Reduced Complexity Blind Compute-and-Forward

Student: Daniel Severo

Advisor: Danilo Silva, PhD (() Lcs

Federal University of Santa Catarina
Technological Center - Department of Electrical and Eletronic Engineering
Laboratory of Communications and Embedded System

The objective of this work is to understand In its simplest form, with L users, C&F consists of a scheme where an intermediator receives

and improve a wireless non-coherent trans- a signaly = ), hyx¢ + z, where h = |hq, ..., hy| are the flat-fading channel coefficients, x, are
mission scheme, that is, with no knowledge  signals chosen from a nested lattice code and z is AWGN. For decoding, a scaling factor « is
of the effect that the channel has on the sig-  calculated using the information of h and a = |a4, ..., az].
nals. This is known as Blind Compute-and-
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The central idea of Blind C¢JF is that we do not need the optimal value of o for each a and h.
A good scalar will suffice for decoding. For a specific class of nested lattice codes, |[1| proposes
a computationally efficient algorithm to determine if a given « is good or bad.

D@
G Smoothing Lemma: Let n be an i.i.d circularly-symmetric complex Gaussian random vector
@< TDY S\ LDy with mean p and variance 0. Let fp be the probability density function of n mod A. The
@ Smoothing Lemma says that n mod A tends to be uniform over the Voronoi Region of A as o

OTOWS.
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Algorithm:

1. For a given «, calculate y/ = ay mod A;

2. Calculate the sample variance of y/;

3. Decide if « is good based on some predefined threshold 9.
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