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Robust joint optimization of the transceiver of dual hop
relay systems under imperfect channel state

Chu Hongfa, Li Nan, Yu Dan, Niu Kai, Wu Weiling
(Key Laboratory of Universal Wireless Communication, Beijing University of Posts and
Telecommunications ( BUPT) ,Ministry of Education, Beijing 100876 )
Abstract

A novel transceiver joint optimization algorithm was proposed for dual hop multiple input multiple output ( MI-
MO) relay communication systems with imperfect channel state information ( CSI). Firstly, an imperfect MIMO
channel model was built according to spatial correlation property, and then, based on the minimum mean square er-
ror (MMSE) criterion, this algorithm was optimized by jointly combining source node precoding, relay node pre-
coding and destination node equalization together, which ensured the reliability of communication systems. The
convergence and complexity were analyzed by simulation and the results were given. Compared with the traditional
two nodes iterative optimization algorithm at relay and destination nodes, if the proposed algorithm is sufficiently
convergent, it’s BER performance will be improved 1dB or more, while the complexity is almost the same, and
when the algorithm is changed from three nodes to two nodes joint optimization, though the performance is almost
unchanged, while the complexity will be reduced about 30% . Meanwhile, with this proposed algorithm, there are
many repeated intermediate variables such as matrix multiplying results need to be stored in memory before band,
the complexity reduction is at the cost of the memory utilization. But when the performance and the complexity are
considered, the proposed solution is better than the two nodes joint iterative optimization solutions existing at pres-
ent.

Key words: multiple input multiple output ( MIMO) , relay, channel state information ( CSI), precoding,

joint optimization, iteration algorithm
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