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High data rate MmmWave applications

Download multimedia
data
|00x Mbps - Gbps

High bandwith
mmWVave channels are
frequency selective

Most of prior work on
SP for mmWVave is
narrowband

Sharing local sensors
information ~ 100x Mbps

Signal processing challenges @mmWoave

# of papers on SP

_ HYBRID PRECODING AND COMBINING for mmWoave
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CHANNEL ESTIMATION & HYBRID PRECODING FOR BROADBAND
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Finding the precoders with perfect or imperfect CSI

Wideband channel model

Pulse shaping filter evaluated

at the delays of each cluster
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precoders

[ to maximize
inth
Hd p— —

mutual
sampled T rc(de — Ty aR(¢£)ar>;((9£ )

information
response for the /=1 Y [1]

dth delay tap TX and RX array
response vectors

Perfect

CSI

Time Design the

domain

Complex gains for the L clusters

Imperfect

N, is the delay tap length CSl

Ng—1 _i2nkd Design the
D deo Drc(dls —Tg)e™ 7K hybrid

L recoders
H[k]:\/ L D el
/=1

Frequency
domain

from the
covariance

[2]

Formulation in Ehe SU scenario
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RF precoders are
taken from quantized
codebooks (hardware

constraints)
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Unitary power constraint
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Total power constraint also
possible

Formulation in a MU scenario postcombining
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BB precoder for liﬁi subband k /for user j
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MIMO -FDM
system

Design downlink hybrid combiners using covariance estimates and MSE
Use reciprocity to find the precoders during the uplink phase
Decompose the precoders combiners using an iterative method that
alternates between RF and BB updates
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Strong interference
happens much less often

Overall gain
Gain due to stronger signal

Sidelobe interference
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Challenges

Find effective compressed
estimation strategies with very
low

Clear overhead comparison with
beam training strategies

Compressive time domain solution [3]
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Frequency domain solution [4]
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Solve a sparse
recovery problem
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Exploit common support
the channel coefficients
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