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INTRODUCTION

e The demand of both society and industry for

Increasing data rates Is currently growing.

 Earlier types of wireless networks are designed
to minimize aggregate power consumption.

e Next generation communication networks
needs power control policies that maximize
iInformation theoretic bit rates.

« Wireless systems such as CR networks and
HetNets are expected to include multiple tiers
of users.

PREVIOUS WORKS

e Ghasemi and Sousa found a modified water-
filling solution where the water level is found
using the interference constraint.

« Zhang extended these results to multiuser
communication scenarios by considering
multiple access and broadcast channels.

 Inaltekin established the optimality of the binary
power control for the SISO single cell uplink.

OBJECTIVES

 Include multiple tiers of users operating Iin the
same spectrum.

e Maximize information theoretic bit rates under

appropriate system and  technological
constraints.
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two-tier SIMO uplink network.

SYSTEM MODEL
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Fig. 1. System Model

« Two-tiers Iin the same spectrum.
 Interference and noise impaired system.

« SIC iIs not available, only linear receive filters
are allowed at the STB.

« The optimization problem to solve is:
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The optimization problem to solve is:
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CHALLENGES

This problem is non-convex.

The cost function is in vector form as a result
of multiple antennas at the base station.

The interference terms in the denominator of
the cost function complicates the problem.

NEAR-OPTIMUM POWER ALLOCATION
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Channel Diagonalization:

User-by-user detection is nhow possible.
Power allocation problem after diagonalization is:

Optimum power allocation for the simplified
problem is a modified water-filling algorithm.
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Aggregate Communication Rate of STUs (bits/channel use)
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Interference-filling rather than power-filling.
Water level has an additional multiplier.

Transmit power of each antenna Is upper
limited.

Solution is optimum for the simplified problem.

RESULTS AND CONCLUSIONS
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Multiple antennas do not only eliminate
iInterference, but also increase the data rate.

Total Number of STUs

A tight lower bound to the original problem is
also found.
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