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» Three steps for connecting intelligence
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»1st step: Use 5G for Al applications
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»5G cloud-based Al/ML
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»5G cloud-based Al/ML

- Both high data rate and low-latency required

Perception
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»5G-cloud/MEC based Al applications
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»2nd step: Enhanced 5G by Al
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»2nd step: Enhanced 5G by Al

(‘ Media transfer, Sensing, Controlling
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»Challenges to 5G enhancements

Data rate Data rate Data rate
Low latency . UE density Low latency «< § /§|§ UE density  Low latency UE density
Reliability Coverage Reliability Coverage Reliability Coverage
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»Challenges to 5G enhancements

Data rate Data rate Data rate

Low latency UE density Low latency UE density Low latency UE density

Reliability Coverage Reliability Coverage Reliability Coverage

eMBB URLLC mMMTC

| Data rate | | Data rate |
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Broadband URLLC Enhanced MTC
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»Challenges to implementations

Algorithm Standards Algorithm Standards Algorithm Standards
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»Challenges to implementations
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»Why Al/ML can enhance 5G?

- Traditiona

step-wise" procedure: Artifically splitting steps to guarantee per-step "explainability”.

- Assumption: Optimal modeling, accurate inputs and in-time processing for each step.
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»Why Al/ML can enhance 5G?

- Traditiona

step-wise"” procedure: Artifically splitting steps to guarantee per-step "explainability”.

- Assumption: Optimal modeling, accurate inputs and in-time processing for each step.
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- Solution 1: to replace traditional models with neural networks for "problematic” steps

- Solution 2: to replace the whole procedure with a neural network by sacrificing "explainability”
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»Value vs. applicability of Al enhancements
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»Questions to 5G Al enhancements

5 &

Use ML in which part? Applicability of training set?

@

ML at UEs? Security &Privacy?
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»Questions to 5G Al enhancements
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»3rd step: 6G of connecting intelligence
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»3rd step: 6G of connecting intelligence (©) Media transfer, Sensing, Controlling

(‘ Cloud Al
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»Intelligence exchange: New traffic type in 6G network

<+ Neural network downloading/uploading

- Collaborative/Federated ML between same type of intelligent agents
- Task-dependent, environment-dependent ML models

- Limited on-board storage/processing capabilities

Cloud/MEC
(NN update)

Tt

Intelligence Agent Intelligence Agent
(Training) (Training)

< Training set/background knowledge sharing

- Between different types of intelligent agents

- General intelligence transfer for open purpose

Cloud/MEC
(Training)

DNN downloading

Training set uploading T
N )

Training set sharing Oﬁ .
&3t

Intelligence Agent Type A Intelligence Agent Type B

(Training Inference)

 Super high data rate and capacity are required.

 Extreme requirements on latency and reliability can be relaxed.
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»Intelligence exchange: New traffic type in 6G network

< Swarming systems

- Alarge scale of intelligent agents with coordinative operation and cooperative learning
- Swarming intelligence could be achieved by interactions among local agents

- Complex tasks could be accomplished through the swarming intelligence
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»Potential 6G requirements and technologies

~Tbps

Data rate

20Gbps

Latency, Reliability, coverage, High velocity, UE density, power consumption, positioning accuracy, security ...... ans
(need to be justified by real requirements) 99.9999%
global coverage

>1000km/h

~M connections/km?2
>cm-level positioning

opPPO . ~ Zero power



Thank you!




