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Selected example: PREDICT-6G multi-domain demo
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E2E TSN across multiple domains

True end-to-end TSN
guarantees

Cross-domain consistency

Industrial-scale orchestration
challenge

Our demo as proof-point



PREDICT-6G KPIs

Latency: 14-15 ms delay

Jitter: <Ims jitter

Reliability: zero packet loss 99%
Al-Driven Orchestration
Cross-Domain TSN



A glimpse of the multi-domain demo
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Demo Setup
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3GPP 5G TSN
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 Enhanced Scheduling for
Determinism

* Integrated TSN Support



TSN Ethernet

R

* Full IEEE TSN Stack
Integration

e Modular Linux-Based
Architecture



Deterministic Scheduling
with IEEE 802.1Qbv

Real-Time and Best-Effort
Coexistence




Multi Domain Data Plane-DetNet routers
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Fully open-source, programmable DetNet router on
Linux using XDP and eBPF

https://gitlab.netcom.it.uc3m.es/predict-6g

The platform integrates IEEE 802.1AS time
synchronization with DetNet dataplane
functionalities and PREOF capable service sub layer

Each node:

100us latency
and <20us jitter




Multi Domain Data Plane-DetNet Encapsulation
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MPLS-encapsulation spans Wi-Fi TSN — Ethernet TSN — 3GPP 5G TSN, preserving flow identity and
timing metadata

Label stacking embeds per-domain scheduling context (time-aware shaping, FRER) without
reclassification

gingle E2E tunnel abstracts heterogeneous MAC/PHY layers, ensuring consistent SLAs across all
omains



AICP Architecture

The AICP Architecture is divided into
End-to-End (E2E) AICP and
Management Domain (MD) AICP:

e The E2E AICP enables Al-driven
orchestration of deterministic
services across multiple
network domains

« The MD AICP manages
deterministic service
deployment and monitoring
within a single technology
domain




Robot “Dog” Traffic & Services

Traffic generation

TSN

Robot Control
20211 TSN 2021 TSN JGPP 5G NR
Encapsulation Forwarder Forwarder ( ) Decapsulation | 3G HAT
= =] =3 &)
o OoOooon
] @ =, 2/ @3 0 =s| === ® v
= = = —
5= e —o m; Dethet g lumrg®
a0 DetMet DetMet DetNet ooooo Houter
Router Router Router

5] [orr ] [ronow] [ons]

Robot Odometry

Low-Res Video Stream

CPE
Slicing




WiFi Latency
TSN (green) and
BE (yellow)
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Conclusions

Al-Driven Orchestration:
Predictive resource allocation and
proactive anomaly detection via
Digital Twin models

Cross-Domain TSN

End-to-End Determinism: under
realistic Industry 4.0 conditions

Complemented by DESIREGG and
6G-DATADRIVEN outcomes

We built TSN! (Technically, a Super Network)
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