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1) Computation of � P11 , Eθ

[
−� θ

θ logp(� )
]
: From [43, eq.(19)], we obtain the M (N − 1)×

M (N − 1) matrix Eθ

[
−� θ

θ logp(� )
]

as

� P11 =
−1
� 2
�



−1 1 0 · · · 0

1 −2 1 0
...

0 . . . . . . . . . 0
... 0 1 −2 1

0 · · · 0 1 −1


: (A.7)

2) Computation of remaining terms in (A.6): Since CFO is a deterministic parameter and no prior

knowledge of h is assumed, we have � P12 = � T
P21

= 0M (N �1)�ML , � P13 = � T
P31

= 0M (N �1)�ML ,

� P22 = � P33 = � P23 = � P32 = 0ML�ML , � P14 = � T
P14

= 0M (N �1) �1 , � P23 = � T
P32

= 0ML�M ,

� P24 = � T
P42

= � P34 = � T
P43

= 0ML�M , and � P44 = 0M �M .

Using the above results, we can evaluate the HIM in (6), since B 11 = � D11 + � P11 , B 22 =

� D22 + � P22 = � D22 , B 33 = � D33 + � P33 = � D33 , B 44 = � D44 + � P44 = � D33 , B 12 = BH
21 =

� D12 + � P12 = � D12 , B 13 = BH
31 = � D13 + � P13 = � D13 , B 23 = BH

32 = � D23 + � P23 = � D23 ,

B 14 = BH
41 = � D14 + � P14 = � D14 , B 24 = BH

24 = � D24 + � P24 = � D24 , and B 34 = BH
43 =

� D34 + � P34 = � D34 .
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