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Motivation

‣ Imagine production facility with 5G communication

‣ Expansion to new production facility

‣ Same 5G setup and configuration

‣ Expectation: identical network performance

‣ Reality: performance may differ

‣ Some factors may remain unknown or uncontrolled
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gNB Ratio
DL (Mbps) UL (Mbps)

NTNU UWUE 1,2 NTNU UWUE 1,2

SRS

1:1 42.81±1.03 42.33±1.34 42.87±1.04 8.96±3.90 3.30±0.70 18.05±2.23

1:2 55.64±0.43 55.77±0.52 55.54±0.40 5.05±2.72 3.25±0.42 17.21±1.61

1:4 59.86±3.50 60.62±3.85 60.02±3.52 5.94±3.14 2.11±0.42 13.98±0.10

OAI

1:1 42.20±0.84 39.12±1.97 38.37±1.83 11.31±4.42 11.66±4.16 9.51±3.37

1:2 55.10±4.21 49.66±3.68 49.51±4.04 8.47±1.29 7.80±1.11 7.17±1.11

1:4 39.25±1.13 36.42±1.24 35.87±0.80 8.25±0.07 7.90±0.08 7.13±0.10

Raffeck et al., Parameterizing 5G New Radio, 2024
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Lab Presentation

‣ gNB: OAI or srsRAN open source implementation

‣ User Equipment and gNB on same host 

‣ Timestamping of air interface
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Best Practices

‣ Systematic parameter-space exploration

‣ Isolation of influencing variables

‣ Repeated and randomized measurements

‣ Comprehensive metadata collection

‣ Controlled and documented environments

‣ Automation to reduce human-induced variance
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Complex System
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Framework Workflow

‣ Parameterized experiment definitions (YAML)

‣ Automated execution via Ansible

‣ Dynamic gNB and driver configuration

‣ Automated traffic generation and logging

‣ Robust error handling and resume support

‣ Per-run artifact archival
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YAML Definition

Configuration

gNB Startup

UE Attach

Traffic Generation

Artifact StorageError Handling
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Measurement Data and Captured Parameters

Artefacts:

‣ Traffic traces

‣ gNB logs, including channel reports

‣ UE channel metrics

‣ Standard output & error of all programs

‣ Ansible variables

‣ Parameter set

‣ Energy metrics & performance counters

‣ Spectral monitoring
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Parameter Automated

Hardware configuration No

Positioning No

UHD (driver) version Yes

gNB type Yes

OAI/srsRAN version Yes

TDD pattern Yes

Min/max modulation (MCS) Yes

Antenna gain Yes

Performance tuning Yes

Dockerization Yes

Traffic generation Yes
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Reception and Transmission Gain

‣ gNB gain strongly impacts performance

‣ Calibration rarely reported

‣ Optimal configuration depends on testbed environment
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Dockerization

‣ Containerization caused degradation

‣ Compile all combinations of drivers and 

software beforehand

‣ Dynamically switch between libraries
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UE Power Draw
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Conclusion

‣ 5G NR is highly parameter-sensitive

‣ Reproducibility is difficult to achieve

‣ Automation framework enables large parameter studies

‣ Provides observability and traceability

‣ Modular and extensible framework design

‣ Framework successfully validated in practice

‣ Future extension: automated modem switching
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github.com/ lsinfo3 /

5G-Campus-Testbed-Automation
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Thank you for the attention!
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Contact:

lukas_kilian.schumann@uni-wuerzburg.de
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