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ABSTRACT

In this paper, we analyze functional requirements of the IEEE 802.22 WRAN, and propose a downlink X 3|
9 structure satisfying the requirements. The proposed downlink Z#¢] structure maximizes the transmission
efficiency by adopting the cognative radio to assign the sub-channel by reflecting the channel environment of
WRAN. We also calculate the signalling overhead for both downlink and uplink, and analyze the performances
of time synchronizaiton, frequency synchronization and cell identification based on the & 9§ & in downlink and
suggest the channel estimation method through Z ] ¥ E or pilot. As a final result, the stationary beamforming
(SBF) algorithm with dynamic channel allocation(DCA) is proposed. The proposed OFDMA downlink Z )¢
structure with channel adaptive sub-channel allocation for cognitive radio applications is verified to meet the
requirements of IEEE 802.22 WRAN, by computer simulations.
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PROFILE A Patihi | Path? | Path3 | Pathd | Path$ Pah 6

3
Excess delay ] 3psec | Spsec | lipsec | 13psec 21 e
Relative 0 748 | 1548 | 22dB | 24dB 1948
Doppler freguency. 3 0.10Hz | 25Hz 0.13Hz | 0.17Hz 0.37 Hz
PROFILE B Pathl | Path2 | Path3 | Pathd | Path§ Path 6
Excess delay -3 jisec ] 2psec | dpsec | 7T psec 11 psec
Relative amplitude 4B 0 748 | 2248 | -16d4B 2048
Doppler frequency 01 Hz 0 | 013Hz | 25Hz | 0.07Hz | 037Hz
PROFILE C Pathl | Path2 | Path3 | Pathd | Path$ Pathi 6
Excess delay Zpsec | O Spsec | 16psee | 2Apwec 33 pec
Relative 948 0 1948 | 1adB | -24dB 1648
Doppler frequency 0.13 Hz 0 0.17Hz 2.5Hz 023 Hz 0.10Hz
PROFILED Path1 | Path2 | Path3 | Pathd | Path$ Pathi 6
Excess delay Tpsec |0 Spnes | 16 pses | 22 psec | 01060 psce
Relative amplitude -10dB [ -22dB -18dB -21dB -30t0+10dB
Doppler frequency 0BHz| 0© 01Mz | 25Hz | 017Hz | 013Hz

¥ 3. System Parameters

Parameters Values

System BW
(MHx)
Sampling Frequency
, M)
Sample Time
(UL, ng
FFT Size
@pry)
s“";’:;:&;‘;;"" 391 301 391
Vseful Symbol Time
(us)

Guard Time
(us)

OFDMA Symbol Time
(us)

2048 2048 2048

256 256 256

320 320 320

%3t Sampling Frequency 8 MHzE A-£-3}gdc.
o] o] Sample Time< 125 ns, FFT Sizet> 2048,
Auspzle] 7442 391 kHz, OFDMA Symbol
Time2 320 us2E 7+ 6, 7, 9 MHz A2~ BW
o dsle] FUFE & 4 ik

3.3 Modulation & Coding
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IEEE 802.22 WRANdA S75HE 34 2 3
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°)Z uE3}7] $l8ix+= Upper Bound”} 256 QAM
Modulation®l] 7/8 Coding rateo]™, Lower Bound
£ QPSK Modulation®l] 1/2 Coding ratee] it}
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3.5.2 Sub-channel Mode
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on, AgF 7+ Ad Ao o &84 Sub-
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type AMC9} Scattered AMCE ALY
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3.5.2.1 Band-type AMC
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g el 2t Ful odde] Apd wslel A7t
9 Fulg oddeMel A w3lg 2AF Flojrk
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A8 Alejelrl mex] FAET, BIN 2+ 14709
dlele] Mu. slEleis} Ad FHS A 149
Pilot A B 72|12 o] Rzl
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3.5.2.2 Scattered AMC
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o]7] Wil 23 5elAF o] WA ekerh

£ =0llAe 28 73 22 Ad 398 Me-
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] E3 & 7 T E3 3 EQ £
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13 7. ITU-R M.1225 Veh-A 3 km/h A3 87
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% 8. Scattered AMC APd +%

a3 82 B =FolA Algkst Scattered AMC
2Ad Fz2F vepicl Band-type AMC ¢} =}
TR 7182 15709 d5E ME delelz
°]F0]z] BIN +2%F Mtk 28|37, Band-type
AMCe= d2A] Fae JYolA 2702 |59
BIN, & 30719 %% MBsjzlejrt redyq shi
2] Band& o|Fn, A 48719 BandZ FAE}
AH8A= Band ©HE CSIE 7)A)2f| feedback
&3, 878l Au|2el w2} Band HE s
Band-type AMC ¥3d 722 tl24] BIN ¥2 &
PRI} o] 23] Multi-user Diversity ¢S5 % Frequency
Diversity ¢}5-& 9-8.0% A|~®9] Throughput &
o5 ZES 7 S /A

3.5.2.3 Diversity

a3 9% ITU-R M.1225 Veh-B 3 km/h 2
el A2 Fag oo A wisE Jeld
Zolck. ¥ 4, 73 d2] Ade] wEA Wil
AL B 4 ork ol o] Ade] wmpEA| W=
745l T4 Ad 3L 32T 73§ feedback
o} &= CSI o] UF Woll= 2R 3] &
3|3 Alxd S5 A o™ 99t 7 A
9 3175 Worst Channel Environment® 73}
A A dFe 308k Diversity F3d %
71 H-E Arghe*,

Veh B 3km/h - (30sc /Band)

Nopih

Riksa TR

L

— o
—1

Subcarriers g g
Pilot subcarriers 4 ¢ 1 kd o Ld
Data subcarriers _$#4¢ % aee Ld

Groups FEEH NS PR

Subchannels

22| 10. Diversity H#3d 7%

I3 102 £ =FollA A3 Diversity T+2F
vehdcl Diversity 39 % 7132 IEEE 802.
16 WMAN®] O-FUSC +%Z AM43ldl

Fope ddelx 16071 ZAE HXE TH=
Pilot A 7lg]elE AM4s}nd, dlolg] MH R
£ 48719 g AR o Al EelA
shiyel Au. AlE]olE Aoz 7129} 30709
HAdE FAYT) o]24 Multi-user Diversity %
Frequency Diversity ©}5& U222 A2
Throughput % Fo¢ &% PPVl AEE
7HAIe},

¥ 5. DL & UL Overhead

Best Channel | Medium Channel | Worst Channel
Environment Environment Environment
Resource Allocation A
Mode Band-type AMC Scattered AMC Diversity
Typleal 04us(Pedd) | 4us(Ped-B, Veh-a) | 20 us(VehB)~
Delay Spread
FFT Size 2048 2048 2048
Used SC 1456 1456 1456
Remalning SC 16 16 16
SC/ BIN 15 15 X
BIN/ Band 4 2 X

¥ 5+ Best, Medium % Worst Z'd 3+l o}
£ #Ad €9 /e debvlelE A’ Fel
ITU-R M.1225 A'd Bdg 72 Best, Medium
< Worst Channel Envionments3] 7§-3- Typical Delay
Spread= 247} 04, 4, 20 us-& 7FIS & < Qlrh

3.5.2.4 Channel Estimation

I 112 2 =FolA AU Channel Esti-
mation2] & <& vjehich

Pilot2 7z} BINellA] 3, 8, 13 #&] AH s2]o]
o &3k $x54A ok a3 5o vehRo]
A7t Fellde Ao wEr} vlulsly] il 5
A2 74438 T3 Pilot& 317} o] Shadow-
ing =& FFk2d 7% w3 58 wEdl Holx,
IEEE 802.16°0141¢} o] Aol A 338 718
g Alz"lelld AR} olFAle]l F71E 802, 16e2
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Symbols

: Time (Copy)
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