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ABSTRACT

The IEEE 802.22 standard is being developed with the target of improving the efficiency of spectrum
utilization and importing the new wireless communication service. The WRAN standard based on Cognitive
Radio is being processed for sharing TV bands. In this paper, the efficient spectrum allocation scheme and the
optimal power allocation scheme, Partial Constant Power Water Filling (PCPWF), are proposed to maximize the
channel capacity and spectrum efficiency and minimize the interference between adjacent cells. And we maximize
the system throughput and fairness by using proposed dynamic cell plan that efficiently allocates channel. The

results of the simulations are presented to verify the utilization of our proposed scheme.
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20061 10¥ FCC(Federal Communications Co-
mmission)= A AJH]29} 78l CR(Cognitive
Radio) 7171¢] ARS-& &3Pz wilS Asia
el 717] AR s7F SRS AR olelgh vk
AL SAs] 918 2004 119 IEEECM =
802.22 WG(Working Group)< 41443l CR 7|&
< o83 TV Wiy 34 FA $A%l WRAN
(Wireless Regional Area Network)ell ©lg+ PHY /
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WRAN Alzdlolds TV thels difes -4l
Al A AlS B S, U] A 914
E A153] wesie] ZHdel disk ReE Hg= 3t
ok w3k 7S arefsle] AI7H, b o2 ARgs)
A She ok ARIE AHSRES Tk o)
ZHd WA Y (keep-out region)©]3+ WRAN /\]

2~®lollA] TUS} BS(Base Station)ZF ZFo] w]x]%|
e FHio A=Z Ao¥Ith WRAN 3ol
M WA s ARkslr] 918l DTV, BS, CPE
(Customer Premises Equipment)2] A]2~8l w}2}n]E]
2 %1, 2 Y 49 o] JAHFH, o)2 EdZ
DTV 7|#=3} BS, DTV 7|AZ3} CPES] A& A
gk FH(noise limited contour)S AHET 4 glom,
zZ+ 717 Ay AR 799w 7H A
T9E A9 4 9k

A DTV 71252 Ak5 ARk 708 A3
fsted, DTV 7IA=2 A= &4 1,5 73
A ()3 Zew, Zh el sl gk E 16l
st 4 o

1
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E 1. DTV station parameters

Frequency (Mtb) 617
UHF TV Channel 38
1000 KW

v ..
DTV Transmission ERP 600 dBW
Antenna He1g1.1t above 500 m
Average Terrain
Sigma-location (dB) 5.5
Probability Location 50 %
Probability Time 90 %

Required field strength 41 dB(&V/m)

Path loss needed beyond 1m 155.9 dB
Distance to noise-limited
contour F(50,90) 135.05
E 2. Base station parameters
100 W
B ion EIRP
ase Station 20 BW
Antenna Height above
. 75 m
Average Terrain
Sigma-location 5.5
Probability Location 50 %
Probability Time 90 %
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E 3. ATSC A-74 DTV Rx performance guidelines

](1/32 da;3 Irlll(;me limited contour 23
Noise limited field strength 41 W/m
DTV Rx ANT discrimination 14 dB
Polarization discrimination 0 dB
Max field strength at DTV Rx 32 W/m
BS Tx ANT discrimination 0 dB
From DTV noise free space 1,377.2 km
e s
I 4. CPE parameters

Maximum permitted CPE EIRP * W

6 dBW
CPE Antenna Height 10 m

Ly = (ERP, ., +2.15)— 10log (47)
— (Field Strength p, ., — 145.8)

= (60+2.15) — 10log (47) — (41— 145.8)

=155.9 (1)

. o]uj Field Strength , = DTVelx 875+
247417“:2 oujglc}, theo® BSO AR &4
LBS€ %3}7 ] ‘or] 5‘H/H, J?-‘;LE]’E‘ ;{'173” e o]'E
Field Strength,7} vlB] AH2l=|ofo} o], o= A
@3 Zo] AR 5 9lay, A 32 el g

sl 7k B5e % 3o4e] g 2k

Field Strengthq= Noise Limited Field Strength
— D/ Uat Noise Limited Contour
+ DTV Rr ANT Discrimination
+ Polarization Discrimination
=41—23+144+0= 32 2)
A @elH 2R A 7wl delEd, BS
o] AR EAE A 3 2ol ik 5 gk
Ly = EIRP,¢— 10log(4)
— (Field Strength 4 —145.8)
= 20— 10log (47) — (32— 145.8)

— 1228 3)

668

A (D), 39 #el AASH, 7 7|A=e] et
vlele} $1%] g5 9 A7 BES viste® At
g 31l Ly, B Lyl EEE 3 Ag T
AL A 4 glow, Feprlge] AR Frel [3]
of E3EA| & 7S, v oabHS o83}
o:] ;g._a_ Zﬂb‘]— ?Oﬂ o Angs]-r/}.
%, A7k 3 10 %7} 2= %‘r%loﬂxi DTV 7]A|
2o AR £4 1559 dbS nlEle g gk DTV 7|
A=) A AlgE 79 135 km, BSOS AR &4
122.8 b wiskez 3k BSY A% AljE 7o
3133 kmZ T3], DTV 71A=7 BS Ale|e] 7H4
w2l 79 166.8 kmE AE3 9l Aot

CPE®| 7= £A48 A&Esh] I8k, 41 Fal
DTV 7|AZel|x¢] CPE H Y A4 1w
slokalnd, ol A (4)3F Y,

Maox PFDat DTV R
= Noise LimitedFieldStrength
— D/ Uat Noise Limited Contour — 145.8
=41—23—145.8=—127.8 “)

4 (@3 3 391 sfeblEl olgal creel Az

EA Lopr& T A (53 2] ARl 5 gl

3 5. FCC OET Bulletin 69 DTV into DTV interference

D/U at noise limited contour
dB
(-84 dBm) 2
Noise limited field strength 41 W/m
CPE Tx and DTV Rx 14 B
ANT discrimination
Polarization discrimination 0 dB
-127.8
Max PFD at DTV Rx 2
W/m
Path loss needed beyond 1 m 92.8 dB
From DTV noise free space 43.656 km
Distance to noise-limited
. ki
contour F(50,10) 3.108 km

Lepp = CPE T and DTV Ry ANTdiscrimination
=+ Polarization discrimination
— Mox PFDat DTV Rx
=30+0—(—127.8) =97.8 )
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1%l 2. Partial Constant Power Water-filling

S
N Lyos kB

PGy Gyl0) ( _g)”(l, an @)

: drdf \?
L\’L()5(f7d,h37hT): (T)

10~ 30457128 0.06
AT (i) ®)
GGy f
9 \2
GB(G): *minllQ( ) s Am}
93(1[}
where —180° <6 <180° (©)]

o, P,+ CPE A% 79, G,& CPE <t
15, G, BS <Y ©I5, 9= 3l CPES} BS
o] otelut 4 WhEke] o]F= Ak, 6= T T
ZKguard interval), d+= BS¢} CPE Alo]¢] A=, h,
9} hpe= 27 BS 2 CPES] gl =9, 6,,,=
70°, A, 20 B2 Aot =¥ ¢/7e F
CPE9| <t 54 2 SAS wigez 3o
-19.52 dyKZ AHEslic)

f1¢] ?491011 w2} PCPWES| kare|ES 3]
Aeshd & 87 Atk 7|4, Ay, = K A
CPE, m¥l A #Ade] A2 o]5 AE=E ek
Ao, (R, 1= v A CPE?] &7 A$ES
epdich =3 5 9F e BS7]— CPEZ ﬂm—g};ﬂ
T AYa & FAde] £E dERli, me i A
el e F A 5 s AA A 2
Foll gl Apd FE et

Hx a7 20xe} o] Al Wje] E= CPEE
SNR¥M=Z w3, 7+ CPES] SNR %S $%3)st
o} w3k oFEE 9% Afde| disixs, CPE
MR o] SNRES ZHs FadS dddich e

o

Lo

I E 89 13, 143elxe} o] A HEE 7
g 5 f?-—_}‘% " S AA A o5 AlEeA
A = o] uf 09%wt ko), dekwl Apdzt
2% ms B Gy B 45 (R} E

W w7 AlgH R AdS s, v
H 2 FAdel tisiA] AMC(adaptive modulation

and coding) & 7F3ke], 7} Wiz WhAlef gt =

# 8. PCPWF &v8|&

01. Tnitialize the data {R,,,}, A{v,.}. {SNE. .},
{ Pf} and m, =

02. For all i=1:7

03.  set m; =M—m,;_,

04. set »Sj,”':’i; n; :O’ C{Vk‘m}(i{ }

1 1
m;

05.  While n, =m;

06. For all k=1: K
07. set n, =0, K, =0
08. set Bk{”k,m }%{ 1, B{Vkﬁm }HA{Vk,,,l}
09. While R, <R, .,
10. set v, . =arg max,, B{y, .}
Sm.yk "

11. Compute SNE,_ - 5

oy
12. R,\w«—wa{max{SNwa < SN@W}}
13. R<—R, +l§gm" ny<n, +1
14. Bl }Blvim }U Y0}
15. By fBl = Vet
16. End While
17. End For K
18. K =max,;, o, I
19. A A B i Bl Vanion'}
20. Clvim b=y }U B Ay, )
21. n<n; +n,.

22.  End While
23.  Arange the channel gain set C{y, m} in

ascending order, and obtain (] {z/ z/27 71/ }
2 2
24, If 5;0+U—.< 7 or n; <m,, then
Ao )
25. Set m; =m, —1, repeat step 4

26.  Otherwise, Set S {9, .}= Sl{:S'/ml}
27. End If

28. i—i+1 and go to the step 2
29. End For 1
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Outage = (10)

—#— Omni ANT
—H— 3 sectored ANT
—— 3 sectored ANT + proposed

Number of DTV Channel per BS

10 15 20 25 30 35 40 45
Number of Operating DTV Channel

ozl 3. BSY &5 TV S A4 e

—+— Omni ANT ! !
L| —=— 3 sectored ANT ! !
—<— 3 sectored ANT + proposed
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36 -k - —ab—a——a
—&— Constant Power Water-filling [»
T T

LIl I B

System Throughput (bit/s)

Number of Users  (persons)

32 5. A o] ARgAE = W dlelE ARl

Faimess

! : —S— Patial Constant Power Water-filling
098 — — — — — — — — —&— Constant Power Water-filling

2
8
£ | | | | |
& 0.9———Ai‘:;——r———rfffrff—rffn
| | | |
088 — — —F=—al - ——F - ——F - ——F - - —
| [ | | |
0.867777%777%N777%777%7777
| | [Ny |
0.34—777p777p777p777\ésvgpffﬁ
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