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Abstract

As asub-project of the joint project entitled “A Mobile Electronic Commerce
System,” this project, named “Wireless Network Protocols for Mobile Electronic
Commerce Systems,” attempts to design wireless network protocols to enable mobile
E-commerce. We will carry out this project in athree-year span.

In the second year, we studied the scheduling technologies for WCDMA systems
and hoped to manage the system resource efficiently. In order to take the importance
of the transmission power into considerations, we propose a new scheduling criterion
which combines the transmission power and data rate concurrently for WCDMA



systems. We believe that this new criterion can reflect the system resource
consumption more correctly than traditional ones which only care about time or data
rate. At the same time, we aso propose a fair scheduling algorithm based on the new
criterion to manage the system resources and provide fair services for users in
WCDMA systems. At last, by smulation results, we proved that our proposed
scheduling algorithm still can provide services for users fairly when there are two
kinds of resources in the system.

Keywords: WCDMA ~ Scheduling

RN 58 =)

LF RSP B B TR TS AR RIS Y
ST o EF LRI S LIAT 0 U PR KD T RS QOS
AR R ARBRA o R @ o (TET F AR R SLATR I S ST TR AT A G PR 4
P Flpt o doie ook (FRARABRBE T OFTRERE Al LA khiEFh TS
AR s- B E R AT 0 A - B chP ARIF Y 2 (scheduling algorithm)iiij_‘,:fi
SF I BRE & Ed o

@ s en TDMA JkSee o — e S eht AR i B 2 s e (time) & 21 45
i B (datarate) it 5 5 S fm ek db o 2R 15 23 B QTG BB TS bR Y
FEI R T A LB R KRBT LA KR R
WCDMA @ 3 » Fl5 8 @1 enghit > Bi i AT R LA P LT f £ 2
TR E AT R o

& WCDMA s 5ud > kb e @R SRt G603 Fake » ¥
X% ple g 5 o v 3 o enE i 9 2 33 H ¥ ehn 2 75 (orthogonal code)
KOG e T TR o TR AR B N R HT R R & 5 4 T (code) i F
EFRAGHWH T ABRY Fa 5 > v AL &Y Sk (noise) 0
kg S § £ P (multipleaccess) sk o R @ d ATipiR F L G BB G H R Y K
i & F fp(multiple accessinterference) » § & 569 i@ % F A% 5 P o R DR ATHRAR
Bt o E T - L ABE BURERE )Tf;g%égifvj FE T T F AR TR
Jz » F]¢ WCDMA fjf‘u{ﬁﬁ; e+ 3 'L (interference-limited) & st o

M oiBtE ek Y @ﬁgjﬁ FEAANP I - BRELDFEFLVE
FIR o F 2 B R Al 0 SRR AL ¢ 0 S
#](power control) i 43k d3tih o Rk P AL R Y RS TG

VoA PR D I Ao R K SLakar o

B
R

3



EAERGREY P AR EFE AN TR U R WCDMA
A #é%%i(scheduling):}izdfﬁﬁ%gq‘,%gvi FiH @E%J:}‘*‘ Ma £ RTE T R
Hoka { Fadr i RARRRTOFT RS UL BEARGFHT I F AL

2~ BER2HW

¥ WCDMA i %m % » AP aniT)2 § s @ﬁa?lx4> prTEAER
AT RITLE - Pd 3558 Fipdlantin? e BRI # S d
F*»qhk +%ﬁw¢%wwé*im@%ﬂ SRR AR I L

F].z*’#ﬁ«m;é Fag et gt g o

Rt d (2)FR P B B T R H e B S
R ESEUE OIS FENLE TE P RS S EE R EE
&mﬂmoﬁ%&ﬁ%’ﬂwm%ﬂ$4{eﬁﬁﬁﬁﬁ’@ﬁﬁﬁﬂﬁiﬁﬁ
FR-BHEEARr KAFTIRTED o

EX
74

I

transmission
power
A

= _interference limis
It is also
limited !

» time
«»

It 1s limited !

M- - @enFRE®

hefl- w7 o #* & WCDMA Jk sud pev AR5 e pe (7 2B B hfo s 5 gh
GG TR AR G AP - B g itk E&@ﬂiﬂxj}i i3
TRERDOEEARE A A F S g N rl“r%re’* HPEAEFEFERE
BeE G0 s @;ﬁk )ifmﬁ% FaFobl By Eed Xk Eiipes

&H

FIRS

li

[k

L
BFR - APEET C=RPdp R Grd it * ¥ BE TR F D AT R -
0

3

3¢ RS A g @SS R B BB A 5 LR

S gk Koo



R(p) The relationship function F

A

The shaded area
=C value

0 r P

Bl= ~C EaRr

el # 0 C BT AT Bl RAr @ 5 K B L nb G pr
FAE T A AT IR APEITBNRY P Y R T /);'ﬂmur,z P APEFHC L =
MO AATREE o 50 B IAK DI AN AP F L o power adaptation
1A rateadaptatlonﬁyf;éf_@ﬁig,]”v FRITIHRP o

R
AEp) R1 (normal channel)

Ra ______ - I

Rbf == : R2 (worse channel)
i R
Po P

= ~ rate adaptation
R‘Ep) R1 (normal channel)
Rafr===f= == R2 (worse channel,

> D

Po b1
Bz - power adaptation
AP IR kS 5 A fd channel ik 0 4 B E_normal 14 2 worse s @ v P A
BT AR RL ﬂff’ R2 (% #2573 R & % xilﬁig, ¥ & ﬂfr-@ﬁg, R 2 B PB4 Ao
BUTER) BlZ frBle & 84 rateadaptatlon {v power adaptation %41 o &
A Er kworg K CEEF > AP ILg channd Est it 45 gk it pF (worse
state) - power adaptation #7i}' 4£ ¢1 C & & v rate adaptation ~ > @ C @~ fjﬁfuf&
F A BT R AR A Tt A R 3§ channel sk fE 74 4% pF > power adaptation
f rate adaptation i 421§ PF R o et eDREHR F A AP - BEHN S Ao
AT F] 5 power adaptation &7@* HRFEIREZRRG AATROEY o B
4o PR (real-time application) > @ rate adaptation P £_2% 2- 425 EE R * (non



real-time application) - r«:;ﬁd T Benb)|F A PRE T CEar mid o
BHREIDATH AT R A PRBE AL RS - BT A
Be s TR H R EACFT A

feoy
e

‘H; ~=h
> A
- %

\ 4

¥ ¥lcredit

e

Y
EEEF B
creditsnit * %

Y

195 channel /%8 4% i
il 32 R, &
}e s/% R eheredit g

234 kv F g
ﬁ;gvvg

3]
R

r‘]ir JJH ﬁg_/n ﬁg-rd]

AP ARIF R EY o AP E R —'F’? AE TR PE YV OE TR F a0 credit

B ARis & #;g p& e channel w2 2 B ff e credit € kA 2ag m@;ﬁﬂﬁ e

@?J BERE O ERSE o= @@;JET%LF FICE - m 5 7 fdF o T (fairness) » 24 i
< %t credlt iy R eE S B U] AL AL 0 TR AR o

Channel monitor

Flow 1 :l:l and estimator

Flow 2 :I t1me slot
FIO\E/V 3 J—I Scheduler I:I:L, ti
ime
i i
Flow n :l:l

B~ sdiod)

2

Bl &N P e e S iER] o AP IERR kS S B ORIE B3t
H,J\;Fi: ’?}:%t f%#kﬁg—wﬂbjafj‘&ié rﬂlﬁﬁﬂ" X o

T

1 channel



g

200H R

BOH A HE

Average throughput

wHHH

1 2 3 4 5 6 7 8 9 10
User ID

B K @ R

Bl= H4N%tie _-F% gg;qgﬁ@ﬁ%lij}iéc IPRAS R AN I A "ﬁﬁ“rﬁ?gﬁj
PRARFA A P E BT~ frchs K F A 2T SRR o

P EERR
BAERGFY CFT AR EFE LM N EHEEE WCDMA
& su¥ e (scheduling) $tirerdz 3, 23t F R I ATen kT R AR C= o‘?(p)dp

g A 44 EEi mfg 7 WCDMA mﬁﬁii% BT m? A Sﬁ@ﬁ"&@ﬁ%ﬁé

SRRl SRR VR SR SRl e S e R R R P\*J’ﬁé ’
PO ALY T g - R TR eD T P Ap | A 'F“m'ffz iib‘“%iWCDMA
THER R FF I A APT RY A4 % > i WCDMA & RE B
ToER TS AR F RGBSR A3 PR E RS R (DN
WCDMA ¥ # fijst % 1 & 4 - Apficor @ Shcim S RE S S0 ARl -
HF R T (Z)é*“qrm T & APHD T - B credit-based £ ALF E E 0 ¥ 5
d RS R P SRR B R o T aRGE -

ARl kR TR A T AP M e QOSIRAT bl4e 4 1 (delay)

25 FRFJ AT F R IFFE D G PR AR o

I~%g ¥
[1] Y. CAOand V. O. K. LI, “Scheduling Algorithms in Broad-Band Wireless

Networks,” |EEE proceedings of the |EEE, Vol .89, No.1, Jan. 2001.
[2] B. Bensaou, D. H. K. Tsang, and K. T. Chan, “Credit-Based Fair Queueing



(CBFQ): A Simple Service-Scheduling Algorithm for Packet-Switched
Networks,” |EEE/ACM Trans. on Networking, Vol.9, No.5, Oct. 2001.

[3] S. Lu, V. Bharghavan and R. Srikant, “Fair Scheduling in Wireless Packet
Networks,” |EEE/ACM Trans. On Networking, Vol.7, No.4, Aug. 1999.

[4] V. Bharghavan, S. Lu and T. Nandagopal, “Fair Queuing in Wireless Networks:
Issues and Approaches,” |EEE Personal Communications, pp.44-53, Feb. 1999

[5] L. Wang, Y. Kwok, W. Lau and V. K. N. Lau, “Channel Capacity Fair Queueing in
Wireless Networks: I1ssues and A New Algorithm,” in Proc. /EEE ICC’ 2002,
pp.3116-3120.

10



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10

