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Antonio De Domenico
Huawei Technologies

TeleQnA: A Benchmark Dataset toAssess Large Language ModelsTelecommunications Knowledge



RGB
196/0/84

Secondary Colors

RGB
203/55/120

RGB
237/109/0

RGB
153/54/54

RGB
98/178/48

RGB
242/137/68

PANTONE
185C
RGB

199/0/11

Corporate Colors

PANTONE
186C
RGB

200/16/46

RGB
127/0/1

RGB
52/200/0

RGB
48/181/197

RGB
129/193/95

RGB
253/211/81

RGB
86/196/210

RGB
211/57/65

RGB
211/56/89

RGB
221/128/170

RGB
191/128/130

RGB
246/183/140

RGB
176/216/156

RGB
253/227/181

RGB
148/218/226

RGB
226/129/137

RGB
226/129/152

RGB
235/179/204

RGB
216/179/179

RGB
250/211/187

RGB
208/232/196

RGB
254/238/193

RGB
190/23/238

RGB
239/178/184

RGB
238/179/193

RGB
35/24/21

RGB
89/87/87

RGB
137/137/

137

RGB
181/181/

181

RGB
221/221/

221

RGB
255/255/

255

Antonio De Domenico
• About

– Senior Researcher at Huawei Technologies, France
– Active in ITU-T SG 13- Future networks and emerging

network technologies
– Leading IEEE ETI GenAI Dataset and Competitions

activities
– Co-leading network energy efficiency in NGMN Green

Future Network project

• Current Research
– Integrating AI/ML in 5G and beyond RANs

• Contact

– antonio.de.domenico@huawei.com
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The Race of Language Models

ARK's Newsletter #392: OpenAI’s Improved ChatGPT Should Delight Both Expert And Novice Developers, & More https://ark-invest.com/newsletters/issue-392
Hoffmann et al., “Training Compute-Optimal Large Language Models” https://doi.org/10.48550/arXiv.2203.15556Lifearchitect.ai/models

Some key observations:

Doubling time of LLM compute
requirements: 4-6 months
• Way beyond Moore’s law

Training cost of 10B model~1M$

Open source models’ performance
lags private models’ one by ~1 year

Chinchilla scaling laws: 20 text
token/parameters
• 1.4T token for 70B model

https://ark-invest.com/newsletters/issue-392
https://doi.org/10.48550/arXiv.2203.15556
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LLMs Use Cases and Expected Value in Telecoms

McKinsey: How generative AI could revitalize profitability for telcos
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/how-generative-ai-could-revitalize-profitability-for-telcos#/

• Customer service AI
chatbots

• Create personalized
messages and visual
media

• Analyzing specifications
and maintenance data

• Streamline the entire
software life cycle

• Improve employee
productivity

https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/how-generative-ai-could-revitalize-profitability-for-telcos#/
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Forthcoming Impact on the Telecoms Industry

A. Maatouk, N. Piovesan, F. Ayed, A. De Domenico, M. Debbah, “Large language models for telecom: Forthcoming impact on the industry,“ to appear in IEEE
Communication Magazine, 2024, arXiv preprint arXiv:2308.06013, https://arxiv.org/abs/2308.06013

Our goal: use LLMs to pave the way towards Network Automation by bridgingthe gaps between costumers, researchers, and engineers.

https://arxiv.org/abs/2308.06013
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• ITU-T SG13, TR.GenAI-Telecom, “Requirements and methodology for deploying and assessing Generative AI models in telecom networks” https://www.itu.int/itu-
t/workprog/wp_item.aspx?isn=19366

• Correspondence Group for datasets applicable for AI/ML in networks (CG-datasets for AI/ML in networks) https://extranet.itu.int/sites/itu-t/studygroups/2022-2024/sg13/cg-
datasets/SitePages/Home.aspx

ITU-T SG 13: Telecoms Requirements and GenAI
Capabilities

https://www.itu.int/itu-t/workprog/wp_item.aspx?isn=19366
https://www.itu.int/itu-t/workprog/wp_item.aspx?isn=19366
https://extranet.itu.int/sites/itu-t/studygroups/2022-2024/sg13/cg-datasets/SitePages/Home.aspx
https://extranet.itu.int/sites/itu-t/studygroups/2022-2024/sg13/cg-datasets/SitePages/Home.aspx
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Assessing the Telecoms Knowledge of LLMs

A. Maatouk, F. Ayed, N. Piovesan, A. De Domenico, M. Debbah, Zhi-Quan Luo, “TeleQnA: A Benchmark Dataset to Assess Large Language Models Telecommunications
Knowledge”, arXiv preprint arXiv:2310.15051, https://arxiv.org/abs/2310.15051.
https://github.com/netop-team/TeleQnA

Automatic evaluation based on a LLM-generated dataset withhuman in the loop!!!

https://arxiv.org/abs/2310.15051
https://github.com/netop-team/TeleQnA
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Assessing the Telecoms Knowledge of LLMs
Submitted to IEEE Wireless Communications



RGB
196/0/84

Secondary Colors

RGB
203/55/120

RGB
237/109/0

RGB
153/54/54

RGB
98/178/48

RGB
242/137/68

PANTONE
185C
RGB

199/0/11

Corporate Colors

PANTONE
186C
RGB

200/16/46

RGB
127/0/1

RGB
52/200/0

RGB
48/181/197

RGB
129/193/95

RGB
253/211/81

RGB
86/196/210

RGB
211/57/65

RGB
211/56/89

RGB
221/128/170

RGB
191/128/130

RGB
246/183/140

RGB
176/216/156

RGB
253/227/181

RGB
148/218/226

RGB
226/129/137

RGB
226/129/152

RGB
235/179/204

RGB
216/179/179

RGB
250/211/187

RGB
208/232/196

RGB
254/238/193

RGB
190/23/238

RGB
239/178/184

RGB
238/179/193

RGB
35/24/21

RGB
89/87/87

RGB
137/137/

137

RGB
181/181/

181

RGB
221/221/

221

RGB
255/255/

255

The Telecom Knowledge of GPTs
• GPT-4 consistently outperforms GPT-3.5,
demonstrating around 7% improvement
across all categories

• LLMs exhibit exceptional performance in
the lexicon category, which encompasses
general telecom knowledge and terminology

• LLMs face challenges when confronted
with more intricate questions related to
standards, with the highest performing
model, GPT-4, achieving a modest 64%
accuracy in this domain

• LLMs and active professionals exhibit
comparable performance in general
telecom knowledge.

• A. Maatouk, F. Ayed, N. Piovesan, A. De Domenico, M. Debbah, Zhi-Quan Luo, “TeleQnA: A Benchmark Dataset to Assess Large Language Models Telecommunications
Knowledge”, arXiv preprint arXiv:2310.15051 https://arxiv.org/abs/2310.15051

• https://github.com/netop-team/TeleQnA

We need LMs specialized on Telecoms Networks

https://arxiv.org/abs/2310.15051
https://github.com/netop-team/TeleQnA
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Telco-RAG: A RAG Framework to Handle Queries on Standards
• E2E design for improving LLM
capabilities on Telcos standard
questions
– Hyperparameters Optimization
– Query Augmentation
– Enhancing the RAM Usage
– Prompt Engineering

• Telco-RAG leads to an average
improvement of 6.6% and 14.45%
compared to GPT 3.5 with and
without the Benchmark RAG

• AL Bornea, F Ayed, A De Domenico, N Piovesan, A Maatouk,“Telco-RAG: Navigating the Challenges of Retrieval-Augmented Language Models for Telecommunications,”
arXiv preprint arXiv:2404.15939, https://arxiv.org/pdf/2404.15939

• https://github.com/netop-team/Telco-RAG

https://arxiv.org/pdf/2404.15939
https://github.com/netop-team/Telco-RAG
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Telco-RAG: A RAG Framework to Handle Queries on Standards

• AL Bornea, F Ayed, A De Domenico, N Piovesan, A Maatouk,“Telco-RAG: Navigating the Challenges of Retrieval-Augmented Language Models for Telecommunications,”
arXiv preprint arXiv:2404.15939, https://arxiv.org/pdf/2404.15939

• https://github.com/netop-team/Telco-RAG

https://arxiv.org/pdf/2404.15939
https://github.com/netop-team/Telco-RAG
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Conclusion
LLMs and GenAI will have a large impact on future networks, both from the requirements
and capabilities perspectives
The telco ecosystem needs to identify the most relevant use cases for LLMs in telcos, and
the required functionalities/capabilities proper to telcos (beyond standard NLP)
• Specialized telco models: Telecom knowledge, coding, reasoning, calculus, etc
Based on these, the industry can jointly define proper evaluation methodologies:
• Tests, datasets, benchmarking metrics, and platforms

This is just the beginning of the journey
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Thank you.

antonio.de.domenico@huawei.com


