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ABSTRACT

In this paper, a faimess scheme is proposed that assigns different number of HS-PDSCH to the service
user according to the received SIR of CPICH. Assigned channel number is determined by the SIR level
The highest SIR user gets the number of channels based on the SIR table and the remained channels are
assigned to the other SIR users. This scheme can serve the similar maximum service throughput and
higher fairness than MAX CIR packet scheduling algorithm. This scheme can also serve the higher service
throughput than Proportional Fairness scheme.

I. M2 =9)37 WCDMA(wireless code division —multiplex

access)Z A-83811oll ol2Fth AMulx ATol

HZ AFE 71e9) F53 22 oE g 71 Ha e xEjde 2 88k FvHR el

g1 959 MRl 7olA Blofu o]rlA|, 2] 21 R 0 ] Eat 2 1 i B A g 2 L A L B

S g uge dHolg 5% AFshe Devite] A ARgAFEo] A AR W ARFRla SAlel vl

3} Ao #sjsl vk T4 B ” olF & el s 913 sk a B4 Aes A

Al ARgAtel Brh wi2a $pgt Ao AfH|zel 7 B4 Alzdlo] Bashd 2 WCDMA Al 2~F

g 877 271kl wel, B4 Auis AR 7]4ke] HSDPA(high speed downlink packet access) Al
(service providen)t ThFRE FAl Al2we s 2elo] s ek

* ofdefslnl A ¥ 5435} (gutten23 @nate.com, swon@yu.ac.kr, ywpark@yu.ac.kr)
E=TWE 1 KICS2007-03-122, 47t 120074 39 8%, HEFEAPUA 12006 24 109

878



=3 JHSDPAA| A8l el 4]

41 SIR7|ERE] feddt A g whAe] $HE 2AEH

1ol BF AT

O
N

HSDPA A8l sl3saz W deolelE A&
sho A=A A ASs] Asl 7182 RNC(radio
network controller)oll] =3 sliw T4 A T
(radio resource management)E 7|AFT vl A
ql x© BollA] $8glc}. HSDPA A|2Hleld= AMS-
AF 7)o FAo2 A4 FAlshs k= BolA A
2 A|o], ACK/NACK, QoS(quality of service) & A}
471 7|2 8e] =Y feedback) HHEF WIS
2 7Zb AAgAte] AdEAS St debd k=
Bell4] RNCE AE7} Ad® F A7} e 7189

whAlo] wjE) ARER} whr)e] APd Adellel] iRk A
B} ve} wieA Az Aade] AR 2
22 FgAoz ¥ 4 itk ¥ =Edke d9d
TAALDE Y F AHulag g AHAE AY
= R 2AIZHE BA2E dECt

olu] zvlsNlE AR 2AIEY dEEL A
el Ethroughputy ™} oh AHEALE 79 Al &
ul—g] lﬁ*q(faimmss), /\]_9_;(].5—,] E]]o]]—;] A4 2104
A7Yel] whE QoS BAE 71Eo2 AMALE ddst
odek AlzE 88 A4 e a2 dare]Eel
= Max CIR(maximum carrier to interference)®| S{l\:}
MR- o) el 43
chame)E E3l FAlEE ZE AP AMARES
OIS ZAsl 7 & 15 7L e ARAE
oA 2AZel7t Ade Fddcth el 22 A
4 588 vehdich 39S sk HEA dx
2|22 2he-=2¥(round robin) 7|*He] itk ol 7|
e Ade] Abelel FhsHA| ARGl Al AT F
RS Fstng RE AMAA FEANIA
2 Algshr] Wil FBA Sdee Hde] A%
Holxjat £& Zdlolde & A5S Eelck

52 Hue & A THA SHA T4 23
A 2EE Fdz & A 58 S
A5-g Hole MAX CIR3} 2= 29l 7|49
AL ds] el &3 3HAAE FA B
Ash= u) 224 (proportional fairness) 7|He] ||
A o] 71W-E 1x EV-DO Al&ElolA ARE F<l

7Meg 7 AHgAtel A A =t gEE
A55S AF AFEE e o] A7l He A
%ZMMI A& sl 2A1E3 WHAelt

B =FollAE HSDPA Aladlel] &gt A3 &~
A==
< 3EkElzd  FHd

orl

rlo K > to

15/0¢]  HS-PDSCHhigh

speed-primary downlink shared channel)& ARgA}ellAl
2% gosle] Ad 88 HUE & 5 e B

o] gtk ¢714 Alds=
o] 2] CPICHE AHsh] 49 A& o 74 A
#J¥|(signal to interference ratio : SIR)E HFROZ &

Azt Ade FedshA ol CPICHAA 34"
Hd SRS e AHRlA AdE ddste
MAX CRR &72l&s} 22 545 SR 5
ulgl k2 4o HEE AHAlA sl P
49 Ade T WF SIRE 7Rl AMERINA ¥
st Alz"e] FHAE HTE dae|gelch
o] dyE|ZoAE Hd SRS 7Kl AREAlRKL
gl RE AdS I e 5 ol FHE SR
Zroll wel AT AdE g S 5 Ske &
z]o] 9\11:}.

B 7o) 7ALS ot 2ok DAkl 7]l
Ak A2 2AE dwelFe] SR A 2 A
ol s dohwr A= HSDPA *l/“%ﬂ 9
Al By 2Rlg FA3) VAA S
FollA AYehe AR 2AEH darelEel I:Hfsﬂ
At 2 As 2 2 AE VAl EAM3
t}. wRjEhe 2 Vigelde 2 =5 AES dert

P

I. 7|

I
HI
iz

L

MAX CIR °Eb_al2° 7V £ A% o ZHie]
£ 71A ARgAlAl A Au|AE slFeEs Al
o A 8 %IEHE 6}-”— gy Zolch of U
2L A AE ub] sk AHEA1] SRk
TTI(transmission timing interval)=}c} AlAksled i)
2AE7) 7F 2 SIRE 7P<l“ AREAIA] A
g A3l HH]MM A2 W = AR
2} i ohg- Alel A Aszict

= SIR
j=arg gljag\( )

7|14 SIRE ABlA~E SAT AA AMAF N¥
Z s ARgRle] SIRgkolch o el w7} He
A AEREE Al AHEAER A4 “%J?}‘:P MAX
CR ¥xElEe AdAtelzt 78 £ AAt ¢
AMog Auag g 5 e 7|3E AT
gFol| &&2el Mz U AfdIde F3 &
o] Z$ES 7P & e ARl Ak zEivt A
A7 Y 7R ste] e AR &
2 SRS 7 5 ) Wil SgAes Aulx
5 tw 7|AFelA e slAY A $A4

819



2B A18LE = F-%] 07-9 Vol. 32 No. 9

F3F AMgAte] A9 Ap|aE A Rate] A
£ 7o) AL EF(dop)Hls oAMIH (starvation)
7} AR 5 glrhe @] Exjjgith

THRE HApAoE d] AEE ke B
= 29 dve]Ee AHRIECA] AR ARt
Fo] Axg Il A ey £Rel 2AE=
o s AMuaE we MR ARARE
P =min(F7", F™) wHEe] AHE I A Gtk o
71429] p™ & WA APt g S gle 3
o A¥elxw, P™E AMRINA &% 77 A
Aeke ofv|giel. o] &P + gle AYo]
& AL P, =min(PM - P P ukEe] zHL r,]_o_
ARgAel| Al &gt ARl A el Ee X
Ho] Q& AF AR &7 AEAHe] AT iu}
A e A 8T AYVF ¥ Fe A
o] &7 A¥ur) 2 w7 2AlEe AHA
A AL FPihe} o) W A AREA} NHo] A
u]/\a ul-;(] 23} 7]_.9_‘;-“ 1= 7],‘:- X%E_:l'o] %1_0,.
5+ °] AMANE e B amﬂH AHE &g v
o} Mu|~E ukA ®Hch 2E AP} FHsH A
H|AE W) 93 43 AN Advlssp) o
Foll AL A=A MAX CIR 4328]5 ¥]
# A% *°94 A3%5o] gk

v Ad e A
B} ou] Hﬂléj} B g <29 A A A
RE BF o]fsle] thg i &%l AujaE vt
S AR AAshs Waleld A v 2ilEE
ol s AMgApt AdEle 2708 vepdick o] &

2 2AZE7) MplaE kg AMEAE AE

7] s dA A A eple ASE n o
FF Ad AEE Ve e ASE R v
& o]g3hed] o] Wlgo] Ay} HE AHAE A
= Hpaolct

= arg max—r—
1<i<N R (2)

A AgE HF ASES vleo] ZF
—°r A%" ARl AR AdgEn
diolel7h ¢l AH8ARe d9EA] ¥e
FES oh 54 300 23 AR "k

& ol
5 r_>.i
rﬁi “QL

1 1
R@+D=(=DRO+-xr()

880

. Metsk= 714

HSDPA Al&glellide ARERllAl &8 AdS
Adsh= 2A4189 7|42 S 4-S(throughpu) S
Ho)3} A7) MAX CIR &22]Z&3} ¥4 (faimness)
< Hdg A7le sRs 2 daelE aEx
MAX CIR# v]3t A4 -85 vehlHa 334
< A wlElEA daelFe] AviEe] sich
MAX CR 4uEl&e A% 588 Y3 A7le
w 7|R)=el shle] gAY A e $2 A
221 B AE wb| dlFe FHA A7) S
t} 2R 2Yl daEjEe] A4S BRE AMAP) F
A Aulx 7] wigel] FEA Sl # e
=g ol vk RE AMAP} o7EHE 92
AEE & 5 7] diol Aad 78 Sl
/\é ° E_Oh:]- MAX C]R_,] \%_]-zéql .-_:gx-]
zZ8l dya]Ze] gl Yo AL
A Hés}ﬂ el vlElEA dxeEe] Al
ok A vlE A3 B vlEdA dae
Z¢] 394 Aol MAX CIR ¥aelgel wls) ¥
SRR, Ak et FAsH ek A=A}
wr)9] $x7} 7R Tl wEA HIEA] g
A Aol A AR g el rk

dubg o2 2 AFH7} ARAA AdE Bd
o Az} SeirlelE Z1EeZ shie] e &
ARGt Al s WS ARS-Sh= WPH, HSDPA
A zwle A 15702] HS-DSCH #d& Aul Ab
GAlollAl ddsie] st Y49 dlole HFFE
< FA FPTIE S A2 st sich
EA A7 o g B2 AR A AE #
< QEtE TS Ag o 2E Qe @
AREA A A f&ﬂfﬂﬂ: *V\E‘!MW“ MAX CIR %3
2j&3t vlEEA A A AelE:
RolA] ettt o] ﬂﬂ~ sﬂéﬂ?l A8 =A==}t
AL Aol glejA] FAlEE SRS S5
2} Ak Ade £AE ofEA she 2AIET
71S Aokl Alsksbe dxe|Fe] As AdE
gt slelA AMgsle Fetvlels MAX CIR%
ZodslA eAlElE SIRE ARgSich 1= SIRo|
N e AHAIA 2E e dshs AR
2e] SR S3(evehll wel AsAl Ao AdE
ety G Ade thee® 2 SRE 7=
gLl A gt 23 12 Aljlste daelEel
Al 2 el &3l AR AdS €9 e W
< A3} & Aejch

O_I./

o=

_Srlr
43
ﬂ?

%

mlm

&
-{n

ﬁ
2

o.]o

oE‘,

T




=% | HSDPAA| A Hl o)) 4]

%41 SIR7|uke)

St A o B THY 2AEY el 1 A7

Tabla (SIR of sach User sl each lme slof}

H ch

{THHTTIZ|TH3ITI4 [ THhS TTH6 1
o1 -t Y AARAIN 1a
yKs B

4
s
N
5
s

&
clof-

R VRRAN

a| o pod ~

TR
=
S ————
[T 2ngsimuser
@ Drop Packet

38 1. Ak daelEe] Add A

Time slot (TTy

CPICHZ S8 7|5l A8 ARAE A%
SR $9% #lslw A€l Eol wjel AR 74
9 e sk W 2L 5HE e A
L2} Hd A AdE ¥ dta de Ado]
ZAQE A oS 7Y AERPE AdE ¥ o
A "ok °17VH SR 585 ¥9 & 4 Sde
Ade) Mg Ao Hall TEI 5FoE AA
Ade g ‘%b AR T = SIR—E— 7=
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SIR ) 11 Assigne
Channel
Level 7 [¢] Numb
um
6 7 er
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E ulglez A4fol dupaich =3, HARQ
(hybrid-ARQ)  7I"H&  AH83le]  AMC(adaptive

modulation and coding)”|Hell WE HFER AEE
dolelEs el 2F S A=)
HS-SCCH A& 53 oz 2 f75 7111%011
Agget. o571 BAsle] Axge] 8 2 A
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oke) o7 e} A Fol L& Ad e de
shte] g Az o Alulsle], =gl shie] 4
nto] AgalA Fogm S Folm, Al &
22 Zofshe Aol i,

B =R AM¥ HSDPA Al~Hle] wdst o
o} FuIl L ohex 2ol ad 33 el wid
g 24 =719 43 A Kl ] ) AEE A
HlA goog 2igsi, 7AFE 7 Ade] Sl
A7} hge) A4 ol ¥AL aEA kem 7
A Wella FdsHA BEshe AR 7HEech Al
Hol] A4S Axsh= i FCSE F3 ZAR
AL & Adg AAJc}

E 1. A 34

Item Value
Cell layout 19 cells, 3sectors/cell
User distribution Uniform
Cell radius 1 [Km]
BS total Tx power 17 W]
Standard deviation of shadowing 8 [dB]
Correlation between cells 0.5
Correlation between sectors 1.0
Number of paths 12
Hybrid ARQ Chase combining
Carrier frequency 2 [GHz]
Number of users Fixed

Pathloss model 128.1 + 37.6log(R)

2. MCS 44
MCS Coding Modulatio
Data rate
level rate n
1 1/4 QPSK 1.2 Mbps
2 12 QPSK 2.4 Mbps
3 3/4 QPSK 3.6 Mbps
4 3/4 8PSK 5.4 Mbps
5 1/4 16QAM 4.8 Mbps
6 3/4 16QAM 7.2 Mbps
7 3/4 64QAM 10.8 Mbps

HSDPA Al=sle] AlE#leld #7342 3GPP XEL
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23t ZF 7R FE )] AeE sk 7iAS
oA dole) Mg il sl AP F A A
2ol g0%el™, UmA] 20%E ARH|EESS A43}
7] g8l ok A Yo E 4 AHEY ¥E
= Az 3dsdn HEsiER AHE e A
FEE lo]w, Ast ol A Aold] AAEE 052
Er} o] EFE A o #E3A E3, AS
A Edlelde] Az A" 9XE s w3
AHEARE SR 3ol 7P B8 S 37 =sle] 24
3 A2 Frh ® 12 A2d 3 deieleE o
2ii=g

AMC PHAlE 2 )2 s8slglon] & 39 MCS
2, MCS 5, MCS 6 283 MCS 72 Al&3h} 7+ <t
A2l gAlthresholdy= ZH2 AMAle] A5 of ¢}& A}
22159 74 ¥]Q 1010c 9 3ol 3.0, 9.0, 14.0(dB)
olth2]. °] A& vlAAZY AHERIES A A4
e AXZE AHEAR] 74 vIAAIZE AREARe] 7
B} 42 dolg §& 7IXEE A ke WA
of & dlole] &2 Tsigith 27k g e
2] 73l 6.0, 120, 14.0(dB)E AHE-3tch

4.2 HuteErd

WCDMA®] 7ief3] A|2elgl HSDPA A|2Hl¢] A}
S 2L Fa G AMsle] B s
bl o)7L ) AMgAlAl 7Hlez Al ofE
o]l HSDPA Al=ElellAe] 7H1-& WCDMA AJ2~Hl3}
A 2 F880A zeEE slebrelelet 7|A=
2 MRt o AHAENE W ] AsE
o]&3lo] AREA} AEA7) o ZHIAIZ A7) BlE<l
SIR(signal to interference ratio)S Ad AFENE U7
g Fog apgRh of71xe] Agal AEA
A e AR A AEE visi
7 g A AR AlselA ez =t
£& F e o2 AR dirle A¥e] e 9
ulgich Aladleld KA Ag 7FA 3, & Al N
M) AHAL w7} MulaE w] H8 A7)k
sicka ZPAdet, A il AMulaE Al dst
= AReAL no] SIRS A )9} o] P& 4 gith

£,

EEATE A I

Jelgrif\ m=t

SIR(i,n) =




=7 | HSDPAA| A8l 4] 4241 SIR7]

A714 NE 5 71KFY F AR Sela, B
 Axd W 7IAF 2 $F5 YuiEid, B 3
P32 A Alg olvh Pu ARSAF T 31eF
A2 A% A $4 AHelx, Hyd AHEA D77}
NAFH BAE & o Age] o7 A2EA
(path-loss), A1 (shadowing), THE7d 2l 2]t =llo]
J(multi-path fading)® 22 3717 Q4o Qs #
£ Adel5S ovuigich

4.3 Eafm M 29

B EFAE AT Al HeleE EH3ch
=em A4 2ol o3 dleleld AR AR
£ 7} dejel Ak A F mols $IE F
o Al g $7HE AR AR F, BE
AR ABIAE B S Gle o] ohiet Fe)
A w7l HolEE AT F slek AARE Holel
Aplzsl EZd A4 B2de a9 49 A=Y

(Streaming) H}jo]ck

-~
Packet
Packet Inter—arrival
size time
77 A, v A b
77 7 77 7%
V2 27 v 2
777, 7 v vz
7% / 77 Z
%% 7 %
time
J% 4. ~E2]7(Streaming) EfF 2
E 3. 2 249 ety
Parameter Distribution Value
a=1.1, k=4.5Kbytes.
Packet calls size .Pareto m=2 Mbytes,
with cutoff

Average 25 Kbytes

Avg. 5sltext)
Avg. 0.6s(multimedia)

12Kbits

Random start

Reading time Geometric

Packet size Fixed
Packet call start time || Geometric

Average 6ms
RT 72Frames
NRT || 2000 Frames

Packet inter-arrival time | Geometric

Maximum delay tirme Fixed

yul

E A7l AdE 9 chezed ol nlsdt &
Fo 7 FHEE ofe] A9 3l E2 A=)
zhzke] H2) & Z7)e Ho) 25Kbyted] AR I
AE £IE ufes dgdse] 38 X 24938
sck

P

kel ) 8 Fek A7) eading i)
22 w=z At H3
Aepe 2ok 249 o)

 ofel Jlel s Avskas 2 s 4
ou AR SR G o] $29| AT
& HE PPt He deld e AdE B
o AE SE2 O geltk A% BelEE 3
3} e

4.4. N5 I} 71

e 715 918 ARl G-8service throughput)
3} 71 & 4-8(packet call throughput)S AHE-8}51 3L
At A E9E A8 AR A3 &
%~8-°] CDF(cumulative density function)zt-2 AH&-s}
ot} Au]s 8-& shte] Al 129 AT F
oF AulasE A4ES ought g We] 2E
AREAE] 58 TR ATel7] Wil AHAL 7t
Z7Vel et Mula g 94 FrRieh Auls
5L oS Aol 23] fojAin),

N ety

Service _throughput = Z Service(k)
Ncells k=t
A’\n onds
Service(k) = Z ‘wood bits (1) 5)

seconds 1=l
Service(k) : the number of good bits in k-th sector
N_,;, - the number of considered cells

N good  bits

N,

seconds

: the number of completely received bits

:seconds interval(for any user)

7 T $§ Aulag A3l 39 3 WA A3
o] A=y wixt sfRle] AEE w2 A7kAt
£ o83 AR o ASEFZ wE A Zol s
AR A A7 Eloll vl F HE ASES
veiick AMgake] 7 SRS A$EE A
39 A7 F pAE WA Rz d7|EHe vl
o] Z7lslr) dEol A I FEE Fagch HAA
E 55 A 22 A"

#bits in pktcall k

PktCall(k) =
end tarrival k
NPK((‘aIIs
Y., PkiCall(m)
PacketCall =2 ————— 6)

PktCalls

(Averaged using all users' packet calls)
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FHAALE 2O AT Foh AuaE e AR
z1e] HF 3 48] 32, 64, 128, 384, 1000 Kbpss
viebd w7 &) Wejellde] Abgal wlEe ¢
A3k o ez 2 $gel ue dAEE o
S3} zho] A2k

Number of user achieving data rate(i)
Number of total packet @)

CDF(i)=

V. ZoAE AUz & 2

5.1 2eldy AlLZ|e

2 E ZE AP EQEE e
A% sl Al”¥ehs dxelEe] A%5E MAX CIR
dwelz 2 uEEd dzEEs wsisich
CPICHE (3] 3439 Ak&z} SIRZHS- 7]E2 2 SIR
53¢ AAsked 24 SREFS AA 34 SR #
o] #Hejoll wet F /1A %Ti TEslsdct AE
T390 BeZ AL (coefficientyS A=
) ‘coef 2he HEE AHSH w9l dBelth o
& Zo] coefr} 42bd 7+ SIR 559 A4l SR 3%
apol7t 4 dBYl Rl ﬂﬂlolv} A7} &
7Hdthe A S et 9ol 2 SIRE 7t
AE AHALE AuaE 3 5 Qe §=l~a*>l Sl
e ozt

o8| 4dB2} 7dB94 741% & e 7
74A] 73l Aldsh= 3}
vl i) 3714 Al-%ﬂ-: sm CJ—@ a3 s
Zc} Ag gl F71eH wetk Ade I ke
4 9l #4 SR el golAlA et z2E=
A4 dolelE 72 AT SIRe| Holr] AH]
22 ubx] 2 AHEAEE AplaE e 2 Sl
A ek

Level | SIR Range | SIRIdBI Tevel | SIR Range | SIRIAB]
10 4 Over 35 10 7 Over 35
E] 4 31-34 9 7 28-34
8 4 27-30 8 7 21-27
7 4 23-26 7 7 14-20
6 4 19-22 6 7 7-13
5 4 15-18 5 7 0-6
4 L
3 0 Below 3 0 Below
2 15 2 0
1 1

02! 5, ‘coef’d] el W& SIREFF SIRF ElolE
28 6 2% 59 Alfel wet A8 SIRgk
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o R AR RAFE Aelck a¥ 69

oA 13} oA 25 ZU3 SR #E 7Rl A9
coef 3t wat B ASAPE ¥ Wk 4 3l

3 e wel FPAe] Fhkde AL dE5E F

Arks AL BAETt

User # Proposed coef = 4 | Proposed coef = 7
SIR # of ¥ of
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