
TelecomTS: A Multi-Modal 
Observability Dataset for Time Series 
and Language Analysis

Austin Feng∗, Andreas Varvarigos∗, Ioannis Panitsas, Daniela Fernandez, Jinbiao 
Wei, Yuwei Guo, Jialin Chen, Ali Maatouk, Leandros Tassiulas, Rex Ying



• Modern enterprises monitor complex systems through time series — observability data 

• Examples: CPU usage, request latency, network throughput, error rates

• Domain is understudied in time series research

• Observability data breaks the assumptions of standard time series benchmarks
• Zero-inflated — long inactivity, punctuated by bursts

• Highly dynamic — frequent, abrupt transitions 

• Highly stochastic — irregular, minimal temporal structure

• Existing dataset gaps:
• Proprietary — operators don't release their data

• Anonymized & normalized — scale information is destroyed (BOOM)

• Forecasting-only — no anomaly detection, root cause, or multi-modal tasks

Motivation: What is Observability Data?



Introducing TelecomTS
• TelecomTS: a large-scale 5G observability dataset built from a lab-deployed testbed
• Three contributions:

− First large-scale 5G observability benchmark with heterogeneous, de-anonymized, scale-
preserving covariates

− Multi-modal Q&A suite: spanning anomaly, network-level, and time series Q&A tasks over real 
observability data

− Reasoning-path annotations: explicit reasoning traces for anomaly and network-level Q&A



Q&A Suite and Reasoning Traces

• Three Q&A families turn the dataset into a multi-modal benchmark

1.  Anomalies Q&A — presence, duration, root cause
− Real anomalies — adversarial jammer disrupting transmissions

− Synthetic anomalies — 10 literature-grounded fault types injected stochastically

2.  Network-Level Q&A — activity, mobility, zone, congestion 

3.  Time Series Q&A — mean, variance, periodicity, trend



Anomaly Detection

• LLMs collapse to false positives on observability data

• GPT-4.1, o4-mini: ~1.00 recall, ~0.20 precision — flagging everything

• Even with context, precision stays low

• Scale-aware Mantis (0.800 F1) and observability-pretrained Toto lead



Time Series & Network-Level Q&A

• Multi-modal training wins on network tasks but struggles where scale matters

• Toto+Qwen dominates network Q&A — near-perfect on traffic, mobility, congestion 

• Lags on location — distance estimation needs absolute signal magnitudes

• Time series Q&A: foundation models struggle on erratic KPIs (TX_Bytes)



The Scale Ablation

• Preserving absolute scale matters — a lot

• Consistent gains across all 5 architectures and 6 tasks

• Autoformer: +30 points on root cause, +41 points on traffic classification

• Absolute magnitude carries diagnostic information that temporal patterns alone can't recover



Takeaways

• TelecomTS opens up observability time series research
• First large-scale, de-anonymized, scale-preserving 

observability dataset
• Multi-modal Q&A with reasoning traces beyond 

forecasting
• Scale awareness is essential for foundation models in 

observability settings

https://huggingface.co/datasets/AliMaatouk/TelecomTS

https://github.com/Ali-maatouk/TelecomTS

https://huggingface.co/datasets/AliMaatouk/TelecomTS
https://github.com/Ali-maatouk/TelecomTS


Thank you!


