaill il 58 )

aSail) ¢l 538 L sacliall Alia ol Al 8 Ll Tas dals (5 pdy i ) A Lgd Ganadd dua doas 53l
Jdaly b Uyl (s oL lasd S yig (TS0) Lo a8 )11 culd A 3l BA1 4 <5 BCH 5 CCCH
control channel multi-frame »Saill 3Ll saaiall UaY! eay (535 5 498 (e 2axiall jUaY)

by

e 50l @Ulal W GSM broadcast channels ie 3 ¢ gl saraal) colas ;3 e @ll3

s A g JS8y 8ol Dl g8 agd Jal a5 cdialall TCHs 4S al) & g8 Jaaid (TS0-TS7) +—aidll

Sl Ll L Lad
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Broadcast channels (BCH) 4s13y) s ¢ul) <) 58 1-2-3-4

Al Jals dlinadl cldaalll (K1 (synchronization) () 3l 8 5 BCH 4e13y) i &l sl
anlal (Ao g3 gl (g giuna JUind g (500 IS LSS 5 ) slaall LAY 8 Aliiid) Gl o 585 LS
oAl s e Bl )Y Juml ) 8 aay

e oUeY) (A Asidl al Ul A o8 TS0 A3l Al 8 BCH 3l Jo e a2 )l e
saala iy Lgike o5y o) DCCH 3L cilily 5l TCH sl clily Ji5 e 550l () 585 Zgoa il 5Ll i
Jaid slage (5S8R A Agaa il <l il 48 8 Al Apie i) GUAY o) olal) s .dummy bursts
.DCCH sl TCH <iily

0 TS0 sl o Jaw Lgaren 438 jita ) 538 4506 3ol o BCH 4 13Y) 5 il 5L8 iy
3335 51 Ge 0sSal s 2aaiadll Y1 A8 e ddlise il )

A 8 e iy Tl ) L g Jad 41300 Al sl) 3 (e 235 e Ao l2Y) 5L Joad A4 S 3
e 0585 ) TCHS A4S ,al) ) 58 GMA L) Jima 138 GSM i) (and TS0 s (Y a3
5L BCH e 13Y) 518 axaind 4130l dlia gll g sacliall dea gl e Jus yi 5| (Duplex) z s2 el ¢ 53l

_u}Yl@uEuk@MﬁﬁL@:&qu@@;%mLﬁlMl )1};&3}9._94;_1'!_3@.;_}5.‘3_)1.‘14

Ul (S5 BCH 4e)3¥1 ) ) <ol 58 (e B &) 5 028

AUl dla sl asa3 3L b 5 :Broadcast control channel (BCCH) Saill s dc )3yl sl -1
A Sl 5L A0S Jia i) Jae ciliaal ga s 4080 5 4180 Ciy jad (add Cila glaa e f3Y aaddud
Ala 8 0S8 1) e 5l daild i BCCH sl ol el ) dilial Aglall Jals alaa 3315 el gl Aigs
i) e ol Ul drgl B 48 e aaeiall aSail) k) 2 BCCH 3l bl Jisd Al Jals Jlesiod
B5a, N2

oAl Ligaa o L) (e L e B Ll Aima il ) 8 BCCH 8l cilily Jast TS0 4t 31 sl
Ikl i CCCHSs 4S jisall aSaill il 538 5 SCH 5 FCCH Jie 5 5l BCH < 538 Juas ) 0%y
51 A0 63 Jf IS wie Ju | el

Glily 484 e 3 ke 45 :Frequency Correction Channel (FCCH) 22,4l msaislié -2

_)Lln'lénﬁ'l_)l.ln} BJ.&:. ;_ISJM_,)L.Q‘JJ _)Un}” Lﬁi GSM _)Un!l d:i].‘agéTso dﬂ.\.n_).“ :UL*J'IMMIA
Aadall dyac lef) ddasal) JJ_}S@&JJ_}SA};}EQA&M1)LHOSJJJ‘}H'I@Mﬁﬁ\.ﬁai Aaaiall aSatl) 3LE
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DB e TS0 4l 4 Ul 23 Jasd :Synchronization Channel (SCH) (! 3l sl -3
Aiial) laaal) (a8 g Aeall Lasiall dpae i) Aasall Ciy el w235y (FCCH i) 5k b 53
Jiey sl (FN) Y ad) Lo SCH 4id ) cilily (s a3 Sy Aelal ddasall g s ¥ el 331 e
& A JSL dlaadl @l sasy (53 (BSIC) dae @) dasall iy 23 3ay e s 2715647 0 -

51 A48 (pe daaiall WSl 5L (J5 ) A @l jUal 3 e JS3 30 SCH 3l Ju 5 GSM alkas

Common Control Channel (CCCH) &S idal) aSal) <) i8 2-2-3-4

GSM L) JS (1= TS0 A ¥ sl 8 BCH 4e12Y) < 538 20 5 e ol 5l s a5 a1
Joels 1) <13 5l BCH b (e 0 3o pae Al 3

;;a_gijhﬁ_nll;ﬂ_}lﬂ!(_}a@yuj‘)ﬁdls CCCH &l 58 (g 5ia3
IS Al e lal) Laaall s olaill Gl LS Jua 35080 238 :Paging Channel (PCH) ¢/ 5l -1
il Gl ASS (e AallSa 3y g Alla L Aiyne Aliiie Alasa 4l g0 g LS AdA) 8 Alaiial) cillasl)
cad gl iy Ja5 LS o pllaall o il [MST allal) Jiiall o jiiiall Ciy pad ey Jii elaill 38 () s
Of bl 8y suiall L) 3L (5 5k e gl 53V £ La 5 A gllall Al Adaaall ik L
Aaxd (e e jas Sl S el apead Apaal Jilu ) 400 Jals Call Abad) VAl A elail) 5L 23005
GSM alas 35 8 siall 5 il Jilu )

3L -a slall 232 :Random Access Channel (RACH) ) sdall Jsaall 5l Jgua ll 3L8 -2
e 4 a3 sl L (alall plaill e Lghy pe5 Jisd Aliia) dasall oyl (e padiud ) saelall Alia )
allad ol ddiiie Adase JS o Dalas eay) Wit ddasall oy (pe Wil aadiig (PCH) &l sl
JS ) i 138 5 ene GSM b} 8 TS0 A0al) b olaill 5L 4t e a5 402 J i) s
sLiEl oyl (e ) sdindl Jgasa o)) 5L Ol ) Jii5 Apac il dlasal) die (Le L) HURYI Led Lay) <l Loy
e oB Il ) AA) oL Alaia)

) il g gl 5L i) Ao (o Apac il Adasall e o)l Al dadl) Sl ) (a2l
Liaiaia a8a7 5L 5 yay Lay LeBlal) B gl) (it 85 Alanal) Adasall 4S s 3l 2a ;) 33,k 0= RACH
Ll il Wiy Stand alone Dedicated Control Channel (SDCCH) Ll 4l
AGCH Jsa sl o 318 (33 yha (e aclall sl oyl (e oSl o oy )l 138 ) &alaall
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ddasall syl (e laall s2a 223305 (Access Grant Channel (AGCH) Js= sl (lea 3l -3
3L o Jandl Jal e A6l Basall iy 3Ll o3 Jead s LS Alisial) ddanall pe dog 1) gl dyacal)
Fuarada oS0 5L pa sasie Aima 450 3

Jaity of J8 Apae ) ddasdll Lels i CCCH g 5 0y Al JAT (8 (AGCH) J sa 1) (oo 518
A Al 3L ) Sl U8 e o jidal)

@ siall Jaa gl 3LE e Aa3 Se il Adaaall Leaddid Jgea ) Glenia 8L () i Sue Las
J s sl 3L Syl et gy 4d (5-4) JS& Ll CCCH k) & Al dasall Ao 5 Alus sl

(RACH) & s2all
Access burst
T8 | Tmining | Data |TBjrrzeciGRrzrro

100: response to radio call

101 emergency call {.hmfl_req message

110: new establishment of call Establiahm'ent Random digcn'minator
111: supplementary service (SMS, etc) | Cause (3 bils) (5 bits)
(000 other case

Random discrimunator: (0...31) value randomly generated by M$S

) gl Alaal) 3 Jpaarls 5-4 S

Dedicated Control Channels (DCCH) dawial) asall) < 4ié 3.2-3-4

G (he 48 jall Ol 5l 4n2i 4 5 GSM plai 3 danadidl aSaill i 53 (he ¢ 5l 4320 Sin 2a 53
<538 o L oplia gl 8 Al ) 5 Sl (puit g 055 S35 aelall cpalas¥) IS 3 Jenios Ll
D 80 3 Al laele dpas 58l ol e e 0la 6 Jai ) (S DCCH 4aaill aSal
BCH sl allill Zoaa yill st e

A ¢ ) ) daad ) aSail ol 638 s
:Stand alone Dedicated Control Channels (SDCCH) i3 4l daiaia aSa3 &l 58 1
Uasall jaad o Jad Aliiial) ddasall s ac ) Aasall (o das I sey 5 pilee il cilly < 538l o328 Jaas
Aasall oLy Cpaad Lgilay AaiEl daiadall aSanll 3lad Aliia)) Adasall 4als TCH 48 5a 58 4 e ldl)
il sas g e MSC Joedl 3 o dnclall ddaaall (38a% oL e yo dtaial) ddasall § doaelal)
Sl s & siiall sam 54 98 il slas Jii liaic SDCCH L8 Jaxing o %851l ddasall 5 ) gall s
L o Janll Lo lail g SUaY) ae Leiel 35 ity Alaviall ddasall oL8 oL i3 5 (Zalaal) il 5) 4l
OSay 5l SDCCH Ly Anildll danadall sSall <) 58] Aald 40 58 <l 5 st (Say TCH 48 s
Sl CCCH 3l f slal sia o (L) S 13 BCH 518 (pe jia 2341 Jint
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<l 58 a5 :Slow Associated Control Channels (SACCH):dikas 4alias o885 &) g8 2
Al ual) 3L it Jait g SDCCH aadid) oSatll ¢l gl f A€ jall <) 38 Lal Ladls Zealian (o 55
e il gles J85 8 5 Gullal) Legaratine JU SACCH 518 Ul Jast 4500 5l < gl JS 1l Sl
ALl 3 yatal) e glaall Jlus Y 3Ll 238 223505 A1 50 Ala gl 8 Alasiall dlasall g dpae 8l ddasal) (p
padie JS0 Aalatall a3l 208l el ol 5 Sl yY) A8 (5 giases Aalatall el 5V (Jie Alisial) Adaaall ) cday
5585 TCH 4S_jall 8l 30 5a Jsa e slee Ji SADCCH ()l sacliall Alia gll A el dg00 il sl e
3 skaall LOAY BCH Ae 3y <l 538 ol d il Layf Sl 5 Al 5 LaY)

pSail) 3L fAlfalaally (ala saste Ll JS (e de QAN LYY 4] sea SADCCH 38 (5
3 el (e el clld Al ls) SADCCH <lily Jass Cus (6-4) JSE b LS daradd)
eS8l Jana cld A 38

224 Jwai :Fast Associated Control Channels (FACCH) 4=y dalias oS5 ol 58 3
SADCCH ikl sl Lelaas il il sleall & 5 i Ao Gulall) A (5 giad g Alalall Jil ) < il
Cnne 2235 a] SADCCH 5 3l 2aa3 Gllia (55 Y Ladie Gyl dualiadl) Saill ) 58 2aai
LA s JEY) el Aale Ak glea ) Aslall

g dd g Led daliaal) 48 all 8l (e ol U] 48y (3 5k oo Aie 30 A ) JLui FACCH sl
Lt M AR 8 i) oda Canaza s 13) 5 chaeliall Ala Il TCH 48 jall 5l 4id ) 4 Lali (bits) <
a1 A TCH ol s FACCH sl clily 46lA e duie 31 &lA) &l

Control Channels for Authentication and Encryption sl g (3iaill aSadl) &) 38 4-2-3-4
AUl Sl plaall (38 5 Loaleay ool
el iy el o il Ay g Y ) (Adiiall) Ayl Adasall jead -1
Apa ) s laaial dllds aiysn (e O (b fSaSN BLE By sk e o Jidal) ) g 48020 058 -2
G 58 e o Al sAN e3a e Liad Aais 5805 a8l e dadh ge) 83 SI0 B 435
Sl Aaay o bl Baa3ll S je (359 ASAEN e JE5 Y Ay jud) Dpa ) A 8 45, Hhall o3gn
sl Bl Aalee U (6-4) JSEH Gaus 4] prsall e ) a3l
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mobile network SIM
- RAND
Ki RAND 3 ﬁ/:RAND K; \
AC 128 bitl 1128 bit 128 bitl l1 28 bit
A3 A3
¥ SIM
SRES* |32 bit SRES |32 bit
A ] SRES
=2 -
MSC SRES* =7 SRES J 32 pit \_ SRES y
K individual subscriber authentication key SRES: signed response
S 4
mobile network (BTS) MS with SIM
e N RAND s R
K, RAND *RAND K
AC 128 bitl b 28 bit 128 bitl J"I 28 bit | =IM
A8 A8
\
b
cipher K. =
key 64 bit K,
- /64 bit
data encrypted data
BTS v ¢ . data v i MS
AS - AS
s J \ ,=

il g 38all) Ales 6-4 JSA
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M1wu%3&ﬁgeaﬂd@ﬂi JL&J'Y] n‘aﬁ‘ue.ﬁa.tauh_)}ua (2-4) ;_]_,JA.”%
(MS) dlsii) dasdll 3 (BTS) 4zaclall
dgilaial) ¢ glill 5 paida dada 2-4 Jgiad)

Lakaid) ) Jo 31 sl
TCH BTS <--> MS
FACCH BTS <> MS
BCCH BTS --> MS
FCCH BTS --> MS
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