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Abstraét

systems operating in the 60 GHz frequency band as part of the Adgoz Lol dAFY FA A2H,
fourth-generation (4G) systems. The 60 GHz band is of much 7HARe RE AF9 RAMSE olg F e

interest since this is the band in which a massive amount of 712 YFEH3z Uok. £33 opF FA|H

spectral space (5 GHz) has been allocated worldwide for dense AfA QR gormz Axde 2y AAE o
wireless local communications. This paper gives an overview AH Fo] 60 GHzIH ] FAH FAANASE 5 & #
of 60 GHz indoor wireless channel characteristics and an effect Ade F2% 8¢ A}

on phase noise. The performance of OFDM system is severely

degraded by the local oscillator phase noise, which causes both e Falold HE 4l

common phase error and inter-carrier interference. We provide gl AFEHT o]E ngez Fd 4

the exact

system.
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analysis of the phase noise effect on the OFDM sZe] AR 2 43NS disld
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This paper, we invesiigate the OFDM-based wireless LAN ol o FEEok 2Y F Uv 2



2004 A5 OISHEAE 3| 5t

L=4

o2 FAgdd B =FdAMe oFDMrIve R ¥
60 GHz W1 %] OFDM stetee] 433 60 GHz ™ <]
A B4 FA5 Aud we
ARET old mWE Yate dA LuAEe 4

Brretn A& ®er)

=

ALes 4%

O

IL 60 GHz o) A MY EA

1.1 Saleh-valenzuela &

A Ade] ®del  Saleh-ValenzuelaZ 92
Al B AW
29263 d49& 2oFa (1] AgE 2d L
7tzte] Se2E =& g4 AR A T 9 7R
Zel2e o) ol =3 Fa ARe AFE gy 2
Ed9T 4 Su2eHe ugd Za vEAd A% T
Ze2g ¢ dHolEY R4 W& A2 FAHHEY
olEe Poisson®ETE FAWT A WA FezEe
Ty =0 o] wE R AR el ABe
=02 FAAt om#Ed 1, F ry 2 SYAHY
FEXIE 2= FE I FFE o|FoAx tE

43} o] ¥@EA

24

Hole g 74 Ade

olx

|

P 1 T )=Aexpl- AT -T)], 1> 0

8]
2

P(Tkl | r(k—l)l)= lexpl— A(T)d _r(k—-l)l )lk >0

- . ™ L T m L e Time;
2% 1. Saleh-valenzuela =@
Ae REE e A 2A4R 379 EAS
54e Bgdt 2ol Folu

i =B @) = B0 T e Y &)
A7IN Fon=pw £ A WA ZE2EHS 3 WA
dolel HFAF o5& vehdch. T3k WA oo}
LA 2H2HY 37 gy & TAXHeE FYHY
Rayleigh £XE& o]&0} ojo] w2 dPx $7HLS 03
Zol| Fol7th

Tl

RO =D Bue’® 8t -T; - 1) @)

1=0k=0

12 A A EeolA

FH2]0M e AAHA FFH e s o] Ldd
Saleh-Valenzuela® 2 9] o] 2<¢] ZAzrtel dHlm £
stk AAFe HgueEE dgmy goy oF

ez Ade s

o WEH Fu 180 MHz
o 2228 HFAZ Al 75 nsec
o Sei2E 9 7H3] A A4 I': 20 nsec

e gole FFAIZF 415 nsec
o S 2E ol 74 A

A}

34 71 9 nsec

impulse response

Power

50 100

Daslay[ns}

150 200

o2t
S B

2% 2. 60GHz g ¥H



2004 A= CiSHNXtEEtE| SHAIS

Clusters and rays distribution
T

~@ Cluster! [
-~ Cluster2
~@~ Cluster3 ||

Power

Delay[ns]

60GHz Aol Z2E|9 dlo] BE

Magnitude Response in dB
L s S S S S S A

Magnitudes (dB)

%S S TR S S N N S S
B S0 40 20 b} 0 40 83 &
Frequency (MHz)

2% 4. 60GHz Y9 Fd4¢ §H

I OFDM7] 5t Al =81e] $143e 4%
9 o4 4mE

OFDMA| 2=’lcl A LA E
ZH31[4]% EAN  BasgHAD. duRdee
Baobgsizie) s AA¥A HAE w4
Nz 4FE ga At a¥Y 12 98F

2a3sa o4 S 9A s
i gtk FREAV|IE 5GHz oA 129 wF
JuialE 10log)p(60/5)2 =22 dBc Aol o
DA Pk ol 60 GHz ¥ FHEAAE
d g 71X ™ olo] thd Mol Bttt

A9es  dge

petacls =28 272 12

(1) = Xy () ® By (n) - 792 43y () )
Ao FFTE ¥ 46)e A=
gFdgd. AMAA 1,6 & A43ASE dERH
i=0 & FFANEA AEoW iz0 = ©&
Bakgshe] 2hgel g% e ARl
Xk : x(n) rn)

AdPB Cerd
_’S,P—’m—”(")ﬂi
j Reroe

a3 5. 93 2 A ¢ndE

Ry, (k) = X, (k)H,,, (k)1,,,(0)
N-1
+ 3 Xy (DH, (D1, (L= ) +V,, (k) (6)

1=0
Ik

= X (k) H (k) 1 (0) + £, (K)

] IR 2n ! Nomi
Im(t)=ﬁ2e]¢"'(")~ej( 7N G OLA LN =1 )

uehA FEAY LA 1,0 o FHF a4 wE
AAsobgt  ghrh
MMSE% 8718 AMgstd & A3 ol



2004 A= EBXE

o
o

X (k) = Roy(k)Cpy (k) ®)
C,\h) = 1;,(0>H;.(k>2 ©
@ H 0 + 2=
9 A TEAW 4R IS Rusy
T Ade 37 @ee H™s FAsW 9
NEE 2T + Y8 ¢ F Yok

A M, FEAYAW AR J¥e $ PHom
S BYRE olgste VT LsFYWE
o] &3l trd 27 Zo] ZHEAT

m;n)kZ|R () = 1y OV, (0]

> Ry(&)X () H (k) (10)
= T.0)-= keS,
3| X0V H ()
keS,

T A, BukEate g 2 ey B Ree
OFDMulel ZASHE null ¥w3E o430 ohg
A3 o] FolAT '

62(m) = —ZIR ®[ n

NksSN
IV. Al Edold 2 2E8

60 GHz digel Ao AlgE OFDMTEE
IEEE802.16 E &S AMgslgtH7]. 944%8L2 5
GHze) =327 sebolei[6le] 22 dBcWE ©
Addgol HAEA st $4 AZE 16-QAM
158 AMg3tde AEFS 180 MHzE &qith
e A HHEsigd AF SegrHE o] 43td
333 170¢]  #7le  570e] OFDMAEE
AR 5008 AlgdHold R AMEFHL
preamble®] long training symbol-& AF-&3}lch,

5 -A33HdL 8 A pilg o}8sta AHd F7}
5T Fugsde AF™EE 56 e ol
Furggz FA59d. 28 68 BE o
setelEl7t 5 GHz WE9Y wE 4 MMSER
FAo] 7hesith. AT 12w Au)A) @SAEE

1

(2]

[3

—

(41

[5]

(6]

(7]

SER

— No phase noise
[] -4+ With phase noise(typical)-MMSE Eq
=0~ With phase noise(+22dBc'Hz}-MMSE Eq
M =3+ Suppression algorithm({+22dBcHz)-MMSE Eq
—A- Suppression algorithm{+22dBc/Hz)-ZF Eq

X I I e I

5 10 15 20 25
SNR[dB]

10°

30 35 40

a9 6. 42 E°) 9449 SER

References

A. A. M. Saleh and R. A. Valenzuela, “A Statistical model
for indoor multipath propagation,” IEEE J. Select. Areas
Commun., vol. §, no. 3, pp. 128-137, Feb. 1987.

J. H. Park, Y. Kim, Y. S. Hur, K. Lim , and K. H. Kim,
“Analysis of 60GHz band indoor wireless channels with
channel configurations”, in Proc. PIMRC, pp. 617-620 ,
1998.

T. Pollet, M. Van Bladel, and M. Moeneclaey, “BER
sensitivity of OFDM systems to carrier frequency offset
and wiener phase noise.” IEEE Trans. on Commun.,
Vol. 43, no. 2/3/4, pp. 191-193, Feb./Mar./Apr. 1995.

L. Tomba, “On the effect of Wiener phase noise in OFDM
systems,” IEEE Trans. on Commun., vol. 46,n0. 5, pp.
580-583, May 1998.

S. Wu and Y. Bar-Ness, “A phase noise suppression
algorithm for OFDM-based WLANSs,” IEEE Commun.
Lett., vol. 6, no. 12, pp. 535-537, Dec. 2002.

R. Van Nee and R. Prasad, OFDM for Wireless
Multimedia Communications. Artech House Publishers,
1999.

IEEE802.16a/b Amenfment to the Standard Air Interface
for Fixed Broadband Wireless Access Systems, June 2001



