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"Bl SUNRISE 6G Scope

Propose a scalable, open and
standards-compliant approach
to experimentation and vertical

application deploymentin a

Key participants from:
Stream C Phase-1 projects
Other SNS Phase 1 projects
National 6G initiatives

This approach, leveraging and SLICES-RI,
extending APIs from the Camara as well as industrial partners
Initiative and GSMA OPG, provides a with a proven
clear roadmap to 3GPP compliance standardization record and

and future Stream-D deployment. participation in the Camara
Initiative, to co-develop,

deploy and test the
SUNRISE-6G solution.
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Pillar 1: Pillar 2:

. Pillar 3: Pillar 4:
Pan-European 6G Library of End-to-End Al Experimentation
Federation of EU breakthrough Plane and Tenant

framework
testbeds components Portal




"Bl Overall Architecture 66
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Tenants Portal

Tenants
A
* v *
[ Tester of 6G library components Al Experimenter [ Vertical application owner

Experimentation Taas Adaptation . Alaas . Al experiment ] )

o aa { Chatbot ] { Framework Test Data repository Model Registry tracker | o:{ﬁo CAM ARA
— : . CAMARA NBI

GSMA OPG E/W interface Test triggering and intent Data interface (i_data) Alaa$ interface (AIML-S, AIML-R)
interfaces (i_Taa$, i_intent)
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** 3GPP compliant Federation Framework

Open source SDK of
transformation
functions for NEF
and Edge Cloud
APIs

Implement selected
CAMARA APIs for

vertical application
deployment

* Open Federator framework offering a
clear roadmap to Trials (Stream D)

» Verticals supporting CAMARA Service
APIs can be deployed unchanged to trial
sites.

* East / West Federation via GSMA OPG
APIs

Al federation
via shared

Pan-European
continuum
through GSMA MLOps
OPG EWB APIs. workflows
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SUNRISE

J Operator Platform: Service APIs ——-——-———-———-- + Service APIS - - ——— - ___ 4+

» Implements CAMARA Service APIs and GSMA ( / N (7 \\
E/W APIs, offering (a) capabilities exposure, b GSMA E/W AP! pasrs Gatw:
and (b) cross-testbed service deployment and Federation Manager Federation Manager
enablement CAPIF Core Function [CCF) CAPIF Core Function (CCF)

Operator Platform ' = |=

a Open SDK: API:BMET @ AF:](ESSMT @

Access Control Bccess Control

» (Offers Transformation Functions to translate |

vertical-oriented CAMARA Service APIs to Transform Function
testbed-oriented internal APIs.
L S _/ \_ _ _/
= Simplifies adding new testbeds to the facility Internal APIs —-/==x0 | Internal APIs -p===«2__ |
e |7W |7_‘ PW P_‘ |7_‘ |7_‘
Provider
Network ng, g Operator Platform
Resources (_\SBI-NR EWBI
Operator Platform Testbed A Testhed B
Y
Resources |« SE-CF 1" enmr ¢ CExposure. > MManager [

Operator Platform deployment

EWBI
User Client N N Operator Platform
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O-RAN Digital Twin

Near-Field RIS and
ICAS

Non-Terrestrial
6G Network
access

MLOPS
framework for Al
as a service

Increase the maturity of
existing 6G enablers and
deliver new ones

Package in a reusable 6G

library
JCAS in
disaggregated Assured access by

networks external experimenters

expose devices via O-
RAN xApps
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OpenSAND NTN Digital Twins Emulator

Energy Framework

NTN Edge Cloud System Emulator

CFmMIMO

OpenMAEP - E2E testing tool for
measurements via android phones

Near-RT RIC solutions for cell-free and
IJCS

Al-Driven Compute Continuum

Distributed Compute Continuum

Al-driven Decision-Making mitigation
framework based on Ensemble Learning

Joint Communication and Sensing for RIS
and CFmMIMO

Near-Field RIS components

End-to-End Al Zero-coding Automation

NTN-terrestrial MPTCP proxy

0-RAN enabled Network Digital Twin

New enablers
developed to close gaps;
strong innovation
Access by external
experimenters to
functional tests (at least
1 per enabler)
On-device experiments
supported via xApps
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RU WsRPxst0) | Spocs |

Open5GS RF Ports 12 (4x3 RUs) ctrl
Frequency Range 1 -7200 MHz tr
Bandwidth 400 MHz

PTP-GM
1/Q samplerate 500 Msps

* Cameras 4x MIQUS M3
& Optic Sensor IR

INTN Edge Cloud System Emulator

b P

Sensor Resolution  2/0.5 MP
x &“— Rate 340/ 650 fps
3D Resolution 0.1 mm
Control Greenerwave RIS27 (TMYTEK backup)
‘Adaptation framework PC with University of Oulu
l presm— GUI Laboratory
] iPert parameters configuration Near-field (NF)
O i i s i Upemtiuﬂ
TN Delay cont. H Far-field (FF)
; operation Robot-controlled
NTN/TN maximum 3 = positioning of RX and .
5 capacity cont. penSand emulator § TX Precision 0.5 mm = o
— 2 & 2
g [| Wowl Fsar] [t i —E 3 | Feder| &
g == = - 3 Control TMYTEK ation | &
= PC with Beamformer
< MPTCP antenna
D L o GUIL antenna
» it 56 FRZ SA -
m SG-NR UE
° = = Quectel Universal
“SERVER RM530F Robots oboE
— control
UR10 : /
— _J

= First development and testing cycle completed for all new enablers (WP4 deliverables)
» First batch of tests is ready and exposed to the community
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Al Plane
Federation

with global
MLOps

Setting up
Supernodes that
share GPU

resources with
the consortium

Reusable
library of
innovative Al
models and
pipelines

Federated management of AI/ML
assets, via the development of
incremental repositories of reusable
models and the support for
finetuning and domain adaptation.
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SUNRISE

O EZ2E Al Plane:

= “Global” MLOps deployment interfacing with local
deployments. === == e e e —— ===

I
________ . R Global MLOps
= Testbeds involved in the E2E Al federation are : ! Mo ey :
interfacing with their own local MLOps deployments. | | | asectsionse | jomee | wiriowniocer | 1« i
L | arfags Regist .
1 R -
I ST ~ _IH_"_) Rl _I“Ii : I Mo Sl: 3
O Innovative AI/ML model pipelines: ! e it - !
! I
= Transfer learning-enhanced AutoML for TS workload ! I oG
prediction ! ' :
1 ; E.,. ICOM KUL B SIEL LD ER | | Experimenter
» TinyML model compression pipelines for Robotics I % ocal % oo % ;f'g;" N
» Provide pre-trained AI/ML assets and reusable : —O_—-- O =~ Okg—-
Foundation Models i I
I v elemetry I
e e - cuerer B | oo
0 Testbed Supernodes: , z Tl | o
L ------------------- J

» Create a pool of GPUs for collaborative model training
(GPUaa$)
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SUNRISE-6G portal

Experiment

Blueprints and
tools coming from
project testbeds

Intent-driven
experimentation:
continuous
reconciliation of
intent, with
natural language

Pursue sustainable TaaS via
reusable experimentation
blueprints while adopting a
Chat interface and LLM

technologies

13



Tenant Portal e

SUNRISE
* User Authentication N

To vemback
* Experiment Initiation: L

ﬁ f

O User reaches the dashboard to initiate a new experiment

* Test Execution & Monitoring:
O Shows (near) real-time test status

Adaptation Framework

* Test Configuration:

O Portal calls the Adaptation Framework to get available functional
tests

OAdaptation Framework interfaces testing library at the testbed side

Chatbot (experimental)

Hi, I'm a Bot. How can | help you?

what is the functionality of this chatbot (IDLM portal)?

The chatbot is a central service for deploying, managing. and migrating Kubernetes
workloads across edge and cloud environments.

"El SUNRISE-6G Experimentation as a Service
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- Tztondinn )

m ote) INFC EURECOM vTT THALES

. LYSIS

SIEMENS Industrial NTN Athens 6G Testbed EURECOM Testbed VTT Testbed THALES Testbed
and NTECS Testbed

(=1 - = eBOSsS
LLisi = Fraunhofer R

ISI/ATH Testbed KU Leuven 6G Testbed Berlin 5/6G Testbed eBOS Testbed University of OULU
A Testbed

m /sunrise6g/experiments/{exp_id} Terminates an experiment on the Testbed

Instructs the testbed to stop a running experiment identified by the provided exp_id = This endpoint allows the
Adaptation Framework to gracefully terminate experiments, ensuring proper cleanup and resource release on the testbed

Parameters Try it out

Name Description

exp_id * reauire The unique identifier of the experiment to terminate.

string exp_id
(path)

g



| n Functional Tests exposed by the portal at M18 Soice

o o e ! kramantas »

SUNRISE

ﬁ' Home .
Functional Tests

Testbed .
Vo Testbeds Home > Functional Tests

UV Functional Tests

ﬁ Reports
_ — - v
EMs;r:TOR (= @ ==
LI R LF:E . T R
5G-NR  ——————— ‘ L mm m —_— ﬁ J”_J‘_:....,

1 el s\ B mm

NCSRD_MPTCP_NTN_5G XApp SUNRISE Demo Iperf3 Throughput Test

Athens 6G Testbed EURECOM Testbed KU Leuven 6G Testbed VTT Testbed

View Functional Tests View Functional Tests View Functional Tests View Functional Tests
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UC1: Federated Metaverse UC2: Collaborative Robots UC3: Federated NTN
(Pillar 1) for Mining (Pillar 2) (Pillar 3: NTN enabler)

Realistic multiuser holographic Inspection missions of a mining Multi-connectivity and inter-

comm platform to enable cross- infrastructure, by multiple PLMN handover scenarios; static

domain Metaverse-like services. autonomous vehicles in a and mobile heterogeneous NTN
collaborative approach. compute nodes [emulated].

= 12 Functional Tests for all 6G Library components defined (D2.1), to be remotely accessible from the Portal
= Additional (cooperative) test cases to be defined, (1 with US and at least 2 with EU testbeds) 16



Beyond 5G Testbeds

— slicesRl Testbeds
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Thank you for your attention!
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