
0 2 4 6 8 10 12 14 16 18 20
10

−2

10
−1

10
0

10
1

SNR (dB)

N
or

m
al

iz
ed

 M
S

E

0 1 2 3 4 5 6 7 8 9 10
10

−2

10
−1

10
0

10
1

SNR (dB)

N
or

m
al

iz
ed

 M
S

E

(a) M-PAM (b) M-QAM

MLE of γ for 8PAM
CRB of γ for 8PAM
MLE of γ for 4PAM
CRB of γ for 4PAM

MLE of γ for 16−QAM
CRB of γ for 16−QAM
MLE of γ for QPSK
CRB of γ for QPSK

MLE of γ for 8PAM
CRB of γ for 8PAM
MLE of γ for 4PAM
CRB of γ for 4PAM

MLE of γ for 16−QAM
CRB of γ for 16−QAM
MLE of γ for QPSK
CRB of γ for QPSK


