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Motivation

This project investigates cross-layer optimization of
hardware, algorithms, and systems to address spectrum 4}
utilization and sharing challenges, including energy efficiency
and security. Toward this goal, we introduced the first
integrated  universal soft-detection decoder using
ORBGRAND.
 Decode any short-length and high-rate codes
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* Ultra-low energy consumption of 0.76pJ/bit

* Lowest power consumption of 4.9mW

e Comparable throughput of 6.5Gbps

Decoder performance is independent of the codebook

Dynamically adapts to the channel noise conditions

Interference and Jammers |

Interference and jammers disrupt <<
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communication severely é
Channel signal strength indicators can easily
detect anomalies but cannot help recover
transmitted data — I
Disruption causes re-transmission  with

overhead in latency and power consumption

GRAND-EDGE adds resilience against

jamming events
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GRAND-EDGE Algorithm T

We introduced a jamming-resilient algorithm

Ieveraging GRAND Non-Jammed Jammed
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Total Codewords: 2100
Incorrect Codewords: 0

Frame Error Rate: 0
Latency (ns): 37.8624

3 © & Energy per bit (pJ/b): 0.80121
ORBGRAND eV o) - et .fi.' . Throughput (Gbps):  6.8529
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Broader Impacts
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