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For an interior M2-QAM symbol, we have

Pr{error | a[n] = aI + jaQ}
= 1 − Pr{correct | a[n] = aI + jaQ} (1)
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We can recognize the integral as the probability of a correct decision for an interior PAM
symbol when the error variance is σ2

e
/2. Thus,
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For a M2-QAM edge symbol, we have

Pr{error | a[n] = aI + jaQ}
= 1 − Pr{correct | a[n] = aI + jaQ} (7)

= 1 −
∫ ∆

2

−∞

1
√

2π σ2
e

2

exp

(

− y2
1

2σ2
e

2

)

dy1

∫ ∆

2

−
∆

2

1
√

2π σ2
e

2

exp

(

− y2
2

2σ2
e

2

)

dy2 (8)

Here we recognize the first integral as the probability of correctly deciding a PAM edge
symbol, and the second integral as the probability of correctly deciding a PAM interior
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symbol. Thus,
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For a M2-QAM corner symbol, we use the previous logic to obtain

Pr{error | a[n] = aI + jaQ}
= 1 − Pr{correct | a[n] = aI + jaQ} (11)
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Since, for M2-QAM, we have 4 corner points, 4(M − 2) edge points, and M2 − 4M + 4
interior points, the average error probability is
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