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The Performance Study of GPRS on GSM System
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Abstract

General Packet Radio Service (GPRS)
provides mobile users end-to-end
packet-switched services by sharing the radio
channels with voice and circuit-switched
services. In such asystem, radio resource
allocation for circuit-switched and

packet-switched services is an important issue,

which may affect the QoS for both services
significantly. In this project, we propose two
algorithms “ Dynamic Resource Allocation
with Voice and Packet queues’ (DRAVP) and
“Dynamic Resource Allocation with Packet
and Voice queues’ (DRAPV) for channel
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allocation of the voice calls and packets. We
propose analytic model and simulation
experiments to investigate the performance of
DRAVP and DRAPV in terms of voice call
incompl etion probability, packet dropping
probability, average voice call waiting time,
and average packet waiting time. Our study
indicates that the buffering mechanism for
GPRS packets significantly increase the
acceptance rate of GPRS packets at the cost
of dlightly degrading the performance of voice
cals.

Keywords. GPRS, GSM, Buffering
M echanism, Dynamic Channel Allocation

s ;%EIF?E IF[%J

- 4t é mRTIRFF (GPRS) [5,6] &
- A AR UK G TR R
ﬁ 4 World Wide Web (WWW) e * PR
Fho BITHRE Y PRAZAD > @ H ﬁ LT
FEFRRTA Y R AR S B
i % PR o GPRS g * & £ F MR
Eﬁ%&%@ﬁ@$ﬁ§$@ﬁ§$o
GPRS ik 5 — 817 > i (4o GSM [12],
1S-136 [7], & UMTS [1]) 2 3¢ 2 4K f
JRAR & hgreie A 10 0 Hat e Al ReRL 2
# R F P (4o Internet &8 X.25)0 % R4 (78
W EE AT " R GOM A A &
# ik GPRS PRFR: o A ZEE ¢ AP a2
GPRS # GSM {7 4 it #7i¢ = 2.
o

T RL B

B 130" GPRSIGSM et 28 # o &
EAET AR D s s (Base Station
System; BSS) d - B A 54 E (Base
Station Controller; BSC) fr#ici® A3 5 @ﬁi%J
xk (Base Transceiver Stations, BTSs) #1 &
= o BSC 4 %|{r GPRS JRi% & 8 (Serving



GPRS Support Node; SGSN) #2 {7 % $& ¢
= (Mobile Switching Center; MSC) L5 0 P
KEde 2 (T IP) 2R (T
PSTN) FRix+ #% (Mobile Station; MS) &
d AT 4% Um[4] (2 TDMA #i55 &
#) 2 BTSi#: ; & i BTSH& T & F
FRF S - B (cel)o SGSN { B
3t & % MS> @ GPRS % # & gL W i
(Gateway GPRS Support Node; GGSN) -~ §
GPRS e & fo b 38 34 e ik 2 [ Ol F° o IR
Fth GSM i & 2L (¢ 3£ BSS-MSC/VLR
112 HLR) #0F 4= &t L 45 GPRS JR%-

Data Network

Core Network

: Signaling and Data Transfer
—————: Signaling Interfaces

® 1: GPRS/GSM & % H

GPRS %t & pRjx22
pnﬁ’ i (Physical
Channel) FIER 7T B A ff %f'u?ilg
ES wr—'\-"’f‘?if’s PRA%{® * o * Arite
11, g2 F M AR5 Packet Data
Channel (PDCH) - GPRS #_& = fit it * F
- PDCH z 4t¢ T4 B4EE iy ¢ Packet
Data Traffic Channed (PDTCH) » Packet
Common Control Channel (PCCCH) %
Packet Dedicated Control Channel
(PDCCH) - PDTCH » PCCCH 4~ PDCCH 4~
R At “‘if” ﬁt;fi@ﬁ;él » GPRS - & fo
FIZEEGE > E MS 2 B P e
ol i AR E B GPRS%?*% 7 EE
g (o - 1[3;1%4*'%’75‘,3/» fef]- 3 N BAE
FoooN- BAEE D BB g J‘” * ) o
%2R GPRS 31 & PR1% &2 GSM FEF PRI
e ﬁzﬂﬁ,za’@ shrie g oskE A e m T
% GSM # % # #fr GPRS 4t ¢ 7 K A_B
TR anREE 0V a ¥ GSM £ 2 GPRS 3+
¢ JRi%2. QoS i# ;VE%E;K o %Y 2 it [11]
Ao AP e B GPRS #f# fr GSM 7 5
WFEZ A e w2 dp diate @%‘J”’
N}; A ]'ﬁo 2] —g o M2 Y % =7 = rf’@‘i‘a B R
Beendk I o a0 v 2[11] ¥ 24 2 GPRS

b )
JRA: £ % 7
2

143{;

e 2 Bt e A F P oA pR DS
f@‘*ﬁiﬁﬁﬁﬁ‘}ﬁ;fé DR E ’fr’ifs =)
2 iR ,};3’7]'{1:.3” (DRAVP) B 4t
e F FAl BT B Rpe R (DRAP\/) e
%3 GPRS#t# {rGSM # 5 i #£2. AM T
LRI ITJ'J (VQ) % #f¢ 7]
(PQ) 7 5 5 iit § 2 PHATL I i
waate §ofeo DRAVPv‘ D 2 3
F i '*Lbi‘f #ﬁ:yﬁ’{rﬁmlﬁi BE.¥ - 3
\33 » = DRAPV ¥ » 3L % fbrz. ij‘c?kbgg—ggi
P R LB IR

AL oA PREDEZZRIETI R
B2PA7 TP FE I ﬂmﬂpiﬂj
[10] - 'H)i%“ﬁi\ AT g & -
it o

A E A PR B

% & DRAVP{-DRAPV - Aigs BiF
527 2 BSS ¢ R#HE mwmw (cdl) ¢ T
quifg‘mg;; fods fi b e B i iE % GPRS
i“]"? %:), BSSt”); = x[%i;g‘.i:". (F”:O)
iz s o - B E_E 5 %7 (Voice Queue

VQ): ¥ — ¥ it# 77| (Packet Queue PQ)
/w\‘;—JJ #* j\fgr I?Jﬂ/f._' %?);;P;Jﬁ‘ 1 mv—'\:' FI
Tirdte § Fedok 3 VR Y g T
Mk s A VQfr PQARG 1 g 1945
BEAE < ] kIR o DRAVP 2
DRAPV ¥l i (T A2 40 ™ 73 3K P
W tmrz(call)? LB R el i o
DRAVP # %2 % &~ BF& KBLE D
T4t e kA2 (session) » BSS § 4o 47
W de fhenfe 3 Wi o4e% L 3 K'BSS
gl KBHEELite § 8ok 0<L
< K-> B BSS #- L f@"“gﬁﬁ"dg r'—\E"l}fﬁ)
Feododk L=03E > RIi2BF R4
e PQe FA- 'E‘WEI ﬁ.,vé"'k‘—"g‘ L>
o | BSS ¢ fie & o & R en
(T L=0) &k %?ﬁéﬁﬁﬁﬁ
VQgc‘og—; ¥ ad iE IR
%1—3‘

FR§Z~ ° T

£ PO R e §
DRAPV & & i%:i%

-_A»\\mk

in}

O

§ fo@h
< ° AR
)

=5}



BNPE IQL‘E‘F‘_W’IE r’»ﬁ [E 2y SR = I
SR e L—-PQ pERE R g BEVQP iR
if”ﬂi@w AF o FF oy

I FkopF s BSS giii« A fe B AT
x?mﬁs ZEROoFHE T RIRBERT A

€ 2 PRAXAT G aE 5 ?;; e N

#*% 4 4] 3 DRAVP 2 DRAPV i 4]
A 5 T RENHET Rl il
ERN AR E R BT P T i S VY R i
PR Z & WV 5T 2 p(10]
I BEAR TR Ae R o AT R 0 A
FACRIE 2 BB DRE S 4
* P, :GPRS#f¢ il %
*P, GMFF LHEARFPF(TrE
?T‘g il g & 2R (handoff) T 3 FF 7]
L TR g m m R e )
© Wy GPRS#¢ & £ 4 PQ ¥ T3a% #ps

.E-L-

=3

* WGSM 55 T8 LB VQY TH ¥

XA S S Ee E
8, - Bz (cel) 7 GPRS 4} ¢ 32
’;‘i F
8- B (cell) hGSM #3 TR
234 F
ip(Kp:- B (kiB) #:g B~ B GPRS
e & Ren i 5
*1i,: GSM #3 7 aF B chT 1o
‘UG, GSM F 4 Rwi ™ F -
(cel) » B PRI InE
*V,:GammaGSM 3 T 5@ *
oC: - Blimre p >ReTRL iE HP
*K: - i GPRS ## & F#77 & cnid i #&
p
Pla A EPQ2 it & ek < E
Qi A A VQ2Z GSMEH THE& R
g (B
FPp A A B oens 47 A M 2 iR

R > APTEies BEPREFEZ
DRAVP ¥ DRAPV z *Q:E‘Z °
ite FFH)(PQ)2 2% v}*k[ll] B A

g wE DRAQ_NH (BSS & a4

B fm e

+ cel i# g

VQ @it PQz it 0 BHEEA
DRAQ NH 7§ »cd 3 4r 4 & 4 5L 14 B

(acceptancerate) » 3% € E2 74
SR MERE R ARSI P F AT E R
DRAVP & DRAQ NH 4c ozt gnup’"
DRAVP 2 it & & i 4]doie B2 83 3
WIEE 4te & 2 3ka oL R DRAVP_,P_E?
DRAQ NH #pF > “,% TE G - At

2 PQrME AVQP 2 & b PQ ¥

2 B RE ﬂ,s R AR
PQ $HF 4 W2 %k 1 AP iR ¥ 4

¥ K &3 4 pF > DRAVP 4 DRAQ_NH
2P 2 Wz Esipk » 2R Fkp
Wipn BiEh R ;’f%% B2 F R
g gL B oo F]t DRAVP $ % eh
PQx i3 PMAF BEIFFULFEL?
(B, = W) -
POQ¥#ite A PF (R )Lk APRESE
7] DRAVP i3t & g A R M
DRAQNH 1R~ L3} ¥Fife & R2 %
B S R At e A B o gt b A
PEEI A DRAVPY » B &7 % K
g2 P ¥ - 25 » & DRAQNH

5=
{Hb

4 ,Ez K 2 Lﬂgx,g;:og;(fgiﬁpg,
H#e & fpn (bursty) » R FIV i £t
e & RH AT 2 EFaRI
#H o & DRAVP? » kip & T I 2 4t ¢
B R GEAPQY B E S A
g o

v & DRAVP 22 DRQPV i & & @ AP

7R DRAVP bR, % W2 207
% 2% i DRAPV » @ DRAF’V DL_F;FK 77
2.4 G % DRAVP(d i ez 4t
ST IUEI R BRIE) F Epix
| ¥ » DRAVP % i DRAPV 2. B, v W,
REHA I o F GH P P e W
mw:ﬂi}f‘?“ﬁr% TEL L F & ix
P DRAPV:}R LRy o F G
PP 50 MEE g rdte TR 2
QoS ' DRAVP & 5 ez & o

AR e R R R gL

AP RR we p iR PR L lhﬂ%
frg B #c w2 Gamma » i o 43F F
* [3,89 Gamma A f#kdk * ki (7



Bt :F}]lfg:fh *V‘—HIJ o F\ i e #Fl
(1) P, # vz 2 &k (2) P ~ Wz
W, g Vvi"g'ﬁrﬁlf)é\ ° Lgim“"%ﬁﬁé‘
ke Vv?Ta N EaE g @t F,\.fs
BN BT rﬂt FRUEUFELF Pl
% (handoff) = ¥ - Bl » ¥ 3
handoff i #; jyl ig 7€ % (bursty) - %
Fpﬂi;é%f WA F R e § -
LI T A AR il ¢ i&ii‘rol,”*
NS CE Tk TLER T%érrﬁf’“%ﬁi&%ﬁf
xﬁ'@lév*]:—ﬁkf'&’nlf‘if ;wﬂ‘g
L ffedte TRROPRF LY X
3 W (Pareto) HemE2 F/GRER
2. %% DR B A AR A TR
WWW $f& @5 £[2] > A2 e g
T ot e o VP SR E = IR R e 0 A 4
s (A1) e rE 2z Bl e
B BE R A s (A5 1) 4o ds
d2 Bem B LR MA s e B8
PR A dica i (B35 1) 3t dsagph
B dplics Gom it fﬁﬁ%ﬁﬁﬁ“iﬁlf )
Ao NPT Y jFl“" A K IR AT
iz AR g A R (TP, -

Ff;p‘WvZ‘ W) -

W 2

B

- ,m\j«j\,

94»\"

I

E]xﬁ'

pul ~ J—‘,‘}.EJ EIFE:—E

ARACP AR LEFF R LB
FTAFELF ¥ = N TE U MR R
ﬂ’ﬁfﬂéﬁ%ﬁﬁﬁﬁi*éﬁ°ﬁﬁ
EIRE Rl SR T W N U e =
GSM k% i i o3F i Fddd ey
¥ I ff ekt % 2.5 X 1 GPRS JRAE 0 113
Bk - N EFE AR E R BB
B S it e Lk SRR

AP E T SR T ES DM A
¥ 1o FFARAS m?wp o A3t
F N FiEE TAei g AR A R E R
TR GPRS1IZ GSM 2 ¢ * ¥ » ¥ & ik

>a£ﬁ§%3&i%ﬁ§%ﬁwm%
EIRREE SR LD 3.3 S UE I
Do BHYR

[1] 3GPP. 3rd Generation Partnership Project;
Technical Specification Group Services and
Systems Aspects; General Packet Radio Service

(GPRS); Service Descripton; Stage 2. Technical
Report Technical Specification 3G TS 23.060
version 4.1.0 (2001-06), 2001.

[2] Cheng, M. and Chang, L.-F. Wireless Dynamic
Channel Assignment Performance Under Packet
Data Traffic. /IEEE Journal on Selected Areas in
Communications, 17(7):1257-1269, July 1999.

[3] Chlamtac, 1., Fang, Y., and Zeng, H. Call Blocking
Anaysis for PCS Networks under General Cell
Residence Time. /[EEE WCNC, New Orleans,
September 1999.

[4] ETSI/TC. Digital cellular telecommunications
system (Phase 2+); General Packet Radio Service
(GPRS); Overall description of the GPRS radio
interface; Stage 2 (GSM 03.64 version 7.0.0
Release 1999). Technical Report Recommendation
GSM 03.64, ETSI, 1999.

[5] ETSI/TC. Digital cellular telecommunications
system (Phase 2+); General Packet Radio Service
(GPRS); Service description; Stage 1 (GSM 02.60
version 7.2.0 Release 1999). Technical Report
Recommendation GSM 02.60, ETSI, 1999.

[6] ETSI/TC. Digital cellular telecommunications
system (Phase 2+); General Packet Radio Service
(GPRS); Service description; Stage 2 (GSM 03.60
version 7.0.0 Release 1999). Technical Report
Recommendation GSM 03.60, ETSI, 1999.

[7] Faccin, S., Hsuy, L., Koodli, R., Le, K., and Purnadi,
R. GPRS and 1S-136 Integration for Flexible
Network and Services Evolution. /EEE Personal
Communications, 6(3):48-54, 1999.

[8] Fang, Y., and Chlamtac, |. Teletraffic Analysis and
Mobility Modeling for PCS Networks. [EEE
Transactions on Communications, 47(7), July
1999.

[9] Fang, Y., Chlamtac, I., and Fei, H.-B. Analytical
Results for Optimal Choice of Location Update
Interval for Mobility Database Failure Restoration
in PCS Networks. /EEE Transactions on Parallel
and Distributed Systems, 11(6), 2000.

[10] Lin, P. Channel Allocation for GPRS with
Buffering Mechanisms. Submitted to ACM/Baltzer
Wireless Networks.

[11] Lin, P. and Lin, Y.-B. Channel Allocation for
GPRS. /EEE Trans. on Vehicular Technology,
50(2):375-387, March 2001.

[12] Lin, Y.-B., and Chlamtac, |. Mobile Network
Protocols and Services. John Wiley & Sons, 2000.



G REIREE i I -
MRS LR RN R P RS RS
OO00ogoddooobogggdonooooogad
]

O GPRS 4 5222 GSM % & st 22 3 O

Hbbubobbogubbotbbobbbootbod
PEENCOBRYATE OFE3F
++% %% : NSC  90-2213-E-002 -148-

HEHPF: 90& 87 1p: 91&E 70 3Ly

PRI R (S ETRIAEL)

HadFA
FE LB AR e
ik = 5E
AR RARA ¢ 3R T R 2 N
Di\];] }:hli.é‘ﬁﬂigj N ,E’ﬁ;%, 1),\
O <~ B T L8R o#FEL -
DNARIREEReFFRL 2 F L% -
OR% & EF L M THRLE - 5

HEH R S EFRES

PooE X R 91 & 7 ' 25 p

5



	page1
	page2
	page3
	page4
	page5

