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● Implementation of each wireless communication kernel in 
SystemVerilog

● Design and integration of tailored instructions to
integrate custom hardware into the RISC-V Ara core

● Implementation of deep learning-based channel
estimation.

LOW Physical Layer

Base station on Chip
● Implementation of LOW Physical layer on vector DSP.
● Main kernels:
● Channel estimation 𝐻 = 𝑌𝑋ିଵ

1. Channel estimation LSE  𝐻 = 𝑌𝑥ு 𝑥𝑥ு ିଵ

2. Channel estimation MMSE 𝐻 = 𝑥ு𝑇ு(𝑥𝑇𝑅𝑥ு +
 σଶ𝐼)ିଵ𝑌

3. Massive MIMO
4. Beamforming W = 𝐻ு(𝐻𝐻^𝐻)^ − 1

● Integration of those kernels onto a single chip to meet
throughput and latency requirements.

● Leveraging the vectorization capabilities of the RISC-V 
vector DSP to execute matrix multiplication and inversion 
concurrently across parallel lanes.


