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UISJIA M 3 MO OISEA AIAHO GPRS 2 JIZESQ M 2 M B&121 GSM(Global System for Mobile Communication)
grAIO GGSN(Gateway GPRS Support Node) 1t SGSN(Serving GPRS Support Node) =S8 F=IIEOZM MH3! D& galg It
S50 SIUCE  GPRS ZOIA HHEIDICIH AMBIASS QoS HE2F #3I0, GPRS 2l QHY Ag HIAMHAFE A2
(Gateway) 2i&ts +8dle GGSN =59 aAl2 EHHSO 8 M2l s3 240 E4F0ICH OH2tM, GGSN HIA eiA
¥ QoS 2E2 S Hu3 Hs5 240 ER5HCH.

1, N8 SIC [4]). O W20 GGSN Olds 2dAg
SHAIMUAN HEES G822 ABEL, QoS E&s 95t Hast 45 E4U GGSN o
OISSEANLMA CIOIE Sag sFH=eZ A8 BMAII & AqRI EHE SO
Helstl Ad, 24 W3 DB &S OISIoIAXUN S84 HMHlA= &€& oold
HRE0| MO ATt GSM(Global System MHIAM 3 QoS (Quality of Service)E NS
for Mobile Commun]cation)g SEl o« SlJ1 fA8t0d, 3GPP OIM= %2 QoS IiettleE
OFAIOL 2IIOIA =RBH 0SSl Al 0|0, E8 BOAGHY AUCH MU TlHES2E
TDMA 9 FDMA B &) X280 0= MEIA 248 &2, Ud, d2ld, A Hels
ABOIMOIN  HEHEE FYBCL  GPRS S0l 2L, QoS_HMO JIge FXs &0l
(General  Packet Radio Service)= 2 AICH UX| GCh OIE 9AStH 2 AFNAHE GGSN
gHAIOl GSM 2 Jigte2 3! YA LE9 QoS 4= XEE &) s AZd014
Jb=stH BT GPRS = Z&2Hend-to-end) o =Ng BU = ==RlMd= WFQ
2! w&(Packet-Switched) AMHIAZ WMB (Weighted Fair Queueing) AHE2 252
StJl fAH GSM REE N AR M2 HEsIH dAN2 EmO  Speech, Video
Qo GGSN (Gateway GPRS Support Edimol QoS & 2¥ d=aX SO =
Node)'=S 2 SGSN( Serving GPRS Support =22 P42 2 FOM GPRS 2o F
Node):-EJt =it =, GPRS &= JI&9 QoS T AIE D PDP Context SF A X0 CHoll
GSM AFRXHEO0l ZEIDICIH MHIAE 2304 JlEdtn, 3TUA= 28 Edl 222 JIs
GIOIEl W28 9% QBN HTAAFE Bl 4 ToIM=E ABAHOIES S8 =M=
agts 5 ECH OJIM AR QIEY Lol 301 5 FlME ZENU F AIDHZA
é’o'gﬂ'o'ﬁ%’%fiiﬁ 20l GGSN Oi::}_j &= =0k

PRS £ 98t X® LS9 GGSN & 3&iite -

PLMN(Public Land Mobile NetworkiOiA of2f 2. GPRS 27X & QoS 2T AIEH2,3,6]
Mel SGSN I ST o UELIee] GPRS # HE XA LS00 GGSN 2 dtu
T A2 BICt. GGSN 2 PDP(Packet PLMN OIlAM Olgl JHS) SGSN ot HEEHO
data protocol)0li 28§ T2 CIOIE 0l ¥AA SUERNIYAS] BHFO FES 0. GGSN 2
s LCOIH, ¥ GPRS AIRNISS 98 POP(Packet data protocol)Oil  2af 3!
aee Y2 Tatsin AUCH oied s CIOEZM HAA =He SCSolH, B5E GPRS
MS(Mobile Station)t B F=ZE (o, ASHE=2 S A€ IFE ZAGD UL

SGSN)© 2 PDU(Packet Data Unit) &2 EiE3 2RE XM= MS o B H=3 (0,.SGSN)ez
ot= O AFRECH [1,2,3] GGSN & GPRS & PDU &= EIL¥6is O ASEC &8 1 oA
X2sts 2 K, 3 KT PLMN T &M PON < 50| GGSN 2 GPRS 2 XIRal= 2 M, 3 MY
g1 oz 8t XY R E(Gi PLMN 2t &M PON o &% HZg st HUMW
reference)22 AR oA SO0 COIED) N&E(Gi reference)0ilCt. ALY A sl
GTP(GPRS  Tunneling Protocol® 4%  CIOIEIDH  GTP(GPRS _ Tunneling  Protocol)2
(encapsulation) & % UDP, IP 8 MMM AL & 3H(encapsulation) & F UDP/IP B HIMA
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Hioleigda AE2 &6l SGSN o= B%E’D.

UDP/IP = 2ifg

AF8 A CIoIES X ASE

~rloH AEEE w=g D2E22 A, & GGSN Oll
U= SGSN S HZg HdFa=IC
EHZP. SGSN 2 Gb OIEHHIO[éa S0t MS %
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X&dte ==0ICH GPRS H®A/0MA SGSN &
MS Ol CHEt OlS& It EOWEE é ot= mobility
management  context HEH AR

OIOIEIE MS 2 2% OoleHY MOIOHId

& AJIE gEegEs
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GTP(GPRS Tunne -ling

Protocol)0l 2188 SGSN ¥ GGSN 2'9 H¥g
g2t 0] UCH
Application|
Eg. IP, Eg,IP,
PPP pPPP
ReV\ Relay
PDCP PDCP Gip-U GTP-U | GIP-U GTP-U
RLC RLC UDP/P UDP/IP | UDP/IP uDPp
MAC MAC | AALS AALS | L2 2
LI L1 AT ATM Ll 8]
Uu u-PS Gn Gi
MS UTRAN 3G-SGSN 3G-GGSN
18 1 GPRS/UMTS User Plane
H 1 2 8 GPRS/UMTS A A" 2424
=400 CHoHA &S5t UCH
1 GPRS/UMTS QoS classes[6]
Tiaffic Conversation Streaming Interactive “Background
class al class class class Background
Conversation streaming RT Interactive best effort
al RT best eftort
Fundame —Preserve ~Preserve - Request = Destination
ntal time relation time relation response is not
characteri (variation) (variation) pattern expecting the
stics between between data within a
information information - Preserve certain time
entities of the entities of payload
stream the stream content Preserve
Conversation payload
al pattern cantent
(stringent and
low delay )
Txample Streaming Web background
of the Voice video browsing download of
applicatio emails
n

H 2 Value ranges for GPRS/UMTS Bearer Service

Attriblites[81

Traffic class Conversational Streaming class Interactve class | Background tlass
class
Maximum bitrate (kbes) <2048(1) () <2048(1} (D) «2048-overhead | <2048- overhead
ap e
Delrvery order YesiNo YesmNo Yes/No YesiNo
Maximum SDU size «{5090r1502(4) | <=15000r1502(d) | <1500 0r1502(4) | «=15000r1502(4)
{actets}
SDUY format information ) 6]
Delwvery of erroneous Yes/Nok (6) YesMok (B) YesMNo- (B) YesMok- (£)
Residual BER 57102 102 50103 SH02 102 5M0% | 4105 0% 81037 | 41109 10% 671027
103,40 10% 10104 108 106
SDU encrratio 102703 103,10%, [ 10107 103,109, 109104 104 10210 108
104 10400

Transfes delay (ms) 100 - maximum vake | 250 - maximum vake
Guaranteed bit e QA QRN ]
(kbops)
Traffic handiing prority 1238
Alacation/Retention 12308 1238 12308 1238
priority 3

H# 3 Value ranges for Radio Access Bearer
Service Attributes[6]

TraMc chass Caovorsabonal Sireaming class | Interactiveclass | Background class
class
Waximun bitrate (dps) <208{(H (Y <2080 «3048- overhesd | <2048 - overhead
Defivery order YesiNo YesMNo YesiNo YesiNo
Waximum SOUsize (octets) | <15000r 1502 | «=156000r1502(¢) | <15000r1502 | <15600r502
[0] (0] @
SDU format infomation 5) (0]
Delivery of emronegus SDUs YesMNok YesiNo- YesNot YesiNok
Residial BER S0 400 5405 | 5071028410 1 £103188 100 | 41107 108 61100
10010410¢ | 102,108 10% 106 ] @
SDU ervor tatio 1027105103, {10102 105,407, | 109,10%,10% 109,10, 108
109108 A0 10¢
Transfer delay {ms) 80~ masimum | 250 - madmum vahe
vale
Guaranled i rate (ps) QM8(1) Q) <208 (D)
Traffc handing priority 1230
‘NliocationRetsntion prordy 12300 1230) 1230 1230
Bstic descriptor Speechinknown |  Speecl

2 H0MdE B 2 9 3 2 HX50i GGSN
S S0A Speech %2 Video E2HNT0 HE &S
SOXE &I AHZE  AMR speech
codec I} MPEG-4 video codec 8 Y9
i end-to~end) XHAZIZ 22 100ms,
200ms, codec frame length £ 20ms =
DSASHRALY.
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08 2 GPRSZ0A 2 88X
8 2 M CV = ®5 HE ws)(transport

layer converter)® 9I0I&CF. 0I12HE2 LE P
FAE ATM =40 0HE (mapping) Al2! } CV =
L8 ATM SVC &30l st s¢HA _lDI°*C}.

CV = IP JlEt gEad 20 ATM SVC BHEd &
AOIOIIA AMFBR IS 2t2tol GTP
BE20 e SvC &3E 2ldC A9 2
6 2 GPRS Z0IA IH3ICl SE0 CHall LIEHHCE
MS JF SGSN OflH PDU 8 BUY SGSN 2 0I8
UDP dlld%t GGSN 9 F4AE 207 U= IP U2
encapsulation §t& sagt (Core Network) @&
mag WG HIlAE ATM-SVC Jt &4F3c22
GGSN 2 ATM —r/\% 1D Y= ATM-VC B8
E01%F GGSN MIAl HS=C

4. 943 E3E 2y

4.1 Speech Traffic Model

On -Off ZEoictd JtE&H LBH2F voice
on=1 X, voice off=1.35 = B

Speech on, off length 2t XI+&4+E8 EC2
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JIEEICH Speech ON HZ A2 1 X2 &8
kon=1 01D, O AEHOIAM exponential B ‘or o

AWE 2HUCL ‘o 2 active period(active
time)& UEIHC, U &= 0~1 WXl uniform &t

distribution 0JC}.

)
v =0J(0~1 ton = —kyop log(u)

Speech OFF BE A2t 1.35 22 5ot bor =135

—(lon A

0112, Of AEHONA exponential Bt £, 2 Z2WE2
L HCEH
Ly
'( % )
e = ~1) o = vy xlog(x)

L#= inactive period{inactive time)& LIEHHLE,

4.2 Video Traffic Model
2429 video AFEX0A  AR(Autoregressive)
QUE 0185l EAHE B4 SIUCH
Ay(n)=ai,(n-1)+ bw(n)
W new video TS M4 g [packets/sec]
=D g video IH3!l & E[packets/sec]
HO=goj2tn E=Ct,
Ay{n)y=al,(n—1)+bw(n) Ol Ad
noise
M SglXol Gaussain & E
n. video Zg ol A
a, b: AR 2E2| TietBig
gt video AMEXHANAN LLE
g z=l_"_,,
~-a
Bt video AASXNAIA UREsE W3S XS
2_ b2 2
oy oy
B o l-a a=0.8781 0.1108
video traffic 2 B2 X2 AW X0ier2
BU 22 autoregressive mode! 2
HO Hi=siO 2 %= UCH.

wn) = white gaussian

BlA ~ N0,
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peech 2}
Video & MPEG-4 v
Hend-to-end) XIS Al
100ms, 200ms, codec frame length
20ms  NAHSGIUCH A HE GPRS/UMTS 2ofl A
GGSN “E0AME & AbiA2 QoS 2%
M= B2 XAHAMAS 20ms OILZ SI280L
6-3 OlAlE= Speech £
2ms A ZILAIZIBA
2510 MolE
K20 SM3H0 JA
ATHE QUACH
XA A0l
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HMHge XM, &A2t EdZo QoS
SIBANUE BEAAZFE= A2 € 5 AULHL
H4 33 7 XNSAA20 GE M3 MA8 24
M=oy Speech B O = MA Video B 2|
3t B AjZh i 2mssd HEB A2 2msW @
discard rate(%) discard rate(%)
7 EM 055 0
1 0.605 0
B.aM 0556 0,158
R 0.537 0.4
5oM 057 [
R 0.55 0.255
oM 0.52 031
Speech : 4msd@ 0 Video : 4msa
7N 0 5
[N o 0
R D 0
N 014 0
SoM 0.264 0
5.5M 0.2 0
TOM 0.23 0000
SPe6ch . bmsa @ Video : Bmse @
[ 76W 4 3
[ 8™ 0 0
B.aM 0 5
K [ 0
T2M 0 5
L 0113 2.A4E-07
TOM 0.705 -
6. 22 ¥ % AFIH
AAIZE ENE2 HIdAIZE Ef®H 2| XA
25101 ME0M Tz 7 XN A2 e &=
SZ0F B0 Oled®  ZHEHOM  GPRS/UMTS
QoS RPAIE [6]2 & X5 Speech @ Video 9
HR 7 XS A2 2ms & ZIF AMIIHEAM T3
HHES & Z1 Speech, Video &f B3 7 K™
Al2H0l 6ms & FHR0 M3lS HAHEB2 LFUHA
A2 EdES QoS JHBAILUZE UFZAIHFE=
HE ¢ £ JUJUCH D2LF olHE gl 2 o3
A HAE EciE AEES 0I8c6 ZAEE
stOICH Zx A2 aAgel st SeHAE
W20l FO SOHE B0 7o NHE=BY ot
REo FhAY PHE UMY A H2E2 DadEt
Edim =F I8 BHAE 5 £ HO (Call
Admission Control) 2 OI0 & weight 2t 2 &
ot & 20ICH
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