Homework 4 (due on Oct. 29th)

Consider a wireless downlink network with a single base-station and two mobile users. Let C;[t] denote

the state of the channel to user 7 at time ¢. We assume that

2, with probability 0.5;

Cyt] = ,
1, with probability 0.5.
4, with probability 0.7;
Cylt] = ,
1, with probability 0.3.
and C1[t] and Cy[t] are independent across users and time. Let Z;[t] = 1 if user 7 is selected for

transmission at time ¢, and Z;[t| = 0 otherwise. Only one user can be selected at a time.

Consider the following algorithm:

(1) At time t, the base station selects a user 7* such that

i € argmax (KCi[t] + Fift]) ,

where K > 0 is a constant. Then the base station will serve user i* so that Z. [t] = 1 and Z;[t] = 0

for j #i*.

(2) The virtual queues are updated as follows:

where y; = 72 = 0.3.
Define the following optimization problem
Opt = maxg F ), C;[t| Z;[t]]
subject to: Pr(Z;[t]) > 0.3,i =1, 2.
Problem 1: Prove that

T
lim lim 1 Z E = Opt.
t=1
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Problem 2: Simulate the algorithm with K = 1,10,100. For each K, plot the figure of ¢ versus
21 2 Cils Z; [s].
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