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Communication at mmWave Freq

Proposed Architecture for Simultaneous Communication and Sensing

Objective:
•Propose a new multi-beam receiver architecture for
simultaneous communication and sensing at the
User Equipment (UE) and taming the analog-digital
complexity
•Understand the fundamental differences and trade-
offs in the optimal distribution of space-time signal
processing in analog versus digital domains.

•Design mWave front-end for increased network
capacity with dense spatial beamforming

•Investigation of hybrid analog-digital receiver
architectures for optimized beam-frequency
communication and sensing

Channel Sensing and Estimation

• Global data traffic to grow 10X by 2018 at a CAGR of
61% from 1.5 Exabytes in 2013 – Cisco Visual
Networking Index.

• Multi-Gigabit data-rates possible with large un-
congested bandwidths at mmW (64-71G)

• Beamforming enables efficient space-frequency
sharing and secure communication. Sensing the
dynamic propagation environment, blockages, and.
interferers maintains connectivity and maximize
spectral efficiency
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Proposed approach:
1) channel discovery using wideband SenseBeam for coarse

scanning and narrowband CommBeam for estimation
2) Large sensing bandwidth for each sub-band of > 1.75 GHz in

the SenseBeam with 250 MHz in the CommBeam.
3) Digital beamformer can form multiple SenseBeams in different

directions simultaneously in DSP.
4) Channel discovery is then performed to initialize correlation

matrices in each channel using narrowband energy-efficient
Analog Fourier Transform.

5) With an established communication link between AP and UE,
the UE receiver is switched to the communication mode with
in-sub-band beam-frequency sensing.

Conclusion

1) Proposed slice architecture enables scalable
MIMO beamformers for next-generation
communication

2) Comm- and sense-beams for simultaneous
channel sensing and communication

3) Continued circuit level innovation will offer higher
power efficiency, robustness, and signal quality

• Beamforming side-lobes cause interference from
nearby UE nodes

• Simultaneous Comm- and Sense- beams required
for real-time detection of dynamic channel and
interference conditions

• Dynamic, reconfigurable mmWave front-end
design for channel- and interference- aware
communication
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