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Abstract-Suboptimal detection schemes, such as list MIMO
detection, often face the challenge of having to "guess" at the
decision reliability for some of the detected bits. A simple yet
effective way of doing this is to set the maximum magnitudes of
the associated log-likelihood-ratios (LLRs) to a certain predefined
value: LLR clipping. However, the choice of the clipping level
has a significant impact on the system performance. A majority
of prior approaches attempted to determine appropriate clipping
levels by manual optimization. In this work we propose to use an
SNR-aware approach for calculating the LLR clipping levels in
list MIMO detection. The proposed scheme exploits knowledge of
the channel state information to determine the instantaneous bit
error probability of the list detector, and from this an appropriate
level for clipping of the LLRs. Simulation results show that this
strategy outperforms schemes using a fixed clipping level.

I. INTRODUCTION

In many communications problems, implementing the op­
timal detector is of prohibitive complexity. Multiple antenna
(MIMO) systems are a prominent example where a significant
amount of research has been performed in order to find low
complexity detection schemes with near-optimal performance.
List MIMO detectors [1]-[3] are attractive in this respect,
as they enable a flexible trade-off between complexity and
performance. These schemes often suffer from the inability
to generate exact (or even any) reliability information for
some of the detected bits. That is, while the sign of the log­
likelihood ratio (LLR) can be determined with reasonably
low probability of error, its magnitude is often unknown.
Numerous approaches have been proposed for addressing this
problem, e.g. bit flipping [4] and path augmentation [2], yet
many of these schemes require high complexity.

A low complexity approach for addressing this problem is
to set the maximum LLR magnitude for detected bits to a
predefined value - LLR clipping [1], [5]. The selection of the
clipping level has a significant impact on the achievable per­
formance in coded communication systems [5]. Choosing the
clipping level too high induces the decoder to assume overly
high reliability for bits with missing counter-hypotheses, po­
tentially preventing decision errors occurring at these bit po­
sitions from being corrected. Conversely, setting the clipping
level too low substantially distorts the soft output for bits with
counter-hypotheses, also leading to a performance loss.
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Most previous approaches for computing the LLR clipping
level have relied upon selecting a fixed clipping level, usually
based on an attempt to maximize the mutual information at
the detector output over the choice of the clipping level. Such
fixed LLR clipping (FLC) level schemes possess the obvious
advantage that, once the FLC level has been selected, they
are easy to implement. Drawbacks of FLC schemes include
an involved selection process for the clipping level [5], [6].
Finally, and perhaps most importantly, these approaches are,
as we will show, limited in the error rate they can achieve.

In this work a low complexity approach for computing SNR­
aware UR clipping (SLC) levels, based on an estimate of
the bit error probability at the detector output, is proposed.
The K-best algorithm [7], [8], which is a breadth-first tree
search detection scheme, is used as a representative suboptimal
detection algorithm1• In [9] it was shown that LLR clipping
has more effect on system performance when using suboptimal
algorithms such as the K-best algorithm. For a given channel
realization and list length of the algorithm, we calculate the
instantaneous error probability on the different detected layers.
This information is then used to predict the LLR clipping level.
The additional complexity of the proposed approach can be
considered almost negligible in coded systems. Results show
that the proposed scheme can outperform even the best FLC
schemes for coded MIMO communication systems.

The remainder of this paper is organized as follows: after
discussing the employed system model in Section IT, Section
ITI details fundamentals related to LLR clipping. Section IV
reviews selected prior work on LLR clipping and motivates
and describes our approach for variable LLR clipping based
on channel state information (CSI). In Section V we provide
simulation results illustrating the effectiveness of our scheme.
Finally, conclusions are drawn in Section VI.

II. SYSTEM MODEL

Consider an NT x N R MIMO system based on a BICM
transmit strategy as depicted in Fig. 1: the vector u of i.i.d.
information bits is encoded and interleaved. The resulting

IThe K-best algorithm is a specific realization of the more general M­
algorithm [3].
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