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ABSTRACT

In this paper, we propose an ASA(Aggressive Subchannel Allocation) algorithm, which is an effective dynamic
channel allocation algorithm considering all user’s channel state to maximize downlink sector throughput in
OFDMA system. We compare an ASA algorithm with Round Robin, ACG(Amplitude Craving Greedy),
RCG(Rate Craving Greedy) and GPF(General Proportional Fair) in the 2-tier environment of FRF(Frequency
Reuse Factor) 1 and then analyze the performance of each algorithms, through compute simulation. Simulation
results show that the proposed ASA algorithm gets 58 %, 190 %, 130 % and 8.5 % better sector throughput
compared with the Round Robin, ACG, RCG and GPF respectively.
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R,
mkelréi‘ k=0, K-I

k
K-1
while ka > M, do
k=0

k* < argmin m,
0<k<K -1

m, <0

end while

K-1
while > m, < M, do

k=0

G, et [ R

—min_ | k=0,...,K-1
e

m, +1
[ < argminG,
0<k<K-1

m; <—m; +1

end while

2! 1. BABS 4a2|&

o= e AEBOlT Ry, = 7 AHAE &7
sh= Mg s, 7 Aeal)h @ pe A A
S my A eaE B4 T 5 ol

2 12 BABS 437229 Pseudo Codes t}
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2.1.2 ACG «12|5
ACG(Amplitude Craving Greedy) ¥2]&L

Ensure : m, is the number of subcarriers allocated
to each user C, < {} for k=0,......,K -1

for each subchannel m=0:M —1, do
k* < arg max |Hk (m)|2
0<k<K-1

Let #C, denote the cardinality of set C,

while (#C,. =m.) do
|H . (m)]” <0
k* < arg max |Hk (m)’2
0<k<K-1
end while
Cow & Cp W {m*}
end for

J2 2. ACG &uEl&

BABS dvElZezxe] Az a2 72k 28z}
ANA MEAGS I F= rHo=H A WA
ArApdRE w2 B2 B A
2 7 Auspdels 714 & Channel Gain < 7}
A= ARERPIA dE AEAES 3 dlFs 7]
Hélo]‘:}[zl.

g

&

H,\,=aLrgmax|H,\,(m)|2 (2—5)

where m=0:M—1
k=0:K-1

A (259 |H,(m)P& mWA Aradels 2t
AH8A1E29] Channel Gaine Yepic}h 2% 714
Z Channel Gain H, 5 7FX& k WA ARl
mWA ABA DS Ik

Rteb S Alefsh= I FAtel BABSHare
5 ol Azl g3 Au A AsE 9 8t
A EHe ARAAE o oAk AR AdS I
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I3 2% ACG(Amplitude Craving Greedy) %
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v]3led Throughput SHelli= 5K 9l, Bxt=
7} e ©e] 9tk

1% 3S RCG 472]Z2] Pseudo CodeS e}
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Alzkel] whg AdwEbt Az 53] 54S o]
43 dae|Feltt. F, AREARES] Al iy A
HE o]83}¢] Faimess & HAS= dwE|Solc)
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Ensure : m, is the number of subcarriers
allocated to each user, 7, () is the estimated

transmission rate of user £ on subcarrier »

for each subcarriern =0 : N-1, do

*
k* < argmax, (n)
0<k<K-1

Co = Cr U {n}

end for

for all users k such that #C, > m, do
while #C, > m, do

I* « argmin 1’1’111’1 —rk(n)+r,(n)
{E#C, <my) 0sn=N-

n¥ < argmin—r, (n) +(n)
0=n<N-1

C, <« C\{n*},Cp « Crouin*;
end while

end for
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Initilization

1. Set user's required datarate :

Re (k =0:K-1)
2. Set of available subchannels :

A={0,1 ..., M-1}

are empty :
A, ={}, fork=0, .., K-1

rk,n

3. For every user, the available set of subchannels

m*=argmaxr, , (m =0 : M-I
== If k,, has multiple m*,
. . o (K
m,,, < argmin( Z LU)

4. Datarate of k" user's at n” sub-channel :

Algorithm

Set user's priority (k =0 : K -1)

Rk,acqmr::d
Pk =t
R

k,required

end

k 454 :argmkinl’k

k=0, kh 4o T
else
* *
m,,, <m

end

Result update

A < Ay uln

Fas opt 3

Rk,m <« Rk,m -

F, N
asusTop

A« A-{n,}

% 4. ASA &=

< Al—&x} k 7F e m A AEadelxe]
Aggolrt 182 R, & AHA k 7F 2739
= AFEeltk F AMle] ashe AEE vl
slo] 7hg AL oo AFES 175}%% ARgALel

=4, o} thE ARSAlelA T FA] 2 A
B FollA] AeEl ARAL Ky, oA P =
Channel Gain, &, 7P} =& A$ES ¥4t $
UE AE AGS Aerh o] wf, AMARES 714
ol #}Ale] Channel HHEE A5} AlA A3h7]
wj el 71A5re] Aol = gk ARERIA] Ut
Channel Gains HAsh= Ax Ado] B4 7)) &
A&k 4 9lck

k= ar .
m*=argmax (r Frsrs )

(2—-9)
m=0:M-1

/Ll 2-7) oﬂ/q Tk-,ASA_’,,,,’\% ‘d@% kASA /\}-%-Z}
7} m WA AEAde|d BA we S 9l AL
Eolok AA ABAD F AR kyg oA 7P

o AFES AT 5 Qe ABAELE m* o]

3, ole 54

N & < Sk

AR, m* AnApdEe] Aswle] thE AgAE
oA A AEEE Fah

A9 &g, (k)
Rm* = Z Teom — Z . (2 - 10)
=0 k=0, T
¢ "4 54 k# ko
A7 R, = AEE ARSAE AlLjd mE AL
BAFEe] m* ABA el w4

S8 otk

A, A 2-8)ell 7 R, Z71E vlagich

71 2R 7k (&, m*()pt:
P ARG AN ARl Al ek
, TRE ARSAREClAl o] W2 ASES v 5
ABAQEE dAEo 2N A A2l A
o $ 9tk ey 7)Ee] ALd A A
=l 7HEL Hg} Zro] AdelEl ARgzlolA] &
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o .

o g sk, Anad Wssk by

M

argmin(R ‘)

m
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ki | ka| ks | kq ki | ko | ks | ky
m| 1| 6| 2|5 mi| 0°'®)| 0] 0
m| 2| 6| 6| 8 m| 0] 0/@®)| 0
m| 3| 8| 2| 7 ms| 0f®)| 0] 0
m49364»m41@000
ms| 5[ 2] 3] 1 ms[(®)| 0] 0] 0
me| 2| 2] 1] 6 m| 0] 0] 0['®
m| 1] 1] 3] 4 m;| 0| 0@ 0
mg| 2| 7| 2| 9 ms| 0] 0] 0['©

J2 5. ASA dwE|&e] A4 o

Al ARgALef Al ShgRic)

I3 4= ASA da2]Z2] Pseudo Cod =
ehil Zlo]a 1§ 5+ ASA o]-g-3}]
7k AR Al B AES f%‘%f& eflo]ct.

a8 5= AlzEe] F AMAPE Yl aEla &
AB A oy Aeta 7Pgska RS AR
2 A5 AuAgd HES vehdch 28 5604
vepdl Zb ARgAte] ZF A B 8 7S Channel
Gain 3, &, ZF AHERllAl BAsks 25E ¢ (m)
+ ek

AHARES] 8 AEEe] Fdsihal sAEh,
74 = FEA el ky ARSRNAl P S
AFES AR S 9de my AEAdL ddsE
th vk ky ARSARIAl my MBAES K
Al A= my, ABADE :LE]J_ k, *F&X}ﬂlﬂl%

g ABALS ddsErl 1 F kg ARAPE A}
Ale] o AEE vl 7P AL AFES 2
2 k] wjel] Z)A] =2 FEA 28l ky ARS-
Al A MBADE s Fok

o] wl ky AMEAN] MBAL F myot m, A
B Ado] =3l Channel Gain, & HEES H
Agto g 7|x|52 ofd MBALE ky AFEAlA
sl 2 AA ol

oldd Aol 7IEe] FAAdEY duElEEe
tE ARARES] IS aEfEkA] o wEs] my
ABAde] =47 my AR Ade] Anc) w2
witell ky AREALIAl my ABAES A 8 Fok
b ASA LaE|Ee I F oW AuAdS k,
oAl & & AIXE AAZTE S A A
(2-10)% o83k A -1 22 A} ket

MN

o%

S}
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4
qms(k)
R7VI Z = 8
g IZ:L T
o~ 3
(2—11)
4
qm7(k)
R7VI E = 6
! k=1, T
k=3

Al @2-11)9] AellA & 5= glRel, vk ARt
oA A 4 gl AFEC] m, ABAERES my
Arapde] o Ak 1 BRR VA= ky AR}
AA m, ABAE T Fok

ntef ©ed] my o] MBI IIY my, Hel wp
B o]fRke® ky ARSAMIA myE sl &
obd, AAEel Al2~8e] Throughput 2] <387} Q)

A ek 2 e AhgAEe] 4 Teld 54
A4 el Al s FRAE el 5
1

Al 3-1)elA G=

2218+ Geometry©o] 3L

Shadowing®} Path-loss %HS-
(v, RIGHT= w577 3
of &A= T+ 7Fs¥F Multipath Fading
Component®]™, Frame -T7tollxe] Hgte = g+
ot (Y RIGHT= H3E77F yloll EAlsle 74
7}58F Multipath Fading Component®|™, w}z714]
2 Frame 77rollAe] Hgko g sk

e A=z ARl wE AR S
vehfl Path-losst= thiat o] E3,

L, (D) =40x (1—4x 10 *Ah,) < log,,(D)
—18log;y(Ahy)
+21 < logy, (f) +80 (3—2)
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o714, D= w7 A= ARkm), Ahy=
71A]=9] #°](m), f + Carrier 53 (MHz)°|t}.

Log Normal Shadowing> 7]A|==} whizle]
Aelell FAgle]l T el sl WA=l A
Ais vehie ZeR, Zx=3 JSEe] fA7)
FAsitlEle = A wEk AsrE HAe 7
e oE F oS ovigelh A A S
AEP] $leid= = oV 717l Ale]e] Propagation
LossE H|aafok sl=dl, o|& Hsiie 5 2
I 7|1A5E Alelell EAlSl= Propagation Loss®]
AEAE arefsledof ket 7h Ale] sl s 7]
A|=7} Shadowing®] Correlation> 1.0°.2, z+ Al
o] b=} 914 71A=%}k2] Correlation < 0.52 ol

Path-loss®} ShadowingS &3t =Hda} 7 7|7
= 7F s A e A 3-3)F 2 e R
wde] ok

L=k,D "10"°R? (3-3)

4714, D= =3t 712 7Ee] AR (km), ue
7342 7+ Exponent, RS oL} o5, X& -2
00l EFHAR= ool 7R 8ol kgD
= 413 Path-loss 3t& vebdith X+ 2E 7A=
o ¥l FE W Z,3 7 7|AFe F=A<
5 W4 7,9 Weight Sume2 xdsc) F &

W 7,3 2,2 Bl 0 ol FERAE 03
7129k EEHroltt. a8 ER XE Al (3-4)¢
Zro] xEFICh

it

X=aZ+bZ%, a+b" =1 (3—4)

o714, A= v}E Al AEj7l Shadowing 7
Correlation, 0.5 (F, a® =b*=0.5) & 7S 283k
ol z2E]ar 9] AXbell= vk 8471 445t
*Fast Fading : v A&vic} 3= #d 2d =

o whe} 7§AlE™, CINRE vf AlEvlc} Aikglch
* Shadowing : ¥ =< A 7|7F F9b LA

W AlEHe]A Alzke] 20ms ¥ F= A% v

o} 7yl
e Path-loss : P =hit A 7]7F FoF B4
» Antenna Gain : Horizontal SFellv} sjgl=h-g-

S22

ZAzte] AEjold AR gkl AL 4] (3-5)

Gain - dB
s s
\
/

-180 -150 -120 -90 -60 -30 0 30 60 90 120 150 180

Horizontal Angle - Degrees

T12| 6. Horizontal Antenna Pattern
o} gro] Al

A(#) =—min

12(i)2, Am} (3—5)

93(1[3

where -180 < 6 < 180
min|] is the minimum function
05,5 is the 3dB beamwidth

A, = 20dB is the maximum attenuation

Main Antenna Lobe

. /' Sector 1

120 Degrees
12! 7. 3-Sector FEY S

Background Noiset= T3} o] A=)

N, =kTF=138x10#x 293X F (3—6)
—174(dBm/ Hz) + NF(dB)
—167(dBm/Hz)

where NF (NoiseFigure) =7dB

N,B=—167+39.9 =—127.1dBm / Carrier
where B=10MHz/1024= 9.765625 kHz

(3-7N

AMCE A-E3p7] 213 Apdel] w2 Hants] 2
-3 35}e] Table> LLS (Link Level Simulation)S-
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1. stk wxakel apd

k2] 33l wWE PER 1%%
nE35= CINR (Ped-A 3kmy/h)

Wz WA 3.3} CINR (dB)
QPSK /12 -3.89
QPSK 1/6 -1.57
QPSK 1/3 0.92
QPSK 2/1 3.10
QPSK 2/3 5.84

16QAM 12 8.64
16QAM 2/3 12.6
64QAM 2/3 17.1
64QAM 5/6 21.4

Target Cell
[ Sector 0,1,2 |

T3 8. Alzdl il Aol dS $13F 2-Tier the A 3V

53l 22 4 3tk Ped-A 3km/he] 73, sk =
Hxs Al FEstel] w2 PER 1%5 w3}
= CINRZ 3 1o Yepdr]

3.2 2oy 24 4 n2jo|H

A A7t 7l es 2Rgshe Algl Ml 4]
A AlEHeAdE $18ed, 11l 83} 72 Hexagonal
A7 AR 2-Tier the A 3748w,

o] —?‘4 o A 37 Foke] Target Cells
ERFste] F 19709 AR FAEY, 2+ A2 3719
AlE] R :r“éﬂoi % 577He] AER o]FexIch
gt 7t 7]A]=-2> Hexagonal 2] FAldl $x]3}
a1, ZF 71X ARl 2RE sl 7R
w3k b AJE{9] Reuse Factore 12 FU3jcl

X 2= AlEHelAdM H4% 7] OFDM A
28] sepile g il g2)3 § 32 2-Tier
s A FHAelxe] Alg] wl AlEe]dS ¢
g AlEHe A gl s vrehioi

=20 =
B o4 2-Tier 37 3}ollA] Ped-A 3km/h'®
A o2 2 oAl kA daElEe MY

E 2. 7]¥ OFDM A"l 3}zjnlE]

OFDM System
Item
Parameters
Duplexing FDD
Bandwidth
, 8.75 MHz
(Nominal Channel BW)
Sampling Frequency 10 MHz
Sampling Period 100 nsec
FFT Size 1024
Used Subcarrier 864
Data Subcarrier 768
Pilot Subcarrier 96
Subcarrier Spacing 9.765625 kHz
Effective Symbol Time 102.4 us
OFDM Symblo Time 115.2
FDD Frame Time 5 ms
Symbol / Slot 42
Subchannel 32
Subcarrier / Subchannel 27

F 3. 2Tier ths A 3749 A28 @€Y AEeld g2}
mE]

Item Sub-Item Parameters Value
F Band Carrier Freq. 2.3 GHz
red- B tective BW 8.75 MHz
BS Tx Power 43.0 dBi
BS Tx BS Tx 15 dBi
Sid Antenna Gain
c
BS Cable Loss 3 dB
. BS Max EIRP 55 dBm
Link BS R
X
Modeli . i
odelng MS R Antenna Gain 0.0 dBi
S * |BS Thermal Noise |-174.0 dBm / Hz
1ee MS Noise Figure 7.0 dB
Frame Sync. Perfect
Path Loss Model | ITU Ped. Model
Channel Standard
andas
Model i
ode Shadowing | 1, iation 10 dB
# of Cells 19
Cell Cell Configuration Hexagonal
Input -
Cell Radius 1 km
Parameter
MS # of Users 12 / Sector
Position Uniform

Throughput, AF8-A} ¥ Throughput & ¥4k}

1. RR (Round Robin) : 3271¢] ABAd& FRF
(Frequency Reuse Factor) 1= AF83ta Sms 9]
Frame "} 3HA¥ AMC & sssh= A%

2. ACG RCG, GPF, ASA : 32 719 Ax A

< FRF 12 AME3la, Sms vhel & ¥4 AMC
S 20 ms ol FAAILE A A5,

a3 9= Akgxke] Ad 2 257} Ped-A 3km/h
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A 7o AEAEE I e 5 9la
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< dgo=2x AHAHQl A|2"e] Throughput ©]
- =5 Zlolok zElv AAl A2l AH]
2 3 gl vide] AN weel A
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