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MNOs disrupt the mobile app market in 5G/B5G
and will fully transform it with the advent of 6G
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#8% 5G/6G Athens Experimentation Platform
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O openses  ~Fomarieort ZNAthonet 5G Core Networks

* Open5GS: Open-source 5G core network suitable for Athens platform due to its
support for distributed NF deployments, enabling deployment of UPF at edge and
core sites and association with different network slices for greater flexibility in
supporting multiple user planes.

 Amarisoft 5G SA Core: Provides essential network functions including AMF, AUSF,
SMF, UPF, UDM, and 5G-EIR in one software component.

* Athonet 5G SA Core: Features two UPFs to emulate edge and core 5G network
data plane, and supports 3GPP interfaces (N1, N2, N3, N4, N6) for communication
between network functions. Hosted at COSMOTE Cloud facilities for a secure and
reliable infrastructure.
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e Ericsson 5G RAN: Based on BBU 6630 for high-performance connectivity, compatible with various radio
units including 4408 for outdoor deployments, and includes IRU 8848 and Dot 4479 B78L for indoor
deployment. GPS system provides synchronization for accurate timing and location data.

* Amarisoft 5G RAN: Operates in FDD/TDD frequency bands below 6 GHz with up to 50 MHz bandwidth,
supports various subcarrier spacing options and MIMO configurations up to 4x4 in DL. Flexible deployment
options for different scenarios and use cases.

gNBs (5G SA)

.

Radio Dot
Radio front and antennas

RDI Baseband 6630 & IRU 8848
CAT 6A LAN cable . '

NEW 5G indoor radio unit (IRU) Radio 4408

= Z Aggregator of radio dots
Currently up to 8 dots

Baseband to radio connection
Electrical or fiber to baseband/CU

mmey Baseband and CU

Feature parity with Macro
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Core network Dot 4479
Common for indoor and outdoor



Hybrid/Dual connectivity

* The satellite emulation platform (OpenSand) able to emulate a complete DVB-RCS2 — DVB-S2 system in a
realistic and flexible way that can interconnect with real equipment providing excellent experimentation
means. The offered emulation platform allows to emulate mesh and star configuration schemes as well as
multispot and multi-gateway topologies. It provides configuration and monitoring (real time and offline)

tools to evaluate the performance of the emulated scenarios, supporting IPv4, IPv6 and Ethernet
connectivity.

* MPTCP: can be used to combine the throughput of both 5G and satellite (NTN) connections. This is
particularly useful when the 5G network is congested or has poor signal quality, as MPTCP can use the NTN
connection to maintain a stable and high-speed connection. MPTCP can also improve the reliability of data
transfer by using multiple paths, reducing the impact of network failures or congestion on the data transfer.
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% 5G Openness and Exposure Capabilities

Key features
e Exposure Layer (NEF APIs)
* Monitoring Event API (location reporting, loss of @
connectivity, ue reachability events) />
Portal
® ASSGSSiOI’]WithQOS API @ Management layer
e Simulation Environment ﬁ
Security Dashboard
* Creation of simulated evets to tackle the challenge of =@ @—/pb - -—»w--————" " " .
communicating with the southbound interfaces / APIs = " Exposure layer o
« Developers are able to define their own scenarios 8 G (5;371)
E AsSessionWithQoS API Monitoring Event API
> CommOn Management Layer % """""""""""""""""""""""""""""""""""""""""""""""""""" Southbound Interfaces _
 mutual authentication based on client and server certificates — Network laver .
Create an account v T =t
Simulation Environment Service Based Architecture

* Transport Layer Security (TLS) protocol is used to provide )
integrity, replay and confidentiality protection of the NEF-AF

interface (N33).

e (Qauth based authorisation

https://github.com/medianetlab/NEF_emulator
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>l 5C 3GPP NEF Emulator

 NetApp is a microservice that “consumes” D
3GPP core network APIs (e.g., native APIs Business APIs
NEF/SEAL/CAPIF) or other telco APIs (e.g. MEC 1

APIs, resource management APIs).

* For example, a NetApp could consume APIs that
provide monitoring events and network slice
configuration analysis to compose a service that

NetApps

SEAL(3GPP TS 23.434) AF

guarantees qualijcy of experience for latency- } 3
sensitive applications. Natais apis : ©
Towards a Network App ecosystem | :
(_PcF ] ( nssF |[ N3IwWF | @ :
* It refers to the request for a separated NEF }oo’ — y A i
middleware layer that will (ump ) AMF ) NwDAF ) ,
* Simplify the implementation and deployment of 5G Service Based Architecture (3GPP TS 23.501)

zzzzzzzz

% https://github.com/medianetlab/NEF_emulator

Next Target 1. Open5GS Integration
2. 3GPP NWDAF Exposure and Al Prediction

vertical systems at large scale (vertical friendly
interaction with 5G)

* Provide the required adaptation for enabling
vertical apps on Non-Public 5G Networks

* It responds to the same request that triggered
the development of Vertical Application
Enablers (VAE) by 3GPP SA6




L 5Genesis Open 5GENESIS Suite for 5G/6G Experimentation

5GENESIS has built the Open5GENESIS
Suite that provides a common API for
testing and experimentation of new

ad ‘(O services by vertical industries.
EBxperi e ‘ Analytics
perimenter -
(Vertical Industry) ¢ %\ Open TAP
— STice manager This open-source suite includes the

;

Release A of the 5GENESIS
experimentation tools and components
that can be integrated on top of any 5G
Platform in order to become an
experimentation facility and support
5@ trials, following the 5GENESIS
experimentation methodology.

EPC [5G
NG Core
functions
(AMF,
SMF etc.)

Backhaul

Core NFVI
network
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OpenCall Funding
Opportunities

SAND
BOX

6G-SANDBOX, a HORIZON-JU-SNS-2022-
STREAM-C-01-01 project, announces the 1st
Open Call for 3rd party experimenters!

For more information check

< OPEN CALL #1

INVITATION

Submissions deadline: 3 July 2023 at 17:00
(Brussels local time)

Submission deadline: 3 July 2023 at 17:00 (Brussels local time)

https://6g-sandbox.eu/
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https://6g-sandbox.eu/opencall/open-call-1/

aerOS First Open Call

aerOS Open Call

aerOS First Open Call

> aerOS
[ e |

EUROPEAN IOT-EDGE-CLOUD

Open Date: Oct 2023
Close Date: Jan 2024

Type of actions funded:
Small projects that validate aerOS architecture and focus in one of aerOS use
cases

Average Value: EUR 60k Fixed value

Eligible organisations: SMEs, RTOs and Academia, Individuals, NO large
companies allowed

Average duration: Max. duration: 8 months
Number of grants awarded: 7
Open Call Coordinator:

Ignacio Lacalle
iglaub@upv.es

Description:

aer0S aims to establish a common meta Operating System that follows a
collaborative loT-Edge—Cloud architecture supporting flexible deployments
(e.g. federated or hierarchical), enabling the distribution of intelligence and
computation - including Al, ML, and Big Data analytics - to achieve an optimal
solution while satisfying the given constraints.

Main goal:

Design and build a virtualised, platform-agnostic, zero-touch orchestration (of
resources & services) Meta Operating System for the loT edge-cloud
continuum.

Main outputs:

+ Virtualised and platform-agnostic Meta Operating System

+ Methodology, standardisation, and protocols usable across the continuum
for legacy and novel technologies

+ Data autonomy strategy for the CEl continuum

« Infrastructural services and features for cybersecurity, trustworthiness and
manageability

- Open APIs

Link to open call: COMING SOON
Website: ceros-project.eu




i Eurapesn Institute of Funded b\" the
eit Innavation & Tachnology - European Union
| | t | t u

* Deep Tech Empowerment for Higher Education Institutes
e Skills2Scale

» the Skills2Scale Project aims to create a collaborative environment that
empowers HEls to contribute to the development of the Beyond 5G ecosystem.

* The Project’s activities will equip HEIs with the skills, knowledge, and networks
necessary to drive innovation, foster economic growth, and contribute to the
development of a skilled workforce in the field of Beyond 5G technology.

Project timeline

o CEEETEEED

May Dec Jan Jul
2023 2023 2024 2024



Thank you NCSR Demokritos

FRONT Research Group

Dr. Harilaos Koumaras
(koumaras@iit.demokritos.gr)

Mr. George Makropoulos

(gmakropoulos@iit.demokritos.gr) Expertise in 5G/6G

Mr. Dimitris Fragkos

(dfragkos@it.demolitos.gr) Experimentation as a Service

Mr. Vassilis Pitsilis
(vpitsilis@dat.demokritos.gr)

Mr. Anastasios Gogos
(angogos@iit.demokritos.gr)

Contact for collaboration: koumaras@iit.demokritos.gr ™
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