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Executive Summary

The main purpose of this deliverable is to provide an initial list of the targeted innovations
by the project and to link the innovations to the background knowledge that is brought
to the project and the foreground knowledge that is generated by the project activities.
The goal is to prepare a clear list of the exploitable project innovations that will be used
to set the main rules for the management of the innovation during the course of the
project and in conjunction to the exploitation activities.

The project background is significantly extended with respect to the initially declared
background in the consortium agreement. This expansion is the result of the planning
work performed in the initial phase of the project and the definition of the development
activities with respect to the building modules of the overall platform, the virtualised
network functions in support of the NetApp deployments in the automotive sector, the
application components for the targeted use cases and the additional algorithms for the
distributed machine learning-based intelligence. Accordingly, the foreground knowledge
is also specified with respect to the fields mentioned above, following the related
definition activities for the system architecture and the functional elements of the
platform and the use cases. Next, a list of potential innovations is extracted and linked to
the background and foreground knowledge in 5G-IANA.

The innovation management actions and main procedures are finally defined,
highlighting also the coordination role of the technical and innovation manager for the
identification and update of the project innovations at a regular basis and in collaboration
with the work package and task leaders of the technical project activities. The
establishment of the innovation monitoring system is important to accurately follow the
market trends and identify on time the true potentials of the developed work within 5G-
IANA.

It is noted that the contents of this deliverable will be re-evaluated and updated at a
plenary level.



1. INTRODUCTION

1.1. Purpose and scope

5G-IANA recognizes the importance of innovation management and accounts for
innovation management activities across the project’s lifecycle. Beyond the project’s
main technical objectives towards the development and demonstration of the enabling
framework for the onboarding, deployment and management of innovative NetApp
solutions in the automotive sector, the project’s methodology ensures that exploitation
and innovation management are core features in its structure. To this end, the Innovation
Management task aims at identifying and analysing the innovation potentials of 5G-IANA
and providing additional information and directions.

This deliverable describes the project’s innovation management methodology,
developed to support and ensure the successful exploitation of the project results as well
as the conversion of these results into innovative success stories. In particular, the
innovation management activities include:

¢ The identification of the background knowledge that is required by the contributing
partners in the various technical development activities.

e The identification of the targeted foreground knowledge split down to individual
modules, software components, infrastructure capabilities that in general are
expected to be developed and integrated with the goal to realise the project
objectives.

e The extraction of the list that collectively presents the innovation potentials of the
projects (to be used as the basis for the exploitation activities).

¢ The link of the innovation potentials with the background and foreground
knowledge for the proper tracking of the development activities with respect to the
targeted innovations.

e The continuous monitoring and update of the 5G-IANA innovations based on a set
of well specified activities during the course of the project.

These activities provide notable value for the 5G-IANA project and are expected to assist
in the related exploitation activities by providing a clear view of the innovation potentials
and the potential impact that the integrated platform and use case NetApp solutions
could bring.
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1.2. The role of Innovation management in 5G-lANA

The innovation management in 5G-IANA is included within the technical management
activities. This enables the potential innovations to be closely monitored and mapped to
the progress of the technical developments. The technical management procedures are
led by the technical and innovation manager (TM), who is working with the project
coordinator (PC) and the work package (WP) leaders to plan, monitor and direct all
general technical aspects. This includes the identification of foreground knowledge
development and the potential innovations, directly from the work within the WPs. With
this approach, any technical decisions can be mapped and examined alongside the
targeted innovations on a WP level and therefore be interrelated directly to the planned
innovations, (and in turn to the project’s exploitation activities). Moreover, it is within the
responsibilities of the joint technical and innovation management team to efficiently
handle any conflicting choices for technical developments, avoiding their escalation to
the general assembly level, while also ensure that the project’s administrative actions
develop the required and favourable conditions for the targeted innovation and their
exploitation after the end of 5G-IANA.

1.3. IPR related guidelines based on Consortium Agreement

The Consortium Agreement (CA) has already established a legal framework for the
project in order to provide clear regulations for issues within the consortium related to
the work, IP-Ownership regarding innovations and any other project outcomes. The
innovation and results ownership related matters are covered in sections 8 and 9 of the
CA. More specifically, section 8 deals with the handling of results and clarifies issues
related to: a) ownership of generated results, b) transfer rights, and c¢) acceptable
dissemination actions. Section 9 deals with the access rights to the background and
foreground knowledge and defines: a) the handling of background knowledge offered to
the project (including the update process for the background knowledge), b) the overall
access right principles for the generated knowledge, c) the access rights for
implementation, d) the access rights for exploitation, e) the access rights rules and
conditions for affiliated entities, and f) the access rights for new parties entering the
consortium or parties leaving the consortium.

The key guidelines dictate that:

e The results of the project shall be owned by the project partner carrying out the
work leading to project’s results or even patentable innovations.

n
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e For the cases that the results are created jointly by at least two project partners
and it is not possible to distinguish between the contributions of each of the project
partners, such work will be jointly owned by the contributing project partners.

e Ifinthe course of carrying out work on the project, an invention is made having two
or more contributing parties contributing to it, and it is not possible to separate the
individual contributions, then such joint inventions and all related patent
applications and patents shall be jointly owned by the contributing parties.

1.4. Innovation management actions as described in this
deliverable

The following sections summarise the key elements for the innovation management that
will guide the related activities throughout the project and will be regularly updated
according to the defined rules.

Section 2 provides an inventory for the 5G-IANA innovations focusing both on the
background knowledge that is brought to the project and foreground generated
knowledge as the project implementations progress.

Section 3 summarises the key innovations that are identified by the partners with
potentials for exploitation after the end of the project. The innovations are also linked to
the background and foreground knowledge.

Section 4 describes the general innovation management rules and procedures adopted
by the project.

12



2.5G-IANA INNOVATIONS’ INVENTORY

This section provides a list of the background knowledge brought to the project and the
foreground knowledge that is generated or will be generated as a result of the
development activities of the project.

2.1. Background brought to the project

The background refers to the knowledge in the form of software artefacts, modules,
application algorithms and processing data, as well as infrastructure solutions and
supporting hardware, that is provided by partners to the project, in order to be used for
the development activities as these are denoted by the project’s objectives. The
background knowledge can be the basis of the developments or the medium in order to
generate the project developments and results.

The initial background has been declared by partners in the CA. The goal here is to extend
the initial list with the identified background entries required for achieving the project
goals. This is an open list and therefore additional background can be declared at any
point according to specific knowhow that the participating partners bring in view of
implementing the project tasks and as long as these are in accordance with the project
objectives. The new entries are introduced on the basis of mutual trust among partners
and are subject to official confirmation at the general assembly level according to CA
paragraph 9.1.2.

The list of declared background knowledge is also associated with the relevant field in
5G-IANA and include:

1. AOEP: referring to all platform related components for NOD, SM, MSO, Toolkit.

2. Infra: referring to the general virtualised infrastructure solutions for OBU, RSU,
MEC, DC, OVM as well as to the testing infrastructure modules (software and
hardware).

3. VNFs: referring to the communication type of virtualised network functions (VNFs)
for supporting specific functionalities of the NetApp components upon
deployment.
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4. UCApp: referring to the application components in support of the deployed and

evaluated use cases and the part of the NetApp implementations linked to them.

5. DML: referring to the related algorithm solutions and software components for

supporting the distributed machine learning (DML) solutions proposed by the

project.

Furthermore, all the listed background entries are classified according to their IP

ownership protection status which at this stage consider the cases of:

- Copyright: referring to IP protected background

- Open: referring to open background

- Mixed: referring to modules that contain both open and copyright protected

modules, typically in the form of open interfaces over protected core framework.

Additional categories that are considered for the future include:

- Registration: referring to open background which usage is made though available

under certain conditions upon user registration and approval by the owner

- Agreement:

referring to background which usage

restrictions and rules that are made available after NDA.

The list of collected background is provided below in Table 2-A.

Table 2-A: List of background knowledge to be used in the project

Relevant Relevant
BG# backaround field in
g 5G-IANA

Vertical
Application
Orchestrator

BG1.1 1. AOEP

Intent API

framework 1. AOEP

BG1.2

5G Apps &
Services
Catalogue

BG1.3 1. AOEP

An application orchestrator
for the onboarding and
lifecycle management of
application components

REST-based communication
for application features
translation to slice
requirement

Catalogue platform enabling
the management of
heterogeneous elements in a
5G ecosystem and across

UBITECH
UBITECH

Open

NXW Open

is governed by special

CEMIEEE Short description 17 . TRL
Partner protection

Copyright 5

14



multiple administrative
domains (e.g., NFV
descriptors/packages, MEC
application descriptors)

Orchestration platform
capable of handling the
modelling and life cycle
management of Vertical
services across multi-
BG1.4 Vertical Slicer 1. AOEP NXW technology and multi- Open
domain network slices (e.g.,
including the provisioning
and configuration of radio,
5G Core and transport
network resources)

Monitoring platform, based
on opensource tools,
capable of monitoring the
1. AOEP NXW infrastructure, applications, Open
slices and other platform
components (e.g., AOEP
blocks)

Integration and use of the
. latest expansion stage of a
BG21 Mobile network ., o NOKIA 5G SA Architecture for Mixed
latency .
latency optimised data
transmission

Deployment and use of the
latest available product
features for the 5G mobile
. network to support services
BG2.2 Al netyvork 2. Infra NOKIA for different vehicular Mixed
as a service . . .
services (network slicing,
multiple-access edge
computing, subscription

Monitoring

BG1.5 platform

management)
ITS & MEC Test Virtualized test system for
BG2.3 system 2. Infra FSCOM ITS and MEC Open
A distributed, cloud-
'MON loT r_nanagement solution _
BG2.4 2. Infra ININ designed for deployment of Copyright
platform
loT-based remote
monitoring
BG2.5 PPDI_?_one 2 Infra ININ 5G SA/NSA private mobile Copyright
facility system
Physical OBU that provides
BG2.6 OBU 2. Infra LINKS communication and Copyright

processing resources

Physical RSU that provides
BG2.7 RSU 2. Infra LINKS communication and Copyright
processing resources



BG3.1

BG3.2

BG3.3

BG3.4

BG3.5

BG3.6

BG3.7

BG3.8

BG3.9

BG3.10

BG3.11

BG3.12

Metadata
formatting
libraries

V2X
communications

ITS Stack

Baseline
software for
OBU and RSU

5G Core

Virtual DNS

Virtual FW

Virtual IDS

Virtual TAP

Actuator
interface

Long-distance
communication

Gamification
Engine

. VNFs

3. VNFs

W

. VNFs

. VNFs

. VNFs

. VNFs

. VNFs

. VNFs

. VNFs

. VNFs

3. VNFs

W

. VNFs

VICOMTECH

LINKS

LINKS

LINKS

NXW

NXW

NXW

NXW

NXW

FIVECOMM

FIVECOMM

HIT

Multi-language library to
create, real, update and Open
delete OpenLABEL metadata

VNFs communications for
short-range and long-range Copyright
communication

VNFs related to the ITS
communication stack

VNFs related to baseline
functionalities that are Copyright
offered on the OBU and RSU

Virtualised 5G Core network

based on free5GC that can

be dynamically provisioned
and configured

Virtualised DNS based on
Bind9 that can be
dynamically provisioned and
configured

Virtualised firewall based on
vyOS that can be
dynamically provisioned and
configured

Virtualised IDS/IPS based on
Snort that can be
dynamically provisioned and
configured

Virtualised TAP, based on
vyOSs, to tap traffic from
WAN/LAN into a mirroring
interface

VNF for interpreting the
information sent/received by
the user/vehicle, and
producing the control signal

VNF to transmit and receive
data for long-distance
communication to specific
edge/cloud services

A Gamification engine
composed of (i) a UNITY
plugin (ii) a backend
infrastructure using Django
Python (iii) a web interface.
Moreover, a series of
gamification features are
supported (i) live progress
tracking (ii) achievement
system (iii) progress
statistics (iv) in-app
currency.

Copyright

Open

Open

Open

Open

Open

Mixed

Mixed

Copyright

16



Il ANA
BG3.13 rMON VNFs 3. VNFs ININ
Digital Content
BG4.1 Solutions 4. UCApp HIT

BG4.2 Virtual CDN 4. UCApp NXW

Driving
BG4.3 behaviour & trip 4. UCApp OSeven
recording app

The engine has been tested
in e-learning apps and
corporate-Training, and has
been integrated with Unity
VR apps using the OpenVR
API,

Set of business and
operational intelligence
VNFs (Management,
Collector and Analytics).

A Digital Content Storage
and retrieval system
supporting various formats
such as (i) video, (ii) 360
video (iii) audio, (iv) digital
assets that can be utilized in
(a) digitization of scientific
documentation services (b)
AR publishing (c) Mobile
applications serving as
indoor or outdoor
multimedia guides. FFMpeg
is utilized in order to provide
cloud encoding of the digital
content to the required
format.

Virtualised content delivery
network composed by
virtual caches, a load

balancing function and an

origin streaming server. The
different VNFs can be

dynamically provisioned and

configured

A device-agnostic cloud-
based platform (O7Platform)
which integrates the
following modules: (i) user-
friendly smartphone app
(O7App) for trip recording
(ii) a set of gamification and
user engagement features
(iii) backend infrastructure
for big data analysis (iv)
O7Portal as the tool for the
visualisation of metrics and
scores (v) machine learning
and big data algorithms (vi)
scoring models for the
evaluation of driving
behaviour.

Copyright

Copyright

Open

Copyright

6

3

5

6
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2.2. New developments (foreground) planned

The foreground refers to the knowledge in the form of software artefacts, modules,
application algorithms and processing data, as well as extensions in the infrastructure
and supporting hardware, that is generated by the project’s partners, during the course
of the project and according to the planned development activities following the
project’s objectives. Therefore, the foreground knowledge represents the results and
developments of the project.

The list of identified foreground knowledge is summarised in Table 2-B. This is an open
list that collects information from the implementation activities of the project and
updates it on a regular basis as defined in management of innovation section 4.

Similar as in the case of the background, the entries are classified according to the 5G-
IANA development fields where they apply and the applied IP protection.

Table 2-B: List of planned artefacts to be developed during the course of the project

Expected Relevant . .
FG# outcome field in Clgg:trrlmtzzlsl;g Short description Ta:':'?teetcet?of Tatrg;Eed
(Foreground) | 5G-IANA P

HELM chart and
TOSCA based

AEEEREE descriptor module
FG1.1 Graph 1. AOEP UBITECH P . Open 7
for composing an
composer .
enhanced acyclic
graph
Modules supporting
the Orchestration
K8s-based programmability
deployment model over
FG1.2 and lifecycle 1. AOEP UBITECH Kubernetes Copyright 7
management infrastructure
modules (maintaining the
OpenStack
compatibility)
- Formulation of slice
FG1.3 Appllcatlon 1. AOEP SIEUEE, intent and translation Copyright 7
Slice manager NXW e
to specific SM format
Catalogue platform
exposing a REST
interface to maintain
NetApp
FG1.4 Catalogue 1. AOEP NXW and manage Open 6/7

information related
to available NetApps
to be used to

18



Extended

FG1.5 . .
Policy engine

Mobile network

FG2.1
latency

5G slice
deployment
and
management

FG2.2

Infrastructure
design and
implementation
know-how

FG2.3

FG2.4 ITS & MEC Test
system

OBU with
FG2.5 orchestration
of VNFs

RSU with
FG2.6 orchestration
of VNFs

FG3.1 Set of VNFs

Interoperable

FG3.2 LDM

FG3.3 Test system

UC2 related
FG3.4 VNFs

UCG6 related
FG3.5 VNFs

2.

2.

2.

3.

3.

1. AOEP

Infra

. Infra

Infra

Infra

. Infra

. Infra

. VNFs

VNFs

VNFs

. VNFs

. VNFs

UBITECH,

ICCS

NOKIA

NOKIA

ININ, TS

FSCOM

LINKS

LINKS

ININ

VICOMTECH

FSCOM

LINKS

LINKS

compose Vertical
Application

Enhancements to
policy engine to
accept VNF metrics
Provision of
improved latency by
using the latest 5G
product features in
combined with
optimizations via
configuration for
latency reduction

Provision of static 5G

network slices of
slice/service type
eMBB and URLLC
and optimizations
via configuration

Know-how on
designing and
implementation of
laas services for
mission critical use
cases

Enhanced virtualized
test system for ITS
and MEC

Physical OBU
integrating
orchestration of
VNFs

Physical RSU
integrating
orchestration of
VNFs

Newly designed and
implemented VNFs,
as well as upgraded
existing VNFs
Interoperable Local
Dynamic Map
Adapted test system
for VNF aspects
New VNFs related to
ITS stack or baseline
functionalities to be
used in UC2
New VNFs related to
ITS stack or baseline

Copyright

Mixed

Mixed

Copyright

Open

Copyright

Copyright

Copyright

Copyright

Open

Copyright

Copyright

6/7

6/7

6/7

5/6
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FG4.1

FG4.2

FG4.3

FG4.4

FG4.5

FG4.6

FG4.7

FGS5.1

FG5.2

FG5.3 Test system

UcC1

uc2

UC3

uc4

UC5

uceé

uce

UC3

uce

.UCApp FIVECOMM

. UCApp

. UCApp

.UCApp

. UCApp

.UCApp

. UCApp

5. DML

5. DML

5. DML

ICCS, UULM

functionalities to be
used in UC6

NetApp
development for UC1
(including both BG
and new VNFs)

NetApp/VNF
BYLOGIX development for
uc2

NetApp/VNF
HIT development for
UC3

NetApp/VNFs
development for
NXW UC4 (CDN
enhancement and
integration)

NetApp/VNF
OSeven development for
UcCs

NetApp/VNFs
NXW development for
UcCe

VNFs related to
network data
UULM collection and
aggregation, QoS
prediction
Deep Neural
Network solution for
HIT the prediction of
Field-of-View of VR
users for UC3.

Distributed ML
Orchestrator (DMLO)

Adapted test system

FSCOR for ML aspects

Mixed

Open

Open

Open

Open

Open/Copyright

Open

Copyright

Open

Open

6/7

5/6

4/5

5/6
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3. EXPLOITABLE INNOVATIONS AND OPEN ACCESS
OPTIONS

This section summarises the exploitable innovations of the project and links them to the
background and generated foreground knowledge.

3.1. Targeted innovations (Exploitable assets)

The targeted innovations are stand-alone marketable outcomes that combine a number
of artifacts/modules/components and perform a certain functionality or provide a
complete service cycle. Therefore, the 5G-IANA innovations are built on top of the
background and foreground knowledge forming the exploitable assets of the project.

This is an important analysis step that determines also the exploitation studies that will
be performed under WP7. The list of innovations (or equally the exploitable assets) is
presented in Table 3-C and is open for updates both with respect to the definition of the
innovations’ functionalities and the inclusion of new innovations.

Table 3-C: List of targeted innovations in the form of exploitable project assets

| Inno# | Asset | Description |
A complete platform framework for providing the management and
orchestration of network and computing resources over
communication/transport infrastructures enabling applications in
the automotive sector to be onboarded, composed, deployed and
managed across different domains (vehicles, road infrastructure,
MEC nodes and cloud resources).

A framework for the orchestration of Vertical Applications
composed by different NetApps that includes: a) the NetApp
development environment for the onboarding of the application
components and metamodels, b) the dynamic on-the-fly
deployment of NetApps as Vertical Application components, in the
form of compatible slice requests, according to their service
requirements, c) the real-time life-cycle management of NetApps
based on monitoring information and runtime policy criteria.

Monitoring analytics and policy enforcement over automotive

driven data framework to further enhanced with intelligent (Al/ML
driven) decision mechanisms.

Innol 5G-IANA AOEP

Inno2 NOD module

NOD analytics

Inno3
framework
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Inno4

Inno5

Inno6

Inno7

Inno8

Inno9

Inno10

Inno11

On-air mobile
test network
evolution

ITS & MEC Test
system

Manoeuvre
Coordination
Autonomous

Driving

Parking
circulation &
high risk
hotspot
detection

Field-of-View
Prediction-
Assisted 360°
Video Slicer

5G loT NetApp

DML
framework

Orchestrated
OBU and RSU

An on-air mobile test network targets the testing of the reliability
of newly developed product features and their suitability for a
range of services. The features must meet both the requirements of
legacy services such as broadband Internet access as well as to
improve the provision of novel services such as loT and V2X.
Network slicing is a novel network capability introduced with the
5G specifications. Hand-on experience with network slicing
deployment is gained during the project period. Insights and
problems deploying the network slicing solution for vehicular
services will be reported to product development teams with the
objective to improve future network slicing solutions.

Different radio interface configurations are tested for their
suitability for services such as V2X. Suitability e.g. may include
frequency band specific throughput rates, latencies, reliability, etc.
Suitable options are reported to product development and may
become service specific default options for operators.

Enhanced ITS and MEC test systems complemented by ML and VNF
components for future use in test projects and standardisation
activities.

Design and development of autonomous vehicle related VNF,
NetApp and vertical NetApp for the manoeuvre coordination use
case.

Design and development of two VNFs deployed on the MEC, for
detecting parking circulation & high risk hotspots, and the related
NetApp. The parking circulation feature will create heat maps
across areas and times of day to assist the driver in finding a
parking spot; the high risk detection feature will provide
notifications to the driver if they are entering a high risk road
segment, in order to adjust their driving behaviour.

Design and development of a 360° Video Slicer that utilizes a SOA
Deep Neural Network Architecture to predict the feature Field-of-
View of all users to optimize the video stream delivery to minimize
network/computational resource consumption and allow a larger
number of spectators.

Improved distributed, cloud-management solution (based on the
background knowledge of the partner), designed for deployment
of loT-based remote monitoring and sensing aimed at collecting
and analysing data sent by (5G) IoT devices being connected to
and managed by the platform.

Design and development of a Distributed Machine Learning (DML)
framework, that will enable ML-based applications of Automotive
Vertical players to be deployed and run over the network
infrastructure.

Physical OBU and RSU enhanced to integrate management and
orchestration of VNFs.
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Inno12 Remote driving Design and development of a remote driving application based in
application 8 VNFs, deployed both at the OBU and the edge of the network.
The vehicle sends constantly the camera and sensing feeds, which
permit the driver to take decisions and provide the orders. Deep
learning is also used to provide information about the surroundings.
Warnings are activated in case that specific events happen.

3.2. Innovations linked to FG and BG

The innovations are mapped next to the identified foreground and background
knowledge. This is presented in Table 3-D and provides a link between the generated
results and project developments, the main contributing partners (ahead of the final
development) and the agreed IP protection level.

Table 3-D: Innovations’ mapping to BG, FG, TRL, contributors, and IP

Asset Releie | Relkie im rovemen Panil:r(s Cemllai rotI:ctio
d BG d FG p g partner(s) pn level

5G-IANA A
Innol BG3.1- FG11-5 4->7 - {ALL} Mixed
AOEP 5
NOD BG1.1, FG1.1-2 UBITECH ]
Inno2 module BG1.3 EG1.4 5->7 CNXW ICCS Mixed
NOD .
. BG1.1, UBITECH ) Copyrigh
Inno3 analytics BG1.5 FG.1.5 3->5 CNXW t
framework
On-air FG2.1-
mobile test BG2.1, 3 .
Inno4 network BG2.2 FG2.5- 5->7 NOKIA ININ, TS Mixed
evolution 7
FG2.4,
FG3.3-
4 UULM
ITS & MEC BG2.3 ’
InnoS ' FG4.6- 5->7 FSCOM NXW, Open
Test system BG3.3 S LINKS
FG5.2-
3
Manoeuvre
Coordinatio BG2.6- FG3.3- LINKS
Inno6 n 7 4 5->7 BYLOGIX 5COMI~,'I Open
Autonomou BG3.2 FG4.2
s Driving
Parking
circulation & 5COMM .
FG3.2 :
Inno7  highrisk  BG43 - 6>7 o7 VICOMTEC C°'°‘t’”gh
hotspot : H
detection

23



Il AN A
Field-of-
View
Prediction- BG3.12, FG4.3, Copyrigh
Inno8 ~ \ ssisted BG4.1  FGS5.1 325 HIT SCOMM t
360° Video
Slicer
BG2.4- FG3.1
5G loT UULM, Copyrigh
Inno9 5 FG4.6- 6->7 ININ
NetA ' NXW
etApp BG3.13 7 t
FG4.7,
FG 5.1,
Innot DML - FG 355 UULM Iccs Mixed
(0] framework 52
FG 5.3
Orchestrate BG?'G- FG2.5- Copyrigh
Innoll  d OBU and 6 6>7 LINKS - pyrig
RSU BG2.7, t
BG3.4
Innol Remote BG3.10 II\I_I(;llfli,
driving , FG4.1 5->7 5COMM ’ Mixed
2 . : VICOMTEC
application BG3.11 H

3.3. Open access

Openness is a key feature for 5G-IANA project, since it targets the developed platform
solution to be offered for open experimentation of NetApp use case but also to be easily
upgradable. For this reason, the main focus is clearly placed on opening the 5G-IANA
AOEP for external experimenters, while also enabling the mechanisms to facilitate open
external adaptations and improvements to certain parts of it, and compliance to potential
future standardisation efforts. Moreover, the offering of open application and network
functions to candidate end users and developers is equally important in order to create
a solid basis of verified functions or even complete service NetApps that can be easily
reused and extended by third party users.

Open access is an ambitious objective that determines the design of the platform and in
particular the interfaces of it. It is though of substantial importance as it is expected to
be one of the key factors to unlock the project’s innovation potentials and create a strong
business capacity, especially for SMEs in the targeted automotive vertical field. A broad
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acceptance can create in turn the capacity to influence European policies and even
promote the proposed platform solutions towards standards.

3.3.1. Open access with respect to 5G-IANA platform
There are two main options for open access when it comes to a complete platform
solution like the 5G-IANA AOEP that is comprised by multiple frameworks with interfaces
at different layers, as it is explained later in this subsection.

e Fully open access platform: In this case the whole platform is offered as open access

including also all the software artefacts and interfaces that compose the platform.
This is typical for platforms that are developed through educational or academic
research programmes or platforms that are offered by major software development
companies with an open access approach (e.g., Redhat).

e Platform with open access interfaces: In this case all interfaces are open access and

in addition very well structured and defined. Also, the detailed platform architecture
is provided openly as guide for potential module developers to interact with the
platform. This model allows developers to seamlessly introduce their own
development in certain parts of the platform, replacing existing components and in
many cases offering some additional features and functionalities. This approach is
common for collaborative platform developments or platforms that incorporate
licenced background solutions.

The 5G-IANA platform follows the approach of open access interfaces. For this it relies
strongly on the adopted modular platform design (see D2.1) which allows all main
functionalities to be implemented as independent building blocks (i.e., NetApp toolkit,
Application Orchestrator, Application Slice Manager and Multi-domain Orchestrator)
interconnected through well-defined open interfaces, and incorporating open external
northbound interfaces (i.e. towards end users/developers), southbound interfaces (i.e.,
towards OBU, Edge node and cloud domains) and supporting interfaces for collection
of distributed network monitoring data. Each building block is further split according to
the supported functionalities.

Table 3-E: AOEP Open Access interfaces linked to building blocks and BG/FG per block

AOEP IP Related BG and

building protection FG (see table 2- Open Access interfaces
blocks level A,B)
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NetApp
toolkit

Mixed

BG1.1 (front-
end) BG1.3

FG1.1
FG1.4

- Front-end GUI framework for end user
interfacing providing: a) AF/NF
registration/selection/editing, b) QoS
parameter editing, c) Policy parameter
editing, d) graph composition and
parameter editing; (required environment
for end user interface).

- Interfacing between NetApp Toolkit
front-end modules and AF/NF repository
for AF/NF descriptor and package on-
boarding, query, update, delete; (required
to visualise and also update the repository
contents).

- Interfacing between NetApp package
composer and Vertical service (NetApp
graph) composer to provide on-boarding,
query, update, delete of NetApp package

- Interfacing between NetApp Toolkit and
Application Orchestrator to provide the
service instantiation requests in the form of
NetApp package model and receive
runtime updates.

- Interfacing between Repository and
multi-domain orchestrator to receive
location updates and NF support
information for available OBUs/RSUs.

Application
Orchestrator

Mixed

BG1.1 (back-
end)

BG1.2

FG1.2
FG1.3
FG1.5

- Interfacing between Application
Orchestrator and NetApp Toolkit to
provide the service instantiation requests
in the form of NetApp package model and
receive runtime updates.

- Interfacing between Application
Orchestrator and Slice manager (based on
extension of BG1.2) providing REST-based
communication for the transfer of NetApp
package intents to slice manager.

- Interfacing between the Deployment and
Lifecycle management module of
Application Orchestrator with the
application profiling, monitoring analytics
and policy execution engines to receive
updates on NetApp’s AF status, defined
app-related monitoring parameters per AF,
and runtime triggering decisions on policy
enforcement.
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I ANA
- Interfaces for interconnection and
updating of the application profiling,
monitoring analytics and policy execution
engines.
Application |Open BG1.4 This is a fully open access building block.
Slice Ext . t Openness applies to all modules and the
Manager B)é 1625")"5 o respective internal and external interfaces.
Multi- Open BG1.4, BG1.5 This is a fully open access building block.
domain Ext ] t Openness applies to all modules and the
Orchestrator B)c(ﬂe‘r‘:swns o respective internal and external interfaces.
FG2.2

3.3.2. Open access with respect to developed NetApps

The Open Access principles for NetApps (including the NetApp Application Functions
and Network Functions) are simpler and more straight forward than the platform case
since these follow the software application Open Access principles.

As it is seenin tables 2-A and 2B, a certain number of already available and planned VNFs
and NetApp artefacts (categories GB3.x, BG4.x, FG3.x and FG4.x) are or are intended to
be licenced. This is determined mostly by the policy and market strategy of each partner.
On the other hand, the consortium identifies that it is critical to create a certain volume

of NetApps as well as Application Functions in order to attract potential third party

developers willing to create new NetApps by reusing and extending the existing ones.

The consortium addresses the above issue and adopts two main actions:

a. Certain NetApps with licenced use to provide some of the utilised application

functions that compose the NetApp as open access in order to enrich the NetApp

repository. This can apply to common functions as for example databases,

transcoders, common image recognition functions, etc.

b. All NetApp validation and performance evaluation results will be openly available

so that alternative NetApp or application function components can easily identify
the areas of improvement and be able to be developed with improved

performance metrics. (e.g., enhancements with faster processing or less complex

algorithms, inclusion of Al-based methodologies, media quality improvements,

advanced security features, etc.).
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4 MANAGEMENT OF INNOVATION

This section highlights the main goals for the innovation management procedure,
including the key performance indicators identified for classifying the targeted
innovations and the overall monitoring system for the identification, listing and update
of the generated innovations in 5G-IANA.

4.1. General outline of management

The main goals for the management of innovation include:

1. the constant awareness of the project status with respect to the identified
innovative outcomes,

2. the monitoring of activities with respect to potential innovations (including new
innovations driven by market needs),

3. the readiness to generate new innovation pathways potentially exceeding the
project objectives.

The technical and innovation manager is responsible to monitor the related activities and
involve all the partners contributing to the project’s developments to report the status
as well as new potential opportunities at a regular basis. The updates are monitored at a
plenary level within 4-month intervals and by the completion of the project’s milestones
and deliverables on technical activities.

The adopted procedure relies on the close collaboration between technical and
innovation manager and the technical development team of the project with the goal to
exploit the potential of project’s innovations and provide guidance on project’s
technology choices based on existing and emerging market trends. Task leaders submit
information on innovations or technology choices arising within their tasks. This
information will encapsulate the following:

A. a description of the innovation or technology choice,

B. justification for considering the particular outcome as innovation or justification
for making this technology choice,
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C. analysis of alternatives choices and indications on market trends as perceived by
the technical experts.

This procedure extends towards T7.4 - Exploitation strategy, and can be used as input
for the market related reports and analysis work.

4.2. Key Performance Indicators and Monitoring System

For an effective monitoring action, first the key performance indicators related to 5G-
IANA innovations are to be determined and next a monitoring system is established in
parallel with the innovation system to examine the related progress and identify the
potentials.

4.2.1. Key Performance Indicators

In the following we list the Key Performance Indicators (KPI) for Innovation solutions and
link them to the expected outcomes of the 5G-IANA developments:

e The prime KPI for the position of an innovation to the market is the timing:

o The timing indicates the position of the innovation with respect to market
needs and most importantly the estimated time for the market penetration.
It is extracted after the market analysis and exploitation plan per innovation,
following the studies in WP7.

e There are also a number of KPIs which can affect timing and are listed below:

o TRL level: This indicates the technology readiness level at the time of the
project end and can also be linked to the exploitation plans after the end of
the project with an indication towards TRL 9. The metric directly affects the
decisions with respect to the time to market.

o Possible IPR: This provides an indication of the expected IPR that will follow
the innovation. It can be linked to partners exploitation plans and TRL
phases.

o Number of competitors: This is extracted from the market analysis and
identifies the overall competition in the specific targeted field. It is
combined with the market share as well as with the SWOT analysis for the
position of the proposed innovations with respect to competition

o Expected market size: This is expected from the market analysis and
provides an estimation of the market size with projection for the targeted
release year.
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o Opportunities and Barriers: This is part of the SWOT analysis and its goal is
to evaluate the market penetration potentials of the planned innovations.

4.2.2.Innovation Monitoring System

Key performance indicators are to be followed up closely in relation to the work plan and
related tasks. The technical and innovation manager together with all WP and task
leaders form the core of an Innovation Monitoring Team which actively monitors the
activities and participates in the exchange of the development status information, with
respect to platform module developments, the use case (NetApp) components and the
infrastructure set up and specificities. These members together form the innovation
culture and facilitate innovation enabling factors to develop the Innovation Solutions
determined successfully and also to come up with new ideas and Innovation Solutions.

For the monitoring of the innovation results, a system is to be formed and used
rigorously, primarily after MO9 of the project following the initial design phase of the
project and prior to the development phase. The following system will be the main
process for monitoring the key performance indicators:

1. Keep regular audit of (external) state-of-the-art and of (internal) project work. (In
conjunction also with WP7 exploitation and IPR management activities).

2. Ensure favourable conditions for the foreseen innovations in Project and develop
an innovation process to monitor the innovation within the project:

a. Follow up “Consortium Agreement” for industrial rights sharing protocol, so
that a favourable and transparent working environment is formed

b. Form a system to resolve and eliminate any possible conflicts rapidly
Form a virtual system for brainstorming and exchange ideas (using for
example the project’s internal SharePoint online working space)

d. Reserve a certain time during each consortium face-to-face meeting for
monitoring innovation solutions and brainstorm on possible new innovation
solutions.

3. Check and, if needed, take necessary actions to ensure that claimed innovations
are being developed within the project.

4. Get feedback from Innovation Solutions responsible partners with adequate
periods and follow up the development.

30



M |

5.

Identify and promote innovations arising during the course of the project work:

a. Create a list for new ideas and promote through the Innovation Radar (See
Annex ).

b. Innovation Management Team to evaluate the possible applications of the
new ideas.
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5. CONCLUSIONS

This deliverable summarizes the Innovation Management procedures of the 5G-IANA
project and extracts the initial list of background and foreground knowledge, and the
potential innovations.

The offered (background) and potentially generated (foreground) knowledge is
categorised based on the targeted development field in the project. It is next used in
order to link the developments with the targeted innovations in the project. The
innovations in 5G-IANA are seen as significant stand-alone outcomes that can be
separately exploited.

The work in this deliverable will provide the required feedback to WP7 T7.4 for the
conduction of the exploitation and market analysis studies. It will be also used and
regularly updated to monitor the project developments and map them to the existing
innovations or generate new potentials.
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ANNEX'| - INNOVATION RADAR

The Innovation Radar is an initiative of the European Commission focused on the
identification of high potential innovations in FP7, CIP and Horizon 2020 projects. It
supports innovators by suggesting a range of targeted actions to assist them in fulfilling
their potential in the market. This initiative involves: assessing the maturity of innovations
developed within the projects and identifying high potential innovators and innovations;
providing guidance during the project duration in terms of the most appropriate steps to
reach the market; and supporting innovators through entrepreneurship initiatives to
cover specific needs concerning networking, access to finance, Intellectual Property
Rights, etc.

According to De Prato, Nepelski, and Piroli [1] the market potential and innovation
readiness are among the strongest dimensions of the ICT innovations developed in the
projects analysed in the report, while innovation management has the most room for
improvement. The structured questionnaire that is used to review projects with respect
to their innovative output by the innovation radar can be used to perform an internal
qualitative evaluation of the potential innovations developed within the project.

[1] De Prato, G., Nepelski, D., & Piroli, G. (2015). “Innovation Radar: Identifying Innovations
and Innovators with High Potential in ICT FP7, CIP & H2020 Projects”. Seville: JRC
Scientific and Policy Reports.
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Note: the first 16 questions below are to be answered for each innovation the project develops (up

1)

2)

3)

4)

5)

6)

7)

8)

Innovation Radar Questionnaire by EC DG CONNECT

to a maximum of 3 innovations).

Describe the innovation (in less than 300 characters, spaces included):

Is the innovation developed within the project...:

a)
b)
c)

Under development
Already developed but not yet being exploited
being exploited

Characterise the type of innovation (only to be answered if 2b or 2c is selected)

Significantly improved product

New product

Significantly improved service (except consulting ones)
New service (except consulting ones)
Significantly improved process

New process

Significantly improved marketing method
New marketing method

Significantly improved organisational method
New organisational method

Consulting services

Other

If other, please specify:

Characterise the macro type of innovation (only to be answered if "under development" is
selected for Q2):

Product

Marketing method
Organisational method
Process

Service (non-consulting)
Consulting service

Do not know yet

Will the innovation be introduced to the market or deployed within a partner:

a)
b)

c)

If no exploitation planned, please explain why no exploitation is planned (answer only if 6(c) is

Introduced new to the market (commercial exploitation)

Deployed within a partner (internal exploitation: Changes in organisation, new internal
processes implemented, etc.)

No exploitation planned

selected)

Is there a clear owner of the innovation in the consortium or multiple owners?

- Aclear owner
- Multiple owners
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9) Indicate who is the "owner" of the innovation: ...

10) Indicate the step(s) already done (or are foreseen) in the project in order to bring the
innovation to (or closer to) the market (answer only if 6(a) is selected)
Done Planned in = Not Planned Desirable
project
1. Technology transfer
2. Engagement by Industrial research team
of one of their company's business units in
project activities
3. Pilot
4. Capital investment (VC, Angel, other)
5. Investment from public authority
(national, regional)
6. Business plan
7. Prototyping
8. Market study
9. Demonstration or Testing activities
10. Feasibility study
11. Launch a start-up or spin-off
12. Other

11) If other, please specify

12) Indicate which participant(s) (up to a maximum of 3) is/are the key organisation(s) in the
project delivering this innovation. For each of these identify under the next question their
needs to fulfil their market potential.

Orgl:
Org2:
Org3:

13) Indicate their needs to fulfil their market potential

Partnership
Investor Investor Biz plan Expanding Legal with other Startu
readiness introductio | developme to more advice (IPR | Mentoring company Incubation P
- accelerator
training ns nt markets or other) (technolog
vy or other)
Org1
Org 2
Org 3

14) When do you expect that such innovation could be commercialised? (answer only if 6(a) is
selected)
- Lessthan 1year
- Between 1 and 2 years
- Between 3 and 5 years
- More than 5 years

15) Have any of the project partners...
(only to be answered if "Done" or "Planned in Project" is chosen for 10.5 "Investment from public
authority")

a) already applied for support from private investors
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b) already applied for investement from public authorities
¢) Planning to start discussions with private or public investors

16) Which partners are in discussion with investors (or are planning such discussions)?

(the above questions are to be answered for each innovation developed by the project, up to a
maximum of 3 innovations)

General Questions

(questions below are to be answered once in the project review, not for each innovation)

1)

2)

3)

4)

5)
6)

7)

8)

How does the consortium engage end-users?

- End user organisation in the consortium

- An end user organisation outside of the consortium is consulted
- No end user organisation in the consortium or consulted

Are there in the consortium internal IPR issues that could compromise the ability of a project
partner to exploit new products/solutions/services, internally or in the market place?

- yes

- no

Please provide specifics of the IPR issues:

Which are the external bottlenecks that compromise the ability of project partners to exploit
new products, solutions or services, internally or in the market place?

- IPR

- Standards

- Regulation

- Financing

- Workforce's skills

- Trade issues (between MS, globally)

- Others

Indicate how many patents have been applied for by the project:

Does the review panel consider the project performance in terms of innovation?
- Exceeding expectations

- Meeting expectations

- Performing below expectations

General observations of innovation expert on this project's innovation performance:

How would you rate the level of commitment of relevant partners to exploit the innovation?
- Very low

- Low

- Average

- High

- Very High

- None
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