






















































































































































































































































































As the above expectation is equal for each BPSK symbol [19], therefore, averaging over

BPSK symbols (s€ {—1,1}) makes no difference. Thus, (F.64) can be written as

4o

(w?)* Sechz(——(as+w )))
K (N N
B=-[ L z

1) 1 1 2 ) 20 dw'dn®.
X(—”—ﬁexp{—ﬁ((asﬁtw ) + (w8 +a )}COSh(W(OLle))j

(F.65)

By applying the summation over the BPSK signal constellation (s {-1,1}) and

simplifying, (F.65) becomes

exp{—i(oww’)z} |
, é\(lx dw'
) 2K’ exp{—a— o (w Q)2 . Cosh(W(a—i—w’))
By = [ ) exp(= ol . (F.66)
exp{—ﬁ(—oww')z}
+ dw'
B cosh(z—a(—oc+w’ ))
i N |

ON\2
By using 3.461-2 in [20], ie., [ ()’ exp{—(wN) iw? = 2”N (F.66) becomes
2 o’ 1 N2 1 142
Ko’ exp{——1} exp{—— (t+w")"} exp{——(—-a+w )"}
NNZN - cosh(—Ng(oww’)) cosh(%x(—oww’)) '

I _ !

o+ w oL+ w
With the change in variables, © = and v=———, in the first and
m m second term

on right hand side of (F.67), respectively, this reduces to

. Kol exp{-v} ,E exp(—u /2)
: N \/2_7r cosh(u\/— ) (F.68)

By substituting (F.57), (F.68) and (3.13) in (F.56), this becomes
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As the above expectation is equal for each BPSK symbol [19], therefore, averaging over

BPSK symbols (se {-1,1}) makes no difference. Thus, (F.78) can be written as

0
(2% tanh(gNg (as+w! )))
BE=o LY w'dn®.
T e (1) 1 1 N 082 2 2o 1 j
X| —exp{——((as+w )" + +0)}cosh(—(os +w
(ﬂ'N p{ N(( s+w )" +(w") )} (N( )

(F.79)

By separating the integrals in (F.79), this becomes
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(04
Kexp{——1} 02
e N 0 (w~) 0 { 1 IN2Y o 200 ! } i
ES=———~— | wfexp{———)dw exp{——(cl+w ) }sinh(— (a.+w")) |dw .
= e J‘_’;(Z] pl(@+w")?)sinh(— = (@+w')
(F.80)
(w®)’

As f w? exp{—T}de =0, therefore, (F.80) reduces to

E; =0. (F.81)

The second expectation, given in (F.71), can be written as

ES=E[>. " A (F.82)

where A(r) = %Im{ re *}Re{re’® }sechz(%x Re{re™?}),
with Im{rke“j"’} =-—I(k)sin@+Q(k)cos¢@ and Re{rke"j"’ }=1(k)cos@+Q(k)sin®.
By using (3.4) and (3.9) in (F.82), this becomes

E;Z,EO"',[; > A f5 (11 \O)ry - diry (F.83)
— K

K

As {n, }le are independent of each other, thus, (F.83) becomes
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