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control channel PPCH Paging MS - BSS
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)
PACCH PTCCH
e PACCH(Packet Associated Control Channel) PDTCH

)

® PTCCH(Packet Timing Advance Control Channel)
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TDMA
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. 52 TDMA
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10. 52
BO ~ B11 , PBCCH
[13]
GPRS 52 , bl
PCCCH PBCCH PDCH

-17 -



Channel Coding’®

. GPRS
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(inner) (convolutional) , (interleaving)

4 [14]. 4

Coding | Precod. \llcift?lzlljf PS{;;y Tail %l(l)tnli\J/Ut Punct. Code ?;t:
scheme USF USE BC bits encoder bits rate Kbits/s
Cs-1 3 181 40 4 456 0 1/2 9.05
CSs-2 6 268 16 4 588 132 ~ 2/3 13.4
Cs-3 6 312 16 4 676 220 ~ 3/4 15.6
CS-4 12 428 16 - 456 - 1 21.4

4. GPRS
4
, CS-1 GSM 9.05kbit/s
21.4kbit/s . 8
171.2kbit/s
, 3
CS-3 , 40kbit/s
CS-1
; (codeword)
, Viterbi
[15].
Protocol Architecture
Transmission Plane

13 GPRS
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(flow control), (error detection), (error correction)

GPRS Backbone: SGSN — GGSN -

GPRS . GTP(GPRS Tunneling Protocol)
GSN [16]. PLMN GSN
(Gn ) PLMN GSN (Gp )
, GTP
, GTP
GTP P X.25 . GTP
TCP UbDP . X.25
TCP 2P
ubP . 1P ISDN, ATM
MS BSS SGSN GGEsN
Application
MNetwork MNetwork
layer layer
(IP. X.25) (IP. X.25)
Relay
SNDCP SNDCP aTp aTP
fie e TCRIUDP TCP/UDP
) Relay
Detellink =yer RLC fE FERED BSSGP P Ip
MNetwork Netwaork Data link Data link
B RIAS service service layer layer
PLL PLL
Physical layer Phy. layer Phy . layer Phy. layer Phy. layer
RFL m RFL m m
Um Gb Gn Gi
SNDCP  Subrnetwork dependent convergence protocol BSSGP  BSS GPRS application protocol
LLC Logical link contral
RLC Radio link contral Grp GPRS tunneling protocal
MAC Medium access control TCP Transmission control protocol
PLL Physical link layer ucep User datagram protocol
RFL Physical RF layer IP Internet protocol
13. GPRS
, GPRS IP/X.25 over GTP over UDP/TCP
over IP
10x.25 (virtual circuit switching) ,
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SNDCP(Sub-network Dependent Convergence Protocol)! — SNDCP SGSN

[17]' 1
° LLC
[ J
Air Interface — Um
2
; LLC ( SGSN ) RLC/MAC (
BSS )
LLC SGSN [18].
HDLC ,
, (ARQ: Automatic Repeat Request)
(acknowledged transmission) (unacknowledged transmission)
GSM LAPDm [5].
RLC/MAC . RLC(Radio Link Control)
BSS . LLC
RLC
. MAC(Medium Access Control)
QoS (scheduling) . GPRS MAC
(contention resolution) slotted ALOHA [20]. RLC/MAC
BSS 2
; PLL(Physical Link Layer) RFL(physical RF Layer)
PLL BSS ; ;
RFL  PLL ,
n SGSN
SNDCP
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BSS - SGSN

— BSSGP(BSS GPRS Application Protocol) 2 BSS  SGSN

QoS

(Frame Relay)

[11].

Management)

PDP

Signaling Plane

GPRS attach/detach, PDP , ,

SGSN GMM/SM(GPRS Mobility Management and Session
( 14 .) GMM/SM GPRS attach/detach, ,

M5 B55 5G5N

G S GMM/SM

LLC LLE

Relay
RLC RLC B55GF B55GP

M AC WA Metwark MNetwaork
service service

GSM RF H GSM RF Phy. layer m Phy. layer

Um Gh

GMNYSM: GPRS mokility management and session
managemeant protocol
G@sh RF: GSM physical layer (radic interface). i.e.. PLL and RFL

14. GPRS : MS — SGSN

SGSN  HLR, VLR, EIR GSM ( 15, 16
) GPRS . SGSN HLR SGSN EIR

2 BSSGP

MAP(Mobile Application Part) . MAP SS7

. SGSN BSS . QoS
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MAP TCAP(Transaction Capabilities Application Part)

SCCP(Signaling Connection Control Part)

. BSSAP+(Base Station System

Application Part) GSM BSSAP . BSSAP+ SGSN VLR (Gs
)
GSM GPRS
5GSN HLR {and EIR) SGSN MSCAVLR
AP AP BSSAP+ BSSAP+
TCAP TCAP SCCP SCCP
SCCP SCCP MTP3 MTF3
MTF3 MTP3 MTPZ MTPZ2
MTP2 MTFP2 Phy. layer m Phy. layer
| — Gs
Phy. layer Phy. layer
BSSAP+: BSS application part +
ar (haw. Gf)
MAP: Mobile application part
TCAP: Transaction capabilities application part
SCCP: Signaling connection control part
MTF: Massage transfer part

15. :SGSN - HLR & EIR

16. : SGSN - MSC/VLR

Inter-working with IP Networks

, GPRS I=
_GPRS IPv4  IPV6 . 3
1P
, GGSN
[21].
18 GPRS
P
GPRS
IP
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GPRS

. GGSN  PDP P

. AP PLMN
GGasN
Router
IP IP
GPRS bearer e
(see Fig. 13) Layer 1
Gi
17. IP Gi
IP DNSJ[23]
. PLMN

, GPRS

Intra-P LMW N
GPRS backbone

Operator-spedfic
IP network

External IP network
(e.g., Internet)

Router

18. GPRS
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Summary

GPRS 3 . GPRS
/
GPRS
SGSN  GGSN GPRS
, GPRS
GPRS - - SMS
- - . GPRS QoS
QoS , PDP
GSM GPRS
GPRS
, PDP
(PDP , PDP , Q0S, GGSN) . PDP ,
GGSN . GGSN
SGSN . GPRS
RA .RA  GSM LA
. GPRS
, GSM . GSM GPRS
. PDP
GPRS
GPRS . GPRS
1 8 TDMA
(GSM) (GPRS)
PDTCH o1
(PBCCH) 4 (PRACH, PAGCH, PPCH, PNCH), 2
(PACCH, PTCCH) . GSM
GPRS
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GPRS 4 . ,

. GPRS
GPRS (GTP), GPRS
(GMM/SM), BSS GPRS (BSSGP) . GSM
( MAP)
GPRS IP
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