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In order to fill the gap between the consumer
demands and the technologies available till date,
extraordinary growth is evident in capabilities for the
future digital radio communications, the union wireless,
satellite and mobile technologies. When we use term
“high speed” we assumed that the information symbol
rate as a ratio to the data transmission system ban-
dwidth exceeds 2 Bit/Hz. These public demands have
motivated this thesis and novel solutions, synthesize and
analyses were proposed for a spectrally efficient, high
speed reliable digital data transmission over narrow
band channels.

For spectral efficiency in terms of data transmis-
sion system capacity, design of data processing algo-
rithms which increase the data reliability during data

transmission over the narrow band channels (for exam-

ple high speed digital data transmission over voice
channel) is very important. The basic novelty in the
proposal is the discreet time finite state Markov process
application to derive the optimum symbol-wise detector
structure. Optimum synbol-wise and optimum sequence
detection are not synonymous. In a sense, optimum
sequence detection considers all erroneous sequences to
be equally bad. Thus for low signal-to-noise situations,
errors may lead to detected sequences that very far from
the true sequence.

In Chapter 2 we have derived and synthesized,
under endless and fixed delays, the optimum and sub-
optimum detector for digital communication channels
having intersymbol interference. The proposed detector
has a non-linear structure and feedback links. So, the
problem of the optimum symbol-wise receiver is solved
in a general form for the simple homogeneous Markov
process of the first order. The impact of the interfered
signals energy sifference on the optimum symbol-wise
receiver structure was clarified. The proposed method
of the synthesis was successfully applied for FM signal
with the continuous-phase modulation with modulation
index 0.5 (MSK signal). The proposed synthesis proce-
dure can be used when the interference interval has an
arbitrary duration.

The noise immunity of the optimal symbol-wise
detector synthesized in Chapter 2 is theoretically anal-
yzed in Chapter 3 with various non-linearity approxima-
tions. It has been shown that non-linear unit can be
omitted for low SNR without any significant degrada-
tion in performances. However, in the case when SNR
is large enough (5,10 or more), non-linear signal
processing can significantly improve receiver’s perfor-
mance.

The previously reported theoretical Pgrr evalua-
tion has established optimum value for the limiting level
of the non-linear unit’s transfer function. The presented
results which were obtained with the aid of machine
computation are verified as this optimum value and
optimal performance of receiver. The superiority of the
non-linear signal processing is supported by computer
simulation results.

A new independent synchronizing subsystems for
the coherent MSK/GMSK demodulator for FDMA sys-
tems were designed and investigated in Chapter 4.
Through the simulation tests, it has been shown that it
is possible to detect carrier frequency and phase errors
independently from the information symbols delay, and
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at the same time provide BER similar to the fRBWTEH I NS EIREZEHARDO—2Th 5 /Mi
comventional scheme. For error probabilities of 1072 MHHERZEFT R (MSK) 12t U T Z{E [ % BRI R L

and 10~° the proposed system improves SNR by 0.5 dB Tna,

compared with the conventional Costas loop. While B, ETHZ B ERER OV T, ZEHE
limited to higher SNR ratios, the proposed system is DI ERR OB 22 Z ik b, FFESHTHT
suitable for many applications and can be realized with WBWTEY KRB S ML Tw S, ZOR
simple circuitry well suited for IC implementation. TSR ER Y T2 — Y a il I —T B2 e

A new method for high-speed initial synchroniza- WrdonTnwd, 7z, RO KM
tion for TDMA/CDMA communication system is WRKESWETL I EERL, ML IERE BRI L
proposed and investigated in Chapter 5. The special THEYEBR/NCE D LI RN T A=Y BHB LI,

preamble synchro-signal implementation increases the E=12, MSK 55 OREREE I8\ T, HxEF, 7

communication system’s throughput capability. The oy AR MEICAT ) FREREL TWwS, ZhICED,
parallel processing of the proposed preamble signal R E S I HEEEEENEAE T 281 BW T, [HE
reduces time for initial synchronization. The strong BEBRICHELT A 2 ERARRIC LTz, £, ZOHREE
mathematical proofs of the proposed method are given. FEEEEICEL T BT 4 O VERIC L D ERT 5 Fik
System spplication has been discussed. The RRORL, RO 7 FusEHEEAnisBEcHNT, [{H
demodulator that used the proposed preamble signal, LOEDERELH{TNLD,

offers automatic frequency and phase control and frame B, FOEIZEFEE (TDMA) KX 0/8—X b E
and symbol timing recovery, enable us to shorten the BT LEPEIHOH LW ) 7y IV EBSRVIFDZ
preamble length to one quarter that of a conventional BHEEZEREL WS, IOV T Y ITMEEE, EHENIC
one. The proposed preamble is a strong candidate for FARBOETA2OTHD, ChE_O>0OBE740LY
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