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Fairness Scheduling Algorithm Using Adaptive Channel
Assignment Based on SIR in HSDPA System
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ABSTRACT

In this paper, a fairness 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.
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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)

E 2. MCS #4

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 A]|~dle] AlEHo|Ad 72 3GPP %i5S
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B3 AF A $4 Ao, He AHAL D7)zt
ZIA=E BAS o Aefel &gk AEEA
(path-loss), AX=2)(shadowing), T}s7d 2ol 2|3t #Hlo]
Y(multi-path fading)?} 72 37}x] Qivel] <33k wt

= Adel5S ovldict
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4.3 EsiE AN 2l
B el AAZE Al dlolelE A

Eeln A4 mxel <la) elo]elE AR A1)
= 7} Alg]o| EAsl= ARRA} = miol: B E B
A AL g £ RSl ALeARIC % BE

AP&XP} Al e S Sl Ze] o) Ao
A 7ol dlolElE AE 4 Sk A dlole]
Aplze] el A4 wee 8] 49 AEely
(Streaming) H}A]o]c}.

O <
L

Packet
Packet Inter—arrival
size time

A\

tirme
T2l 4. ~Ez]"(Streaming) EzfE mdl
E 3. g9 24 sjirly
Parameter Distribution Value
=1.1, k=4.5Kbytes
. Paret ¢ ’ ’
Packet calls size . areto m=2 Mbytes,
with cutoff

Average 25 Kbytes

Avg. 5s(text)

Reading time Geometric Avg. 0.6s(multimedia)
Packet size Fixed 12Kbits
Packet call start time || Geometric Random start
Packet inter-arrival time || Geometric Average 6ms
Maximum delay time Fixed KT TeFrames

NRT || 2000 Frames

BE A7 Ae 9 chemey ols) wsd B
o EEE ofe Aol A7 sz FEelglh
2zte] sh7) 5 =7 Hire] 25Kbyed] A )
dE BEE ges e e T 2w

= et

Z¥zke] 7l 35 3= ¢71A17Hreading time)

3 SHEEE wEa AR} Hi7l
7§° e A"k 2o o
2 AEshEct 7 7 A
— 7]%}1—;{:’5 2 o] E3xo] HAgk
2 AF 7FsEE Hle Hloly #E AdE Es) %4
o AF SEZ e glelok Al TElE= &
3}z,

4.4. 85 "It 7|1&F

s 3712 8l Mule G-8(service throughput)
3} #7] & S8(packet call throughput)S A}&-3}51 3L
AgAZEe) A 24 S8 AHeAe] A B
4~829] CDF(cumulative density function)gts AH&-3}
ek MMl g8 sl AeelA 122] A2 5
o AulsElE AEES el A8 e nE
ARgALe] 88 R A7) wfitel AMgAl 7t
271kl Wl Al g oA 2l Auls
TE2 thy Aol o dejxich
Service _throughput = ; i Service(k)

cells k=1

Service(k) =

goad bits (l) (5)

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

N,
N,

seconds

wod_nis - the number of completely received bits

:seconds interval(for any user)

A7 5 $82 Au|2H ] 52 FH HA 3
o] A= aL whx|=t Azlo] A wrix|e] Ak
5 o83 A mof AFER BE A ol i)
AA SR ARE gt Auls R AT ASEE

Hehick, AHgAe] 47} SRS AgEs 9
50 A7 F AulaE B Eaha Al wE

o] S7kP| whiel A7 & 82 AHadch A7
A ORI

#bits in pktcall k
-1,

arrival_k

PktCall(k) =

end

7
Newcyiis

> PktCall(m)
PacketCall = 2= ———— 6)

PktCalls

(Averaged using all users' packet calls)
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FHAe LR A7 Bk ABIAE RS AL

g0l 32, 64, 128, 384, 1000 KbpsE
2 Ggo] el AR ulEs
Fhos tpehlx 74 Sogo] W SR o

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

CDF (i) =

V. Zo|ME AlLEle F Zit

5.1 Zolddy ALZ|R

+4%464°1]*%L EE ARAPE EdEE TP
7doll Hish Aljkehe darelEe] s MAX CIR
daels 2 owpREeA daelsst vlasksich
CPICHE &3l 4% AR~ SIREHS 715522 SIR
Tae AAshedl 7 SRS Al 34 SR 3}
o Helell w7 7] A2 Esisivh AeE
TE31$18E o2 AlS (coefficient) S A|A 31 E
Hl ‘coef” e WE AHESP el dBeltk
& =°1 coef’} 427l 7} SIR S5°] AAl SR 3}
Atol7} 4 dBsl ZeJAddelele ffnlelek. Alrt
7RIths 28 S @il glo] W42 SIRE 7F
A2 AR AElaE e 5 Sl B8] T
& ofvlRhet

BojdgellA 4dBet 7dBS] Al #E 7= T
7HA 7l Alokele daelEes 71 daelEst
Hlaghel o714 AR8ElE SR SH=> 1§ 59
\ﬂr ﬁlT #tel S7Htel w}a} AdE g e

S FHa SR gro] depAAl s gejeR
S8 dlolB= 7HAaL QMARE SIR®] obA] Afu]
5 A e AR AR AElaE e S 3l
3

dck

N

J}}n

Ent

I 4> A

Proposed coef = 4 Proposed coef = 7

Level | SIR Range | SIR[dB] Level | SIR Range | SIR[dR]
10 4 Ower 35 10 7 Ower 35
9 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 4
3 0 Below 3 0 Below
2 15 2 0
1 1

2] 5. ‘coef’?] Foll o2 SIRSF3} SIRZ: Hlo]E-
a3 68 3] 59 Al we A8A1e] SRkl
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5 + 4
B2 ARAPE A e 9

aL :1°ﬂ Et]ra‘r IR0 TR s A5

Proposed coef = 4 | Proposed coef = 7
User #

) SIR SO # of S # of
il dkE ove channel eve channel
1 15.5 5 5 +10 7 9
2 10.3 Drop 6 6

3 3.2 Drop Drop
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