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Performance Evaluation of WR-OFDM System According to
Window Length in Multipath Channel
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ABSTRACT

For waveform studies of B5G (beyond 5th generation) mobile communication systems, we analyze performance
change phenomenon with window length of WR-OFDM (window restructuring orthogonal frequency division
multiplexing) system applying window function. WR-OFDM system is based on conventional CP-OFDM (OFDM
using cyclic prefix) system. The proposed system is designed to reduce the wide gap with adjacent channel and
improve the efficiency of use of spectrum resources. In other words, the WR-OFDM system applies window
function at transmitter to reduce OOB (out-of-band) power of the conventional OFDM system, and restores
information by restructuring process at receiver. Without additional time resources, like time extension using in
conventional window method, the WR-OFDM system has OOB reduction effect. However, the WR-OFDM system
causes partial interference by appling window function and multi-path delay signal in multi-path channel. In this
study, we have confirmed how the window length affects BER performance in WR-OFDM system, and we have
found interaction formula between window length and multi-path delay by conducting simulation with each tap of
multi-path delay signal. We have also confirmed that we can regulate trade-off feature between OOB power
reduction and BER performance according to setting of window length in multi-path channel.
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Fig. 3. Spectrum characteristic of conventional OFDM
with windowing technique (Hann window)

a7 32 dubEQl 9xe)S AM-8l= OFDM A
2Elo] 2~ ER] BEAS vepdic). dubg o g =9
Hol7} EoldE ~HER S O0B AHL v 7+
¥t} webi WR-OFDM A|&"Ho A% ¢ E=$-2]
ZolE 54 ¢ 24 E7° 00B AHo| v]S 7ha
A ek ey A= Do) 1 A oA
2 AdelA A5 A3 Ak 4 ook

. WR-OFDM A|AHIQ| 212 ZI0[¢| [ME

S

-

% 4% Al elli WR-OFDM®] H-0ulS
vepdicl,  cpe] Aol 32, W, 8otk
Restructuringdh= CP9| 285 F1-2 dloJe]e] &
S5 0% BARTL ©]23 WR-OFDM A|2~H
= AR A Al 7] o& ]Igh o dlolE] &=
s B4 4 9ok

1% 5% WR-OFDM A|~El9] t}Ed 2 x| Al
Fof o3k 7H3S ek olE Eol, tAE A

o H

472

cp
T }
1 .
L -
! _____._____,—}f
)
w; Restructuring
O% 4. FAlstells] WR-OFDM 814
ig. 4. WR-OFDM restructuring in receiver
cp

—>if

Multipath
Tap = 20

T2 5. AR A Al &gk 7+
Fig. 5. Interference by multipath delay signal

Hef|x] CPe] Zol7} 320|531 1% Hol7} 8
Restructuring ¥ = 8% §-3-2] g7k5-5 A|2|gk CP
9] 24717 = AR A A 7Rl o3t A
s} AEA] fdolelgict. et =g Zol7) 83
A5 72 Aal Als 7ol o8t Adsdsht CP
] 2078 WA 4= glek o]i= WR-OFDM A|2=H)
of|4] Restructuring 3}7]$]3] H-A}== CP H-&o] ¢
=) Aol 23] £AE Y] whrelt o234
= A= Hole} tFH R Ado] AoHFE 413}
g 4 9lrk 00B A S t]& weo| #7717 $13)
M Q=S Zolg ZuHAAck sh=dl” o]3A 2
A5 AR AdelA e dsrt A 4 9l
ol ARl A%g- Aolg Adlshe Zlo] F8

s,
V. AIZZOIM 23} U 2N

B =Fo i WR-OFDM A|Z=dlelA] 9% 2
olef] whE Agd3tel thale] A8l Al EH A
2 3% 13} ko] Rayleigh tFE7 2 Adellx Alsfs}
ok w3l olele] Al EHo]4d 3d-S Wireless LAN
802.11a 647 A4 Fetrlel s FgA17] 12870
Z710 7 #33lgc}. E 1> WR-OFDM A|2Elol|A]
A5 Holol] W st galsp| $I3 A&
glojAd slefrlefo]rt,

a3 63 7 ARFEA SIVE A3 WR-
OFDMe] H5H4Z xdxls © 204 AFdsil

www.dbpia.co.kr



R AR Aol 9E$ dolo] mHE WR-OFDM A48l 435337}

AR 24 eIk
E 1. AEeId 97
Table 1. Simulation parameters.
Parameters Value
Modulation BPSK
FFT size 128
Number of subcarrier 104
CP length 32
Window function Hann
Window length 8/8
Equalizer Used
Channel Rayleigh channel
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Table 2. BER performance difference between
WR-OFDM and conventional OFDM system according to
delay of multipath channel.

ZF MMSE
(x107°) (x107?)
Tap 20 0.745 0.62
Tap 21 2212 -
Tap 22 7.368 -
Tap 23 16.77 -
Tap 24 28.86 -
Tap 25 50.08 -
Tap 26 73.37 71.65
Tap 27 101.7 -
Tap 28 129.3 -
Tap 29 163.1 -
Tap 30 196.2 -
Tap 31 234.6 -
Tap 32 274.3 274.3
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Fig. 10. Performance degradation of WR-OFDM with ZF
equalizer in SNR 40dB
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Table 3. SNR condition at which performance
degradation of WR-OFDM system begins in multipath
channel.

ZF(dB) MMSE(dB)
Tap 20 39 40
Tap 21 35 -
Tap 22 29 -
Tap 23 26 -
Tap 24 22 -
Tap 25 20 -
Tap 26 19 19
Tap 27 17 -
Tap 28 16 -
Tap 29 14 -
Tap 30 12 -
Tap 31 11 -
Tap 32 10 12
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