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= Simplification and reformulation

max ‘(g + ﬁH@f)HWHZ

I

I

I

|

5 _ - ldentical PS ratio :

s.t. |lw]]* <p |
|

I

I

n(1—p?)IIHW||* = Nu

Proposition 1. [Necessary cond.] AP-IRS-user link aligns
with the direct link, i.e., AP- user link

HOf = Ag
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Two-stage Approximation Algorithm

s 15t Stage: Bisection

Algorithm 1 1% Stage: Bisection search

1) Initialize with feasible upper boundary of A, i.e., A ax
and Ap +— 0, Ay + Apax, € < 1077°
2) while Ay — A > e
Ay = (Ay +Ap)/2
if A s such that (6) is solvable then
AL — AM', A* AM'
else
AU — AM
end if
end while
3) Output: A*
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» 2nd Stage: Successive Convex Approx.

max (1 + pA*)*Tr(GW)
W,p t

s.t. Tr(W) <p

n(1—p?)Tr(HW) > Nu

Tr(-): Trace of matrix

. . Successive Convex Approx.
G=gg", H=HH
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s 2"d Stage: Successive Convex Approx.

v 2 max [(u® + 02 £ 2(u®) + 0*) (u (11a)

W .,z
—u®) v — o) — (u—0)2)/4,
st.  Tr(W) < p, (11b)
_1 — z Ny |
— V7 olso0, (Lo
VI Te(HW)

2
u < 20 (¢t — 1Ry 1 [t(k)] . (1d)

t <1+ A%z, (ITe)
v < Tr(GW), (110)
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s 2"d Stage: Successive Convex Approx.

Algorithm 2 2"¢ stage: Successive Convex Approx.

With given A* solved in the 1% stage, € < 107°
Initialize (W, p) randomly that is feasible for problem (8)
Set t° + 1+ A*p, u® «+ (t°)2, v° < Tr(GW)
while ~(F) — A (k=1 > ¢

A E) A B e 41

t(R) o p(k=1) (k) (g (B=1) 4)(k) o 4)(k=1)

Update (W, z,v) t(F) (%) 4(R)) by solving (11)
end while
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Path Loss: L = 30 + 201log;,(d) HAP Transmit Power:
M = 10,N = 80 p=>5dBm

Energy harvesting efficient: n = 0.8
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Numerical Results
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Numerical Results
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v We formulate a throughput maximization problem that jointly we
Investigate the optimization of downlink SNR of the wireless powered
intelligent reflecting surface-enhanced MISO system.

v To tackle the non-convexity, we propose a two-stage approximation
algorithm by exploiting the structure of the problem.

v The extensive numerical results show that the influence of IRS power
consumption on SNR improvement, and the feasibility of solving the

IRS phase-shift independently by bisection algorithm with low

complexity is also proved.
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Questions & Answers
Thank you !

Email: zouyuze@hust.edu.cn



