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Introduction of AI to Air Interface 
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6G AI-native Air Interface 
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Key goals and milestones
1. Interoperability between the QC encoder and Nokia decoder
2. Lower the UL overhead due to the CSI feedback compression
3. Increase DL rates due to more advanced spatial precoding 

6G ML-based CSI Compression
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Compute Challenge 
Radio Access  
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Test-chips to De-risk and Drive 
Foundry-related Innovations 

Flexibility vs. Performance 
Optimization   

Algorithm-HW Co-design
Mico-architectures

Algorithm-HW Co-design
Mico-architectures

Physical-level

Algorithm-HW Co-design
Mico-architectures

Physical-level
Beyond Digital CMOS 
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From Conventional Processor to Compute-in-Memory
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Test Chip
Global Foundries 22FDX 
 

CIM Type SNPS Std. Cell & SRAM* BL D-CIM BL A-CIM

Input precision 8
1-8 

(extendable)
8

Weights precision 8 4/8/12/16 8

Area (µm2) 101,706 27,552 12,996

Operating clock (MHz) 1000 400 800

Latency (ns) 10 22.5 (8b/8b) 10.01

Power (mW) 90.4 1.92 0.82

Throughput (GOPS) 256 91.7 185.42

Energy efficiency (TOPS/W) 2.83 47.7 (8b/8b) 226.1

Area efficiency (TOPS/mm2) 2.52 3.33 14.27

*Synthesized with 22FDX 8T CSC28SL 104nm Standard Cell Lib

100x
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SoC

Processing Element IP Core

6G and AI Inference
Compute-in-Memory Digital Design 
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Bell Labs COTS Platform

CUvDU

• General purpose server + BL software platform

• Flexible-pipeline, real time execution

• Intel Xeon processor + accelerators (GPU and/or FPGA)

• Adaptable to various PoC scenarios in realistic environments

• Support for any split-point 

GPGPU

CPU

FPGA

RU

PCIe

PCIe

Eth

RU

Eth CPU

10 GBPS on Nvidia A100

RAN and non-RAN on Common Platform
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Wide Area and Private Enterprise Wireless Network 

Regional cloud

DU

Far Edge Cloud

Cell Site Cloud

Core-UPF

vDU

App Server

CU-UP

Core UPF

App Server

CU-UPvDU

CU-CP
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MEC/RIC
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On-premise Cloud

CU-UP

UPF

App

Wide Area Network 
(WAN)

Enterprise Area Network 
(EAN)

Nationwide

High-power mMIMO

Full-featured solution

4G + 5G NSA + 5G SA

Multiband FDD + TDD

Limited area enterprise  

dMIMO 4-16 TRX MIMO 

Coverage and reliability  

5G SA only

Single band; dedicated

vDUvDU

vDUvDU

vDUvDU
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