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ABSTRACT

This paper solves the problem of finding a suitable sub-channel and power joint allocation method for
multiple users in 802.16e OFDMA/TDD cellular systems. The joint allocation is thatfirstly the sub-channel is
allocated to the users and then suitable power is allocated. We propose a FASA (Fairness insured Aggressive
Sub-channel Allocation) algorithm which is a dynamic channel allocation algorithm considering all users’
channel state information conditionally to maximize fairness and throughput. The improved CHC algorithm,
which is dynamic power allocation algorithm, is also proposed in this paper. The Improved CHC algorithm
collects the extra of the downlink transmit power and then re-allocates it to other users. Simulation results

show that the proposed improved CHC algorithm additionally increases the fairness and sector throughput.
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Ensure : m, is the number of subcarriers
allocated to each user, #, (7) is the estimated

transmission rate of user k£ on subcarrier n

for each subcarriern =0 : N-1, do

k* « arg max r, (n)
0<k<K-1

Coo = Cpe L {n}

end for

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

[* <~ argmin mm Tk () +r(n)
{1#C, <my ) 05n<
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Initilization

1. Set of available subchannels :
A={0,1,.., M-1}

2. For every user, the available set of subchannels
are empty :
Ay ={}, for k=0, .., K-1

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

T

n

Algorithm

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

end

Kyygq = arg max PF metric,

m*=argmaxr, ., (m =0:M-1)
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5 dw®
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k=0, A‘AM,\J T

else

m;W «—m*
end
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while (Powery,,, >0)
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¥ _
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if ( Powery,, > Power* )
Power,. < Power,, + Power *
Power,,,, < Power,,,, — Power*
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Power,,,, <0

if (Re2R,, i)
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end while
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o] Q-77sH= Data Ratag W 35k ARExlE<l
A e R dolse Yoz AHEAE

4.1 2o AEHE st T nEAE
Alzele] 7] wels A 918 CNRS 4
@3k 2P A @1y A, GE 4=
Path-loss7He 77298} Geometry©]x, )} = M
Zb glell EASl= 78713t Multi-path  Fading
Componento]®], 3Z|§] F7rol|xe] Hid grow g

o Wi negn g Edaske Faobse
Multipath Fading Component®|™, wlz7X|2 |
o TN B Fhew gl

4 2
2|
(C/N)OFDM = = K Sy
G+ Il
k=1

iz 7|27k Aol whE AR s o
ehY= Path lossi= thea} 7ro] malsicp™l

Ly (D) =40%(1-4x107 A%y )xlog;, (D)
~18xlog, (Ah,) (4-2)
+21xlog,o(f)+80

o714, D= whda} 7)x=7ke] A (Km), A, =

7|2 Eo]| (m), f = carrier 55 (MHz) ©]ch

Log-Normal Shadowing-> 7]A|=13} whdztke] A
ol FAGle] T FAl sl A== 7 A
He el AR, ZA= v X7t 5
dairiels FH Al ule} Asr) e llasd
= e F S-S ovigkt oy A 7S B3
7l $ii= = ol 7IX= Alele] Propagation
LossE ®lasllol sh=tl, o5 $slix+= 54 =%
T} 7|AF Alelel EAl8= Propagation Loss®]
A IAE aEsielof gt 7 Al v g
7127t Shadowing®] Correlations 1.0°.%, 7+
Aol whal Q] 7|A| =7 Correlation 0.5%
gho

Path Loss ¢} Shadowings ¥33t vz}l 7+ 7]
A= 2r skeF =38 Fkle A @-3)3 22 W
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S Ad s} Asd

g A% ¥ S3els

oz wag "

L=kyD™10*""°R? (4-3)

714, D& s} 71XF 2ke] A2 (km), uE 7
2 7}2)] Exponent, RS <HL} 0]5 X+&= 72 0
oli FFWaE= ol sEgAlel FEEHgolch
KoD" = 413 Path Lossats vepdch X+=
7Rl ZEQl &F Mg 7,3 7+ 7|A] 5|

L:@ ?Fn

el & WS Z,°] Weight SumSZ %%
T e 77 Z= FHael| 00z JLT{i]'7]'
ol hgAel SEgelt TelmE XE A
(45} 2o] FRH,

rl*l 4

Q

X =aZ +bZ,, a*+b> =1 (4-4)

7|14, A2 t}E Ae] M7t Shadowing Fh
Correlation®] 0.5 5 #-g3kc}.

3 Sector Jcell A FHd] e} o]5-2 dBi
2 AA=w, Zp7ke] AlE]of|x] A8-%l Antenna pat-
tern TR} 7o) AojElci!el

2
A(9)=—min[12( o j,Am] (4-5)
03dB

where —-180<6 <180
min[ ] : Minimum Function
O34z 1 3dB Beamwidth
A, =20 dB : Maximum Attenuation.

a3 9= 3 AE] qkeE Ff=lo]r).

Gain - dB

-180 -150 -120 -90 -60 -30 O 30 60 90 120 150 180

Horizontal Angle - Degrees

2l 9. 3 Sector Antenna Pattern.

Background Noise+ th2-3 o] A=)

Ny = kTF =138x107 x293x F
=-174 (dBm / Hz) + NF (dB)
=-167 (dBm / Hz)
(4-6)
NF (Noise Figure) = 7dB

NoB=-167+39.9=-127.1 dBm/Carrier

47
B=10MHz/ 1024 =9.765625 kHz
F 1. 7t MCS Level ™} PER 10" Target CINR
Modulation Order Coding Rate Target CINR
1/12 -5.17
1/8 -3.17
QPSK 1/4 -0.17
12 2.83
2/3 4.39
1/2 7.43
16 QAM
2/3 9.89
64 QAM 12 12.82
2/3 15.29

4.2 29| A% 24 9 ni2io|s

QAAE7} 7o s 2esl= x]/\al #4974
A A EHeAE ?’]3 o, 29 103 &
Hexagonal A2 A% 2-Tier ti5 A 4L
Sgick o 398l o A 9HE T Vietm
Cell& EF3te] 5 197)e] az 7 A
B2 FAEo] % 5709 el o] 5ol
zF A= Hexagonal Ao Sl #1A8ka, 4
AAF 2 ARE R Bdseky pAs 7
Sector 2] FRF (Frequency Reuse Factor) = 19]
o} AlEHe|dS alE Al Feke] Victim Cell
= g 10008 o)A Uniform 3HA| YA
o7y olFAF AR AIE AT, FH
Cell 9] Interferer TH=r-2 g wWink vbAA|7Ic) 1

Target Cell
[ Sector 0,1,2]

12! 10. 2 Tier Cell Environment.
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2|32 CINR AAHA] Victim Cell o] AMAFE2 2}
A1€] SectorZH-E]= Multi-path Fading < 73,
e}l SectorZHE]2] ZFI-> Path Loss, Shadowing,
Antenna Pattern %= w23kt

¥ 2% AlEHelAdddA A4¥ 7] OFDM A
26l gejrlel s veRdcl 3 32 2-Tier vt A
Aol o] A2l il AEHe)E f1gE e

1A stepelel s vherie?,

o]

E 2. 7|2 OFDM AJ2~E W<

4.3 st XA 2o Ay Znt

2 Aol sekaclx sAAEd dae
i 43t Ao FAAEHYY daeeE 44
s 7399 455 Throughput 2 Fairness 2| 3%
Aol vl At 28 112 sAA 28
gt A83s Ao 7 dae]E H Sector

ThroughputS “epdch AR8AE9] APAHREE o]
43}%] 9= RR (Round-robin) ¢ 7% t}& <3
2]Zol] 18] -2 Throughput2- Ho]x glrh

Item OFDM System Parameters
Bandwidth 8.75 MHz
Sampling Frequency 10 MHz
Sampling Period 100 nsec
FTT Size 1024
Used Sub-carrier 864
Data Sub-carrier 768
Pilot Sub-carrier 96
Sub-carrier Spacing 9.765625 KHz
Effective Symbol Time 102.4 us
OFDM Symbol Time 115.2 us
TDD Frame Time 20 ms
Symbol / Frame 42
Downlink Symbol 27
Uplink Symbol 15
Sub-channel / 1 Symbol 24
Sub-carrier / Sub-channel 36

E 3. A" #4344 A[E#e]Al Parameters.

Item Sub-Item Parameter Value
Carrier Frequency 2.3 GHz
Freq. Band -
Effective B.W 8.75 MHz
BS Tx power 43.0 dBm
- BS Tx I'Antenna 15 dBi
BS Tx Side Gain
BS Cable Loss 3 dB
BS Max EIRP 55 dBm
Link BS Rx /.%ntenna 0.0 dBi
Modeling Gain
-174.0 dBm /
MS RX | B9 Thermal Noise
Side Hz
MS Noise Figure 7.0 dB
Frame Sync Perfect
Path Loss Model ITU Veh.
Channel Std. Dev.
Model Shadowing
10 dB
# of Cells 19
Cell Configuration Hexagonal
Input N
Cell Radius 1 km
Parameter
# of Users 12
Position Uniform
256

Sector Throughput (kbps)

B RCG B GPF O FASA ‘
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a8 1. ST da=]E7e] Throughput Bl

53] olEAo® Ealme wig- A ATl
tl-$- =2 RCG Lw2]&2] Throughput ©] %
F&S B 4 glth o]E= RCG ¥ & AHA9
A7} o2l BABS dxE|Eel uwlE SEAlelch
$4 BABS 4iE|E&e BE AR} sk dlo]
H AFES Aula vkE 5 9l Fehe] Ade]
otk 7PEe) geEla Ay Hass 913
odare]Ee] BA wiitel] Ad ARSRe] v Algxt
o] AR o g AdS g ub ok

%, BABS Aol 7|2 7HAAE i
Ade] EAfgch AFRQIAIRE, AA] Al~gle] -
Ade] AgrElolglorn 23y A ASe] T2
ARgAEe] AEE A e WA FEhA ok o]
H o]f= 18] RCG LE|&e] Alse] Jrk

B =Rola Aokl FASA daE|&e] AS$- A}
Sx1e] EAFQl A AR Au|z wh2 dlolE]
AFES SAll st ARAE AlElEla, tE
BE ARl A AR aEsle], ARl A
Al A 7 AEgE FAES S9ElTr] wiel
Round-robin ¥rl= <F 82%2] Throughput A
Kol glew, GPF ¢eElE Hrle oF 4.9%9)
Throughput 342 Holx vk ¥ 12& 7+ &
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A dTelzel oI ALgAl 8 Al
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Data Rate /1 User

600

500

400

300 A

200

Data Rate (kbps) .

100 1

Average Data | Standard

Rate / User- | Deviation.

RR 198.8. 89.5.

255.5. 92.9.

119.7 46.2

336.1. 118.2.

[ —=rr

- GPF

-=—FASA 3423. 117.9.

J3 12, wEAEEd

=9 ZFHAE Y Y Yok 2FHApE G
F=2 FHAo] &2 Zlolth RCG LwEl&e] 74

BABS el ofs] Ad Ab3to] L AL8x}EolA A
FHRo g FAGS dudsiFor Qs Tl vl

L =88 B % 9lth FASA ¢38]&S GPF &

TvraE =2

aejFel wlste] FAe]l w55 & 5 stk ol=
FASA ol of3l »= ARAt 7hsdt AMlelAl =
- A o5& A FAdS d9 ke

Sl #7] wiatoleh
1% 132 FASA

= O
daE|ES

< g 5 ARREY] ool AHHEE 35l 9led,
272y 50%, 60%, 70%, 80% < AHL FATFI

2 799 Zo|c) Preamble = E3F Ad HH
= AlZte] Z3Fgtel wel wWslsly] wtol| Margin
o] Sho] AR <Jed

Power Allocation (Phase 1 : Power Collection)

4500

4300

4100 BNoPA

3900

B0% Margin
3700
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3500 ——| "

3300 060% Margin

3100 u70% Margin

Sector Throughput (kbps)

2900
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2700 ———

2500

32| 13. Improved CHC %378]%2] Phase 1 573 Z}.

sl 745 A=l 4 CINR
= A% BT o)z

Throughput ©] el A3le= Z1& =
Arde] WslE Zkste] o= A %=°| Margin
3 oJo] A Flpafel Rz Zolek o] WAL

&72]Z7k] Fairness Bl

AA seETE e A w5hEe A
1304 B 5 9lek I3 14+ 7IA=o] 35k
o] HHEE Group 2 & ARAEA Fwdst
oty AtellA & & g%l 50% <k 70% 2| A
He W vUAE 358 F o] Al
= 799 Throughput ©| 7P =A grow,

60% o AHE Wla oAl d0%°) HEE AL
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Fairness Measurement

Sector Throughput (kbps)

Average Std. Dev.
GPF. 338.7 118.19.
FASA 3492 117.91
1 2 3 4 5 6 7 8 10 " 12
User GPT +ICIIC 4199 7561
[ —#—GPF+ICHC __ —5—FASA+ICHC __ —e—GPF__—AFASA __ — - —Threshold | FASALICHC. | 4396 72,50,

1% 15. Improved CHC &1E|&

ILE AREAES] 3 Throughput ©] 256 kbps &
i gleks Zeleh ole EE ARARES 256
kbps & HHEShe AREARS} RIS Sl ARSAF L
2oL ofe]] Ap|~E wEE F e ARAL Al
2 F e F 256 kbps & S ARSAIES] o
o] AHE 3]93810] 256 kbps & WA ek ARE-
AFEelAl A sl Adfolck

FASA vs. Max_CIR
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4000
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3000 —
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2000 —
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1000 |~
500 — ¥
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I3 1694 B 4 9l%o] Max CIR <4
AAH el Al2~ele] Throughput 2 vi-§- =3 wb
3 AH&AREZES] Fairness 7F v S-S S 9
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w9 =

I3 17-2 Round-robin &72]&3} GPF 4z
7 FASA da8j5s 54 54 AL dds
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