Appendix |

The success probability of the first hop can be calculated by
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Py, U P(|HR‘UI| >0, pr Y, IU‘) (20-a)

where 1, is defined in Eq. (3) as the overall interference received at U; and written as

HRJU,

: 2
)+(pRJ Pr, YRJR,U,W HRJR,UI j (20-b)

Let us define f, ()= dP(IU‘ < t) as the PDF of I, . The integration of Ji, (1) using the CCDF K’ (1),
transforms it as

v(s), O TF (st)Ify, ()t (20-c)

0

Note that the power of desired signal is distributed as |HR’U‘ |2 1 X7, ,and the probability of success given

Np ?

is by
Py, UP(SINR, =6, )0 P(|HR‘UI =6, pRl’lYR‘U‘“IU‘) (20-d)
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0

=V(s)| (20-f)

. -1 a
5=0u; Pr; Yrju;

Finally, using the CCDF F; (st) =¢™ and laplace transform, the success probability can be expressed using

the transformation of fIU (?) as

0

V(s) O[F, (st ()t (21)
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MA, Of(s) =1, (21-a)
Finally, using the CCDF FR: (7) =He‘"'He“n" the transformation of f, (7) is given by

©

V(s), O !F (st) W, (D)t (21-b)
V(s)0 I[H eHe (o) j S, (Ot (21-c)
V(U IT @ ﬁ(e’”t’ f (r)dz)} (21-e)
V() T T s (1, @) (n9)] (21-f)
V(S)Dlj H {an, (—s)"#;)mui (ns)} (21-g)
V(s)0 H H {a (-%)iﬁ;)ix,w (ns):| (22)

o d

where Eq. (21-g) is obtained by using Laplace transform property " f () <> (-1)

K M f(t)]s . Using the

moment-generating function of XfNR and Gamma distributions, and applying it to [62] (Thr. 1)] we can get

Eq. (10)
Appendix ||

Building on [62] (Thr. 3)], we have ou(s) in Eq. (11) is bounded as v(s)e [u‘"“ (s),0™" (s)], where v™ (s)
and v™" (s) are defined in Eq. (15) and Eq. (16), respectively. Then, the lower and upper bounds on

Ay, (s) in Eq. (13) and Eq. (14) readily follow.
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Appendix Il

The success probability of the RU hop is calculated as

Py, [ P(SINR, 26, ) (23)
Pr Yoy, [Haw |
Pye,, 0P i R'”‘I >0, (23-a)
Y
2
Py, U P(|HRiUi| >0, pR"]YRlUI“IUl) (23-b)

where I, is defined in Eq. (3) as,

H

R,U;

H

R R

2 2
)+(pRJpR,YRJR‘U;a j (23-c)

The desired signal is distributed as |HR,U, |2 [ X/, - On the other hand, the moment generating function of

X.’NR distribution can provide the Laplace transform of I, [69] (P. 125) and can be computed as

Hyo| JH (23-d)

P a
Ay, (s)0 g[ 11 é‘{exp(—siykiui
' {i.j}esp NR

Appendix IV
Given the definition of 9(s,r)

1 1

: (24)
I+sp (r+Thy) " 14spg (r=Tpy)

v (s,Dpp) €

v

where » is the origin point of relay and I, is the distance between RN and user. We can recall that

distances between R; to U, then the maximum and minimum A, can be formulated as stated in Eq. (13)

and Eq. (14).
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