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Abstract

LANs(Wireless Local Area Networks) have emerged as a powerful
architecture capable of meeting the needs of next generation broadband
wireless communications. The IEEE 802.11a 5 GHz WLAN standard
employs OFDM in its physical layer. The OFDM 1is a kind of
transmission method that provides high-speed data transmission by
converting serial data into parallel first, and then modulates them into
a carrier orthogonal to each datum. This 1s the standard of high-speed
wireless LAN, and is also the standard of digital broadcasting in
Europe. Recently, A new method of transmission, CIMA was
developed, which uses the orthogonality of CI signal and provides
phase offset to each -carrier. CIMA excels any other conventional
methods wusing multi-carrier in performance by increasing the
efficiency of the frequency spectrum via reiteration the orthogonal
multi—-carrier.

The OFDM processes data in high-speed and increases the efficiency
of frequency spectrum. However there 1s a weakness that the
performance of the system will become worse, but if time delay in
transmission channel i1s greater than the capacity of the OFDM's
guard band. Moreover, due to the fact that carriers with orthogonality
are reiterated one another in the OFDM, There is a problem that
PAPR will become bigger when they are in—phase. In order to improve

the defects, CI-OFDM that incorporates the CI signal into OFDM is



has been proposed. While each bit is modulated into its own carrier in
the conventional OFDM, each bit in the CI-OFDM 1is modulated into a
whole carrier. Data bits transformed into identical carriers are divided
by phase offset. Because the signals in the CI-OFDM have phase
offset, a in-phaseing condition 1is reduced and PAPR can be
significantly improved. For the reason, the performance of CI-OFDM is
highly improved compared with the conventional methods. CI-OFDM
improves the deficiency of the traditional OFDM and raises the
system considerably. Therefore, if the CI-OFDM mode is applied for
upcoming wireless multimedia communication, it will make it possible
to achieve not only high-speed data transmission, but also

high-performance communication.
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ADC : Analog to Digital Converter

AWGN @ Additive White Gaussian Noise

BPSK : Binary Phase Shift Keying
CI-OFDM(CIMA) : Carrier Interference-OFDM

CDF : Cumulative Distribution Function

CCDF : Complementary CDF

CDMA: Code Division Multiple Access

CP : Cyclic Prefix

CI : Carrier Interferometry

DMB : Digital Multimedia Broadcasting

DFT/IDFT : Discrete Fourier Transform / Inverse DFT
DAC : Digital to Analog Converter

FDMA : Frequency Division Multiple Access

FFT : Fast Fourier Transform

GI © Guard Interval

ISI : Inter Symbol Interference

IEEE : Institude of Electrical and Electronics Engineers
IFFT : Inverse Fast Fourier Transform

MC-CDMA : Multi Carrier—-CDMA

MMSEC @ minimum mean square error combining
OFDM : Orthogonal Frequency Division Multiplexing

P/S : Parallel to Serial Converter



PAPR : Peak-to-Average Power Ratio
QPSK : Quadrature Phase Shift Keying
SNR : Signal to Noise power Ratio

S/P @ Serial to Parallel Converter
TDMA : Time Division Multiple Access
WLAN : Wireless Local Area Networks

UNII : Unlicenced National Information Infrastructure
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F 21 AFE B v

Table 2.1 The rate-dependent parameters

Data rate

Coding Rate

Coded bits per

Coded bits per

Data bits per

Modulation subcarrier OFDM symbol |OFDM sysmbol
(Mbps) " NBPSC NCBPS NDBPS
6 BPSK 1/2 1 48 24
9 BPSK 3/4 1 48 36
12 QPSK 1/2 2 96 48
18 QPSK 3/4 2 96 72
24 16-QAM 1/2 4 192 96
36 16-QAM 3/4 4 192 144
48 64-QAM 2/3 6 288 192
54 64-QAM 3/4 6 288 216
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Fig. 3.1 CI signal(N=16).
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