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(General Packet Radio Service: GPRS)
GPRS (European Telecommunications Standard Institute:
ETS) GSM Phase 2+
(Telecommunications Industry Association: TIA) TDMA(Time Division
Multiple Access)
GSM
GSM (Base Station: BTS)
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89.11.28 067987
(NORTEL Networks) GPRS

89.12.09~89.12.10 —

89.12.11~89.12.22 GPRS

89.12.23~89.12.24 —

3.1
311

312

3.1.3

(Circuit Switch:CS)

(Path) (Point to Point)

(Packet Switch:PS)
( X.25 FrameRelay )
(packet)
(connectionless)

(virtual connection)

(store and forward)
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31

31

314 GSM

Throughput (kbps)

2M
IM —

100k —
64k

10k5D)

1k—@

00 01 02

S T | o N P

9.6 Kbps 171.2 Kbps
HSCSD (High Speed Circuit Switched Data)
GPRS (General Packet Radio Service)
EDGE (Enhanced Datarates for GSM Evolution)
UMTS (Universal Mobile Telecommunications System)
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3.2 GPRS

321 GPRS
GPRS 321 GSM
GPRS (GSN)
GPRS (Gateway GPRS Support Node GGSN) GPRS
(Serving GPRS Support Node SGSN)
(routing)
GPRS GSM
(PLMN)
GPRS GSM
GGSN GPRS
GGSN Mobile Station (MS) MS
SGSN Packet
GGSN GPRS GGSN Pack GPRS
MS  SGGN GGSN SGSN
(Decapsulate)
SGSN GGSN
MS SGSN MS
GPRS GGCN GPRS Support Node
(Encapsulate) (Decapsulte) (Tunneling) GPRS

Point to Point Tunneling Protocol (PPTP)
Layer Two Tunneling Protocol (L2TP)
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Circuit Switched

GPRS %‘

IS |
& GPRSMS

SGSN

GGSN

PCU Packet Control Unit

Packet Switched

SGSN  Serving GPRS Support Node GPRS
GGSN Gateway GPRS Support Node GPRS

321 GPRS

SGSN

1.

2. GPRS
3.

4. GPRS
5.Session

6.

GGSN

—&
|
| nternet o=
]
PSDN < ),
(Route)

7. HLR MSC BSC SMS-GMSC SMSIWMSC

GGSN

1.

2.Session

3. SGSN
Tunnd

)

Tunnel (Tunnel
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PCU Packet Control Unit

-9-

1.GPRS
2. Gb (Frame Relay)
3. (Buffer)
4 (Segmentation) (Radio Blocks)
5.
6 (re-assembly)
7 BSC PCU
322 ETSI's GSM/GPRS
322 (ETSI) GSM/GPRS
m E,,—"’/ \ <C
—Gd
MSC/VLR [------=mmof-m- - - HLR
Lo |
' \ O = PDN
TE FL MT Urlr BSS dl SGSN I Gin GGSN i (IP/X.25) TE
Gn Gp+ - L FIR
SGSN GGSN
Other PLMN
—————————— Signalling Interface
Signalling and Data Transfer Interface
322 ETSI'sGSM /GPRS
GPRS
Gb (BSS) SGSN Frame Relay
Gr  SGSN (HLR) Ss7 MAP
Gn SGSN SGSN GGSN GTP Tunneling
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IP

G  GGSN (Packet Data Network, PDN) IP
Gs SGSN / (MSC/VLR)
GSM  GPRS Ss7
Gd SGSN (SMS-GMSC SMS-IWMSC)
GPRS Ss7
Gc GGSN (HLR) Ss7
Gf  SGSN (Equipment Identity Register, EIR)
SS7
Gp GPRS I=
3.3 GPRS
1. GSM (200 KH2) ( )
2.
3.
4.
5.Always ON
6.
1.
8.
9.GPRS IP(Internet Protocol)

I nternet/Intranet

3.4 GPRS
GPRS 1.
(Signaling Plane) 2. (Transmission Plane)
GPRS ( 3.4.1)
( 3.4.2)
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GMM/ 5  lomm/ |
SM i i SM GTP i GTP

LLC | | LLC | UDPI[ 1 UDPI

| Relay | TCP | TCP

RLC | RLC i BSSGP |

! A BSSGP ! IP ! 1P
MAC Nework | 1 |Networkr 7 | L2
| Service i Service i
GSM RF : GSM RF | L1bis : L1bis L1 : L1
Unr Gb Gn
MS BSS SGSN GGSN
GMM:GPRS Mobility Management
SM: Session Management
34.1 (Signaling Plane)

Application i E E E
\PIX25 i i i IP/X2.5 i
supop | N-SAPI Relay mp | GP |

| | |[GMMINGTP | |
| SAP! M | uoE
LLC : Rel : LLC UDP/ : TCP i
C TF:EI j TL:.LI TeP : :
RL . ' | |
i RC BSSGP ! BSSGP ! IP ;
MAC | ! MAC | P i |
! Network ' |Network ! L2 !
! Service —Sarvice | L2 ; |
GMRF| i |GSMRF| Libis —t— Libis| L1 i L1 i
Urr Gb Gn |
MS BSS SGSN GGSN
BSSGP: BSS GPRS Protocol GTP: GPRS Tunneling Protocol
IP: Internet Protocol SNDCP: Subnetwork Dependent Convergence Protocol
LLC: Logic Link Control TCP: Transmission Control Protocol
MAC: Medium Access Control UDP: User Datagram Protocol
RLC: Radio Link Control
3.4.2 (Transmission Plane)
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341

GPRS GPRS
PDP Activation

(Supplementary Service)

SNDCP
SGSN
SGSN
SGSN HLR/SMS-GMSC (Mobile Application Part,
MAP) GPRS MAP GPRS
SGSN MSC (Extended
BSSAP+) TCAP (Transaction Capabilities Application Part)
34.2
GPRS GPRS (GPRS Tunnel Protocal,
GTP) (Protocol Data Unit
PDU) (Tunnel) GPRS GPRS
QoS GTP
GTP (TCP/UDP)
(IP) GPRS
(Ethernet) (ISDN) (ATM)
RLC/MAC GPRS
(RLC)
Selective ARQ (Backward Error Correction, BEC)
MAC ALOHA
LLC GSM

(Physical Link Layer, PLL)
(Physical RF Layer, RFL)
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PLL

PLL
RFL PLL
(Forward Error Correction, FEC)
(Radio Block) (Interleaving)
RFL GSMO05
GSM (GSM05.02)
GSM (Raw Data Rate) (GSM 05.04)
(GSM005.05)
SGSN BSSGP Frame Relay
(Network Service)
BSSGP PDU
3.5 GPRS
35.1 (MS)
1.ClassA
GSM  GPRS
packet data
2.Class B
GSM GPRS
packet data
3.ClassC
GPRS
35.2 (MS class for multislot capacity)
29  Mobile Multislot Classes (1)
(2U/D

Class1 1 1(Downlink Uplink)
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Class29 8 8(Downlink Uplink)

Class2 2 1(Downlink Uplink)
352

Class3 2 2(Downlink Uplink)

3.5.2
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=
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a) = 1 with frequency hopping

= 0 without frequency hopping
b) = 1 with frequency hopping or change from Rx to Tx

= 0 without frequency hopping and no change from Rx to Tx
¢) = 1 with frequency hopping or change from Rx to Tx

= 0 without frequency hopping and no change from Rx to Tx

353 GPRS
GPRS
1. (Web access)
2. (Intranet)
3. (File Transfer)
4. (E-mail)
5. (FAX)
6.MP3
7. (Multimedia)
8.
9. (E-Commerce)
10. (Unified Messaging)
11.
12. (Videoconferencing)
13.
14.
15. (Telemetry)
16.
17. (Dispatch)
18. (Broadcast Service)

354 GPRS (Quality of Service)

GPRS phase 1

1.Precedence class( ) high priority normal priority, Low priority.
2.delay class( ) 4typesof delay class. best effort, initialy.

-15-
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3.reliability class( ) 5 types, 1-3 type Non rea time4,5 type real

time
4.peak throughput class( ) 9types (8Kbit/s—
2048Kbit/s)
5.mean throughput class( ) 19type (Best effort---
111K bits)
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3.6 GPRS
GPRS MAC RLC

RLC/MAC

(Packet Data Channel,

PDCH) GPRS MS
GSM (Traffic Channel, TCH)
3.6.1
1.GPRS GSM 03.64version 8.5 1999.
“ Over al Description of the GPRS Radio Inter face”

2.GPRS TDMA
3. TDMA Frame 8
4. (Physical Channel)
5.GPRS GSM
6.GSM
(Logical Channels)
7.GSM GPRS

(Packet Data Channel PDCH)
8. Um ( )
(Segmentation)  Radio Block
Radio Block (reassembly)
Radio Block  Scheduling
Radio Block (ACKNAK)
Radio Block
(AccessRequest  Access Grant)

Power Control

3.6.2 GPRS
GPRS (Packet Data Channel)
1. (PTCH Packet Traffic Channel)
2. PCCCH Packet Common Control Channel)

-17-
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3. (PBCCH Packet Broadcast Control Channel)
36.2
1.GPRS-PTCH (Packet Traffic Channel)—
PDTCH (Packet Data Traffic Channel) MS

PACCH (Packet Associated Control Channel)
GSM SDCCH SACCH FACCH

RLC/MAC Ack  power control
PTCCH (Packet Timing advance Control Channel)
UPLINK MS DOWNLINK
MS (Timing Advance)

2.GPRS-PCCCH (Packet Common Control Channel)—
PPCH (Packet Paging Channel) paging
service MS  standby mode
PRACH (Packet Random Access Channel)
dataor signaling
PAGCH (Packet Access Grant Channel)
data MS
PNCH (Packet Notification Channel)(DL)

PTM-M (Point To Multiunit-Multicast) GPRS Phase 1

3.GPRS-PBCCH (Packet Broadcast Control Channel)—
Downlink only
Broadcast packet data specific system information message
MS continuously monitors PBCCH
GSM BCCH can aso be used. In GPRS phase 1 will not be used and all
the revenant GPRS relate information will be carried by BCCH.

-18-
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Physical Channel PDCH
v
[ v DL v v
PBCCH PCCCH PTCH
v ‘h v
< PDTCH PACCH PTCCH
¢ uL ¢ DL ¢ DL ¢ DL
\ PRACH PPCH PAGCH PNCH
3.6.2 GPRSPDCH
3.7 GPRS

MO PBCCH—RPACH—PAGCH—PACCH—PDTCH

MT PBCCH—PPCH—PRACH—PAGCH—PACCH—PDTCH

RU PBCCH—PRACH—PAGCH—PACCH (SY STEM)

MO Mobile Originated (
MT Mobile Terminated (

3.8 GPRS —
GPRS 1 MS
GPRS MS
GPRS GSM
QoS GPRS
1. (shared)
2. (dedicated)
(dynamic)

)
)

TS

-19-

LU Location update

RU Routing update Cell<Routing

Area< Location Area

blocking
VOICE

3.8
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Non Frequency hopping channel

B 1TDMA Frame
/‘ H_/ N Y,
Y

BCCH GSM TS GPRS TS with shared
PDTCH
PCCCHPDTCH
PBCCHPCCCH
PBCCHPCCCHPDTCH

3.8 GPRS
3.9 GPRS
52 TDMA 12
(Radio Block) 4 2 ldle 2

3.9

/ Normal Burst

¥ 114bits

TDMA Frame=4.615ms
< -

[0]1]2[3]4]5]6]7]0[1]2]3[4]5]6[7]0]1]2|3[4][5|6[7[0]1]2]3]4]5]6]7]

50|51

BO Bl B2 (0| B3 B4 BS |1 B6 B7 B8 |2 B9 B10 B11 (3

39
O GPRS (Radio block)
01 (Radio block) burst RLC/MAC
PDU
O PDCH 12 (B0O~B11) 2 Idle frame 2 PTCCH 52
TDMA Frames

O 1 Radio Block=20ms=4 Frames=456hits
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3.10 GPRS

GPRS 4  Coding schemes
CSl1, CS2, CS3,CH4
CS1 C/l
CS4  max throughput C/l
CS2( )

CS1 GSM SDCCH
CS-2, CS-3=CS-1+punctured bits
CS4 no coding for error correction
GPRS NB 2 stealingflag CS1 CS4
CS1 GSM  SDCCH
CS4  max throughput
8 171.2 Kbps

throughput

Punctured
bits

0

220

RLC/MAC Payload Data rate
Max Throughput (K bpS)

8(kbps) 9.05
12(kbps) 13.4
14.4(kbps) 15.6
20(kbps) 21.4

-21-
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CS1-C+4

Channel Coding-CS1

3 181 40 =224 hits
USF Headers & Data BCS
/// 4tail bits(alwasD):for Forward Error Correction.
/ 1/2 convolutional coding
////6
B 456 bits >
USF: UPan State Flag 181 bits/20 ms=9.05 Kbps
BCS: Block Check Sequence max data throughput 1 TS=8Kbps
Channel Coding-CS2
6 268 16 =290 hits
USF Headers & Data BCS
4tail bits(alwasD).
,// 1/2 convolutional coding
588 bits
12

Puncturing(132bits)

e

12

< 456 bits > ‘
USF: Uplink State Flag 268bits/20 ms=13.4 Kbps
BCS: Block Check Sequence max data throughput 1 TS=12Kbps

-22.-
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Channel Coding-CS3

6 312 16 =334bits

USF Headers & Data BCS

/ 4tail bits(alwas0).
/ 1/2 convolutional coding

676 bits

Puncturing(220bits)

e

12
< 456 bits > ‘
USF: Uplink State Flag 312bits/20 ms=15.6 Kbps
BCS: Block Check Sequence max data throughput 1 TS=14.4Kbps
Channel Coding-CHA
3 428 16 =447 bits
USF Headers & Data BCS
NO Coding
/ 12 //,
“ 456 bits >
USF: Uplink State Flag 428 bits/20 ms=21.4 Kbps
BCS: Block Check Sequence max data throughput 1 TS=20Kbps

gprst hase2 20K bps * 8=160K bps/user
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3.11 GPRS
3111 GPRS
GPRSMS
GPRSMS
IMSI  (P_TMSI

Attach

READY
DRX

Attach
GPRS Attach
IMSI Attach
IMSI/GPRS Attach
B

1.Attach Request
2.Security function
3.Update Location
4.Insert Sub Data
5.Insert Sub Data Ack
6.Update Location Ack
7.Attach Accept

~

(Mobility Management)

Attach
SGSN

Attach
old RAI)

P-TMSI
GSM

Routing Area ldentity
GPRS

Gs ClassA Class

=
Y

HLR

/4
2/3 %
3

BSS

GPRSMS

i

2 o

<

SG
2

N A

i

&1

Internet
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3.11.2 GPRS Detach

GPRS Detach (SGSN)
GPRS Detach
Detach Request (Detach Type , Switch off) SGSN
Detach Type GPRSonly IMSI only combined SGSN
Delete PDP Context Request GGSN PDP Context
Switch off detach
SGSN GPRS Detach Accept Gs
Combined GPRS/IMSI Detach GSM
GPRS Detach MSC/VLR VLR
SGSN SGSN
GPRS Detach
SGSN GPRS Detach Request GPRS detach
SGSN Delete PDP Context Request GGSN
PDP Context GPRS Detach Accept
SGSN
HLR Cancel Location SGSN SGSN GPRS Detach
Request

1.Detach Request
2.Delete PDP Context Request

Delete PDP Context ResponseM Sc/ T
3.IMSI Detach Indication VLR J_
4.GPRS Detach Indication a5
5.DetachAccept <« «
3 /4 /7 GS
GPRSMS& BSS F—- _; —
PCU SGSN GGSN Internet

j =

>

Combined GPRS/IMSI Detach
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3113 GPRS
1.IDLE
GPRS IDLE
SGSN
(Location Area) (Routing Area)
SGSN GPRS attach
2.READY
GPRS attach READY
SGSN
SGSN (IMSI) (Location
Areq) (Routing Area) HLR
SGSN GPRS
PDP (Packet Data Protocol)context activation
GGSN PDU (Packet
Data Units)
READY ( SGSN)
STANDBY GPRS detach
IDLE
3.STANDBY
GPRS
RA SGSN
SGSN GPRS
RAI (Routing Area |dentity)
PDU PDP (Packet Data Protocol)
context READY PDP context activation
READY
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GPRS Attach GPRS Detach

READY timer expiry

PDU transmission

Forceto STADNBY

STANDBY

MM State Model of MS

3112 GPRS
3114 GPRS (Cell update)
SGSN
SGSN
Inter SGSN RA
SGSN SGSN
Protocol) Context
READY
LLC SGSN
RAC LAC
SGSN

-27 -

MM State Model of SGSN

(Routing Area Update)

Inter SGSN RA
RA SGSN
MM Context PDP (Packet Data
RA
ID BSS BSS
CGI (Cell Group ldentity) BSSGP
Cdl ID Cell update
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Ready TBF Packet transfer mode
Packet Idle mode  Cell update GSN Buffer

3.11.4.1 RA Update-intra SGSN

GPRSMS PCU SGSN

§ il P

Routing Area Update Request : LLC layer; old RAI, update type

>
RLC/MAC layer:foreign TLLI BSSGP layer:TLLI+new CGI

Routing Area Update accept:LLC layer:NEW P_TMSI
<

BSSGPlayer old TLLE

o CGI:Cel Global Identity
o TLLI:Temporary Logical Link Identity

3.11.4.2 RA Update-Inter SGSN

New Old
GPRSMS SGSN SGSN GGSN HLR
Routing AreaUpdate Req >
SGSN context reg
SN context res _
SGSN context aglk
_____________ Forward packet
Update PDP|Context Req
< Update PDP|Context Resp
Update Location >
I Cancel |Location
Cancel| Location Ack
Insert Sub Data g
Insert Sub DatajAck >
J?outing AreaUpdate Accept | Update L ocation Ack
Routing Area Update Comp
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3.12 GPRS
3121
(Attached) GPRS MS
PDP Context (activation)
PDP Context Activation ( )
PDP Context Deactivation ( )
PDP Context Modification ( )
GPRSMS

GPRSMS PDP Context

3.12.2 PDP Context Activation

PDP context MS

(MS SGSN GGSN)

GPRS
MS SGSN GGSN
MM Context 3.12.2

-29.-

READY STANDBY

(Session M anagement)

(deactivation)

GPRS SM

IP P

GGSN GPRSMS attach
GPRS PDP Context
GGSN
PDP PDP Context
PDP Context IMSI
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3
DHCP

5.(GGSN Tis.a P addr)

~

Internet

GPRS Core

\ 4.(APN)
x 2.(APN
ed)
j : | (ATM)
/ SGSN G(!BSN
= BSC

1.Activate PDP Context Request

/ (APN allow

(IP address, QoS, APN) 6.Create PDP Context Request
(IP address, QoS, APN, proposed TID)

. Create PDP Context Respohse

10. Activate PDP Context Accept (| P addr’ QoS nego, TID conf rm)
(IP address, QoS nego)

« | « >
User Traffic User Traffic

3.12.2 PDP Context Activation
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1.GPRS (General Packet Radio Service)

(3G)

3.GPRS

4.GPRS

GPRS

GPRS

GSM

GSM
GSM

(Internet Content Provider: 1CP)

GPRS

GPRS
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