
Advanced Digital Communications (EQ2410)

Lecture 10, Period 3, 2016

Task 1 Verify the derivation of the decision regions shown on slide 4 which are based on
the following example:

Task 2 Discuss how successive interference cancellation (”decision feedback multi-user de-
tection”) can be realized.
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Task 3

(a) Show that for 0 ≤ t ≤ Tb and with a[0] = −bc[0]/bs[−1] = −bc[0] · bs[−1] we have

u(t) = ejθ(t)

= bc[0] sin
πt

2Tb
+ jbs[−1] cos

πt

2Tb

= e
j(a[0] πt

2Tb
+π

2
bs[−1])

= e
jbs[−1](π

2
−bc[0] πt2Tb

)
.

(Hint: Show that for a ∈ {±1} a · sin(x) = sin(ax) and cos(ax) = cos(x).)

(b) In a similar way we can show that for Tb ≤ t ≤ 2Tb and with a[1] = bc[0]/bs[1] =
bc[0] · bs[1] we get

u(t) = ejθ(t) = e
jbs[1](bc[0]

πt
2Tb

−π
2
)
.

Show that for integer multiples of Tb the phase θ(t) only takes on values θ(kTb) ∈
{−π/2, 0, π/2, π}.

(c) Verify the construction of the phase trellis. Is there a connection between the symbols
and the states?
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