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Abstract

◮ Aim: Joint data detection and tracking of the
dominant singular mode of a time varying channel
at the transmitter and receiver of a TDD-MIMO
beamforming system

◮ Proposed algorithm: Modified Expectation
Maximization

◮ Mitigating error propagation: Constraining the
estimates within a confidence sphere of the
previous estimate.

◮ Performance: Symbol Error Rate (SER) and the
Mean Square Inner Product (MSIP) between the
estimated and the true singular vector.

System Model and Transmission Protocol
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Figure: Pictorial representation of the
transmission protocol.

◮ The input-output equations are given by,

Ak = HRdR,k + WR,k Bk = HTdT ,k + WT ,k,

◮ Transmission Frame:
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Figure: The channel remains constant within each frame.
F0, F1, . . . , Fk are training frames.

EM Algorithm Over a Single Frame
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EM Algorithm for Channel Tracking Over Multiple Frames

◮ Modified M-step : ĝ(p+1)
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Simulation Results: Symbol Error Rate
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Figure: SER versus SNR in dB for various fade rates.

Simulation Results: MSIP
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Figure: MSIP versus SNR for various fade rates.

Study of influence of ǫ
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Figure: SER and MSIP
versus ǫ, fdTs = 0.01,
SNR = 0dB.

0 0.05 0.1 0.15 0.2 0.25
0

0.005

0.01

0.015

0.02

0.025

0.03

Radius of the constraint: ε

S
y
m

b
o

l 
E

rr
o

r 
R

a
te

 

 
SNR = 15, f

d
T

s
 = 0.02

SNR = 10, f
d
T

s
 = 0.02

SNR = 15, f
d
T

s
 = 0.03

SNR = 10, f
d
T

s
 = 0.03

Figure: SER versus ǫ for various
fade rates.
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