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ETHER in a Nutshell

ETHER is going to provide a framework for the terrestrial/non-terrestrial network ecosystem
that involves an efficient and zero-touch resource management, provides solution for key
radio access network (RAN) challenges, and identifies the business opportunities for
potential stakeholders
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Objectives

Pillar |

O-1

Provide solutions for a unified and sustainable RAN
for the integrated terrestrial and non-terrestrial
network

Pillar Il

0-2

Provide an Al-based framework for the self-evolving
network slicing management and orchestration of the
integrated network, automatically adjusting its
management policies and allocated resources based
on stimuli corresponding to unknown environments
and situations

Pillars I, 11, and 1lI

Architect a viable, highly energy- and cost-efficient,
flexible integrated terrestrial and nonterrestrial
6G network offering seamless and continuous
connectivity

0-4

Demonstrate the effectiveness of ETHER solutions by
experimentation activities that target
practical applications

Identify the key benefits that will drive the
investment in the integration of non-terrestrial with
terrestrial networks
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Technical Innovations to be Brought

ETHER Technical

e [ ETHER Pillars
Pillar | Pillar 11 Pillar 111
T-1 Integrated architecture \ \ \
Direct handheld device
access at the Ka band from
T-2 LEO satellites \
T-3 Unified waveform design N N
T-4 Flexible payloads \ \ \
Data analytics, edge
T-5 computing, and caching \ \
Horizontal/Vertical
T-6 Handovers \ \ \
Automated MANO for the N N N
T-7 integrated network
Al-driven E2E network
T-8 performance optimization \ \ \
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Demonstrator 1

Flexible payload LEO satellites > - Q
Embedded ARM (EPC) T TTTTTmmmmomeees > - =
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Discontinuous
feeder link

Demo 1: Horizontal handovers for delay-tolerant IoT services

Involved Actors I2CAT, SIOT, LIU, AVA, OPL, UBW

100% coverage, and >75% higher energy efficiency leveraging semantics-aware
KPIs : ! : ; : : :
information handling combined with edge computing and caching
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Demonstrator 2 @
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Demo 2: ETHER Unified RAN for direct handheld device access at the Ka band
Involved Actors UL, NCSRD, AUTH, AVA, SIOT, OPL|

KPIs 100% coverage, 99.99999% service continuity, 99.99999% reliability, 70% more energy-
efficient handover compared to SoA [6]
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Demonstrator 3
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Demo 3: ETHER Architecture demonstration for air-space safety critical operations

Involved Actors CA, NBC, AUTH, AVA, SIOT, OPL, NETAI UBW, I2CAT, UL

Performance requirements for safety-critical operation shall be comparable with EASA

or EUROCONTROL requirements or Control and Non-Payload Communications

KPIs (CNPC) data link from RTCA SC 208 / EUROCAE WG 73/93. Given the use of single
LEO satellite in end-to-end connectivity, the targeted performance is as follows:

95 percentile delay requirement 250 ms, 99.9 percentile delay requirement 500 ms,

99.99999% service continuity [7], 99.99999% reliability [9], performance integrity 10 ~
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Work Package List @

Work Package Title Lead Part. Person- Start End

Short Name Months Month month

1 Project Management and Ethics 1 UL 47 MO1 M36

ETHER 3D Architecture, Use Case

Requirements, and Business Study 11 OFL 102:3 pIL hile

Key Technological Enablers for the
3 seamless and energy-efficient ETHER 9 NCSRD 114.5 MO04 M30
Network Operation

Zero-touch data-driven network and
4 service orchestration in the 3D 7 I2CAT 113 MO04 M30
ETHER architecture

Technology Integration and Live
5 Demonstration of ETHER 6 UBW 160 M12 M36
technologies

Communication, Dissemination,
Exploitation and Standardization

Total months 619.5
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Technologies That May Lead to Standardization

ETHER MANO

Individual components of
the ETSI OSM will be
updated to account for both
the aerial and space layers

Al-Based ETHER Joint
Communication,
Computational and
Storage Resource
Allocation Framework

Expansion of these
algorithms to
also account for both
aerial and space layers

Al-Based ETHER
Monitoring
Framework for
Integrated Multi-
RAT Traffic

NetAl's Microscope traffic
monitor will be extended
to account for
heterogeneous terrestrial,
aerial, and space traffic
apart from terrestrial

ETHER Core
Network

The proof-of-concept core
network with store-and-forward
capability for discontinuous link

operation will be expanded to
account for the satellite
dynamics, relative mobility and

UEs location management

ETHER MEC
Orchestrator

Nearby's MEC
Orchestrator
will be extended to allow
integration with NTNs and
zero-touch automation

ETHER Flexible
Payload
System

Integrating the flexible
payload system in an
SDR board, also
incorporating the ETHER
MANO

ETHER UE
Antenna for Direct
Handheld Device
Access at the Ka
Band

Design of a handheld
device antenna for
broadband communication
across the 3 layers
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