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Availability
Low packet
Failure resilient 

Bounded latency
Low jitter

Use of AI to predict events,
states, demands, resources
Autonomous proactive actions
based on predictions

RELIABLE TIME SENSITIVE PREDICTABLE

The vision

Building a deterministic 6G network
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The mission
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PREDICT-6G aims to design, create and validate 
end-to-end (E2E) 6G solutions providing 

deterministic services over multiple 
interconnected domains and technologies 

(incl. wired and wireless). 
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3 pillars 3 use cases

• To extend the reliability and time
sensitiveness features of IEEE 802.11 and
3GPP networks, including APIs for the
monitoring and control of such
capabilities, enabling predictability.

• To develop a multi-technology multi-
domain Data-Plane jointly with an AI-
driven multi-stakeholder inter-domain
Control-Plane (AICP)

• To enhance the predictability of the
network through artificial intelligence,
enabling the forecasting of the occupancy
of network resources and the effect of
accepting a new flow into the network
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1. Smart 
manufacturing

2. Multi-domain 
deterministic 
communications

3. Critical 
communications
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Cross-domain E2E deterministic service 
management automation

Emulate deterministic network capabilities on 
top of non-deterministic network segments

Predictability through Network Digital 
Twinning

User, resource, and function mobility under 
deterministic constraints

Highly configurable monitoring platform for 
multi-technology deterministic networks

Improvement of L2 deterministic capabilities 
of IEEE 802.11 and 3GPP

Data-plane integration of multiple 
deterministic and non-deterministic domains

Innovations
Specific innovations
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Architecture overview
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P6G Innovation 
focus APIs

Evolving Network 
APIs
(potential extensions 
via SDO impact)

Request / configuration (AICP)

Measurement / status / insight 
(AICP)

E2E deterministic service flow (MDP)

PREDICT-6G management scope

1. Networks (e.g., PM/CM)

2. Network services within one network 
(e.g., connectivity, det. SLA)

3. E2E services over multiple networks 
(e.g., between devices attached to 
different networks)

These are Managed Entities (ME) for the 
PREDICT-6G framework.

P6G Innovation 
focus APIs

Evolving Network 
systems
(potential extensions 
via SDO impact)
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MDP
The integration concept within PREDICT-6G

• PREDICT-6G Integrates multi-domain layer-2 islands of deterministic technologies 
through layer-3 mechanisms (DetNet, RAW).

Fundamental research Standalone demos Integrated demos

Wireless Dynamic 
Scheduling

Determinism for 
Localization & Sensing

Technological solutions for TSN on Wi-Fi

Non-deterministic devices 
and networks

Industrial cross-domain 
TSN

Objectives

Articles SDOs PoCs
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Multi-technology multi-domain DP architecture concepts

DetNet/IP 
domain

3GPP domain

DetNet/IP domain

UE/FWA

DS-TT

UE

DS-TT

Edge cloud

UPF

NW-TT

Core cloud

UPF

NW-TT

DetNet/IP domain

Mobile endpoint 
(maybe offline)

Fixed endpoint 
(always on)

Edge UPF: fixed endpoint 
(maybe only temporarily 
available)

PREDICT-6G E2E service endpoints

Per domain service endpoints

TSN routers

Wi-Fi AP: fixed 
endpoint (always on)

TSN capable device, 
fixed endpoint

Non-TSN capable 
device, fixed endpoint

Edge cloud

Host

VM

Nomadic 
endpoint 

(maybe 
offline)

Non-deterministic connectivity
(requires further mechanisms to ensure 
determinism)

Non-TSN capable wireless 
sensors, fixed endpoints

Aggregator GW: fixed 
endpoint (always on)TSN capable device, 

fixed endpoint

Inter-domain coordination needed

Intra-device 
coordination 
between TSN 
domains needed

Note: the concepts apply to other 
technology domains as well.EuCNC WS - The 6G series workshop by Hexa-X-II
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Current status (see booth 19&20)
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Experimentation plans and testbeds

• 3 key use cases
• Deterministic services for critical communications 
• Multi-domain deterministic communication 
• Smart Manufacturing 

• 2 main testsites
• Budapest Open Lab
• Madrid Open Lab (5TONIC)
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Summary

• PREDICT-6G considers networks need to be enhanced to become more deterministic (i.e., 
predictable, reliable and time sensitive) to cope with emerging use cases

• The 6G network will be composed of multiple heterogeneous networks merged together
• Not a single L2 solution will solve the problem

• PREDICT-6G proposes two main innovations in this area:
• Multi-technology multi-domain Data-Plane (MDP) 

• Enhance L2 technologies
• Integrate them into a single E2E data plane
• Expose APIs for control and monitoring

• AI-driven Multi-stakeholder Inter-domain Control-Plane (AICP) 
• AI-based network control plane framework
• Network digital twins for predictability
• Monitoring platform



Thank you!
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