Performance Analysis of OFDM system using the CI signal

applied phase offset for multi—user environment
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Nonmenclature

. transmission signal

. Deviation of frequency

. Spread code

: Symbol period

. Pulse signal

. Input data stream

: Number of subcarriers

. Receive signal

: CI signal

> Envelope of CI signal

. Amplitude of sub-lobe

: Phase offset

: Mutual relationship of the user 7 and j 's envelope
: Time offset

. Frequency of carrier

: Phase offset of i—th subcarrier
: AWGN

: Output data

: Decision variable

: Power of subcarrier

: Amplitude of subcarrier

: Ratio of signal vs noise energy

: Nomalized doppler frequency
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Performance Analysis of OFDM system using the CI signal applied

phase offset for the environment of multi-user

Jong-ho, Choi
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Korea Maritime University

Abstract

Nowadays, the need for the wireless spectrum has increased due to the rapid
growth in wireless mobile communication. Though established communication type was
limited to transmitting voice and simple messages, recent communication type even
supports animated images and wireless internet service. Therefore, in order to provide
rapid and high-capacity information to a great number of users simultaneously in the
limited wireless spectrum, we need to develop an effective way of sharing this limited
spectrum efficiently. For this reason, much research has been being conducted on
ways of both using the limited bandwidth efficiently and transmitting data in
high-speed and with high efficiency.

The form of multiple access using single—carrier evolved into the form of multiple
access using multi-carrier. In the form of multiple access using multi-carrier, the
typical method is MC-CDMA and OFDM. MC-CDMA is the standard of the
synchronous mode of IMT-2000, and OFDM is the standard of high-speed wireless
LAN(EEE 802.11.a), and is also the standard of digital broadcasting in Europe.
Although MC-CDMA uses orthogonal spread codes as the traditional DS-CDMA, it
incorporates narrowband multi-carrier to spectrum by using the spread code, instead of
direct spread of single-carrier. MC-CDMA system have orthogonality or peusdo
orthorgonality by the spread code’s characteristicc. OFDM improve the utility of
spectrum by using orthogonal multi-carrier repeatedly and the transmission speed by
parallel transmitting the data.

Recently, there is a new method of transmission, which is CIMA proposed by
professor Carl R. Nassar. CIMA uses the orthogonality of CI signal and provides
phase offset to each carrier. CIMA excels any other traditional methods using
multi-carrier in performance by reiterating the orthogonal multi-carrier, thus increasing
the efficiency of the frequency spectrum.

In this thesis, research multiple access method which use multi-carrier with the
purpose of meeting the needs of oncoming generation of multimedia communication.
And the performance analysis of the traditional multiple access method which using
the multi-carrier and CI-OFDM that applied CI signal for using the traditional OFDM
more efficiently.
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Fig. 3.6 Block diagram of CI-OFDM system.
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= of 2. 571 o5 ZAZFH(EGC ; Equal Gain
Combining) ¢ 4% AAWME7F 2] (817)3 o] BE AR =45

shol A4 H T

(3.17)

L

2 (AWGN ; Additive White Gaussian Noise)
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AA A 2ol 2 HAA g FeA Fakg dEA g o]
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D= ), r/q (3.18)

HAAx A5 2 AgTH(MMSEC ; Minimum Mean Square Error

£
Combining)= A8 A% AAWMS= 4 (3199 2.

- (3.19)
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23 F Y}
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e AEA jo AEAg e Fael e 2T wed wET 144
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1
Per-orpu,, = 5mMT < < rls (t)? (3.20)
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