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ABSTRACT

In this paper, we propose a packet scheduling algorithm to maximize the required total price of the systems that
is applied with a different traffic pricing criterion by the mobile service operator according to different kinds of the
services. The proposed algorithm adopts a particular estimation method in scheduling using the value of pricing
function, which is based on the required services and the value of SIR(signal to interference ratio) that indicate the
channel condition of each user. We compare Max C/I, proportional fairness and round robin algorithm with the
proposed algorithm on HSDPA in order to analyze the performance. The result shows that the proposed algorithm

satisfies higher throughput and provides maximum the mobile service provider’s revenue.

I. M2 RNC(radio network controller)ol|x] 43§39y F
AR ES =5 BolH AT == BojA

HSDPA(high speed downlink packet access)© © A Ao, ACK/NACK, QoS T AHAF F=
WCDMA A28 7]8ke] 114 s}eF sjzld|o|d] A B Tl Zlxstel A7) ASAEY] AdEAS
HIZE 9J3F Alaglom slakgada B 49 SAgtt aejEg ARRAES Ad e g
telHE AEd A AEsr]l st 71E ARE7} w2A AT AdAE a&HoE &

* Qthstal HRF41F8} 055414974 (winiai @lycos.co.kr, ywpark@yu.ac.kr)
wx )P B8 ATHDGIST) SWATH (sqpiao@dgist.ac.kr)
*#% SK telecom Access 7]&<TH ({kllee, jsjang, sjmoon}@sktelecom.com)
E=EWE D KICS2005-11-468, YA} :2005'd 119 18Y, HFw=EH5YA 2006 2€ 209

219

www.dbpia.co.kr



52188 =4 A] *06-3 Vol.31 No.3C

T Atk Addy TRE T R A A
Aol Aulzs aFARdl wel THE s
A% w45 AAske PHeE AR8AkE 1

© o] Hlo]B Aol o]Fojx HSDPA Al2H)
35 1 FeAe ARy,

7189 AR 2AEH daEEEe Alag 1A
583 2 ABAE Aol A9 Bl A,
AREAFES] HlolE HE AAAIRE] mE QoS H
3, ©] 37MA NIE7HAAL ol ZIEd] A sk
ol et Al2E Ass 2EAA stk WA
&5 Mske dxEgegs M e oI vt
A = AREARIAl AE AES P8k Max
C/I(maximum carrier to interference) YalZ]Eo]
EHEFHO]E}D’ 3] HA Max C/I gy 2Qd A

%

58 1o

o

B7F 7B 28 ALSAolA $AHog wz A
7132 ATt aHEg E83 Wz Ad=
9e 5o o HolE AFES JHHoEd bE
daElFo] Hlsly Ee F&E 7Ktk 28y A
g et 21 go AL gARE= &zqeq 7 A%
35 A BRI FHAS AN gaElE
Z gudel gygZozE e ZH gy
o] otk o] LF]FE zHLt] Aejel= Ao
AREANAl 5YE B4 Ade dFslmE BZE

zZE &
“(proportional falrness)ol"WJ%o 911:]'[4]. o] &a1
YFe 7 AR Addded we eTEe
ATES P AFERE Vv #S =8 =1
O ARgsle, o] gho] AL F ARSAIAl AHdS
gtk AE dEirt 2 ARAPE AdEliEo] A
5:3“}\—1 Z OJQA %]—EkQA H]—o]. ]:—]]o]EiE \__0?—:']_— Z]O
O ARAR B HEEE EoEE A A

=5 219 Fo] Hobd A Et AdiFeR
F& ARAPE degE = vk 28EE Max (1
Hok= W2 585 7PANE 8 B2 ARSARA

AE713E Alssid, dhes =0 daelgdl His)
F&ol FlEEe e Zd=rh RATeRE QoS
BAS X8l ¢ElE o2+ M-LWDFS(modi-
fied largest weighted delay first)©] THiE& o]t} o]
daelEe ARAE AARE 7 ARSARL W, A
AAREe] 7 2ojRl ARGALAl S H oz A
2:5le] AL8A] QST WEAINTT 71Ee] wg
T4 gaElgoel Ads 1egk gaejsolth

220

o] gaHFEL AEA S A T
S BHoF AME Ao=Z ARAA FWHAAA I
F23 FH SHo] 1A °L°LE} I Eat=s
Agse olsFAl APAEY Hixe s FHd
3} sl AolE=E olF YEA)Y] -in s
o] Fasiel

£ =iodlMe dAFoE o]5FAl AFgArt Al

She A= 34" By 257|ES 1Es
AELFTFo=zN Fls Hust A1 & U=
AEe GaEES ARbstaar gt Abst
2]52 HSDPA AlZHlollA] Zh AlgAlEo]
A} ke Edfy] AMu|ZEol| thidte] AH|IZ~
¥ QF7]5S Z83}al, CPICH(common
pilot channel)& &3l 71A=0l] $41€ AlEoh 7H4
78 Hl(signal to interference poser ratio: SIR)®ll
A= vy AEES 7o s ARgAte] e
S Akt =2 878 ZE ARAES 43
o7 AFFoIA A=EdM F5e= AAeTE
Hujgl AZtE &, LS AIRE Bt 7129 °a}
1gFol HIsle] o]FEAl ARt 7o) Hoish

< Bo|th

2 =29 74 ted Zth 2?401]"1*5
HSDPAAIHl ReS RBA5H, 33 e Qg
718kt Aljbel= Jﬂi 2AEY daEE EHO}@
ZAAEHA AN g ]1% AlEH o) A%E #
AlEHolAe 53 Zﬂ H duEFe] Ade] dis
Aol st 7]33}5} wpRERe 2 573 A=
2 =% 488 #=tk

g 2 of
[>

>

X
2
Kl

iyt

g 2
ol
=
£

rﬂ
£
1

0. AJAE DR

2.1 High speed downlink packet access

HSDPA+ 3GPP Release 59 F2 7159 1%
31 HF S A8l AR AF AdS A3t
™ ©]E HS-DSCH(high speed downlink shared
channel) jgolg} st} =3t SMHz S A}

43lo] HS-DSCHE %3] ZHdl 10Mbps AEES
Azt > 101 HSDPA Al2Ele HEa g F
gE 3l Ad et X oW W2 59
HEE ola, Ad e/t oW 2 49 Hx
£ To2H Holy HEES FTUA7I= AMC(adap-
tive modulation and coding) 73} ARQ(auto-
matic repeat request)®} A7 27 Y (forward er-
ror correction)= £33+ H-ARQ(Hybrid-ARQ) 7]
HE ALt ok F 71 25 Ad 48] |

www.dbpia.co.kr



E 1. MCS #d
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2 12 QPSK 2.4 Mbps
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5 12 16QAM 4.8 Mbps
6 3/4 16QAM 7.2 Mbps
7 3/4 64QAM 10.8 Mbps
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Classify packets
(according to their packets)
Calculation of user pricing
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0 ©
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=& /HSDPA Al&=dlolX &5 7I9ke] s3] 2A1Ed gaejFed a9 9+

I 2 AEdolA sy

Parameter Value
Cell layout 19 cells, 3 sectors/cell
User distribution Uniform
Cell radius 1 Km
BS total Tx power 17 W
Shtz;nd((i)arw?n gdev1at10n of 3dB
Correlation between sectors 1.0
Correlation between cells 0.5
Number of paths 12 paths
Hybrid ARQ scheme Chase combining
Carrier frequency 2000MHz
The number of users Fixed
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grjto] Edige a9 3t 2ol 4" WWw
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S AT £49 www Eg mde 7E
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NMAeE 4% Aot =419 www Egy
2do TE g7 AL ¢ teEsu o9} vl
3 FFoz BEEHw oY /Y AR 22 P
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9 Aoy yHE BIZ v=ze dgusd ge
7R3 2y =itk SHERES] SEUEI

f, (@ )e 26T 2t

ak a

k<x< k

f,0)=9 x = ﬂ:(j
B x=m " (e

ojf &5 ¥Wx T FHE Kk ae L,
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o Z7ke] 97 S reading timelE  TEEHH
reading time> 7o) 5320 7|SHE ¥ (geometric dis-
tribution)E WET} reading timeS ¢ TAE $&
S a7HE AR E AR A 7l 55
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Time

Packet Arrival
Interval

@ 22 Auls 2d - 947 deleEey 2

Packet Size

| W W W-application service |
Packet Call

Packet Size Packet Arrival
Interval

O+AE Www E3 29 - 0823 dolEds 5e
EEEE R R

3 Edy 7Y sy

Distribution Parameters
Packet Calls Pareto a=1.1k=4.3Kbytes,
. m=2Mbytes

S ith cutoff
12 Wit edto average 25Kbytes

average 5 sec (text)

Reading time | Geometric average 06 sec (multimedia)

Packet size 12Kbit

Packet

. . . Geometric
inter-arrival time

average 6 msec
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service Key performance parameters and
target values
VOD < 150 msec preferred
(Video) <400 msec limit
Text < 4 sec Jpage
(Web-browsing)
Multimedia < 10 sec
(Streaming Data)
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HETE AREA TolHAE o5& IA 4A &
stk 19 4904 & 4= 3%°] Max C/I, PF, Pro-
posed, = ZH GEFY $OZ2 MU~ £&
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AREARE AdEletA|er E=g Ad dEls Al 3L
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2500
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500 —— Max C/I scheme —=— PF scheme
—— Round Robin scheme —— Proposed scheme

Service throughput (kbps)

100 200 300 400 500

The number of user in the cell

T2l 4. VOD delay”} 150ms7$- €arels ¥ Aulz &

W
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120000

100000
80000
60000

40000
20000 —+— Max C/I sc?mmc —=— PF scheme
—+— Round Robin scheme —e— Preposed scheme
0 . . .

100 200 300 400 500

Revenue (won)

The number of user in the cell
12! 5. VOD delay7} 150ms7A$- dae]Z ¥ 49

b. VOD delayZ} 400ms &<

I3 62 VOD delay”7} 400ms¥ 79 gazj&
Au 2 F=golth AH|2 82 Ald el w
AEE oa) AAEEE VOD delay’} 150ms
3ok e APt |ith 1008 B9 74

TYELS 1.1kbps o9l & 7HAH zolE B

e mo it gk

3000

2000 —

1500 /
1000

—— Max C/I scheme —=— PF scheme }»

e}
G
S
S

Service throughput (kbps)

500 —+— Round Robin scheme = —— Proposed scheme

0 + + +
100 200 300 400 500
The number of user in the cell

T2l 6. VOD delay”} 400ms 7% ¢areld ¥ AMul2~ &

o)A &ARF ARA $71 50080 w
HAgkS 2= Max CIE 7FE 22 45S B
F= = ZREg oF 43% © 53 S
Holm, Aljtshk= ¢aelEd PFY 4% get =2
HRT} oF 33% £ o|57kS 7t
I3 78 VOD delay7} 400ms¥ 73-%-
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AR rE QFEEe MH|27F voDY A =
QF 7|F0] 7P Yo Z VOD delayol] WE ¥
wjEle] WHE} Aol FTFS mXR| geth
27] WFol] AMulx FE3 vFIKE VoD A A
°] 150ms¥ 739} 453 =7} glth

k)
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100000

80000
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40000

Revenue (won)

20000 —+— Max C/I scheme —=— PF scheme
—+— Round Robin scheme —e— Proposed scheme

100 200 300 400 500
The number of user in the cell

T2l 7. VOD delay7} 400ms 7% ¢aglE ¥ 49

# 72 7 4T W7t Il wel o aEls
€ T AU s 7K aElEs HolEth

Hd) FaelE
Delay 150 AHIZ2~ 4& Max C/I
Delay 150 %< Proposed
Delay 400 AJH|2 & Max C/T
Delay 150 4= Proposed
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