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Motivation

• Artificial Intelligence (AI) techniques to be introduced into the RAN

• Development and training of AI algorithms requires high quality and 
quantity data

• Experimental setups are often limited in complexity

• Real world data of complex scenarios difficult to obtain for research

➢ Simulations enable customizable dataset generation in 
complex mobility scenarios

➢ Integration of mobility simulator into network simulator
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Intelligence in the RAN

Traffic Steering

Proactive re-distribution of connected devices

Beamforming

Steering antenna beams towards devices

Network Slicing

Differentiate service level based on use case requirements
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System Design

• Not location specific –
OpenStreetMaps can be 
deployed to capture location of 
interest

• SUMO (Simulation of urban 
mobility) ships with a script to 
trigger the integration of the 
desired location

• Define mobility profiles of 
entities of interest
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System Design
• City map with mobility profiles of all 

entities generates SUMO configuration 
file (osm.sumocfg)

• The configuration file is fed into the 
traffic control interface library

• Speed and position metrics are read 
out into a trajectory text file

• BS positions are defined in text file

• Both text files are fed into ns-3

• ns-3 outputs the dataset as csv file
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Simulation

• The whole simulation setup can be customized to the respective use 
case

• For an exemplary dataset we simulated 600 mobile entities 
traversing through 3 BSs 

• 1 hour of UDP on-off application traffic was captured for all entities

• Custom enhancements: 

• log user positions together with their communication metrics

• number of connected devices to all BS and the distance between 
user and BS
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Simulation

• For each arriving user IP, the connected BS is tracked

• Each user IP is associated with a random network temporary 
identifier in a given cell ID to generate a key-value configuration 
mapping

• Connected BS is updated based on the HandoverStart and 
HandoverEnd handlers

• Position and velocity are extracted by a callback function

• Distance to BS is calculated based on the respective positions

• Communication metrics are handled by ns-3 callback functions

DFKI | Michael Zentarra | 15.05.2024 8



DFKI | Michael Zentarra | 15.05.2024

Generated Dataset

• Features: UE position, UE velocity, source & destination IP, distance to BS, Connected BS ID, Number 
of users connected to this BS, Transmitted and received packets, throughput, avg delay & jitter, 
RSRQ, RSRP
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Conclusion and Outlook

• An open-source framework integrating a mobility simulator into a 
network simulator was developed

• Custom functionality was added to ns-3 to enable the generation of 
datasets with important features for RAN AI applications

• An exemplary simulation was carried out with 600 mobile devices 

• Utilization of the data for diverse AI applications in the direction of 
quality of service sustainability are planned

• Further enhancements will be implemented as needed
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Thank you for your attention!
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