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Communication in a Small Cell Network

To extend coverage and increase capacity, networks evolve to HetNet
including small cells such as microcells, picocells, and femtocells.
Interference becomes more significant in small cell networks

I INR � 1 or SINR � SNR
Two ways to overcome interference (can be used together)

I Decode interference: successive interference cancellation or
simultaneous decoding of desired signal and interference (e.g.,
spatially-coupled LDPC codes)

I Avoid (or mitigate) interference: via frequency/time/spatial/power
resource allocation.

We consider the problem of cell association, beamforming, and power
allocation assuming that interference is treated as noise.
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Sparse Signal Recovery Techniques
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Sparse Signal Recovery Techniques
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Paper Review:

Joint BS Clustering and Beamformer Design for Partial
Coordinated transmission in Heterogeneous Networks

Mingyi Hong*, Ruoyu Sun*, Hadi Baligh**, Zhi-Quan Luo*
I * University of Minnesota
I ** Huawei Tech Canada

To appear in IEEE JSAC, special issues on Large-Scale Multiple-Antenna
Systems
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System Model and Problem Definition
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System Model and Problem Definition
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System Model and Problem Definition
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Problem Formulation

Challenges
I With λk = 0, the problem is NP-hard for many utility functions.
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Equivalent Problem

Consider a simple case where Ik = 1 and uik (Rik ) = Rik .

11 / 15



Numerical Results (1/3)
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Numerical Results (2/3)
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Potential Study Items

1. Can we improve the tradeoff between sum rate and sparsity
using penalizing techniques other than G-LASSO?

2. What happen if we allow spatial multiplexing (multi-streams)
for a single-user?

I No interference among the streams (via either additional unitary
precoding or MMSE+SIC decoder)

I Will affect the beamforming matrix solution V and characteristics of it,
since single-user MIMO will be preferred in many cases.

3. (Semi-)static clustering vs. dynamic clustering?

4. Investigate other objective functions. For instance,
I Maximize min SINR, s.t. sparsity and an average power.
I Minimize total power consumption, s.t. sparsity and a minimum SINR.
I Minimize average # serving cells, s.t. a minimum SINR.
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