Aalborg Universitet
AALBORG UNIVERSITY

DENMARK

Iterative Algorithm Design for MIMO-OFDM Receivers Based on Hybrid Inference
Techniques

Manchon, Carles Navarro; Kirkelund, Gunvor Elisabeth; Fleury, Bernard Henri; Riegler, Erwin

Published in:
Proceedings of the 3rd Nordic Workshop on System &amp; Network Optimization for Wireless (SNOW)

Publication date:
2012

Document Version
Accepted author manuscript, peer reviewed version

Link to publication from Aalborg University

Citation for published version (APA):

Manchon, C. N., Kirkelund, G. E., Fleury, B. H., & Riegler, E. (2012). Iterative Algorithm Design for MIMO-OFDM
Receivers Based on Hybrid Inference Techniques. In Proceedings of the 3rd Nordic Workshop on System &
Network Optimization for Wireless (SNOW) http://www.iet.ntnu.no/workshop/SNOW2012/papers/1_fleury.pdf

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
? You may not further distribute the material or use it for any profit-making activity or commercial gain
? You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.


https://vbn.aau.dk/en/publications/ecd7fa8c-0d34-4584-8f9f-96f5a4247de6
http://www.iet.ntnu.no/workshop/SNOW2012/papers/I_fleury.pdf

lterative Algorithm Design for MIMO-OFDM
Receivers Based on Hybrid Inference Techniques

Carles Navarro Manchén, Gunvor E. Kirkelund and Bernard-ldury Erwin Riegler
Aalborg University, Denmark Vienna University of Technology, Austria

I. INTRODUCTION

In this contribution, we apply a message-passing technique
proposed in [1] combining variational message passing (YMP
and the sum-product (SP) algorithm to the design of receiver oy
for MIMO-ODFM systems. From a probabilistic model, we
obtain a receiver performing iterative channel weight and >
noise precision estimation, equalization and data degodin
The messages exchanged among the receiver’'s constituent 10

Initialization
2| | —e— VMP-SP receiver 1 iter
—*— VMP-SP receiver 3 iter

blocks are univocally defined by the message computation —_Z_f\L/thAgSEPlrﬁgfiverloiler

rules for the given model. The numerical assessment of our —x— LMMSE 3 iter

solution corroborates the high performance of the proposed | 207 LMMSE 10 iter

algorithm and its superiority to heuristic approaches. 0, 0 2 N a 6 8

Il. SIGNAL MODEL
. . . . Fig. 1. BER as a function aF} /Ny for the VMP-SP receiver with 16-QAM
We consider an OFDM system with! transmit chains modulation: 13 pilot symbols are inserted per OFDM framé;= N = 2,

and N receivers. For themth transmitter, a sequence ofx = 75, L = 7; channel model: 3GPP Extended Typical Urban; channel
information bitsw,, is encoded and interleaved, yielding &oding: convolutional code with rate/3.

sequence of coded bits,. The sequence,, is then complex contains the assumed prior model of the channel weights;
modulated, resulting in a vector of complex-modulated datactor fx(A) = p()), likewise, contains the assumed prior
symbols which is multiplexed with pilot symbols yieldingeth model for the noise precision parametgr finally, factor
vector z,,. The symbols are transmitted in an OFDM framéwu (z, c,u) = p(z,c,u) denotes the modulation and code
consisting ofL,. OFDM blocks with K subcarriers each. After constraints.

OFDM demodulation, the received signal reads In order to apply the combined VMP-SP algorithm, we
o need to define which factor nodes are assigned to the VMP
y = Z . Oh +w 1) set Ayyp and which are assigned to the SP skip. We

select the following splitting:Avae = {fo} U {fc} U {fn}
. . . and Asp £ {fu}, i.e. the observation factor node, together
whereh,, is a vector containing the complex channel weightgy, e channel weight and noise precision prior models are

for the channel corresponding _t(r)] theth transmltter,lw assigned to the VMP set, and the factor nodes containing the
represents zero-mean AWGN with covariance maix I 4y jation and code constraints are assigned to the SP set.

anda © b denotes the Hadamard product of vectarandb. For more details, see [2].

m=1

Il. MIMO-OFDM R ECEIVERBASED ON COMBINED IV. NUMERICAL RESULTS

) ) VMP-SPA ) ) The BER performance of our proposed VMP-SP receiver is

In this section, we apply the combined VMP-SP algorithfjenchmarked against an iterative LMMSE-based receivér wit

proposed in [1] to the signal model (1). To that end, Weimilar complexity in Fig. 1. The VMP-SP receiver achieves
first describe the underlying probabilistic model to whiclyaing in the range of 1.5 to 2 dB i, /Ny with respect to

the message-passing technique will be applied. The SyStg{R reference receiver for relevant BER ranges.
function of our model is the joint pdf of all parameters, whic
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