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IntroductionIntroduction
Requirements of advanced mobiles for uplink

Higher data rates
Diversity gain/SNR gain
Feasible low power consumption

Multiple antenna mobiles
Multiple antennas(multiple RF chains) schemes are indispensable 
approach for the requirements
Beamforming/Diversity/Spatial Multiplexing 
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Uplink MUUplink MU--MIMOMIMO
Single antenna CSM

Efficient technique increasing throughput
Suitable for low cost/compact mobiles

Multiple antenna MU-MIMO
In 16e, multiple antennas(multiple RF chains) are used to increase 
peak user rate or diversity gain.
Beamforming/Codebook based precoding can be used for MU-
MIMO.
In this presentation, single antenna CSM and multiple antenna CSM 
using codebook are compared by SLS.
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Simulation conditionsSimulation conditions
Simulation conditions

19 cell, 3 sector 
No Power control 
8 band/10MHz
3GPP SCM channel/Suburban Macro
PF scheduling per band
MMSE receiver
# of basestation Rx ant. => 2 (antenna spacing 0.5 lambda )
# of mobilestation Tx antennas => 2 (antenna spacing 0.5 lambda)
CSM (1 Tx Ant) vs.  Codebook (2 Tx. Ant. 1 unitary matrix used)
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Simulations ResultsSimulations Results
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Codebook shows 10~15 % gain
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Text ProposalText Proposal
11.X Uplink MU-MIMO

For mobilestations with multiple Tx antennas,  codebook based precoding
schemes are adopted to increase system throughput.
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