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Outline

e Sum-Rate Maximization Problem in Communications

convex

* Solution utilizing KKT Conditions

Section 5.5.3,
Example 5.2
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Recap - Karush-Kuhn-Tucker (KKT) Optimality Conditions

Primal Optimization problem

minimize gE
fo( ) Primal Feasibility

filx*) <0, i=1,2,...,m
hj(iE*)ZO, j:1,2,...,p

subject to fi(z) <0, i=1,2,....,m
hj(z)=0, ,j=12,...,p

Dual Feasibility
)\,"L-‘ >0, +1=12,....m

Lagrange Dual Problem:

maximize g\
g( ’“) Complementary Slackness

AFfi(z*) =0, i=1,2,....m

subject to A =0

Stationarity
VL(x*,\*, 1) = Vf,(z —|—ZA Vfi(z —|—Z,uJVh =0

e Optimal points: z* and (A\*, u*)

Assumption:
e Strong duality holds (Duality gap is zero)
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Sum Rate Maximization Problem in Communications

Model:

) ) X
e MIMO system with n antennas and n channels of equal bandwidth B a >> '

e 1, denotes the power allocated to i-th antenna —

e g; denotes the channel power gain assocaited with ¢-th antenna

e n; ~ N(0,0?) denotes the noise across i-th channel
e Total power available is I

e Output power across ¢-th channel is given by

Vi = gix; +ng, t=1,2,...,n

>)> Ln
Problem: ﬁ/
Determine the power allocated to each channel, i.e., z € R", which maxi-
mizes the sum-rate (total communication rate or capacity).
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Sum Rate Maximization Problem in Communications

Problem Formulation:
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X ¢, = Bl (14 Fn)
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Problem Formulation

Fo = 21 G :B,nZ '?7;(‘* %"—)
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Optimization Problem

L%
minimize  — Z |°2 (l+j/>£/)
X&K“ L= él-
Subdeli Is — L 0

i_ri = X

/\‘ow) we aAe goi"]
to solve ([ «thlzw,

Ls w e KKI’ COv'\ob"‘ionj

EN n
e Optimal points: z* and (A\*, u*) ek 7 pé‘R
Primal Feasibility Dual Feasibility
X
_x Ko N >0
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Optimization Problem

Stationarity

VL(x*, X, u*) =0
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Optimization Problem
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Optimization Problem
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Water-filling Interpretation

e Assume g1 > g2 > g3... (without loss of generality)
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Feedback: Questions or Comments?

Email: zubair.khalid@lums.edu.pk

Slides available at: https://www.zubairkhalid.org/ee563 2020.html
(Let me know should you need latex source)
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