TLC system block scheme

Part of the material in:

O.Andrisano, G.Mazzini, “Appunti di Sistemi di Telecomunicazione — sistemi di
trasmissione digitali passabanda”, soc. ed. Esculapio
O.Andrisano, D.Dardari, “Appunti di Sistemi di Telecomunicazione — elementi di
progetto di sistemi radiomobili’, soc. ed. Esculapio
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Wireless Transmission Channel 1./2
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Wireless Transmission Channel 2/2
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Link-budget 1/3

Narrow-band characterization
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Link-budget 2/3
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Signhal-to-Noise ratio(s)
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Performance of digital communication
systems in AWGN channel (no 1S1)

A posteriori: error-rate (symbol, bit)

A priori (statistical characteriz
error-probability (symbol, bit)

ation of random process):
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Performance of analog communication
systems in AWGN channel

Q=SNR (mean power ratio) at the final user
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Spectral efficiency of digital communication
systems
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Spectral efficiency of analog communication
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System Design 1/2

Minimum cost solution is adopted among those satisfying QoS
requirements
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Link-budget 3/3
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System design 2/2

From performance and spectral efficiency requirements possible
solutions and required SNRs are obtained. Thus, the link-budget
provides required power levels

Research on new modulation & coding techniques (OFDM,
turbo-codes, LDPC,...), as well as diversity techniques is toward
the enhancement of the trade-off SE-SNR

SE

A

BER=BERXx

/ *SNR (dB)

The performance evaluation requires a careful characterization
of the transmission channel as well as disturbances (i.e., noise,
Interference).

Ing. Andrea Conti — Sistemi Wireless



Low-pass equivalent signal and system 1/2

Mathematical methodology useful to evaluate signals
transformation through the channel

A ho(t) = hy(t) exp[—j27 fot]

Ho(f)=H(f+ fo)=H*(—f — fo)

s(t) = R {i(¢) expj2n fot]} ir(t) = i(t) * ho(t) sr(t) = R {i.(t) exp[j27 fot]}

i(t) = 28, (t) exp[—j2m fot] L(f)=I(f)Ho(f)

s(t) = V[l + m(t)] cos(2m fot + a(t) + wo)
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Low-pass equivalent signal and system 2/2

Hy(f) can be implemented (not only mathematics) iff the
channel is symmetric Hy(-f)=H;"(f) (i.e., hermitian around
f,) = it is called base-band equivalent system

s(t) Sp(t)

A ho(t) = hy(t) exp[—j27 fot]

Ho(f)=H(f+ fo)=H*(—f — fo)

example: equalization + matched filter

Hﬂ]{f] = \/(_?Rﬂ.l::f];'f(_?{f]
Hpol(f) =/ CR.([)
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