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Various signal transmission methods based on OFDM are proposed for the next generation
mobile communication networks. A combination of CDMA and OFDM called OFCDM is also
proposed. In mobile communications, the signal transmission must be made through multi-path
radio links and under heavy interferences conditions among adjacent sectors and cells. The
signals from multiple sources superpose themselves in such interferences conditions hence the
detection of the guard interval (GI) timing will become difficult. Another shortcoming with
OFDM is that it does not allow FDMA operation because all the channels are used as a whole. In
this paper an alternative signal transmission method based on Trans-Multiplexer (TMUX) is
proposed. The proposed system allows a full FDMA operation. Furthermore a CDMA scheme
called FDM-CDMA is proposed. The FDM-CDMA conducts a direct frequency spreading in
frequency axis and not in time axis but can achieve the features of the conventional CDMA. For
example adjacent cells and sectors can share the same frequency bands and the mobile

hand-over controls are quite simplified compared with TDMA systems.
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Y[i] (z*N) = G[i](z*N). [k=0, N-1]5 WA(-k.i). X[K](z*N) (2-1-12)
FFT

TMUX 2-1



P/S FFT

| IDFT | GIOI(z"N)
> WA(-k.i) _| G[1](z*N)
X(2) X[K](z*N)
—*s/ P
> S| Glil(z*N)
> ™| GIN-1]z"N)

\ 4

2-1 TMUX
2.2 TMUX
[1]
FIR

H(z) = z™(-(L-1)) [I=0,L-1]>  h(). z()
N

H(z) = z™(-(L-1)).[i=0,N-1]Y z/(i).H[i](z*N)

i

H[i](z*N) = [I=0,L/N-1]> h(l.N+i).z*N

[2] kAf
kA f H(z,k) .

z> e™(-j2m /N .K) z = WK .z

H(z;k) = z™(-(L-1)).[i=0,N-1]Y W~ (k.i). z(i).H[i](z*N)
[3]

R(z) N

\ 4

Y(2)

(2-2-1)

(2-2-2)

(2-2-3)

(2-2-4)
(2-2-5)



R(2) = [n]3 r(n).z”(-n)
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[5] TMUX OFDM

OFDM TMUX
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5.
10km, 20MHz, v =100 km/H
1)
fc = 2.5 (GHz)

(2) Doppler
fd = fc .v/c = 2.5 x 10”9 x 100/3600 / (3x 10"8) = 231.5(Hz)

(1) TC
10km 33u s
T c=3(uS).
(2) TMUX Af
Af
fd<< Af<<lit c 231.5 << A f << 300(kH2)
A f=20(kHz)
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20 MHz, Af=20(kHz) TMUX N = 1,024

824 100
(6) TMUX channel filter
Nyquist Roll-off o =0.25.
1A f M=5 L=M.N=5x 1024 =5120.
FIR L/(NA f) = 250 (4 s) >> T ¢(3.34 S)
()
QPSK 824 2 x 824/ f/1.25 = 26.368(Mbps)
1) FDM-CDMA
QPSK  32kbps, BPSK  16kbps
(2) FDMA 26Mbps
FDMA 26
1Mbps
(3) FDMA CDMA 824 10
CDMA FDMA -20dB CDMA FDMA 10dB,
FDMA CDMA 9dB D/U
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