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{7 78> & 1 (Mobility Management - MM ) -
A g o

e T MS iz RA

AFFTERTOTRELH > £
%Eﬂﬁf@%o
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RAZE 2 (1/2)

>4 EWE L R AERE - GGSN & “h IR ficdy e fe

foif FRLRE o RS e 510 - R

ab (logic address) fa i etk ez pl o

o Bldott Fdchp e - BIPRE > RS BT i
H - BIPi=8 o

« P 7 GPRSH B » LI ik A7 edt & cdk
BB AT A R BdE TR o BB A AR S
PDPi~x+ (Packet Data Protocol address » PDP
address)
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RAZE L (2/2)

> % 7 PDP mnb b o R R Ry S de By
PR RERPFTT R DL SEBRK T fIER
A~ RIS s s BRT EARE (radio
priority ) o igd S8 E LG RATE s
(PDP context) -

> A RSO 317 3 “Fc B PDP contextiz
57 (% PDP context activation) » z= = 4= @ b
«3PDP context o

» + #% -~ SGSN #7 GGSN JF.’K ¢ 3 PDP context > {1
* PDP context #5 i 1 7° A% @ fay i AT o
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R 7-6 < % 1 MM state # i

PDP context Activation PDP context Deactivation
|< Session >
wes (T ML it
J
Y
Ready Standby Ready Standby Ready

PR LG B R AT B
.
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MM Context

> % —‘—%}i 7 4% GPRS pRi%pF > + 4 SGSN ¢ %
pEz Fdg 4 (MM Context) - 3e4
%%i%ﬁ“éiiw%ﬁ?ﬂ°

>iEdF ks (MMstate) £ 5 = 48 1 FF Bk
J{g (|dle state) ~ & &k i (standby state) v
A& A (ready state )

1“3#‘7 fooenTde g Lok s > £ 8§ i B
FERE> 3 A oo

4@;
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GPRS Attach GPRS Detach

Detach

Ready timer expiry
B PDU transmission
Force to StandBy

S enis B F TR B HEL

¢
o

GPRS Detach
GPRS Attach b
Cancel Location
Implicit
Detach
B
Cancel
Location

Ready timer expiry
a

Force to StandBy
a

Abnormal RLC condition

PDU reception

SGSNe i 2 3 L% i 73]

42



3SR

>+ % 5 PLMN £ # 2 GPRS R EEH RS o

> 2 X B 4 GPRS 55 PR G o iﬁﬁ«erGSN

PR e SRRl TRARY TR

o L1 5 12 F| PTM-M (Point to Multipoint -
Multicast) 3 #l# e 73 & o

o FivBFAEHEET AR E -

e 7 it it {7 PTM-G (Point to Multipoint Group Call)
TR g -

* SGSN 7 i iBes £ 4 o

> L iwﬁkw%%bswwﬁﬁwﬁii3

= ’“érrﬁl;iz& (attach) 425 o




Ft i (1/2)

> A BATE TR AR RERE -
> SGSN ¢ 4+ #8571 e RA 2 cell F3 o
o PR LA EE B GPRS @ o
o H @ RFFeHGerS ¥4 SGSN k= & o
o BHRHEMET o 82 i e F PTM-M 4r PTM-G §
;},' )
ARk TS 0 A E S A A AT F
Flo 5 - BPFT AT AR A o
© B RER BT REE
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FE i g (212)

> F ek e B AR 0 & 480 SGSN ¢ &
MM Context 3£ v 3| & F & i5 o

> £ #5344 (7 GPRS "3RI AR A PF > £ 5o
SGSN ¢ w 3| A B 4k i o

> % RLC i% 2 &  pF » SGSN 1 MM Context ~
ETIIFERE -

» SGSN 4z #] HLR s=z_i=2~j (Cancel
Location) 3t 4 > SGSN~ ¢ w F|A ¥ i - #
J&: 59MM Context§=PDP Context #- # 'J"éf o
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EFHERGE (/2

> 42 F 4 GPRS R o
» =+ 4= SGSN 1z = 1 & 45 MM Context -

% L GPRS 4 iy £ i A vR— B
RA -

T e PTM-M/PTM-G shficdy o -

7 12 Fdc GSM ek i d SGSN 4 i% ehid ef o

F iR AR T A

© % i i PTM-G Fhl g i o

> 5L R R AT H R AR 5% (detach) iz
B R 780 g AR i Bow TP B R R o
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FHFRGL (212

> 4% A - EPEFER (mobile reachable timer) p o
+ 527 SGSON s 2 8%+ » B SGSN » ¢ fz e
LA PR IR AR B o

> L w IR KR R GGSN p e PDP
Context #-7 # | % » SGSN £ p 59 MM Context
f- PDP Context ~ ¥ it &‘KM% °
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PDP Context (1/2)

> £ s ar i * sTpEenGPRS PRAZPF 0 & Jp L (T
B PRI 4% F foiz = PDP Context 42 % » GPRS
5L &+ %~ SGSN - GGSN &2 = -
PDP Context » &% b >+ 8 % 25T PRIFF 1
19 B R o
e GPRS #* = ¥ L 37 * % [ ePRG% » ] GPRS

AET A FPEEF * ¥ % a1 PDP Context e
e ¥ 5 - i MM Context -
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PDP Context (2/2)

> GPRS ¢ 4 fz PDP i=xt (PDP address) &+ #
DRSS SR
o WEpp K mpk (4o IPV4A S IPV6 ~ X.25) o
e PDP = ntv U Hz iza 8 ¥ d GPRS k %udh fs »
feit £ ni- g o
> %8 PDP ;% iz (PDP state) * %5 it PDP =
>PDPj f5F & 48 :
« % %% (INACTIVE)
« =% (ACTIVE)

49

it ;E%[ﬁﬁﬂjf gx&«:’j FPHEE PURLEE P A iﬁ%}ﬂ;ﬁ: Y IP A di-o

A= Hl'ﬁ"f‘ziwﬁwﬁii (100 > 7 GPRS I}ﬁ‘&*ﬂgl_g‘ﬂ%*‘\ﬁﬂf s
T - lﬁp& %[l PDP i f- ( Packet Data Protocol address ) -

ﬁ,ﬁ* PISsA I » FRLAE 2 D R = RS st B AR 5 i TR
By pvas HH ity ﬁﬁ;q&\ GPRS 5 5p1= i PDP 7 Jj--




GPRS £ T 5 (2/8)
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Bl 7-7 PDP j fi i3t

Deactivate PDP
Context
Activate PDP R
Context MM state change to
IDLE
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IR o

> PDP =4t iZ § A fc® » MS % it Jeis T o
> PDP Context p i< 7 B d 33t o
s FEWHB LR EEPF £ F & { FTPDP

e

Context p %
» 4o % GGSN e 7] 7k 304 2 i% %k enF L » GGSN
VO EH e & Ffed> PDP Context”
( Network-Initiated PDP Context Activation) =
F2 R > 11 B~18 PDP =kt > &~ jEF R AL o
> u T W E R TR ST A f
“£ ¥ & R EzdPDP Context” ( MS-Initiated PDP
Context Activation) 1425 » B~1¥ PDP =&k >,
N EE R o
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e Bk

> PDP Context p e7PDP =4t ¥ 5 £ 4 ~ SGSN
1-GGSN i * o

> F I SRR RIS e
MM Context ¢ zeér< 5 #7 henimie > £ 87
% 18 SGSN fxi% ficdyp 7L o

P E L hE R I S % G o SGSN
;E‘J‘:Q T\BSS @rzi.zf-jbﬁ* _:T_,bg RA%’L%]F\ @
Rl il L LS VRS <, s ¢ = Jl5SGSN >
Pﬁfﬁitk;:tz-mﬁv? Ak Rl S R ek L0
AR
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$#c4 PDP Context

> § T8 R R b F 98 GPRS B R AP

¢ 3 {7 44! PDP Context 47 % p% (PDP Context

Deactivation Procedure) > PDP ;}t jt d &%

Aa 4k 2 Ede sk i o

e R4 % <45 MM State £_% & & 0 i 4k i pF » PDP
#HM RS o L TR
gimeMStatew« IREH- o N e k)
PDP ji fio# 4% ¢ ® 3|7 &85 fi ©

54

“fi il GPRS = 5 1o Y5520 » JRLAHSS T HRLIH = 15 A -

GPRS‘E&AF@“‘ jﬁnm‘iﬁ%ﬁkpfﬁ&iﬁ#ﬁj PDP ContextA: - » - {[[i% PDP

Context [t} FTJ ﬁ' i
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# # PDP Context p & & § =

» APN (Access Point Name ) 4 7 < #% &% 34!
22 @%*vi— B GGSN » + fjﬁiiﬁi%}&f‘é@
T b 2R - B R o

> PRI% & B3R 24 (QoS profile) &% = F feb
KT o F L ¥ gz PDP Contextsh® R
F¥ > SGSN fr GGSN ¢ 134 p & e 4 & e
fEEFEE S AT R GRS 0 T2
L ¥5:E LA {8 0 8 ~ PDP Contextp o

> PDP 3| 5* (PDP Type) : 4 IP ~ PPP &
IPV6 % o

> QoS Requested &_+ % & f e B RIF 5 H o s
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MM Context ~ PDP Context {r
QoS Profile 4 %

MM Context

PDP Context

PDP Context
PDP Context

QoS Profile

MM Context F"‘J%{ﬁﬁ& Z i PDP Context -

-QoS Profile f'1 PDP Context g7 maintain

r;;rF fi™ ff

=2 GPRS; E'é‘,ff“ﬁum I~ [ “QoS Profile negotiated”
Ipv radio ¥ ne work resources ;< e

Hi PDP Context #: ACTIVATE
» PJFA T
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GPRS MS MM and PDP Contexts

Field Description

IMSI v International Mobile Subscriber Identity.

MM State Mobility management state, IDLE, STANDBY, or READY.
P-TMSI v Packet Temporary Mobile Subscriber Identity.

P-TMSI Signature v A signature used for identification checking purposes.
Routeing Area v Current routeing area.

Cell Identity Current cell.

Ke v Currently used ciphering key.

CKSN v Ciphering key sequence number of Kc.

Ciphering algorithm Selected ciphering algorithm.

Classmark MS classmark.

DRX Parameters Discontinuous reception parameters.

Radio Priority SMS The RLC/MAC radio priority level for uplink SMS transmission.

Each MM context contains zero or more of the following PDP contexts:

PDP Type PDP type, e.g., X.25, PPP or IP.

PDP Address PDP address, e.g., an X.121 address.

PDP State Packet data protocol state, INACTIVE or ACTIVE.

Dynamic Address Allowed Specifies whether the MS is allowed to use a dynamic address.

NSAPI Network layer Service Access Point Identifier.

TI Transaction Identifier.

QoS Profile Requested The quality of service profile requested.

QoS Profile Negotiated The quality of service profile negotiated. .
Radio Priority The RLC/MAC radio priority level for uplink user data transmission. 1

== SIM card ﬁ'FTJEJ%@T} SIM #j1% H“ﬁ"ﬁg g

«IMSI (International mobile subscrlber identity) =[5 5V
VLR, HLR=* SGSN, GGSN Ele}"?[SIrg‘[.

*P-TMSI (Packet-TMSI, packet temporary mobile subscriber
identity) f:L. GPRS [ =* GSM TMSI rﬁ-ﬁ:ﬁlfﬁjgﬁlD.

*RA (Routing Area): MS E'HJ g Bk P?' for GPRS MM.
«Ciphering key I[| Kc, |fij CKSN (ciphering key sequence
number) £ Kc Eli‘ﬁfﬁl%%éfg’r.

*P-TMSI Signature.

T MM 2

*MM state, Cell Identity, Ciphering algorithm.

eradio access classmark 1.3 radio capabilities, 7| multiple time slot
capability, power class.

*SGSN classmark Y7 network-related capability, 7[! ciphering
capability.

«== PDP context & I E@pfj%gﬁﬁﬂ:

*PDP type, PDP address, PDP state.
*Dynamic-Address-Allowed 7 MS ﬂ?\[
*Requested and negotiated QoS profile.

Fi' I} "] dynamic address.

*NSAPI (32 [fOfRyH ), (T A5ELRLE 1)
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Section 7.2
GPRS &R % /&
GPRS Radio Interface
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GPRS # &% /i &

BAp e e A#LE g B o
o T AKIES B LT \
> GPRS 31 & ATerl {E3d 3f ],iﬁ%?mﬁ’gﬁﬁﬁ
Sk 3N e
> ﬁ P doiw L‘i“’év\ﬁoiu. TS lﬁ“{;iﬁﬁé’ﬁl x't‘%a;
» GPRS m s & 7l g L

»GPRS cha ST /i & fr GSM 34 & — Jf}‘ﬁ—‘};’rs{
/f °

1+
Jonh
E-D)
&3
R
=
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Section 7.2.1

GPRS #4834 3
GPRS Logic Channels
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GPRS } el gl i

> GPRS #-& - S ;\1;&% ol & o
TL%{mE. %ﬁxﬁ‘lg a;f‘ T ﬁ,’(j}fgﬁ,«}i EL’E
( Packet Data CHanneI » PDCH) -
m;;@%]mﬂ e fr ;4 en73 o GPRS L& &
(logic channel) » 13T 1511)? ri?ga

ol

@ o
o Pt dhofe o e PDCH % & B B4 F - 2 12 {%4f
Feen1 (% o
C BB T AR
v E @,ﬁi%l%é’ i (traffic channels)
v ¥r#1i i (control channels)
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)

ﬂd\

-8 GPRS

» 2

EyJ

BiE

i

e R P

e

downlink only

»2

P

PRACH

PBCCH

PPCH

PDCH

-

PCCCH |«

PAGCH

PDTCH

Physical Channel

PNCH

PDCCH =

PACCH

PTCCH/U

PTCCH/D

uplink only

downlink only

downlink only

downlink only

62

62



Tk id ﬁ%jsi i (Traffic Channel)

> PDTCH (Packet Data Traffic Channel ) * % &
gig]a:r S Hedh T AL o
e ¥ S BLER - BPDTCH o
« — % ¥ 5 BPDTCH -

> PDTCH ¥ ¥ - = ré»@gagl 0

> s by o bR R > S B
Pl Sqcik & @_@:;qiﬁ% B B
PDTCH B #cs ¥ 112 b o
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¥-#4)3 3¢ (Control Channels)

PEAEE e FHZ
o F& R i 41i ;g (Packet Broadcast Control
CHannel » PBCCH)
Vo835 B @ gy o v kR 4 GPRS Hoip i ¢ kT
B
o & £ Firdli ;g (Packet Common Control
CHannel » PCCCH)
o #& & ¥4 ;g (Packet Dedicated Control
CHannel » PDCCH )
Ve s BRI L
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PCCCH

»>PRACH £ £ % ¥ + B#cdp TR » B85
e ML EMT W il i 0 £ PCCCH
¢oei— {7 i o

>PPCH 7\l'\(BF)RS “ %utl.@? ii’é “/\-:’f-’bgml s ’U\
]3}?.1.5-7}}‘57 * o

>PAGCH-;GPRS RepL e A, ke R
¥ E /})?l,f/‘iﬁﬁm«é’lg

> PNCH —ELGPRS HGEPTM-M 4f¢ - #
E R J‘r'lE.a-SF—J- 1 7 %%mPTM M 2 4, pF

B* o
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UE B R SIPTM-MELE 2 - 7 ThPNCH -
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Y

o 4N (4‘1_-\3 0
i T r+*
1:::\*’ % _QEQ' *-‘-\

N

o>
=0

kel U U
T

PDCCH (1/2)

CH (Packet Associated Control Channel )

Wzﬁﬁzﬁiﬁ P @R R Y L e
?; ¢ 3w it & (acknowledge) ~ # 5434
~ -E‘\‘);J—,ln\ﬁob%_ﬁ ln\ﬁﬂa‘\)%i o
CH2PDTCH: 3 %k v ¥ - B~ 5B
CH # {53 A fie 5 % 45 -

K o By TP 0 PACCH 7 2% 3k iBig
Hq‘ﬁv@ﬁag o
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PDCCH (2/2)

» PTCCH * »t @ ikir 4 £ endt = 5 &
(Timing Advance » TA) » < 2 BTS
-H; °
¢ PTCCH/U (Packet Timing advance Control
CHannel/Uplink )

VPTCCH/U £ £ 4% % + @ BTS"{H# 337 o izt &
e e EPER > BTST mh g 2 4 5 pF B ent o] o

e PTCCH/D (Packet Timing advance Control

CHannel/Downlink )
vV BTS #-TA i£ 5 MS el 3§ o
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Section 7.2.2
GPRS g ST F g L
GPRS Radio Resource Management
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ARTFTREEamA

> A BEREL P 2 ES (master-slave) frik § &
& fie (capacity on demand) & B -

> i #epprA? > 354 — B PDCH 1% 3
master » 134 4T f fFiE i et @ 415 B
:7PCCCH - # # 7PDCH ¢ 12 slave 0= ;% i&
i % 3@k * X HF AL (PDTCH) frdr %
2 B ix (PACCH) -

> ik g foafeird @ o GPRS £434541¢ @
R kil sl g ehfel > AT A AR
AT R TR TR (e
PDCH) % £ % i i icdy 7L - i}
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Section 7.2.3

GPRS £ {$8cip 7kl F B igwr £ 48
GPRS Uplink Data Transfer and
Paging
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W 7-9 GPRS £ T F @ g B
3
& RIEEAR
MS
Packet Channel Request )
p| PRACH=RACH
Pack link Assi
< acket Upli ssignment PAGCH %AGCH
. Packet Resource Request
¥R =Pp| PACCH
g < Packet Uplink Assignment | raccu
GPRS ¢ #.i% 1§ PAGCH/AGCH

B KRS T SR AR T
ML mpER Y o

71

PR MS FHBIV I~ .7 57 FLSEpoA -
oﬁ‘%ﬁ%W%GﬂSﬁk@@ﬂﬁ’“LE@PWWH;wuﬁiHL%$
packet channel request)) <47 WV;@@E IR AR -
ﬁ‘if SRR T AR O, 03 R g Ly e
BSOS 0 ﬁﬁf‘ﬁf 73 fiet (packet |mmed|ate assignme t) UL e |
e [Feﬁﬂjﬂ“ﬁp MRS A I
5 ITIBRLAGE S TPEORSE, GPRS ] 11 bits 7 8 bits ¢ 2 packet
channel request, "Il" | = St it EI‘JE‘Y??“ %, SRS F;IHE ﬁgﬁz%{%;ﬁlﬁ |57
Mg > HY *'lﬁlrfgﬁi’r@%’ SRRV o BT IJACC Sl ;‘L[mﬁa
VR (packet resource request) ¥+ ﬁ[ﬁFﬁE’ﬁ ﬁ“’f‘ fr;:EH E‘éﬁ ETH JﬁlJ}-lJ*
W FIo3FEFeRiT i (packet resour eaSS|gnment Lo o ik %
PDCH%ff‘“o
i AR TR A D = B [ PACCH SR - (g ™[ 11 5 el
£ &ﬂPRACHF‘J %ﬁ'wﬁé’riﬁ}% » R VR DR ﬁif’\f?fi’}ﬂﬁ il
I_“T\ﬁ%ﬁf} T °
W I R Y- ST [ (P L phase 1) o pRLE ST
BYPH [ EHEE (P2 £ phase 2 > optional) -
*J[IfN GPRS ™)< E|o 73 fist PDCH ft %% PRACH ﬁ‘} PAGCH > MS fﬁ"lﬁfﬁﬁ']
GSM pv RACH'E' AGCH » F|J[IL=PACCH - J[II'*MS ifﬁ:%‘%% * ﬁ‘j\
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MS & £F 4+ @ e B (1/2)

>EBT R - BrEE (FARINE ) FEBN
mA R (FRE BRIV ) BN

> - BFFE (onephase) FB~3 ;8¢ 5 £ 444
* PRACH 2 RACH #:% 3t # i 1§ &
( Packet Channel Request) . 4 %A GPRS#§: -

> i MS i 9 % B PDCH i
FHEP BRATAR
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MS & £F R+ @iz i (212)

PAvk R T R SRR R T IT S i
TR RDEY o Rl e B FE 50
=1 Packet Uplink Assignment © % Z_%# > & &
LR S BRI  N o
« RACH it # cmin L 135 » 95 10 MS i & RehF ik ¢

LI e

> MS fprxd L e PACCH F % ) Packet

Resource Request 3t & % GPRS 2 -
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B 7-10 GPRS i# v £ 44 1
2 3% i A%

MS
( e )
£ ﬁﬁ 513_ Packet Paging Request (Paging Request ) PPCH#PCH
» X <
A Packet Channel Request ( Channel Request )
P acket Channel Reques annel Reques »| PRACHHRACH
Packet Uplink Assignment (Immediate Assignment ) PCCCH#%CCCH
H .
=g Packet Resource Request =
#E < Packet Uplink Assignment PACCH
Packet Paging Response ( LLC frame ) »| poTCH
° ° ° &

o o (R rﬂ LELES 1 5 B
H e 1@ ZH RS T AL = S FE e [ﬁu;ﬁj["ﬁ FRISEEE ™ = 5
WS Vrﬁﬁﬁu; ﬂ% R
i b 1S T PPCH _EP=PL =485 » FEL 55 Ffpp IHI% ( packet paging
requesﬁ) °
-pJ‘iﬁﬁ@T?Vrﬁ AU PRACH » [RAREE 3R ) ﬁﬂﬁg%ﬂ* ( packet
channel Fequest)
AR 2 PAGCH PuZI53 il st PACCH Spj3iai= 4
¥ FAEL TP PPCH ~ PRACHE=PAGCH 1 - f%@klgf;:@@ﬂ
PCH ~ RACH="AGCH & f 3 e ol 1 e WRIpYSE ;’&5\%—?}! 103 Il
RGN = T
ﬁm nﬁ?ﬁT-}’%ﬁi: B o I)5) ﬁEHJ—UJ flg*ﬁ_‘ﬂiﬂjﬁ*ﬂ ﬁ%@%&ﬂi
i

IEIJE¥ H r F:FJ IH{LE}*[:‘I\H J}IJ °

o

74



PR BER

> % 5 %24 fe 3 PPCH ~ PRACH 2 PAGCH
$P4BAF > TP ZE R PCH RACH
2 AGCH BB i i & RFERTERT A

oo RS BFIAEREERS o

* IR 7-9 ¢ % = F¥ £ Packet Resource Request
Packet Uplink Assignment -
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Section 7.3

GPRS B & i 42 F

GPRS High Level Communication
Procedure
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GPRS 3 Fid 2 5

> =57 * GPRSER < R BT B & T
e GPRS £ % { #7425 (location update
procedure )
V'3 SGSN JE @ £ (=% FAL
o GPRS # {4:# % 22 2~ )i’ GPRS i# % PRix42 5 (GPRS
attach and detach procedure )
v ISP % R AL ~ GPRS e o
» GPRS#cyy 7 4+ 2 4p B 425 ( GPRS PDP context
procedure )
vV 21 GGSNY 22 = i 807 B 3% Bedf TR ) 7 3R e o

7

IF;P a'if ﬁ'“l |5+ % GPRS procedures JFif* GPRS % i lﬁgﬂ 2 interface, Z/[Ifﬁ’
M= ﬁ“ 5/
=5 MK T?f UV [ 4 75 GPRS A ihfiumessage flow:

*RA/LA Update: GPRS network :F#£-MS [uFr:, i MS FLENE [y
RAJ/LA Jife! {5 location information.

*GPRS Attach: MS == GPRS network 1% 57— “wpuff i

*GPRS Detach: MS YJUERH =" GPRS network fifiE

*PDP context procedure: lg‘ MS == GPRS network fElfo! [ e R, g
ot & PDP context 158y

£, 1 35 procedure p J3ET [E entities FE.Jm{ﬁ} interface (ﬂﬁ L top layer) & \—ﬂ
F”Y’”‘E‘%QF [ESRZHEL I3RS procedure fiVf 1A%,
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Section 7.3.1
GPRS £ i+ % { #3745
GPRS Location Update
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PS domain > ¥ i B¥_

>3 MSH & 7|72 F RAFF » RiBFIIP 25 >
12 2z SGSN p e+ B ;:‘”“fi °
> fARA =R P R
e - SGSN:#RA= % { #7 (Intra-SGSN Routing Area
Update) @ £ 4 — B SGSN T ehim?e F # # >
T & 12e:x SGSN p i B ”“}’“P"’ °
o BSGSN=RA % { #7 (Inter-SGSN Routing Area
Update) : +#s4x% 2 5 SGSN » Z » GGSN -~
HLR zzp > gL e FHL o
e Periodically Routing Area Update : % 3v& & MS 2_
T L FTRAZE cfg B o 79

*MS location update | fFE =
eIntra-SGSN Routing Area Update

YN MS 17— [l SGSN ™ fiv cells [H[F2 g, [ {fol fSe0% SGSN [*[fiy
location &¥E] Bl

-MS}H Routing Area Update Request 3= Z[] SGSN.

*SGSN 3£/~ Authentication. ;=Y Fl1 SGSN 1=t~ [H‘“ﬁ? RAND 7
MS, MS Ft BTt 1 52 SRES 7 TF SGSN, [l SGSN fies ]qq

*SGSN E[ﬂiﬁuﬁ P-TMSI EIfJ?{FL,La“\F‘[MS.
*MS ;2[p! Routing Area Update Complete, 5k'#% location update.
eInter-SGSN Routing Area Update

U MS 258 2 [ SGSN, E'Uﬁﬂﬂ | GGSN, HLR, F=fY], &% MS iy
location &7 .

o EHRY ﬁﬁﬁlﬂ\ MS <HHH%h S routing area update
-MS TR network, - [TTERRHEE IV H TRER
*Ex: & 45 i ¥~ %

_”D
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B 7-11 B SGSN % % { #7424 (1/2)

New S New MSC/ Old MSC/
BSS SGSN Old SGSN GGSN VLR HLR VLR

1. Routing AreajUpdate Request

\ 4

2.SGSN
Context Request
.

»

3. SGSN Context
Response

4. SecurityfFunctions

\ 4

A 4
A A

5. SGSN Context
Acknowledge
.
»

6. Forward packets
P
-

7. Update PDPContext Request

\ 4

8. Update PDPJContext Response

A

9. Updale|l,ocalion

\ 4

10. CancelfLocation

10. Cancelflocation ACK.

\ 4
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B 7-11 B SGSN % % { #7424 (2/2)

. New New MSC/ Old MSC/
BSS SGSN Old SGSN GGSN VLR HLR VLR
¢ 10. CancellLocation
10. Canceflocation ACK '
L
g 11. Inser§ Subscriber Data
-
11. Inserf§Subscriber Data ACK. o
e ——— >
P 12. UpdatgLocation ACK
<«
13. Locatior Update Request
>
14. Inter-VLR Location Update
15. Location UpdatgAccept
di
-
16. Routing AreaUpdate Accept
<
17. Routing AreagUpdate Complete o
L
18JTMSI Reallocation Cpmplete
.
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B SGSN =% %3 { 37425 (1/7)

» ¥ 2 1. & 483 ) Routing Area Update Request
2 4 % new SGSN -

e 1 7 old RAI (Routing Area Identity) ~ &/ £
SGSN e P-TMSI 4= { #73] 5% (Update Type » gt
% RA/LA Update) -

» # 3 2.4 old RAl » new SGSN ¥ 12 4+ old
SGSN =4t - New SGSN :x 17 SGSN Context
Request 31 & % new SGSN » i= 8 - B IP R
R e GTP 2 4 >
o N5 L hHP-TMSI
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B SGSN =& T 3 { #7425 (2/7)

> % 2 3.0ld SGSN
* #& & P-TMSI 45 &) & 8 03 4 i 3% % new SGSN
(SGSN Context Response ) -
v ir z PDP context ~ MM context = IMSI > 3= 5 4p B 3 21
v'PDP Context p 7 GTP A %L (7 - i PDU & 3.)
APN ~ GGSN i frpR it 5 FF i -
v MM Context p % ¥ iv ¢ 3 7% #5 = (Authentication
Triplets) -
o &) 13X PDU 3 £ 48 > $= new SGSN = ht 2 5 42
koo T ETE - BIREE o
» 3 Z 4. 4ok old SGSN i 3 & AH e > i v
HLR 3~ 8 &3
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B SGSN =& T3 { #7425 (3/7)

> # 3% 5. % new SGSN © H i fFfejedte pF o
* f& old SGSN - # SGSN Context
Acknowledge 3t & » % 7 &0 &+ %9 PDP
Context ¢ #7571 SGSN % & -

> ﬁ% 6. Old SGSN #-i= % { A7 FF 73 i bF
% o3t @ #Eix %5 new SGSN o

» ¥ 2 7. New SGSN i% i Update PDP Context
Request 31 & % GGSN » £ % GGSN #7en
SGSN =4t frit i PR7% 55 - GGSN » { AT
¥+ 4  PDP Context p % o
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B SGSN =% %3 { 37425 (4/7)

» # 3% 8. GGSN ® & Update PDP Context
Response 3 & & new SGSN » &+ GGSN 4z I
3t e f 5 d new SGSN & i L £ 5 o

> 7‘5% 9. New SGSN :i# ! Update Location 2t 4,
YL HLR > 237 HLR &= 2 # 2 new SGSN/JK
i+ o

> 7‘5% 10. HLR i# &1 MAP Cancel Location 3t 4
% old SGSN > old SGSN Yz 3] {$ & i+ 2+ pr B3
o TR BT iz e R e PDP
Context It'rr 1 SGSN 7 & Cancel Location
ACK 1 4 % HLR -

85
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B SGSN & T3 { #7425 (5/7)

> 5 2% 11. HLR % J) Insert Subscriber Data 3t i,
i 41SGSN > p giﬁ“ S HTEP FAL o
'S SN%&E @%mﬁl J{f"?l'gi%}@ﬂ;?
Ot A R (Routlng Area > RA) i& *

PRzz» &r—‘%— *r ¥R YRR > #7e0 SGSN i
% MM Context » ¥ ¥ w & — i Insert
Subscriber Data ACK - 2 4 % HLR -
» 5 % 12. HLR w ix — Update Location ACK 3t
R FA it 4, ) %37 SGSN

86
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B SGSN =& T 3 { #7425 (6/7)

> &7 13 New SGSN :% ) Location Update
Request 3t 2, % new VLR -
e ™ % new SGSN 78 ~ T 3735V 5 S8 o

314 Fren VLR 34 7 GSM = % { #7 > #
HLR p Bt £ 8 en VLR T3 { 270 T #-old
VLR P B0 £ 48 enFfdzadl o

» 28 15 1 New VLR 4 fie — B A70 TMSI 3 &
¥ » I w J& Location Update Accept & new
SGSN » # TMSI & % new SGSN -
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¥ SGSN =% %3 { 37425 (7/7)

> #5 % 16 © SGSN 2 = £ % 1 PDP Context fv
MM Context » ¥ &% - i Routing Area
Update Accept 2t 4, 4+ 4% » T F 370 TMSI
A o

» 4 2% 17+ + 4w J& Routing Area Update
Complete & new SGSN >
e & % N-PDU 575 » & 77 £ % p 5 Jc 3| 5 N-PDU -

» # 2% 18 : New SGSN % i TMSI Reallocation
Complete . & 23759 VLR » frin < % © 3|
#7en TMSI -
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Section 7.3.2

GPRS+ {813 4 27 B~ GPRS:t e FR 73
% 5

Procedures of GPRS Attach and
Detach )

89

89



W 7-12 GPRS i 3 PRF% ) 42

g Um BSS | Gh ST‘(?S”L Gn | o1dsGsN GGSN HLR

1. Attach|Request

(old-PTMSI{old SGSN)

A\ 4

2. Identification 0|d_PT|\/|S|)
Request

>

3. Identification (O|d-PT|\/|S|)

Response

A

4. Autheptication

A 4

A
A\ 4
A

5. Location Update

6. Attach|Accept

A

7. Attach|Complete
(new |P-TMSI)

90

«%¥ GPRS signaling plane.

;5 kL GPRS attached gt MS == SGSN I/ [ti] GMM layer [5 7 [ MS &7~
attach fi JE*J]‘P

o5 MS ft i~ %71 old SGSN F | HuX YR, Sy detach. £ = MS £ new
SGSN, “HER=ERR], [NIFE% 7~ GPRS Attach ﬁﬁgﬁu’ﬁ

+Step 1.1. MS IV GMM layer 3=t~ {f Attach Request 7 A & SGSN.

~Step 1.2 New SGSN [1 GTP Mobility Management i1
Identification_Request(old P- TMSI) £ old SGSN, FEEHH Z[] MS i IMSI.

Case 1: Old SGSN F[|* [y P TMSI 51 MS pv IMSI, & [plﬁl
Identification_Response(IMSI) 577 new SGSN. £ new SGSN % MS
HET fg’:%‘ (authentication) == J[lEﬁi ¥ (ciphering)=" security
procedureE
~Case 2: I~ [i4, J1{ old SGSN $5 7 £ MS [luefd], [ error i new
SGSN. New SGSN Elﬁliﬁiﬁ Air interface ﬁsaﬁﬁlf | MS [ IMSI.

ﬁf fL MS 57— “*f{lt-attach, [&?ﬁ MS %F#J {] new SGSN, new SGSN

+£ /= RA (and possibly the LA) update.

-Step 1. 3 New SGSN - {[s[E7fY radio priority, New SGSN fi¥ GMM layer
3= Attach Accept(P-TMSI, VLR TMSI, P-TMSI Signature, Radio Priority
SMS) {F—‘[ MS.

-Ef,’ MS #HZ[| new P-TMSI, MS T;’Tri an acknowledge %ﬁﬁ'%‘%ﬂﬁ VLR.
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GPRS i#t 4 R 75 e A2 (1/2)

> Bk S IR ST A ¢ EHH
7|77 SGSN 4~ [#] -

> 5 28 1.+ $%:% 41 Attach Request 2t 4, 7]
SGSN -
o & % IMSI & P-TMSI ~ % - pRF3 07 58 o

> I B 2, New SGSN 7 % ¥ P-TMSI o F]pt new
SGSN % d1 Identification Request % old
SGSN » 33 ¥ + 0 IMSI -

» 45 2 3. Old SGSN i & ldentification Response
2 4 & IMSI w 3 %2 374 SGSN o

91

*F RIS R

= B ELEIFGPRS attach

=3 ﬁ%’iﬁqu fitIMSI attached > £ ™ < fltGPRS

Attach

=3 ﬁ&}[ﬁjﬁ\ﬁ fitGPRS attach#{/IMSI attach
I SBSN 15 1 ZI F9VR| (= Ry
Eﬁf&ﬂ*i » SGSN = }lﬁj“‘*ﬁ&ﬁ'%ﬁ#lﬂﬁf) HIH R 3
S SOSN I AL > B PSR -
SGSN}{j,&ﬂr ;RE&F-[ fr l:EIJF I%Fl J
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GPRS it 4 R 75 chijm A2 (2/2)

> A ok Pl oL Eay Fﬁé’“itﬁmMM
Context » if & R8T+ 8L 2 [ aBkE o

> 5 £ (T xf_Emiﬁfr (RA & LA
Up ate) o New SGSN 3zéxp = & 897 & I,‘év'jf:‘:
¥ > ¥ ¥ x4 Update Location Request 2t & &
HLR s 2, B"i%}\@”r I E o

> 7‘5? 6. New SGSN :% 41 Attach Accept 2t 4, i

e 2 R ARREER o
e 4% SGSN —eﬂ%ﬁﬁ T AT P-TMSI % £ 38 > &
B -
> ﬁ% 7. = ¥ w & new SGSN Attach Complete

= a
\"—'H‘ o
92

o HERS T PN = B RLET- W S GPRS “ﬁE‘é‘,"{‘)ﬁ_E 5= {f
SGSN F2gs=#rfiy SGSN » [I[|= 48~ i fiic b ['EIJEI%(RA;I& LA
Update ) -
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= FE B i R PRI R A EDPE 4

>+ ¥ Ecds B~ PR3+ (MS-Initiated Detach )
o %% 21 g GPRSER - & £ LS L - T hpE
B st gEopF o if & GPRS detach o
> 4 Bt B~ PRF% (Network-Initiated Detach )
o 4r% GPRSH#ER - RKPFRF PN &8 £ S mig » 8§
AERAT A PBIE PR ERE RS
Ex#» GPRS detach -
» HLREx & B~j" PR3% ( HLR-Initiated Detach )
s AR TR EFIRF - BHTS G R Y
i@ FGPRS#R » k3w 2 d HLR * 4 SGSN 2 #
ALK 53

*GPRS detach 7’ I') kLfT T HLR 3% & (HLR-initiated), [t SGSN & & (SGSN-
initiated) =11 MS & & (MS-initiated). MS ﬁ?{[ﬂl?u Idle state.

*SGSN-initiated detach 38 & 7+ IP network & | F}ﬂﬁl‘g, GGSN fail/reset, PDP
context lost.

*HLR-initiated detach 5 % fi prepaid service 3% money 7 L.
'Eqﬁlw‘é 7+ GPRS detach, ?Jj\ SRR

* IMSI detach: [, {=* GSM network 7ifi i 17

* GPRS detach: |, IZ* GPRS network 7ii i i

» Combined GPRS/IMSI detach: [ﬁj]ﬂﬁé‘? GSM == GPRS network i i st
At
[ {F] MS Fl‘,l‘}?'[féﬁ Combined GPRS/IMSI detach, DLIEJ%&%‘}.

o b i SR B RL HLR R MS EE5H], ﬁ?ﬁﬁfﬁlﬂf’%%ﬁﬁ%-
YA RLE T SGSN JE EIAH =22 fl1 HLR S8 &IAUAFI(T, %7 Steps 2.1%7 2.6 7
ﬁiﬂ g, H AR
Y[ RLETT MS 38 &A= SGSN ST AT, f2 7 Steps 2.2 % Step 2.5
Detach Accept fiu [FMEI@: Detach Request (MS—SGSN) || Detach Accept
(SGSM—MYS).
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W 7-13 B3’ GPRS i 4 PR7% thim 42

g Um BSS Gb SGSN Gn | G6GsN |Gr HLR D VLR

1. Cancel[Location Gr: in GSM MAP

P 2. Detach]Request

in GMM layer 3. Delete PDP
Context Request

P>

in GTP layer

4. Delete PDP
Context Request
Reponse

<

5. GPRS|Detach Indication
Gs: in BSSAPT layer

6. Detach] Accept
in GMM |layer

L 4

7. Cancel|Location ACK

94

*HLR oI 7}l detach:
oStep 2.1. HLR f?f%j%?ﬁ?*ﬁ GSM MAP, 1351[5} Gr ji ]?l =
MAP_ CANCEL _LOCATION(IMSI, Cancellation Type) FE %’F—‘ SGSN, foI:f
ERtE
*Step 2.2. SGSN fiv GMM 3211 Detach Request 5 MS. =24 ELf[ 1Y detach
type parameter 1¢11 K e MS 23 attach. IFJ@ {J detach type parameter [*3§
ST RE) TR EUA%L
*(1) ¥, kL SGSN- |n|t|ated detach, the SGSN i’ “rfﬂ%lj« MS ErFr& =
attach.

*(2) £ L MS-initiated detach, ]| MS fi*J detach type 7 [L ILFH{ GPRS-
detach, IMSI-detach, &L GPRS == IMSI [ﬂ ﬂj detacF

*Step 2.3. SGSN #1 GGSN [ GTP tunnel management % 51

Delete_PDP_Context_Request(TID) #! Response(TID) I'| Vjf] MS 7 GGSN

fi* PDP context.

Step 2.4. Y[l MS L. GPRS/IMSI-attached, SGSN BSSAP+ fg IGs fi[PiE

GPRS_Detach_Indication(IMSI) 5 VLR. VLR rﬁ?”#'ﬁi MS #{IRE pJ

SGSN =¥, I & FrE| paging, Iocatlon update =7, F| 7 7 1§ GPRS network
VLR [[1¢7 7| flag, &= "33l GPRS fkt-paging. Frl | SGSN — Efoiip]

51 VLR, ,FI‘J 70 VLR ['37] GPRS P={iL[= 4.

+Step 2.5. MS GMM (e[l Detach Accept =" E5ji] GPRS network.

-Step 2.6. Hi MS =I5+ Step 2.5 flit5h detach, SGSN v GSM MAP f{“ ;g G
fIEEE M P CANCEL_LOCATION_ack i HLR, 34l HLR I5E53f].

and PDP contexts.
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GPRS B~ij i 4 JRA% e 42 (2/2)

> HLR gcds i’ GPRS it 4 JRix 5 & b

> ﬁ.% 1. HLR:# 4 Cancel Location 3t 2 % SGSN
B RHR S AR TH

> ¥ B 2. SGSN i sv&+ 5 7~i)" GPRS it % L7+

( Detach Request)

> ﬁ.% 3.%2 4. SGSNiz 4! Delete PDP Context
Request 2t 4, & + GGSN #-if >+ 3% £ #% c9PDP
contexth |7 © GGSN# [*f & g A {2 » w iz
Delete PDP Context Responses\ FAarL g e

95
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GPRS B~ij i 4 JRA% e 42 (2/2)

> 7‘5% 5. SGSN :% 4} GPRS Detach Indication 3t
LHEVLR o 12 fs e & 3% 2 3 et 24§ R
¥ AT IERE > -7 € 151 4 SGSN o

> # 38 6. SGSN4 27+ 4% » &< 7 B~} GPRS:#
PR3 (Detach Accept) 3t 4, -

» # 3¢ 7. SGSN M",f < ¥ 7 MM context &2 PDP
context » i*¥ d} Cancel Location Ackz:t & %
HLR -

96
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Section 7.3.3
GPRS#cg il # 2
GPRS PDP Context Procedures

97
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PDP Context 1p B 2 &

» PDP Context Activation
o E ¥sfr# (MS-Initiated )
o epxprxds (Network-Initiated )
v % GGSN Jc 3|~ 1 PDP PDU & » GGSN ¢ 1k 4 2t ¢ p ¢
PDP =4 % & 2. PDP Context #_% © 2=+ » bk i A1 *
PDP Context » GGSN ¢ fx#-:£ = PDP Context #2 5 » 2% {2
A dte B4

» PDP Context Modification
» PDP Context Deactivation
e SGSN-initiated
* MS-initiated
« GGSN-initiated ”

7= 7+ MS, SGSN, GGSN = ][ﬂ*ﬁ;?ﬁ PDP context. 7% | PDP context
procedure fVE - ERIEHIE Ulﬂ H.
o' "™ i {JFJ, PDP Context fiy = 7+, [
*PDP Context Activation
%7 5" PDP Context activation, MS ==} [ ]}l PSDN/PDN “ﬁf}”f‘p%

~FI

ﬁﬁt?ﬁﬂ &4, SGSN fF ;‘zF il }Hﬁcu i MS = GGSN [t
W=, TAEEEHLAE
*PDP Context Activation fi’ F'TMS, % network £} fﬁ%}ﬁfj party
(GGSN Eig) 5.

*PDP Context Modification

J[If\ PDP Context & | ErRl el e, Eljfﬁm PDP Context
update message flow.

*PDP Context Deactivation
*PDP Context Deactivation i’ [l SGSN, MS, & GGSN s 5Z ).

*SGSN = GGSN Fé%JEIfJ?*%J\ﬁB [77fL7E Gn interface [ GTP tunnel
management lFEF §HH™ request/response pair.

*SGNS = MS f& JF”@FL*IJ\% PikL7: Um /Gb interfaces i’y GMM lgg‘*ﬁli
request/accept pair.
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W 7-14 GPRS = #£x# PDP context 2 &

g BSS SGSN GGSN e
network

1. Activate PDIP Context Request

A 4

2. Create PDP .
. Gn:in GTP layer
(APN, QoS...)| in GMM Context Request 4

3. Create PDP

Context Request [ p aqdress...)
Response

4. Activate PIPP Context Accept
(IP address,|negotiated QoS...)

PDP PDU (PDP Address )

P

__SNDCP PDU (TLLI|> NSAPI » PDPPDU) .|, GTPPDU (TID -
N T PDP PDU ) g

Data Trangmission/Receive

*MS fElfel g == 9t il network [y, ?%‘E#J PDP context activation [ .
Step 1.1. MS (i GMM =t Activate PDP Context Request (NSAPI, TI, PDP
Type, PDP Address, Access Point Name, QoS Requested, PDP Configuration
Options) ?F—‘[ SGSN

-?EH'[ MS f.L{fl ™| static F% dynamic PDP addresses.

Ll MS AR, ST QoS. SGSN bl f i 1o vel

= Q0S R,

-?iiﬁf[ﬁi*ﬁﬁ%z, SGSN =2 MS “J?Fﬁi%f?l?d?ﬁ%* security functions.
«Step 1.2. SGSN fiv GTP tunnel management 323 Gn /7 [Fix=tl
Create_PDP_Context_Request %E’?ﬁ GGSN.

*SGSN =* GGSN ‘“,*EJ— [t MS [~ PDP context, [F5 PDP contexts [t

ﬁ@j’{é_’— (fit tunFeI/IogicaI link.

*GGSN %’7 f{-external network ZVH IP address | /& ™ ElfJH/‘%iffili’\ﬁ

MS.

*GGSN [p! et SGSN T—ifiv Create_PDP_Context_Response 7Ll

SGSN 7 ixfif activates the PDP context =" i’ '] Fﬁjtzﬁ"& MS #[1 GGSN (&
B,
+Step 1.3. SGSN 773 PDP context f[ {7 GGSN address == dynamic PDP
address. SGSN [#&negotiated QoS {5 radio priority, 7 GMM layer [fi'{d
Activate PDP Context Accept {ﬁ MS.
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GPRS =+ #£xc# PDP Context #£5 (1/3)

> aﬁ%l. <+ #:% 41— i Activate PDP Context
Request 3t 4, % SGSN
 n 7 PDP type, PDP address, APN, QoS profile
>+5? 2. SGSN ik + & R et g 4 > 3
%;‘-i#ia mFRﬁ»;«r»’?ﬁﬂ fo 2l e 2 e
Jb%\;r e }@;Fx ¥e:% 12 vR— B GGSN -
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GPRS =+ #£xc# PDP Context ##£5 (2/3)

% % 3. GGSN {245 SGSN @18 % ifRis & f &
ﬁﬁt‘ﬁw PPJP‘é % EH g ] rGGSN

*E gy 4

IS Ledhidns nhara
f F X 1 o

o 4ok GGSN 5™ % » W+ 4 g0 B
GGSN=» £ = — i B>t + 7 PDP Contexto

o FEIE - BHAETIP izn > GGSN » # jg 4 fie
L2 - B IP =h o

» GGSN w i# & SGSN - i Create PDP Context
Response er2t 4, » 2 G ) F & 2L WA PP
4t~ GGSN F 7 i mFRz&W%’ri °
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GPRS £ #f£x# PDP Context #25 (3/3)

» # 3¢ 4. SGSN #-GGSN =it fo= 5 evd i IP
htEE s p 2 o PDP Context ¥ o SGSN i
41 Activate PDP Context Accept 3t & &< % >
42 2 PDP Context = ¥ kx

PEIBLRELPREETIREST > TV LR
heolTiE By TR

> ok SRR AR EGIRIBAET A AT 0 B
< ¥ 7% 11 fx$s Deactivate PDP Context #2 5 » #X
(5T L EREEH B D APN &2 0 R g
i o

102
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Exds 13 22 PDP Context #2. 5

» + #% -~ GGSN ¢ SGSN %’K Ao OB BTS2 RO AR
% > 12 :zPDP contexterph % o

> 31 & ¢4 122 PDP context 58y © + 8
GPRS #8134 6 (FPRI% & & (negotiated
QoS) ~ &M% A=tk (radio priority) -~
PDP =4t ~ 2 3%,x & k5% (Traffic Flow
Template » TFT) % o

> B 7-15 #_SGSN kx4 PDP context 3 :z ez
% (SGSN-Initiated PDP Context Modification
Procedure ) m;pw B o 103
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B] 7-15 SGSN fx4s12 :x PDP
Context 42 &

BSS SGSN GGSN

1. Update PDP Context Requpst

»

2. Update PDP Context Respgnse

<

3. Modify PDP ¢ontext Request

A

4. Modify PDP Qontext Response

104

*SGSN #lfe1 {£e> PDP Context U7 ELAA, “ods GGSN F|d MS fiv.

*Step 1 (GTP tunnel management on Gn interface).
*SGSN #I GGSN % f1 Update_ PDP_Context_Request #!
Response.

*Step 2 (GMM/Um and Gb interfaces).
*SGSN A1 MS % #1 Modify PDP Context Request 7! Accept I
fEdsib = MS ) PDP context.
Y MS [ﬁJ?Eil SGSN fIzffiv QoS, MS 71TV} (deactivate)
iﬁ— (it PDP context.
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W 7-16 + ¥ x4 dc4d PDP Context
12 5

BSS SGSN GGSN

1. Deactivate PDP|Context Request

2. Delete PDP Context
Request

>

3. Delete PDP Context
Response

A

4. Deactivate PDP|Context Accept

<
<

105

*fl1 MS 3Z# PDP context deactivation fi/A 5, == =Ryt deactivation f&
T [ﬁJEIfJir”J AR fé?‘?i%‘”j.
*Step 1. MS ;=11 Deactivate PDP Context Request (TI: Transaction
Identifier) Z[] SGSN foi7j~deactivate PDP context.

o/ % MS =2 SGSN %~ Security functions [=4" = &5,
(optional, ff1="£$kRL T F—\[ﬁ: N)
*Step 2, 3. SGSN 5 Gn interface iy GTP x=t1' Delete PDP
Context Request (TID: Tunnel Identifier) Z]| GGSN. GGSN #£[%= PDP
context =~ [tz Delete PDP Context Response (TID) 5ifj SGSN. ¥, MS
ff ™ |FkLETERY PDP address, #[Vfis GGSN ¢ #/1v1-=PDP address ™ ji’
# ,%“\F—,J‘J I&ﬁ'fﬁl PDP context activation EI@MSE (=]
*Step 4. SGSN [fiVjEs Deactivate PDP Context Accept (TI)
message {ﬁ MS, 5% PDP context deactivation.
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Section 7.3.4
GPRS;“P':
GPRS Billing

106

*GPRS H 1@ E |t it ™ 184 P ISRV T, F Il i~ fle' PDP context =1 b
activated — PSR, A} F] 5 E@% YR et S T R
IRl E'JE\HJ‘ éﬂ,ﬁ‘}@aj J»ﬂ{g@«gﬂ@gﬁﬁﬁgf =Y

SR IR GPRS [UFHb-75k. 75 MY GGSN, SGSN 7 i
ﬂjﬁﬁi SRR, 1) % CDR. ') % GPRS s I

*Billing v, 1 %ﬁﬂﬁiﬁéfl i
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GPRS 3+ % % # (112)

» & GPRS i sv
« SGSNjcf# - BEi * @RT Fhod F
oo
« GGSN Plfc B = i b B i dte & % R T
BT
> SGSN #2 GGSN fc f T et % 74 & &40 32
2z4% (Call Detailed Record CDR)
>3- % W ig # & (Charging Gateway Function -
CGF) #-d SGSN 4= GGSN % k ezt % RN
AT R IR > B E *Hant Fos (Bllllng
System » BS) -

Y MS Z[[E 5 GPRS network fii ™ €5
dynamic address to an MS, [[[F4YerRE [F ;;;[J hom GPRS network.

*it: GSM FZE[[1 > L['Sffa'_t'lfler—%lfggaﬁllMSC@rﬁf °
*GPRS fUE YLl SGSN & GGSN Frif> & .
*SGSN %5 MS fi* radio resource usage.

*GGSN [>& MS [ network usage.

SFRL LEl1 GPRS network = external network [ 54 i 44 gs .

1, P ZF5pY GPRS network fgi - |
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GPRS 3 % % # (2/2)

> T | B ééi# a‘r’v’ﬂCDRi

c HFEHEAFAL CDR

o £ 5 SGSN # & pF & 4 7 CDR (Inter-SGSN
Routing Area Update ) -

PR AR AR g B AR B H
ﬁ?ﬁ4?“mﬁﬁﬁﬁﬁﬁ’%§%ﬁé%

ST ik e

108

= T YIE PP ] [ GPRS AR - U9 ATRFY GSN
ﬁyﬁﬂ&é%ﬂﬁCDR

.E’ ‘*J(activate) PDP context [if, #if¢7 fi]ii % & 41155ty CDR. £ ffsf PDP
ntext HIi'fj= % %+ BT S-C RS{'G DRs.

"JW%d%ﬂgﬁ{F‘L%%ﬁ*WT&IGSN T it GSNs 7 9t #Tre Rl
4 Byl CDRs.

*CDR v w5 J[ it I') [0 3] = 72 =4
End-of-Call Accounting Schedule: f‘g},ﬁ:ﬁq Ef A
*Time-of-Day Accounting Schedule: — —\HI S Efjﬂ@ &
eInter-SGSN Routing Area Update: "% SGSN RA %;{*Jﬁaf]@j
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¥l 7-17 GPRS - % % #

SMS-GMSC
SMS-IWMSC SM-SC
7 Gd
[MSC/VLR]-] [HLR
==Gs Gr
A— 0
Gb
[t HH mT HH{BSs
R Um Gn
| Billing
GGSN System
Other PLMN 6t “TER
- Signalling Interface 109

Signalling and Data Transfer Interface

o[BS GPRSZHYS 7 [ W /o
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GPRS %

GPRS Billing
Mediation

m Billing records

CGF: Charging Gateway Function
CDR: Charging Data Record

110

°ﬁ§§ﬁ'ﬁfllﬁ"§ﬁ’?%'ﬁg Charging gateway Function (CGF), Eﬁ ARSI
SGSNS/GGSNs —I‘lT?EJﬁ T CDR el 7 [ i

«Charging gateway function (CFG) }Z_Lﬁju charging data record (CDR) fiulf*£ .
*CDR ¥&:2 %[ GPRS Billing Mediation (Ffd), 2755 billing record, F|:2%]
Billing system, {7 Tl = | L s (A48
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SGSN 3% Fit

~

]

> SGSN I *» fpzeds™ 73 % T
s HAMRT FTihiE*
o 481t * JZPDP iht chpF
# W B3 GPRS k SLeh TR B2 RRER
( B4 - 11%7?1'“7”“‘%)
o Sz xlh |
f’“rf% otk e R
d bR P_Lﬁf‘ﬂ{ﬂ’—ﬁ;(;}j;'? L&

111

*7+ SGSN A& Elfjﬁi'ﬁé'\%é’i@ 0 IRH AT =Y
eLocation information #5;- MS L7 home network &L 7F visited
network, I'] % cell location ==,

*53 Wil § Mobile origination, mobile termination [ Hifarat, ffi ™|
FHr &4 Qos profile, il M IR &

*SMS fi% e ikl k|

*MS ffii*'|%]| PDP context Elfﬁzﬁﬁﬁ [Ei]

*MS ffi" == GPRS AZE ARG RO

'}:ﬂj{\qé:j £ MS, 7E| GPRS activity[ri {4l (e.g., MM context).

*Note: £ PR[ £ fL7 SGSN fiv SNDCP level [l Ve R & Fdif=e Hgp
[T ET T AR ) iR RL o ARl i e,
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GGSN 3% T

A

o

> GGSN 1 5 fhsedr™ 533 T
. ﬁiﬁﬁﬂ‘fﬂ@ﬁmk;&fr:&g gk

SGSN izt

g T gy TR E

o L1 % %PDP Lyl copk F

iz ¥ o

112

i+ GGSN A& | ’[fji[-g'bﬁl%ﬁdgﬁ'.g*.
*Destination 71 source [V addresses (lﬁﬂ*“ address f:L['1 GPRS operator
E /= Lﬁﬂﬂ j)

*MS = external data network I fi il = [ PR |ﬁ“l SEAUE R £l
EHR YRR .
R H LR QoS profile, FrflHFipiH e L
*MS {fli*|Z]| PDP address [1V R fi].
*Note: e7F| & kL3 GGSN [ GTP level Al iAve ] £l ‘&IP;V*,%%%EJ
kL GPRS A _FU = [pve L.
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i FFesr (12)

> 7 GPRS*¥ 3 * #|«CDR @ S-CDR ~ G-CDR -~
M-CDR ~ S-SMO-CDR 4= S-SMT-CDR -
» S-CDR 4 SGSN # 4
o N % & L IMSI ~ SGSNiz gt ~ 3+ %”’ FERIE
(charge identifier) ~ ¢ * #HGGSN n:h‘ ~ APN e
BFHEAE « APN I & 54t - PDPA| ¢~ PDP i
B~ 8 @*‘fi\mﬁxﬁ TR~ PRIFEE
8 A SGSNP & 3 AepF i o
» G-CDR 4 GGSN # #
o N F @ FHEEHNIMSI - ’“ﬁ’ FEFE ~ 2 * enGGSN
=4 ~ SGSN st ~ APN e i 343875 ~ PDPA] 5%
PDP =yt ~ £ 45+ @& T L enlicdh T £ ~ PRI Fans
B~ 245 GGSNP & 35 menpF oo

*SGSN == GGSN [* & Z[[puEtquerR ﬁt;ﬂ“y%‘v Call Detailed Records (CDR).
«Call Detailed Record (CDR) 53 5%
*S-CDR (SGSN PDP context generated CDR): (1 SGSN Hrrif & i%l%&
MS F t&%ﬁi‘* Ff e &
*G-CDR (GGSN generated- CDR): F'T GGSN Firig & i IS MS Frffl H |
fi GGSN pu9t jﬁ“tﬁ,u
*M-CDR (Mobility Management generated-CDR): [t SGSN Fri# & | kL
s Sl MS .?Eﬂﬁﬂjﬁlﬁfgaﬁ
«S-SMO-CDR (mobile origination) iSGSNTjJ”Ii& BT RS
)EMIJF D= ESPVIMST ‘ﬁktﬁ?[ﬁ" E’ * SGSN E. 164§FFﬁFE SGSNllSr
BRI - PR EES VR - RS (S

5 )
*S-SMT-CDR (mobile termmatlon) izfﬁkﬁﬁi&ﬁ Ujﬁjﬁ“ﬂ , 1«;@
SGSNIF > [IISGSNE % - MIS -SMO-CDR# 7 % » [ L1LS-SMO-
CDRP |FUSGSNUSE = H5% LTRFHAVE ] » o5 EESGSNAHY ARG 2= 4
frape ]
*M-CDR['ISGSN#: % > ] T‘Et'%{r*&&tﬁ;?gﬁﬁ ,gﬁfﬂ/ ) <
IMSI ~ SGSNfF ik~ %I%&F [Ef J K fRA ~ LAAT! ujgﬁ%&pﬁﬁ ,115[@%:@

ErE o

113



i3858 (22)

» M-CDR ¢ SGSN # #
o ¥ j\"”&l‘ibﬁmﬁ%?,_mﬁvf—*—ﬂ 0
e & 5 T IMSI ~ SGSN it ~ seir B 4P 1L &
RA ~ LA 'fr’“g‘:”ﬁ’%%;%%%%ﬁ f’?fh?}m?;% o
» S-SMO-CDR #_SGSN .+ {3z i p@aapr g 4 o
.7 iﬁﬁmlMSI iﬁﬁmﬁ;ﬁ»ggu ~ SGSN E.164%%
A ~ SGSN e 3 & #8438 &) ff s enpe B ~ 3L 8 54 5UAg
(.{’bk;#;i,—,k,{%uw"'—k&? M) e
» S-SMT-CDR Ki’}}ﬁ&? I(m;:i] Ziﬁﬁﬁ‘fl , 37«_3@
SGSN p¥ » 4 SGSN & # o

e © £S-SMO-CDRp mSGSNq( I 5 21 2 ehpd
B > 2 5 SGSN#-fd 20 3% 3| £ 5 eph P o 114

*S-CDR (SGSN PDP context generated-CDR) || IEIJ TR
*Mobile Originating (MO) data volume: = ﬁkﬁi PR El
*Mobile Terminating (MT) data volume: = #$4% | vF| &
eLocation Information: = £~ i PF‘[ Ere
*SMS MO: SGSN Mobile originated SMS record
*SMS MT: SGSN Mobile terminated SMS record
*Associated QoS: ﬁlrﬁéjpv QoS E¥H
*Record Duration: ﬁlréﬁ record ¥¥ - SGSN [ lﬁfjﬁﬁ ]

*G-CDR (GGSN generated-CDR) [rof# & épﬁ
o i -

.q@rgl b 11p

frEIP%JﬂJ QoS aéu
-Record Duration: record 7 ¢t GGSN f[If5fi ]
it SPHERAISE IGGSN T THEIPDP ContextF 4t & > 2732 %’fﬁ HF9SGSN.
FHSHBIESGGSN I 22 |7 [ PEBSGSN/GGSNTT: 2 L 2[IUCDR, KL A fL
T~ [WPDP Contextfl Ui | FHsIs o HIFTGGSN S F Ik % ﬁg'&%ﬁ;ﬁé,
[“'KJH—“T IFVGGSN FIJ ok ﬁl[f gj—‘{-’au?_%;ﬁﬁ fRIf= > CGFAIBS: u%'ﬁf Al »_T
EIN R %F*['GGSN'“IL“ [FITER > T B RO AU -
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GPRS 3* % s iz

> tdte MRV U Bt F BRAT AR
P G FE S H R T

o g A Bpldt B ATITAE A T £

Fi@iE e PRIFPED P EE o GSM & o
S ET Y BT R R o GPRS P ¢
FEB T F R TR FH LY - B PDP
context © e — FLEPER 0 frR G R & hife

%’%@ﬁﬁfﬁf’
* 3 7 GSM 7 i fu#zz/@“’ GPRS ¥ p# CDR
2o F L ,GPRS,J @ i ¥ ¢7 CGF > %F’“%‘U}f;
—\J.Eﬂ.v IR

SN wuZo

SGSNS/GGSNS A ik mg\ i B f
oo T IR R A3 4 115

o

Ak ﬁ?l@’r(packet-switched) FhvEdE circuit-switched Fh[AI#E FIHE:
e FuPﬂ[ﬁlLﬁ EIJEQ U IJQ%EITEN{ﬁ )

UM 0Bk ALY £, T
Z.TIL EJF[J GSM FfHY =i 2 iifszﬁffj' GPRS 1] Eﬁ CDR &r74
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Section 7.4
B3

Summary
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Summary

> B2 PRGPRS & /% % i % = 1% (7§53 3 PRFZ7T
P S A e BiE R o R ad B RUTR
LIEGIRIEE Ak S B A 3R R
FORLIRFE 5 A (F3GIRIFE ALY 0 e Y
~ € (bursty and bulky ) #¥kcif it s &R
i~ Fo M m T F R4 e (radio resource
ondemand) ~ =¥ SRV i@ b Es (always
on) - "E RIEFE @@?J;ﬁé €3+ % (volume-
dependent charging) % %4 - 32%3G7» 1 B3G

(beyond3G) 4 st PFE & cngd Rg5 o
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Homework

> ¥ 47 1 (1)-1(10),1,3,5,7,9
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APN (Access Point Name)

» Access Point Name is a label according to DNS
naming conventions describing the access point to
the external packet data network.

> An APN is the logic way to name a GPRS service.

» Domain Name Service (DNS) server translates
APN to GGSN’s IP address.

119

-pwwi GPRS {1 (GGSN, SGNS =7+ {F) addressing ™ 1 il’fFF' CBARYE, A
I'J KLY ] operator EILJ[%'?E' ﬁﬁﬁ ﬁféﬁ_‘—b | ©1("}domain nameZV {*IP address) fi)
F f, APN [[LEL” 5 GPRS Fl% 1, Kl i M RIS P {91 A Fﬁ
=, APN hl— FEgH By =t 'J <~ flif GPRS service, |y FFIJ
name = I SR RSl H - W (R EI- ) GPRS AR _Hfivaly
%F(Z/DGGSN) » fper) ?E'E%m °
*APN fL- {fs Label > fr‘«L}J%vZDNS I@& R B /}ff TrRHEE VT Y
g I7JODfur| [iﬂﬁ?ﬁ—{ﬁ H GPRS fjfi"]#3 F[%EJAPN N ~;n5;“1§_
.
*fiEfg¢ Internet domain name | 1] @ page on a specific server, — (i APN
L~ ﬁ‘ﬁjﬁj[ f*J service, Tqa‘{rﬁlg‘% A [Faﬁi_ngp fil— R R
Bﬁ, [T & GGSN.
b TR LS - fli GGSN HiE | [H*F’jJLEJEE“J ex: one GGSN for
emone, one GGSN for WAP. (Eﬂﬂv% I 71 GGSN for WAP, lﬂﬁﬂfj
Hifp I i load balancing, 71> DNS F GGS lists [r/"Ei>).

*it Internet _F, DNS ¢74*1 domain name €155 IP address, 7 GPRS
network _Fpv DNS seFver rf”}{j IF= APN ##i5% GGSN f1v IP address.

o7+ HLR #[I MS ﬁl—au APN, HLR b‘“ ﬁ‘ MSfL i [ ) 2V IE= APN.

*HLR Hlp A- J APN* |J~%< [ default pJ APN, Y [“ 5 user ' ¥
FVE(FEY AP
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Access a GPRS Service with an APN

» Mobile user activates a service.
» MS sends request to SGSN (including APN).

» SGSN check whether the service has be
authorized for this user.

» SGSN acquires the IP address of this specific
GGSN (for the APN) from DNS server.

» A tunnel is created between SGSN and GGSN.

120

of' | fLE JU— (i GPRS service fuH FR:

offi ™| %{?5‘“*1— i service, MS T;”fri request ; %“ﬁ SGSN.
*SGSN i HLR I 1R, ﬁﬁg} [F=service i7 ?y@m[#user.

*SGSN [ijlocal GPRS DNS server 4 5o/ [=F1 | IF“APN HJ GGSN v IP
address. DNS Tﬁfil[pi a list of GGS s’ IP addresses.

YN 7% local DNS 5 1-£[| APN #1351V IP address:
*Case 1: user 7 Jiik7 | 1= 'Y home network, [ request B“j‘trrf 1 BLERE.

«Case 2: user i+ foreign network, SGSN 7 [fi] MS i home network [
i
DNS gﬁ

£ GGSN fi IP address, SGSN ;1 &%= GGSN [ tunnel by
.

*GGSN ¢ 73fl= {f IP A MS, = Fi=Ipilg; MS.

120



IP Address Allocation

» Fixed Addressing

 IP address is stored in HLR.

e Itis sentto MS when MS wants to send data.
» Dynamic Addressing

* GGSN gets an IP address.

* GGSN assigns an address to MS.

121

*fol g o & MS== external network [#]fiVigiaif PDP context, MS “ el |
address.

*GPRS | [#47 7] fil MS IP address fiv =
Fixed addressing:
1Bk ] El?lq“ﬁ MS ﬁl[ﬁjpfj IP address, [ IP address ¥+ i+ HLR []1.
it MS FHRIHH Fﬁf— flit PDP context (|5 — {[a' APN, HLR}{?‘J’ IP address
52| SGSN, F:22] MS. 37 = AL MS — 1™ | network 53
Ficlfr~J 1P address.
-+ﬂf"§ I;{*JWEV&‘*Z‘ﬂ Bhal ™ i 7| fixed IP address, #ikq’ ) T 33%!%
- WS AR |D
*{ETRL{Fi 7| fixed IP address rﬁﬁi‘f IP kL, 755 ICANN ﬁﬁﬁ’gﬁ.
*Dynamic addressing:

«dir MS [’ PDP context [if, GGSN 75 ficl- f[# IP address 7i; A MS. f‘d 2
PDP co text GGSN [5[pi N—“IP address.

*IP address*s ' ' LRL Y} PAAZERTEY.
<t \r/IJP“'*E“‘J?“FIJ,"J?VﬁQ IP address, fij ™ ~ 1
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Mechanism to Get IP Address

» From a local address pool on the GGSN
> Via DHCP
» Via RADIUS from an external RADIUS server

» From the customer network via an L2TP tunnel
from the GGSN

122

*GGSN

FNIPEAE T IV IP address:

*From a local address pool on the GGSN
'iﬁfﬁjfﬁlgﬁiﬁtj FVHiRRE TFT PSTN dialup server. GGSN |- fil IP address
pool, ’5*‘ | MS %’E;l IP, GGSN f-pool 55 fic—~ ff IP %ﬁ MS.
S Y ST S, L [ APN T )
fi*J address pool FRE £| APN Fi p [El B ﬁl i IP address space, f/mﬂj private
network " [4{I[fil[i IP range.

I A [‘F‘.}ff /i1 operator 53 il 1P, lﬁﬂﬁ”ﬁ“]&aﬁﬁfﬁfﬁﬁ“.
*VVia DHCP
*DHCP server i I'| kL. operator (GPRS internally) fivES kL customer network.

So, DHCH server JLf 17 % GGSN H = [jiu. {f! DHCP server =2 GGSN 3=

il i LAN fl1. .
*GGSN [fi] DHCP server foi7 %l (- -*foi— fli) IP address.

*fi'I'J#*1 DHCP server F%Ju?& fixed IP address, [[| MS jﬁf’ﬂ%’”@rﬁﬁl{fﬁ
IP address.

*Via RADIUS form an external RADIUS server

lﬁlﬁ'J RADIUS server ?ﬂ FA i+ customer network.
*GGSN || RADIUS server r?:y user terminal, 7 F -~ {l# fixed IP address.

*From the customer network via an L2TP tunnel from the GGSN

*L2TP fL layer 2 fi*J tunneling protocol.}{ij’ IP user traffic % IP network fl1.
iﬁ]ﬁf‘@ 1%~ PSTN dial-up to a Remote Access Server.

-a:Jf GPRS FJF" L2TP 7t GGSN = customer network [1¥ router il - — {9

= YA
-3{;3 F'1 customer’s router fit75E, 55 [l IP address. User [lueyf] s = =0l et
FI‘J network = 2. “‘:fﬁ‘lﬂ?‘éF'Jif" customer I3 19 security, T ﬁ']r,%
=Y (operator fY ch H GGSN [fi] customer’s network |11 RADIUS
server oI55 F“ﬂ gl
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