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Abstract—Wireless nodes in the same network often have link gains with different coherence time
or coherence bandwidth due to differences in mobility and local scattering. The coherence time and
its effect on acquiring channel state information (CSI) will become ever more important because
5G wireless communication is expected to move into the millimeter wave bands, where Doppler
spread is larger compared with previous generations of cellular wireless, therefore the issues of
training and CSI acquisition will become more acute. In this talk, a newly discovered diversity
phenomenon will be discussed that has a direct impact on the problem mentioned above. Diversity
is a well-known principle that leverages differences in channel gains at different times, spatial loca-
tions, or different users, to harness gains in wireless communication. Coherence diversity is a new
mechanism in the downlink that leverages the disparity between the coherence time or coherence
bandwidth of different nodes in a wireless network to arrive at significant gains. In order to harness
coherence diversity, a method called product superposition is presented whose main feature is to
allow the signal of one user to disappear into the equivalent channel for another user, thus removing
interference in one direction. The application of product superposition is demonstrated in two-user
channels with disparity in coherence time (slow and fast users), in coherence frequency, or both.
Time permitting, extensions to multi-user scenario will be discussed.
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