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Requirements for NextG Applications
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mmWave systems today do not meet these
requirements
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Traditional mmWave is limited to Time-Division
Multiple Access (TDMA)
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Traditional mmWave is limited to Time-Division
Multiple Access (TDMA)
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Traditional mmWave is limited to Time-Division

Multiple Access (TDMA)
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Traditional mmWave is limited to Time-Division
Multiple Access (TDMA)
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Traditional mmWave is limited to Time-Division

Multiple Access (TDMA)
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How to deliver low-latency and scalability with
directional beams?
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mmPFlexible: Flexible time-frequency resource allocation
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mmPFlexible: Flexible time-frequency resource allocation
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mmPFlexible: Flexible time-frequency resource allocation
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mmPFlexible: Flexible time-frequency resource allocation
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Challenges in creating concurrent beams
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mmFlexible delivers high-throughput beam for each user
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mmFlexible delivers high-throughput beam for each user
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mmFlexible delivers high-throughput beam for each user
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mmFlexible delivers high-throughput beam for each user
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mmpFlexible: Contributions
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mmFlexible provides flexible concurrent beams

Any number of beams
. with narrow beamwidth

>
- Arbitrary beam
% directions

o

D

- Arbitrary beam-

bandwidth (fraction of

Beamwidth Direction
bandwidth per beam)

Beam-bandwidth
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Designed a new programmable antenna array
Delay-Phased Array (DPA)
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Understanding 2 antennas DPA

Relative
Phase
Ant. 1 eJ0

Ant. eJ®

X,
>

Frequency

N
<

Direction/Space

Phased array

Relative
Phase

Ant. 1 el0

Ant. el2mfT

>

v,
v,

Frequency

Direction/Space

True Time Delay array

UC SanDiego

JACOBS SCHOOL OF ENGINEERING
Electrical and Computer Engineering



Understanding 2 antennas DPA
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Creating flexible beam response with DPA
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Creating flexible beam response with DPA
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Creating narrow beam with 8 antennas
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Configuring DPA in real time using closed-form formula

We derive a closed-form formula for
delay and phase configuration at
each antenna

Bandwidth B
Frequency

<
«

—0, 0o
Direction/Space

*
T, o, 2 beam case
I—* |Z Q 3 ) *Refer to Journal paper for a generalized
. Tn = (— n SIH(QO)) mod — formula for any number of beams, beam
RF Tn o (Dn 2B 2B directions, and beam-bandwidths
' . [Full paper: https://wcsng.ucsd.edu/dpa]
| VARt b, =7 round(n51n(90)) mod 27
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How flexible is Delay-Phased Array (DPA)?

Any number of beams
with narrow beamwidth
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Implementation with mmWave channel dataset
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mmFlexible is more flexible than baselines
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[1] R. Li, H. Yan, and D. Cabric, “Rainbow-link: Beam-alignment-free and grant-free mmw multiple access using true-time-delay array,” IEEE Journal on Selected Areas in Communications, 2022.
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Delivers low latency and high throughput
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