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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 fairmess 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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o} =3 S aEEled Al7HY, I o2 ARgs)
| e T ALS AMSIEE Aske 9ok
7H] HkA] d(keep-out region)© |3 WRAN A
el TUS} BS(Base Station)Zt 7FAde] v]x]|A]
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(Customer Premises Equipment)2] A]Z~¥] zlz}el]
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DTV 71AZ3} BS, DTV 71A=3 CPES] #-& Al
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Z+ 71A=9] AR AlgE 799 ez M ukA|
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F 1. DTV station parameters

Frequency (Mb) 617
UHF TV Channel 38
. 1000 KW
DTV Transmission ERP 60.0 dBW
Antenna He1gl?t above 500 m
Average Terrain
Sigma-location (dB) 55
Probability Location 50 %
Probability Time 90 %
Required field strength 41 dB(w/m)
Path loss needed beyond Im 155.9 dB
Distance to noise-limited
contour F(50,90) 135.05 km
H 2. Base station parameters
. 100 W
Base Station EIRP 20 W
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

D/U at noise limited contour 53 &
(-84 dBm) |
Noise limited field strength 41 W¥Vfm
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
B oy 13 o
H 4. CPE parameters

Maximum permitted CPE EIRP i

6 diw
CPE Antenna Height 10 m

Ly = (ERPppy+2.15)— 10log (4r)

— (Fleld Strength ., — 145.8)
= (60+2.15) — 10log{4r) — (41 — 145.8)
= 155.9 (1)

olu| PField Strength )y = DTVA] {FEE
AAZFES ojuigt theoz BsY Am &4
L& T3] A, s7sEe A e
Field Strength , .7 7} v 74_—]ﬂoio]: 3].13:] o]= A
@3 o] A 4 UL, A 38 $3e) a2
sh= 7t B2e X 3649 gkt Rrd
Field Strength ;= Noise Limited Field Strength

— D/ Uat Noise Limited Contour
+ DTV Rrx ANT Discrimination

+ Polarization Discrimination

= 41—23+14+0= 32 (2)

Al @elX 87 AA st AY=4d, BS
o] AR AL A (3)7 o] A4k 4 ok
Lps= EIRP,,— 10log(4m)
— (Fleld Strength;,— 145.8)
= 20— 10log(4x) — (32— 145.8)

= 122.8 (3)
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AL (), 38 kel AR, 2F 71A=e] et
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g Bl Ly, E Lyl REe AR AR
I 4 g e, i’rﬂ’rﬂlEH A3 Zrol [3]
of =R A& A5, WAMEI e ol83)
of Z5 AR 79E& AEgil & A &F 50
%, A7t FE 10 %7} 2=€ F7elA DTV 71|
=2 AR £4 1559 BE vlEke g 3] DTV 7|

Aj=2] A5 Alg 79 135 km, BSS AR &4
122.8 dBg vleto 2 I3 BSS AL Al

31.33 knZ U, DTV 7)X=F3 BS Alele] 74
HEA] 7 166.8 knE AHEE 4 9lE Aolch

CPE®] A& SAlS AKE3r] 913}, #*l 3
DTV 7|A|Z4]2] CPE o} AH A& Ues ;
dloksld, ol Al (4)3} 2P,

Mox PFDat DTV Re
= Noise imited FieldStrength
— D/ Uat Noise Limited Contour — 145.8
=41 —23—145.8 =— 127.8 @)
A @3 £ 59 FefulgE o443l CPES| A2

EA Loy TR A (9T 2] HRAF 5 sl

# 5. FCC OET Bulletin 69 DTV into DTV interference

D/U at noise limited contour 23 dB
(-84 dBm)
Noise limited field strength 41 &fm
CPE Tx and DTV Rx 14 B
ANT discrimination
Polarization discrimination 0 dB
-127.8

Max PFD at DTV Rx 5

W/m
Path loss needed beyond 1 m 92.8 dB
From DTV noise free space 43.656 km
Distance to noise-limited
contour F(50,10) 3.108 km

Lppp = CPETE and DTV Rr ANTdiscrimination

+ Polarizationdiscrimination
— Moz PFDat DTV Rx
=30+0—(—127.8) =97.8 (5)

";ﬂ” CPE—J o‘T‘, 5 dB_,‘I 7—']_§_ __,__/\é o;]o = _1_*':.__
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12| 2. Partial Constant Power Water-filling

—-—)Mu— o

c

drdf \*
Ly odfrdhyphr)= (—)

10 30454128 0.06
e ( { ) ®)
BT 0
8 2
Gb.(é?): ~—min{12( 7 ) ) A,,,]
3d13
where —180° <9 <180° (9)

&, P,= CPE A% 3¢, &, CPE ¢4
°]5, G,v BS Y ¢|5, 6+ s CPES} BS
o] <kt F W] olF = Ak, GIe BT T
7Hguard interval), d= BS$} CPE Alele] Al 4,
o} p,= 72t BS ¥ CPEQ L} o), 4,1
70°, A< 20 dBE Aogt =F /79 S
CPE®] <} 54 2 &AE wlEog 3o
-19.52 dyK& AFEsieich

¢le] Aeld| ule} pCPWES] dwe|Zs A3
Helshd ® 83 Atk of7|M, Afy, 1= kA
CPE, m¥l #| FAde] Ad o5 AEE el
Zold, (R, 1= 1 A CPE?| 8+ ATES Lk
ehdich =3k § ¢ A2 BS7} CPEE ¥w3lAd] &
F A¥R & AL F vepiA, m = A
el d3E & Ad 8, o= AA A L
ol 3 F-34d 5 vehdct

Hz oy 2049t o] A4 We] RE CPEE
SNRHE = uwjdslw] 7z} CPES] SNR 3HS X3’
vl w=3F 2FHEE @9 Adel disiis, CPE
W2 A2 SNRE Ze HAd-g il e

I ¥ 89 13, 143bllX9} Fo] AHF £5F 7
g F 9 B FAEE AA A o5 AEA
AAgcE o o] wf 0933} o], FwhE FAd
e £ E 7leldle] QF AL &% {R‘ m}}%
I A AGHER AL U, U
H z} FAdel tlsi4] AMC(adaptive modulation
and coding)& 7FAste, 7 WE Wl diFt =

¥ 8. PCPWF & w8]&

0l. Initialize the data {A,.,}, A{v;..}, {SNR..;},
{R,;} and my; =0

02. For all i=1:7

03. set m; =A—m, |,

—

04. set S, __,--'~5-7-,
m

05. While n, <m,
06. For all k=1: K

:0’ C;{Vk,m }(-—{ }

07. set n, =0, K. =0
08. set B{v,..}—{}, By, —A{vn}
09. While £, < E”pq
10. set v, .= arg max, B{Vf.-.m}
SoiVm’
11. Compute SNR .= —F
oy
12. R <R {max{SNR < SNE_ .1}
13. R—R +K_ . e tl
14. B{v,...}—B{v. P U}
15. B{V,{— m B{VR m { k. }
16. End While
17. End For K
18. k= max, ;. r:;.Rl‘

19. A{Vﬂ-,m }‘_A{Vk.m }_ 'B;%“{Vk.,aﬂ m }" B, {Vau km }
20. Clv. }—Cli } U Bk.{vk‘m-}

21, e +n.

22.  End While

23.  Arrange the channel gain set C {[V#' ) in

ascending order, and obtain C V‘i,xé,...,z/jh}
o 52
24, If S5, +—< or n, <m,, then
v {v )
25. Set m; =m, —1, repeat step 4

26. Otherwise, Set S{S,, }= .5:{75’/m3}
27. End If

28. #«—+1 and go to the step 2
29. End For I
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2.2, outage= 2] (10)3} %] A o=},

= - 10
Qutage = ffice 878 CPE (19)
5.5 - S

; - Omri ANT
S g : ' " 3 sectored ANT

3 sectored ANT + proposed

=
&

W
tn

Number of DTV Channel per BS
- (1]
L

[y

0.5 : - - ' y : Ny
5 10 15 20 25 30 35 40 45
Number ot Qperating DTV Channel

7% 3. BS% s TV Hy Ad e

80 : -
+ Omni ANT

3 sectored ANT

3 sectored ANT + proposed

CPE Outage Probability [%]
3 8 &8 8 8 3

-k
2

o 2 : .
5 10 15 20 25 30 35 40 45

Number of Operating DTV Channel

12| 4. CPE outage 3§

AZE AHER, 718 A ol8-Ee] 13 5
e} zro] Z7l3ied7] wiel] ol vlalsled outage
AA] Z}AadleE 718 E 4 9k

2% 5% 23 ~ 50 e AHAE A Wl §ele]
21zl ¥WAAA, 10034 CPWF3} PCPWF 7|4
= Ag3le W, AHAe] Sl wE Al2E
A% 5§ e Rola 9ok CPWF 72 Alx
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3 AFle WAOZ2A, ARAL ot FoHRk w2t
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%107 BS Tata# throughput

P i

w
m .

"+ Patial Constani Power Water-filling
=~ Canstant Power Waterilling

L b
[ (] F
1

System Throughpt (bit's)
N
@

20 25 30 3 a0 45 50
Number of Users {persons}

02 5. A Wl AgAE & ¥ dHlolE Aele

fFaimess

Patial Constant Power Water-filling
0.98 . Constant Power Water-filling

0.86
0.94

0.82

Faimess

0.9
88
¢.8g
0.84

682
20 25 30 35 40 45 50

Number of Users (person)

08 6. AHA = H ¥HA =)

13 694= ‘Shannond] FHA R)FE M3}
of AMEALZEY] AL Hrisid e, A ¢
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