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This is a closed book exam All five tasks are eval
; uated and taken i i gradi
exam can be written in Finnish, Swedish or English. L ity
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1. The rnob‘ile radio channel can be described by the coherence time, and the coherence bandwidth.
a) ; is the lation of the coherence bandwidth to the delay spread of the channel?

dherence bandwidth and the system bandwidth, how do you define a wideband

e) VS. .narrow band (frequency flat) fading channel?

utions are needed when communicating over a frequency selective (but

he coherence time to the Doppler spread of the channel, and what is
ead to speed?
2 and the symbol period, how do you define a slowly vs. rapidly

I when communicating over slow (but not rapid) fading channels?
ions above are expected, at most a couple of sentences.)

in a tapped delay line channel with two channel taps [ho hi] =
two symbols is prepended with a cyclic prefix (CP) of length
/0 QPSK symbols z; and z, are transmitted, in the previous
transmitted. The transmitted symbols in samples 1 and 2 are
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ire first processed by a inverse Discrete Fourier Transform.
at discrete time instances [—1,0,1,2] in terms of the
k of interest is transmitted in time instance 0.
itted symbols for time instances 0, 1,2. Construct the
es the received samples at these instances, when
Smitted signals. .o RCWM¥'“
d samples in discrete time instances [1, 2], the

hannel matrix H that describes the received

2
Lwith a DFT matrix. What is the result
‘and the noise samples?

.y . 7'1‘1
\additive noise samples are n = A

nd at most one retransmission. If a
etransmitted. We use a modula-
xponential packet error rate (PER)
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