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Suppose we have a received signal 8
that falls in interval II as shown
Error happens when Prco s d
or if r is on the other side of Si
Prca r d Thus we evaluate
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Similarly Pr Ar Sd d 2qCd

For so Ss error only happens in one

direction so probability of error is

qCd each

Thus average probability of
error
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The decision boundaries are ideal for

a 4 But since 2 1.5 the symbol
positions scale by 1.5



For so 53 error occurs only in one

direction when receivedsymbol is further
than 254 But for Si and Sa error can

occur in both directions at distances 05dL
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following the logic used in the lecture for
10QAM we have 4 points Ghaded
in blue that have Pc C g
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for both chphase and quadrature components
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If we consider the nearest

neighbor based union bound then
the blue shaded symbols have two
nearest neighbors at distance Zd



the pinkshaded symbols have 3 nearest
neighbors and the yellowshaded
symbols have 4 nearest neighbors
Ted is the error corresponding

to each Then
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Comparing
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Numerical evaluation may

be done

by substituting in the q function
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Assuming IT is an integral multiple oft

Jo E cos2itfat'd Jj Itsin 2fat'd

Also the cos and sin teams are

orthogonal to each other Thus

acts E cosZiff andble Isin Ziff
form an orthonormal basis set
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The exact expression can be
found in a manner similar to
the 64 QAM example
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We need to ensure that adjacent
symbols do not differ by
more than a bit

The bit error probability is

approximately
Pb Page for this constellation

We have 3 bib and the
most likely error is crossing over

to the nearest symbols since
we only have 1 bit difference
to the nearest symbolPb Pals














