
Optimal Spectrum Allocation in 
Gaussian Interference Channels

Hang Zhou (Advisor R. Berry)
Communication and Networking Lab

Dept. EECS
Northwestern University

2nd Annual North American School of Information Theory, Evanston, IL, August 10-13, 2009

Joint Work with H. Shen, R.Berry and M. Honig



Motivation

nEfficient resource allocation is critical for 
wireless networks.

n Interference management is needed to 
enable multiple users to share a common enable multiple users to share a common 
frequency band.

nAllocating power spectrum density is a key 
technique.



Model

nGaussian Interference Channels (optimal 
performance unknown)
nFlat fading
nInterference treated as noisenInterference treated as noise



Problem Formulation (I)
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Problem Formulation (II)

n Sum-rate maximization subject to individual user 
power constraints
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Preliminaries

n For a system with M users, there exists a 
optimal solution in which each users employs a 
piece-wise constant power density function in at piece-wise constant power density function in at 
most M+1 disjoint frequency bands.

n Each user’s power constraint must be tight at 
optimal solution.



Formulation Simplification 
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Main Results

n To find a convex combination of SNR vectors on 
each band, which satisfies power constraint and 
maximizes the corresponding convex 
combination of the sum-rate on each band.

n Complete characterization of solutions for two 
users case
nAt most one shared band.
nOptimality criteria are obtained.



Two Users Case
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n F(x,y) is non-concave, non-convex in general  



Optimal Spectrum Allocation (Two Users)



Proof Sketches

n

n Ideas



Multiple Users (M>2)

n Tight power constraint result still holds.

n Preceding analysis method is difficult to apply to 
multiple users cases.multiple users cases.

n A alternating bandwidth and power (ABP) 
update algorithm can be used to find local 
optimal solutions.



Conclusions and Future Work

n Completely characterized the optimal spectrum 
allocation maximizing sum-rate for a two-user 
flat Gaussian interference channel, treating flat Gaussian interference channel, treating 
interference as noise.

nGeneralization to multiple-user cases is a 
challenging future work.


