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BackgroundBackground
Multiuser MIMO System for Higher Spatial 
Di it G iDiversity Gain.

Block Diagonalization (BD): cancel the multiuser 
interference with designed precoding matrixinterference with designed precoding matrix.

The problem of BD
Base station should know the channel stateBase station should know the channel state 
information (CSI): must feedback CSI.
The CSI become outdated due to the time-varying e CS beco e outdated due to t e t e a y g
nature of the channels.

Channel prediction was proposed for single g
user MIMO, but unpredictable CSI error still 
remains.
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Multiuser MIMOMultiuser MIMO
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The purpose:
Analysis of multiuser interference.
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y
Robust scheme for adaptive modulation.



System ModelSystem Model
= +r HMs n

H: total channel matrix
M: total pre-coding matrix
s: data vector for users● Received signal: s: data vector for users
n: received noise vector
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Block Diagonalization (BD) 



Block Diagonalization I

Aggregate channel matrix beside that of user k:

Block Diagonalization I

gg g
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Decoded signals:
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Decoded signals:

Effective Channel 
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( ) ( ) ( )0 1 0
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SVD: singular value decompositions.



Block Diagonalization IIBlock Diagonalization II

T itt d i lTransmitted signals:
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Channel Prediction IChannel Prediction I
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Channel Prediction IIChannel Prediction II
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SISO and MIMOSISO and MIMO
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Multiuser Interference IMultiuser Interference I
Channel error matrix:

kH
ˆ

kH

: real channel matrix.

: predicted channel matrixk : predicted channel matrix.
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Multiuser Interference IIMultiuser Interference II
Decoded signal for user kg

Ergodic average of SINRg g

: average SNR.

: channel MSE.
i’th i l f
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: i’th eigenvalue for 
effective channel matrix 
of user k.



Robust SchemeRobust Scheme
The estimated SINR for adaptive p
modulation:

If α is set large the system will beIf α is set large, the system will be 
more robust in multiuser interference, 
b l dbut lower transmit data rate.
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From the PDF ofFrom the PDF of 
PDF of the interference partp

The most probable βp β

The α becomesThe α becomes  
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Throughput vs. Delay (α = 0)Throughput vs. Delay (α  0)
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Average SINRAverage SINR
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Throughput vs. αThroughput vs. α
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Optimal α Optimal α 
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Throughput vs. SNRThroughput vs. SNR
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ConclusionConclusion
In BD MIMO downlink system with y
channel prediction,

we analyzed the multiuser interferencewe analyzed the multiuser interference 
caused by feedback delay 
we proposed a robust scheme for adaptivewe proposed a robust scheme for adaptive 
modulation

Future work
Improving of the robustnessp g
User scheduling for multiuser MIMO DL 
system when N > N
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system when  Nr > Nt .


