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input output

AI/ML models complex relationships between parameters 

of a system and  finds patterns in data 
Wireless communication needs to take complex 

decision based on Parameters & Events

AI/ML can help wireless technologies to find 

patterns, predictions , classification on wireless parameters
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WHY AI/ML FOR WIRELESS COMMUNICATION?
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WHICH USECASES FOR AIML FOR WIRELESS?



- Data is the new truth !

 - AI/ML Model Training need large amount of Data

 - AI/ML Data Collection is the key 

 - AI/ML Data Collection needs domain and usecase specific knowledge

- Data can be :

 - Real field data ( Confidentiality, Accessability, Labelling )

 - Synthetic generated
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IMPORTANCE OF DATA COLLECTION 



EXAMPLE OF CREATION OF SYNTHETIC DATA
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EXAMPLE OF CREATION OF SYNTHETIC DATA

- The self-driving car de-pends on so-called self-learning algorithms, which require 

large amounts of “training data”. 

- Without this data, the ambitious goal of producing fully autonomous vehicles will 

remain out of reach. 

- The production of this training data or “ground truth da-ta” requires vast amounts 

of manual labour in data annotation, per-formed by crowdworkers across the 

globe. 
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Core Network (5GC) Radio Access ( gNB ) Air Interface ( NR) Device          

Network Resource Management 

Prediction of traffic volume

Automation

adaptation to triggers events

Monetisation

Prediction of customer & service adoptions 

Radio Load Balancing & Coverage

Predictions based on UE/MDT measur.

Mobility Optimization

Inter-node information for Self Organizing Network

Network Energy Saving

Release 18/19

Air Interface 

Enhancements for 

AI/ML 

Air interface performance 

e.g., improved throughput, robustness, 

accuracy or reliability, etc. 

Reduced complexity/overhead. 

e.g. number of parameters

Network Data 

Analytics Functions 

( NWDAF)

Release 15/16 

SON/MDT

Enhancements for 

AI/ML

Release 17  

AI/ML in 5G Core Network
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NWDAF IN 5G CORE NETWORK
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NWDAF IN 5G CORE NETWORK
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AI/ML FOR UE MOBILITY 
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USECASE : BEAM MANAGEMENT

► Why ML for beam management?

► Conventional: Exhaustive beam sweep

− As propagation losses increase with 5G / 6G:

− Larger number of narrower beams

− More signalling overhead

− Larger latency
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USECASE : BEAM MANAGEMENT

► Spatial Beam Prediction:

− Infer from a subset of beams

− Selection based on highest RSRP

− With prediction → Less measurements required

► Temporal Beam Prediction:

− Allows lower beam measurement frequency

− Infer future RSRP or best beam index

Deep Neutral 

Network

Sampled beams Predicted beams

AI/ML 

Model

Beam information at 

{t0, t1 ,t2 ,…, tN}

Beam information at 

{tN+1, tN+2 ,…, tN+X}

Temporal domain beam prediction
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AI/ML DATA COLLECTION FOR BEAM MANAGEMENT
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Mixed data set can get most information 
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AI/ML MODEL LIFECYCLE

Data Collection

Model Training Model Inference

Training

Data 

Monitoring 

Output

Model Storage

Model Transfer 

request

Model Management

Monitoring 

Data

Trained Model
Model Transfer

Selection/Activation/Switching/..

Inference

Data

Model Life Cycle include aspects of AI/ML model like model training, 

model deployment, model inference, model monitoring, model updating.

Include definition of Components needed i.e.  Data Collection, Model Storage 

RAN node CN

internet

OTT server

Model Download or model upload
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DO WE NEED TO SHARE AI/ML DATA ?
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WHAT POTENTIALLY COMES NEXT?
AI-NATIVE AIR INTERFACE FOR 6G?

E2E learning via an autoencoder = 6G? ML designs part of 6G 

PHY/MAC itself 

Modem (baseband processing)

For PHY/MAC the initial 6G research  focusses mainly on the receiver

Wireless

Channel

RF 

Frontend

Trans-

ceiver

Channel

coding
Scrambling

Mapping/

Precoding
Modulation

OFDM Signal 

Generation

Channel

decoding

Demod./

Demapping

Channel

estimation

Channel

equalization

Signal detection/

Synchronization

Antenna 

System

Machine Learning

ML used to jointly 

optimize TX, RX and 

baseband processing;

Machine

Learning

Machine

Learning

Machine

Learning

Machine

Learning

Machine

Learning

Machine

Learning

Machine

Learning

ML applied to individual 

processing blocks

Machine

Learning

Machine

Learning

Machine

Learning

ML replaces multiple 

processing blocks

Machine

Learning
Machine

Learning Ongoing since some timeOngoing research

Further down the road!
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Q&A
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