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1 Derivation of Eq. (21)
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(ĝι
m)

H
ĝι
m

)−1

ek

}
∣
∣
∣
∣
∣

2

=

∣
∣
∣
∣
∣

M∑

m=1

√

pm,kλm,kιm,k

∣
∣
∣
∣
∣

2

.

(S1)

K∑

k′=1

E

⎧

⎨

⎩

∣
∣
∣
∣
∣

M∑

m=1

√
pm,k′ιm,k′gH

m,kwm,k′

∣
∣
∣
∣
∣

2
⎫

⎬

⎭

=
K∑

k′=1

E

⎧

⎨

⎩

∣
∣
∣
∣
∣

M∑

m=1

(√
pm,k′ιm,k′ ĝH
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where term (1) is
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and term (2) is
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Finally, substituting Eqs. (S1)–(S4) into Eq. (16) yields Eq. (21).

2 Derivation of Eq. (24)
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Finally, substituting Eqs. (S5)–(S7) into Eq. (18) yields Eq. (24).

3 Derivation of inequality (37)

It is known that − ln(1 − x) is convex, and when g (a, b) = |a|2/b is convex, the composite function
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b = I + |S|2. (S9)
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