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Executive Summary 

Standardisation is an important step for exploitation of CHARSIMA’s results. CHARISMA’s partners are 
already active in a variety of relevant standardisation bodies. In this document are described the targeted 
standardisation bodies, fora, work groups and 5G-PPP projects. For each activity the initial level of 
participation is described. For some activities the partners plan to follow the respective body passively and 
for other activities the partners are actively promoting new standards. It is expected that research results 
gained during runtime of CHARISMA might require changes in the standardisation plan. A procedure is 
described to keep track of past and to coordinate future standardisation activities in CHARISMA. 

The liaison with 5G-PPP will play a large role for CHARISMA. It will be important to coordinate the activities 
of all 5G-PPP projects in the first phase. The 5G Infrastructure itself is a public private partnership which plans 
to secure the leadership of Europe for the next generation (5G) of mobile and converged networks. 
CHARISMA is one of the 19 projects selected on the first phase, which general objective is the definition and 
validation of the 5G infrastructure from a European point of view. The main tool for CHARISMA is the 
participation in various 5G-PPP working groups. For example, the first goal of the 5G pre-standards group is 
to identify the relevant standardisation bodies and to develop a roadmap. Therefore, the results of the 5G 
pre-standards group will also have a direct impact on CHARISMA’s standardisation activities. 
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1.  Introduction 

The purpose of this deliverable is to plan, to coordinate and to keep track of the project’s inputs to 
standardization and other 5G-PPP programs. The initial roadmap for CHARISMA’s contributions to 
standardisation and exploitation are described.  

Standardisation is an important step for exploitation of CHARISMA’s results. CHARISMA’s partners are 
already active in a variety of relevant standardisation bodies. The targeted standardisation bodies, fora, work 
groups and 5G-PPP projects are defined and briefly described here. For each activity the initial level of 
participation is described. For some activities the partners plan to follow the respective body passively and 
for other activities the partners are actively promoting new standards. 

The 5G Infrastructure public private partnership plans to secure the leadership of Europe for the next 
generation (5G) of mobile and converged networks. To achieve this objective the 5G-PPP will deliver solutions, 
architectures, technologies and standards. The 5G-PPP has been planned in 3 to 4 phases, CHARISMA is one 
of the 19 projects selected on the first phase, which general objective is the definition and validation of the 
5G infrastructure from a European point of view. The 5G-PPP consortium has organised its work amongst 
other entities like general assembly, steering board, etc. in a series of working groups, each focussing on a 
specific topic. The goals of these working groups and its relation to CHARISMA are also discussed in the 
document. 

It is expected that research results gained during runtime of CHARISMA might require changes in the 
standardisation plan. In order to keep track of past and to coordinate future standardisation activities of 
CHARISMA a specific session during regular face-to-face meetings will be used. 
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2.  5G-PPP Liaison 

The 5G-PPP (5G Infrastructure public private partnership) is a collaboration between the European 
Commission, the industry and research institutions in the field of communications in order to secure the 
leadership of Europe for the next generation (5G) of mobile and converged networks. To achieve this 
objective the 5G-PPP will deliver solutions, architectures, technologies and standards.  

The 5G Infrastructure Public Private Partnership has been conceived by the EU with the aim to achieve 10 to 
100 times more traffic per end user without increasing the costs or the energy usage providing a secure and 
high quality of service infrastructure in the context of the H2020 Framework. 

A graphical overview of the main goals is depicted in Figure 2-1. 

 

Figure 2-1: Main goals of 5G-PPP 

“To achieve these goals, the European Commission, together with industry manufacturers, 
telecommunications operators, service providers, SME and researchers, initiated the 5G Infrastructure Public 
Private Partnership.” [1]. 

The work within 5G-PPP is planned to have at least three phases of approximately 20 large projects. A 
timeline of these phases and other major events are shown in Figure 2-2 
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Figure 2-2: High level 5G roadmap from 5G Infrastructure PPP (source: [4]) 

In the following subchapters the H2020 projects of phase 1 within 5G-PPP and the 5G-PPP working groups 
relevant to CHARISMA are described.  

2.1. H2020 Projects 

The 5G-PPP has been planned in 3 phases, CHARISMA is one of the 19 projects selected on the first phase, 
which general objective is the definition and validation of the 5G infrastructure from a European point of 
view. Below we provide a description of the H2020 that are believed to be relevant to the work in CHARISMA: 
5G-ENSURE, 5G-EXCHANGE, 5GNORMA, 5G-XHAUL, COGNET, COHERENT, FANTASTIC-5G, FLEX5GWAVE, 
METIS-II, mmMAGIC, SELFNET, SESAME, SONATA, SPEED-5G, SUPERFLUIDITY, VIRTUWIND, XHAUL. All the 
information stated below about these projects, has been taken from publically available sources. 

2.1.1. 5G-ENSURE 

5G-ENSURE project aims to deliver a reference security architecture for 5G which can be used by all 
5G projects and that can support its use by providing a useful and useable initial set of security 
enablers addressing core concerns. The key security enablers considered in 5G-ENSURE are: AAA, 
Privacy, Trust, Security monitoring, Network Management, and Virtualisation Isolation. 
 
The following objectives will be targeted within the 5G-ENSURE project: 

¶ Collect, analyse and prioritise 5G security requirements. 

¶ Define a security architecture for 5G. 

¶ Specify, develop and test an initial set of security enablers for 5G. 

¶ Demonstrate the potential of 5G Security enablers developed in the context of 5G 
representatives’ showcases. 

¶ Advertise and exploit the Project’s results and offering to the 5G PPP community and beyond. 

¶ Foster 5G Security Vision by delivering a 5G Security Roadmap. 

¶ Act as pre-standardisation consensus builder. 
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CHARISMA focuses on different security aspects in its converged and virtualized 5G network 
architecture including end-to-end security service chain and distributed security concept, hence 
there is an opportunity to leverage and collaborate on the efforts made with respect to 5G security 
in 5G-ENSURE project.  

2.1.2.  5G-EXCHANGE (5GEX) 

Multi-domain Orchestration for Software Defined Infrastructures.  
5G Exchange (5GEX) will enable efficient business and technical cross-domain orchestration of 
services over multiple administrations as well as multi-domain orchestration over single 
administrations. Such orchestration shall allow instantiating end-to-end networks and services in to 
multivendor and heterogeneous technology resource environments. In order to overcome the 
traditional separation of network resources from compute and storage, 5GEX will realize composite 
services by seamlessly combining networking with computing and storage across domains. Service 
deployment, activation and further management can be viewed as the efficient mapping of service 
elements onto an abstracted model based on a virtualised substrate belonging to multiple operators. 
The goal of the 5GEX project is the automated assignment and mapping of virtualised service 
elements, which represent service and network functions and components, to the underlying 
(physical hardware) resources across domains. 5GEX cross-domain business models and 
orchestration shall optimise 5G business and operational policies and KPIs including substrate 
utilisation, OPEX reduction and revenue maximisation. Business-wise, 5GEX will create opportunities 
for operators to buy, sell and integrate infrastructure services in an automated and cost-effective 
manner. 5G will build a working end-to-end system and deploy a proof of concept prototype, which 
includes the concept of a “Sandbox Exchange”. Sandbox Exchange will enable new ways of 
experimentation and use case validation close to an operating environment facilitating the transition 
from experimentation to piloting and further to real-world operation.  
 
The cross-domain orchestration of end-to-end services goal in 5GEX is of interest to CHARISMA as 
well, as it targets to enable end-to-end services over its converged architecture consisting of 100G-
optical and 10G-wirelss cloud based access solutions. 

2.1.3. 5G NORMA 

Novel Radio Multiservice adaptive network Architecture for 5G networks. 
The technical approach followed by 5G NORMA is based on the innovative concept of adaptive 
(de)composition and allocation of mobile network functions, which flexibly decomposes the mobile 
network functions and places the resulting functions in the most appropriate location. By doing so, 
access and core networks no longer (necessarily) reside in different location, which is exploited to 
jointly optimize their operation whenever possible. The adaptability of the architecture is further 
strengthened by the innovative software-defined mobile network control and mobile multi-tenancy 
concepts and underpinned by proof-of-concept demonstrations. 
The key objective of the project is to develop a conceptually novel, adaptive and future-proof 5G 
mobile network architecture. The architecture will enable unprecedented levels of network 
customisability, ensuring stringent performance, security, cost, and energy requirements to be met; 
as well as providing an API-driven architectural openness, fuelling economic growth through over-
the-top innovation. 
To show the value of the architecture both to the wireless industry and to the users in society, the 
project will conduct a socio-economic analysis – closely interacting with the use case analysis – to 
evaluate and quantify the benefits of 5G NORMA innovations. 
Furthermore, the 5G NORMA consortium will also demonstrate the feasibility of the key innovations 
developed in the project, in particular the service and context dependent adaptation of network 
function as well as the software defined mobile network control. 
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The efforts, in line with the software-defined mobile network control and mobile multi-tenancy 
concepts leading to mobile network customisability and architectural openness in 5G NORMA, are 
of great interest to CHARISMA as it aims to support multiple virtual network operators across its 
converged architecture which includes mobile networks.  

2.1.4. 5G-XHAUL 

5G-XHAUL proposes a converged optical and wireless transport solution able to flexibly connect 
Small Cells to the core network. Exploiting user mobility, our solution enables the dynamic allocation 
of network resources to hotspots. To support these novel concepts, the main technical and research 
challenges are the development of: 
1) Dynamically programmable, high capacity, low latency, point-to-multipoint mm-Wave 

transceivers, cooperating with sub-6-GHz radios. 
2) Time shared optical network offering elastic bandwidth allocation, cooperating with advanced 

passive optical networks. 
3) Software-defined cognitive control plane, able to forecast traffic demand in the time and space, 

and accordingly reconfigure network components. 
According to 5G-XHAUL, Small Cells, Cloud-Radio Access Network (C-RAN), Software Defined 
Networks (SDN) and Network Function Virtualization (NFV) are key enablers to address the demand 
for broadband connectivity with low cost and flexible implementations. However, Small Cells, in 
conjunction with C-RAN, SDN, and NFV pose very stringent requirements on the transport network. 
5G-XHAUL will develop wireless solutions for dynamic backhaul and front haul architectures 
alongside very high capacity optical interconnects. 
 
5G-XHAUL and CHARISMA both consider C-RAN, SDN and NFV as key enablers for the provisioning of 
customized (tailored to service) virtualized networks supporting multiple end-to-end services. 
Furthermore, the converged 5G architecture under consideration in both projects include different 
types of optical and wireless networks, hence an obvious leverage opportunity exists which can be 
exploited to benefit both projects. 

2.1.5. COGNET 

CogNet aims to research and develop a real-time network management platform with the capability 
to scale to address the requirements of the future 5G network. More specifically: 

¶ To collect and pre-process big data from 5G network. 

¶ Develop a system for self-management of network nodes while supporting federated network 
management. 

¶ Application of Machine Learning algorithms to address: 
a) Demand prediction and provisioning allowing the network to resize using virtualisation. 
b) Network resilience issues including identifying network errors, faults or conditions such 

as congestion or performance degradation. 

¶ Identifying serious security issues such as unauthorised intrusion or compromised network 
components and liaise with autonomic network management to formulate and take appropriate 
action. 

 
The technical and research challenges that CogNet is trying to overcome are: 
1) Collect and process “Big Data” from the 5G network in real time. 
2) Develop new algorithms utilizing machine learning to learn from the collected data and apply 

this to the network management. 
3) Improve the scalability, resilience and security of 5G network. 
4) Make measurable improvements to the networks as recognized through KPIs. 
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CHARISMA can gain and contribute to the efforts with respect to improving the scalability, resilience 
and security of 5G network in CogNet project as they can be beneficial at various stages of the virtual 
network slice lifecycle management.  

2.1.6. COHERENT 

The COHERENT project aims to research, develop and showcase a unified programmable control 
framework for 5G heterogeneous radio access networks. The project will focus on three innovations 
in control and coordination of 5G networks: 

¶ Software defined networking for radio access networks, to enable a scalable and flexible control 
and coordination frameworks for complex resource coordination and spectrum management in 
5G networks. 

¶ Efficient radio resource modelling and management in programmable radio access networks, 
with well-defined control interfaces and protocols to greatly simplify the management of 
heterogeneous mobile networks, to be verified by various 5G use cases. 

¶ Flexible spectrum management, based on the awareness of spectrum usage through the 
COHERENT control framework, to support different spectrum access schemes, included but not 
limited to, Licenced Shared Access, Licence Assisted Access, and flexible duplex in 5G radio 
access networks. 

 
CHARISMA also aims efficient control and management of wireless networks to support virtual 
network slice operations and management, and can explore the elastic control and coordination for 
radio access networks through SDNs in COHERENT project.  

2.1.7. FANTASTIC-5G 

Flexible Air interface for Scalable service delivery within wireless communication networks of the 5th 
generation. 
The main challenge for FANTASTIC-5G is to develop a modular air interface which is able to support 
all the anticipated use-cases with highest efficiency and scalability without being overly complex on 
the network side. To this end, the project will develop the technical AI components (e.g. flexible 
waveform and frame design, scalable multiple access procedures, adaptive retransmission schemes, 
enhanced multi-antenna schemes with/without cooperation, advanced multi-user detection, 
interference coordination, support for ultra-dense cell layouts, multi-cell radio resource 
management, device-to-device) and integrate them into an overall AI framework where adaptation 
to the high degree of heterogeneity 5G will face will be accomplished. Our work will also comprise 
intense validation and system level simulations. The ambition is to outperform a system involving 
dedicated air interfaces. The project deals exclusively with lower carrier frequencies (< 6 GHz). 
 
FANTASTIC-5G objectives are:  
1. To develop a flexible and scalable multiservice air interface, 
2. with ubiquitous coverage and high capacity where and when needed, 
3. being highly efficient in terms of energy and resource consumption, 
4. being future proof and allowing for sustainable delivery of wireless services far beyond 2020. 
5. To evaluate and validate the developed concepts, 
6. and build up consensus on reasonable options for the standardization of 5G. 
 
CHARISMA targets to collaborate on the developments and efforts made with regards to low-latency 
in wireless networks and device-to-device communication in FANTASTIC-5G project. 
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2.1.8. FLEX5GWARE 

Flexible and efficient hardware/software platforms for 5G network elements and devices. 
Flex5Gware will perform research, development and prototyping on key building blocks of 5G 
network elements and devices both in the hardware (HW) and software (SW) domains. These 
research, development and prototyping activities entail many system design challenges that will be 
solved through disruptive approaches and resulting technologies. Precisely, in Flex5Gware, design 
and development of analogue components to enable massive MIMO (Multiple Input Multiple Output) 
in mmWave (millimetre wave) spectrum bands will be carried out. In the mixed signal and conversion 
stages domain, important research and results will be obtained related to crucial 5G components like 
full duplex communications (simultaneous transmission and reception), high-speed broadband 
converters, etc. In the digital domain, drastic progress in the area of building HW components will 
be achieved for important features like FBMC (Filter Bank Multi-Carrier) transceivers, LDPC (low-
density parity check) codes, etc. Moreover, a sophisticated, HW-agnostic, SW platform will be 
developed, capable of deciding the optimal splitting of functionality between HW and SW. This will 
yield powerful HW/ SW systems, with interface abstractions, for flexible control and management, 
across heterogeneous wireless devices and access networks. 
The overall objective of Flex5Gware is to deliver highly reconfigurable HW platforms together with 
HW-agnostic SW environments, targeting both network elements and devices, and taking into 
account the need for increased capacity, reduced energy footprint, as well as scalability and 
modularity for enabling a smooth transition from 4G mobile wireless systems to the 5G era. 
 
The work in line with mmWave communication in FLEX5GWARE project offers a potential liaison 
opportunity for CHARISMA with respect to its D2D communication efforts. 

2.1.9. METIS-II 

Mobile and wireless communications Enablers for the Twenty-twenty Information Society-II. 
METIS-II will provide an overall 5G RAN design, describing an overall protocol stack architecture with 
all the functionalities and interfaces needed to fulfil the 5G vision. The overall 5G RAN design will be 
built upon the following key innovation pillars developed in METIS-II:  

¶ Holistic spectrum management architecture.  

¶ Holistic air interface harmonisation framework.  

¶ Agile Resource Management (RM) framework.  

¶ Cross-layer and cross-air-interface access and mobility framework.  

¶ Common control and user plane framework. 
 
METIS-II pursues the following key objectives: 

a. Develop the overall 5G RAN design, focusing particularly on designing the technology for an 
efficient integration of legacy and novel radio access network (RAN) concepts into one holistic 
5G system.  

b. Provide the 5G collaboration framework within 5G PPP for the 5G RAN design and a common 
evaluation of 5G RAN concepts from both performance and techno-economical perspective. 
More specifically, METIS-II will further refine 5G scenarios, requirements and key performance 
indicators (KPIs), develop a performance and techno-economical evaluation framework, and an 
open-source 5G evaluation and visualisation tool for illustrating the key 5G use cases and RAN 
design solutions. For all mentioned aspects, as well as spectrum and overall 5G RAN design 
aspects, METIS-II strives to facilitate consensus building within 5G PPP, for instance through the 
organization of a series of 5G PPP cross project workshops.  

c. Prepare concerted action towards regulatory and standardisation bodies for an efficient 
standardisation, development and economically attractive roll-out of 5G. 
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On one hand, the development efforts of intelligent cloud RAN in CHARISMA can benefit from the 
design recommendation of 5G RAN in METIS-II. On the other hand, METIS-II can incorporate the 
intelligent C-RAN design and operational requirements from CHARISMA in to account for its 5G RAN 
concept. 

2.1.10. mmMAGIC 

Millimetre-Wave Based Mobile Radio Access Network for Fifth Generation Integrated 
Communications. 
The use of very high frequencies for mobile communications is challenging but necessary for 
supporting 5G’s extreme mobile broadband service which require very high (up to 10 Gbps) data 
rates, and in some scenarios, also very low end-to-end latencies (less than 5 ms). In the project, 
waveform, frame structure and numerology will be developed and designed as well as novel adaptive 
and cooperative beam-forming and tracking techniques to address the specific challenges of 
millimetre wave mobile communications. It will undertake extensive radio channel measurements in 
the 6-100 GHz range and develop advanced channel models for rigorous validation and feasibility 
analysis of the proposed concepts, as well as usage by regulatory and standards fora. Seamless and 
flexible integration with other 5G and legacy radio interfaces will be realized through design and 
validation of novel internetworking functions and architecture components. 
The main objective of the mmMAGIC project is to develop concepts and key components for a new 
5G mobile radio access technology which is expected to operate in a range of frequency bands 
between 6 and 100 GHz, here referred to as millimetre wave frequencies. Frequency regions suitable 
to support the identified 5G use cases will be identified and assessed. This new RAT is envisaged as 
a key component in the overall 5G multi-RAT ecosystem. The project also aims to accelerate 
standardisation of mm-wave technologies for 5G so that industry and citizens will benefit from 
commercialisation around 2020. 
 
Similar to FLEX5GWARE project, mmMAGIC efforts in the development of concepts and components 
for a 6 – 100 GHz range 5G mobile access technology offer a collaboration opportunity in light of D2D 
communication efforts in CHARISMA. 

2.1.11. SELFNET 

Framework for Self-Organised Network Management in Virtualised and Software Defined Networks. 
The technical and research challenges that SELFNET foresees are: 

1. Enabling and optimising the holistic use of Software Defined Networking (SDN), Network Function 
Virtualisation (NFV), cloud computing, AI and other related technologies to achieve novel cost-
effective real-time autonomous 5G network management.  
2. Designing highly usable HoN metrics that can precisely reflect the current network and service 
operation conditions in relation to the 5G Key Performance Indicator (KPI) requirements.  
3. Devising innovative, efficient and scalable proactive algorithms to resolve or mitigate the predicted 
potential network management issues. 
 
And the main objectives with the aim to overcome these challenges from SELFNET point of view are: 

1. To realise self-monitoring and detection facilities to enable timely status awareness of the 5G 
network infrastructure in terms of a customisable and extensible set of high-level Health of Network 
(HoN) metrics.  
2. To realise an extensive and distributed 5G Self-Organising Network (SON) autonomic management 
engine based on new Artificial Intelligence (AI) and related technologies.  
3. To realise 5G SON orchestration and virtual infrastructure management.  
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4. To apply the SELFNET framework in a range of essential 5G SON use cases designed to address 
major problems in the current network management faced by the network operators. 
 
CHARISMA’s open access secure management platform incorporates virtual network slice 
management apart from the usual 5G network control and management by using SDN, NFV and 
cloud computing technologies with strong focus on security. Hence, there is an obvious collaboration 
opportunity between the two projects.  

2.1.12. SESAME 

Small cell coordination for multi-tenancy and edge services. 
A fundamental component of SESAME will be the virtualisation of Small Cell and their utilisation and 
partitioning into logically isolated ‘slices’, offered to multiple operators/tenants. The main aspect of 
this innovation will be the capability to accommodate multiple operators under the same 
infrastructure, satisfying the profile and requirements of each operator separately. The Light DC 
execution platform will be used to support the required VNFs that implement the different 
features/capabilities of the Small Cells. Solutions for aggregation of data, transcoding of video 
content with optimised delivery in edge networks and caching at the very edge of the network, will 
enable a reduction in transport time and therefore, provide a crucial route to successfully reducing 
service-level latency. 
SESAME targets innovations around three central elements in 5G: the placement of network 
intelligence and applications in the network edge through Network Functions Virtualisation (NFV) 
and Edge Cloud Computing; the substantial evolution of the Small Cell concept, already mainstream 
in 4G but expected to deliver its full potential in the challenging high dense 5G scenarios; and the 
consolidation of multi-tenancy in communications infrastructures, allowing several 
operators/service providers to engage in new sharing models of both access capacity and edge 
computing capabilities.  
SESAME proposes the Cloud-Enabled Small Cell (CESC) concept; a new multi-operator enabled Small 
Cell that integrates a virtualised execution platform (i.e., the Light Data Center – Light DC) for 
deploying Virtual Network Functions (VNFs), supporting powerful Self-x management and executing 
novel applications and services inside the access network infrastructure. The Light DC will feature 
low-power processors and hardware accelerators for time critical operations and will build a high 
manageable clustered edge computing infrastructure. 
 
CHARISMA and SESAME share several objectives but under different technology context. The 
common goals including virtualization of small cell to offer isolated network slices to multiple tenants 
and placement of network intelligence in network edge via NFV edge cloud computing present an 
contingency of collaboration.  

2.1.13. SONATA 

Service Programing and Orchestration for Virtualized Software Networks. 
Software Defined Networking (SDN) and Network Function Virtualization (NFV) are emerging as 
major transformational technologies, evolving the telecom sector with new network capabilities and 
business opportunities. SONATA addresses the significant challenges associated with both the 
development and deployment of the complex services envisioned for 5G networks and empowered 
by these technologies: 

¶ Models, methods and tools for programming virtualized services.  

¶ Methods, enablers and algorithms for uniform and integrated orchestration of network services, 
on top of an infrastructure providing connectivity, computation, and storage resources. 
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¶ Tools for efficient and reliable deployment and management of developed services in a dynamic 
and scalable manner. 

¶ efficient integration of development and operations (DevOps) of services between multiple 
stakeholders. 

 
SONATA targets the flexible programmability of software networks, supporting network function 
chaining and orchestration. Innovations will make service platforms modular and easier to customize 
to the needs of different service providers, and introduce a specialized DevOps model for supporting 
developers. Specific objectives include: 

¶ Reduce time-to-market of networked services, by a) streamlining development with abstract 
programming models and SDK; and b) applying a DevOps model that integrates operators, 
manufacturers and third-party developers. 

¶ Optimize resource utilization via orchestration and reduce costs of service deployment & 
operation, by a) mapping complex services to connectivity, computing and storage resources; 
and b) automatically reconfiguring running/competing services. 

¶ Accelerate the industry adoption of software networks, by a) supporting the full service lifecycle: 
development, testing, orchestration, deployment, management and operations; and b) defining 
a roadmap for uptake of its results towards the larger transition to SDN/NFV. 
 

SONATA’s open source results to fulfil these objectives will include:  

1. Programming model and SDK to facilitate service development.  
2. Service platform with modular orchestration framework.  
3. DevOps model for software networks that integrates operators with external stakeholders. 

CHARISMA can leverage from the VNF placement optimization efforts planned for SONATA 
orchestrator to facilitate efficient network resource usage and SLA compliance. 

2.1.14. SPEED-5G 

Quality of Service Provision and capacity Expansion through Extended-DSA for 5G. 
On the research front, SPEED-5G will investigate and develop different sets of mechanisms and 
techniques for dynamic capacity and coverage expansion, including:  

¶ Combining radio technologies, spectrum and transmit energy.  

¶ Coexistence and interference control mechanisms using emerging multicarrier waveforms. 

¶ Operation in dirty/grey spectrum.  

¶ Management mechanisms in support of spectrum microtrading in lightly-licensed bands, which 
are currently not utilized.  

¶ Techniques in support of centralized / distributed smart resource management.  
 
SPEED-5G will research and develop the appropriate functionalities for addressing the mentioned 
challenges and a testbed to illustrate the gains that can be achieved. SPEED-5G will undertake a 
holistic experimentation by extending an existing 5G testbed, in particular w.r.t. spectrum and traffic 
management features in ultra-dense environments. 
 
The main objective of SPEED-5G is to achieve a significantly better exploitation of heterogeneous 
wireless technologies, providing higher capacity together with the ultra-densification of cellular 
technology, and effectively supporting the new 5G Quality of Experience (QoE) requirements.  
In SPEED-5G we will develop new techniques for optimizing spectrum utilization, following three 
main dimensions:  
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1. Ultra-densification through small cells.  
2. Additional spectrum.  
E. exploitation of resources across technologies.  
 
In SPEED-5G this three dimensional model is referred to as extended-Dynamic Spectrum Allocation 
(DSA), where several spectrum bands, cells and technologies are jointly managed in order to offer 
improved QoE and a tremendous capacity increase in a cost-efficient manner. 
 
The common ground between CHARISMA and SPEED-5G which can lead to a possible collaboration 
include development of mechanisms and techniques for dynamic capacity and coverage expansion 
and techniques for centralized / distributed smart resource management. 

2.1.15. SUPERFLUIDITY 

Superfluidity: a super-fluid, cloud-native, converged edge system. 
SUPERFLUIDITY offers a converged solution to counter the complexity emerging from three forms of 
heterogeneity: Heterogeneous data traffic and end-points; Heterogeneity in services and processing 
needs; Heterogeneity in access technologies and their scale. 
 
Many shortcomings affect today’s networks: overly long provisioning times; reliance on proprietary, 
hard-to-modify and cost-ineffective hardware devices; and the complexity arising from a wide range 
of heterogeneous access technologies. 
 
The main goal of SUPERFLUIDITY is to run network processing virtualized, on-demand, on third-party 
infrastructure located throughout the network, and to develop technologies allowing such services 
to be “superfluid”: 

¶ Fast instantiation times (in milliseconds).  

¶ Fast migration (in hundreds of milliseconds).  

¶ High consolidation (running thousands on a single server).  

¶ High throughput (10Gb/s and higher).  
 
SUPERFLUIDITY tackles these challenges with a multi-pronged comprehensive strategy:  

¶ Flexibility, via an architectural decomposition of network components and network services into 
elementary, reusable primitives.  

¶ Simplicity, via a cloud-based architecture. 

¶ Agility, via virtualization of radio and network processing tasks.  

¶ Portability and viability, through platform-independent abstractions, permitting reuse of 
network functions across multiple heterogeneous hardware platforms.  

¶ High performance, via software acceleration, specialization and adaptation to hardware 
accelerators. 

 
As CHARISMA targets a converged 5G network consisting of optical as well as wireless access 
technologies, the converged solution proposed by SUPERFLUIDITY to counter heterogeneity in access 
technologies can be of potential value to CHARISMA management and control architecture. 

2.1.16. VIRTUWIND 

Virtual and programmable industrial network prototype deployed in operational wind park. 
Translating VirtuWind’s objectives and applying the concepts developed in the project to the domain 
of wind energy will address the following technical and research challenges:  
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1. Programmable industrial networks via SDN.  
2. Multi-tenancy support via NFV as multiple stakeholders need different access profile.  
3. Techno-economic analysis for foreseen OPEX and CAPEX reduction.  
4. Increase in service provisioning velocity. 
 
The main aim of VirtuWind is to develop a SDN & NFV ecosystem for industrial domains, based on 
open, modular, and secure communication framework, leading to a prototype demonstration for 
intra-domain and inter-domain scenarios in real wind parks as a representative use case of industrial 
networks, and quantify the economic benefits of the solution. Following are the 5 key objectives of 
VirtuWind: 
1. Realize industrial-grade QoS for intra-domain SDN solution.  
2. Guarantee inter-domain QoS for SDN based multioperator ecosystem. 
3. Reduce time and cost for service provisioning and network maintenance.  
4. Assure security-by-design for the SDN and NFV ecosystem. 
5. Field trial of intra- and inter-domain SDN and NFV prototype. 
 
VIRTUWIND presents a use case collaboration opportunity for CHARISMA as it also aims to develop 
a use case around factory of the future concept. 

2.1.17. 5G-Crosshaul  

The 5G Integrated fronthaul/backhaul.  
This project was formerly named XHAUL and should not be confused with 5G-XHAUL, which is 
described in section Error! Reference source not found.. 
 
5G-Crosshaul will design the new 5G backhauling/fronthauling network for 5G and will solve the 
fundamental cost, network efficiency and scalability issues of 5G transport network in the following 
aspects:  

¶ It will design converged networking devices (XFE) running a unified data plane capable of 
transporting all kinds of 5G-Crosshaul traffic. This will significantly reduce the network cost 
leveraging the integrated network design and will improve network utilization. 

¶ It will facilitate network densification. In 5G-Crosshaul, new physical layer technologies and 
solutions (leveraging optical fibre, mmWave, free-space optics and low-cost copper 
infrastructure, etc.) will be explored to significantly reduce the deployment and installation cost. 

¶ It will design a centralized control plane following the SDN paradigm providing high flexibility 
and scalability (XCI).  

5G-Crosshaul aims at developing an adaptive, sharable, cost-efficient 5G transport network solution 
integrating the fronthaul and backhaul segments of the network. This transport network will flexibly 
interconnect distributed 5G radio access and core network functions, hosted on in-network cloud 
nodes, through the implementation of two novel building blocks: i) a control infrastructure using a 
unified, abstract network model for control plane integration (Xhaul Control Infrastructure, XCI); ii) 
a unified data plane encompassing innovative high-capacity transmission technologies and novel 
deterministic latency switch architectures (5G-Crosshaul Packet Forwarding Element, XFE). 5G-
Crosshaul will greatly simplify network operations despite growing technological diversity. It will 
hence enable system-wide optimisation of Quality of Service (QoS) and energy usage as well as 
network aware application development. 
 
Apart from collaborating on the development of new physical layer technologies (mmWave) for D2D, 
the SDN based centralized control plane for high flexibility and scalability in 5G-Crosshaul can be 
explored by CHARISMA for its management and control plane realization. 
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2.1.18. COMBO (COnvergence of fixed and Mobile BrOadband access/aggregation 

networks 

In previous FP7 frame work, the European Commission had already launched several projects to 
explore the technological options available leading to the future generation of “wired” (optical) and 
“wireless” communications. [https://5g-ppp.eu/projects/] These EU research projects aimed at 
addressing the architecture and functionality needs for 5G / beyond 4G networks. 
Among those projects, CHARISMA has set close contacts with COMBO (http://www.ict-combo.eu). 
COMBO allows the convergence of fixed and mobile networks themselves. To achieve this objective, 
COMBO defines, develops and technically assesses network scenarios, organized around the concept 
of the Next Generation Point of Presence (NGPOP), and which embody the most promising directions 
for FMC at the network level. These proposals lead to networks with a more effective distribution of 
essential functions and improved utilisation of network equipment and infrastructures. To 
experimentally show the high potential of FMC for future networks, COMBO develops proof of 
concept demonstrations including both, a unified access / aggregation network and a Universal 
Access Gateway (UAG), the key elements to implement NG-POP concept.  
These demonstrations (proof of concept) will include the necessary hardware and software 
development required to validate the key FMC network functions. 
The overall project targets of COMBO are to: 

¶ Define and develop FMC architectures for future networks, which will be technically assessed 
with respect to FMC use cases defined by the project; 

¶ Demonstrate experimentally key FMC network features to show the feasibility of proposed 
architectures; 

¶ Influence standardization bodies with respect to FMC architectures to push COMBO concepts. 

Both projects, CHARISMA and COMBO, focus on converged network involving optical and wireless 
networks, hence collaboration opportunity for efficient utilization of network equipment and 
infrastructure can be explored for mutual benefit. 

 

Figure 2-3: Horizon 2020 5G PPP Call 1 selected projects [5] 
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2.2.5G-PPP working groups 

5G-PPP has organised its work amongst other entities like general assembly, steering board, etc. in a series 
of working groups, each focussing on a specific topic (Figure 2-4). 

 

Figure 2-4: 5G-PPP governance model1 

 

CHARISMA has already identified activities among the working groups, relevant for its work, namely: 

¶ 5G-Architecture 

¶ 5G-Pre-Standards 

¶ 5G-Vision 

¶ Management and Security 

¶ 5G SDN/NFV working group 

These are described in detail in the following subchapters together with its relevance to the CHARISMA 
project itself. 

                                                            

1 source: https://5g-ppp.eu/wp-content/uploads/2015/10/Taiwan-EU-Workshop_ICT2015-Lisbon_5G-PPP_Werner-Mohr.pdf 
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2.2.1.  5G-Architecture 

The current exponentially growing demand on wireless data rates, the new requirements imposed by future 
services and the required level of flexibility and heterogeneity call for an investigation of novel aspects of the 
5G network architecture (incl. RAN, Core Network, converged wireline and wireless network with both core 
and access network aspects, networked cloud, Transport Network and Services). In this context, it is not 
surprising that a number of the 5G-PPP projects attempt to either completely redesign the 5G network 
architecture or some of its components. The goal of this Working Group is to serve as a common platform to 
facilitate the discussion between 5G-PPP projects developing architectural concepts and components and 
foster the discussions on the basis of the KPI’s described in the 5G-PPP contract.  

In order to facilitate sharing and discussing architecture aspects developed and considered in different 5G-
PPP projects the 5G Architecture WG has been set up. Its main objectives are to: 

¶ collect, analyse and consolidate information from relevant projects (5G PPP, FP7 and other global 

projects and initiatives) on architecture research solutions and results, e.g.: 

¶ liaise back to relevant 5G-PPP projects the discussion findings 

¶ facilitate consensus building on the 5G architecture, roadmap and migrations strategy 

¶ support to the projects and pre-standard WG to liaise with relevant architecture standardization bodies 

like 3GPP RAN, IETF, 3GPP SA2, ITU-R, ETSI, ONF, etc. and industry associations like NGMN. 

It is planned to share and discuss architecture solutions and results from different projects in order to build 

a common view of the 5G architecture. A white paper providing a combined architecture view from different 

5G-PPP projects will be written. This WG is very important for CHARISMA, since we will develop an innovative 

architecture for a converged fixed mobile network. In this group we will inform the other 5G-PPP projects 

about CHARSIMA’s architectural developments and will take care that a common view on the 5G architecture 

can be developed. 

CHARISMA is represented by its partners HHI and UE. 

2.2.2.  5G-Pre-Standards 

The first goal of the 5G pre-standards group is to identify standardization and regulatory bodies to align with. 
These include ETSI, 3GPP, IEEE and other relevant standards bodies as well as ITU-R (incl. WPs) and WRC 
(including e.g. ECC PT1). It is planned to develop a roadmap of relevant standardization and regulatory topics 
for 5G. Existing roadmaps at international level will be evaluated. It is planned to align the roadmap for 5G 
at international level. The WG will influence the work on pre-standardization of 5G and related R&D.  

It is planned to compile a list of standardization and regulatory bodies relevant for 5G standardization 
including all system components. Potential timing, requirements and design targets for each standardization 
body will be identified [6]. 

Using this deliverable CHARISMA will be able to provide input to initial work of this WG, like the list of 
standardization activities. Also, a common roadmap for all 5G-PPP projects will by definition also be a base 
for standardization activities of CHRSIMA. 

2.2.3.  5G Vision 

The main objectives of the 5G-PPP working group on Vision and Societal Challenges of 5G are the following: 

Å Develop the scope of 5G systems 

Å Identify application domains and societal challenges (views of other sectors on 5G requirements) 
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Å Collect publicly available visions and major technical requirements from industry, research 

community and available information from other regions 

Å Identify commonalities and differences in visions and requirements 

Å Seek for a harmonised view in Europe as far as possible 

Å Prepare input documents for discussions in International Cooperation 

CHARISMA (mainly represented by INCITES) will contribute to this working group mainly by the work that will 
be done on WP5. One of the tasks of this WP is to identify barriers and drivers that are related to the 
CHARISMA solution and more broadly to the 5G technologies. These tasks are suited to the purposes of the 
Vision WG. 

In more detail CHARISMA will contribute to the white papers that the WG will produce for the future of 5G, 
participate in the phone conference calls that are held every second week and in the face to face meetings 
whenever they are planned. CHARISMA partners will also participate in the workshops that will be done with 
representatives of the vertical sectors regarding their expectations of 5G.  

2.2.4. Network Management, QoS and Security 

The purpose of this working group is to bring together the projects within the 5G-PPP that have common 
interest in the development and progression of topics related to network management, QoS and security.  

The scope of the discussion of the working group will likely include: 

¶ Network Management:  

o Integration of Networking Technologies 

o Cognitive Network Management 

o Virtual Network Platforms 

o Multi Domain Software Networks 

o Service Program and Orchestration 

¶ Security:  

o Network Security, Protection and Resilience 

o Network Integrity and Privacy  

o Data Security, Privacy and Integrity 

¶ Quality of Services:  

o Metrics, Algorithms and Techniques for QoS and QoE of Network and Services 

o Virtual Network Platforms 

CHARISMA Contributions into the 5G-PPP Management & Security WG 

A member of the CHARISMA project is currently involved in this working group which involves some members 
from other 5G-PPP projects such as ENSURE. The support provided so far includes:  

¶ Participation in the discussion on the scoping of the threat assessment; 

¶ Identification of valuable assets: Descriptions of list of valuable assets in SDN/5G via written 

contributions and web conferences; 

¶ Identification and collection of existing documentary information: Suggestions on key 

documents/existing literature covering related topics; 

¶ Supporting discussions on technical threats and risks/social, economic and political threats and risks 

to the identified assets; 

¶ Identification of already existing best practices; 
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¶ Group discussion on gap between existing protective measures and the identified risks, and any 

resulting recommendations; 

ENISA Threat Assessment in the area of Software Defined Networks / 5G 

ENISA is an agency in charge of cyber security issues for the EU. CHARISMA contributed to tasks regarding 
5G/SDN. The main goal of the ENISA working group is to collect and collate current data to develop the 2015 
ENISA Cyber security Threat Landscape. This includes a detailed Cyber Security Threat Landscape and Good 
Practice Guide for SDN/5G as a thematic thread landscape, and will reflect threats that are particularly 
relevant for the asset types involved in this specific area-sector. The main objectives of this work group are: 

¶ Identification of valuable assets which are inherent to the subject area of Software Defined Networks. 

Valuable assets include IT components, operational and product/business processes. This 

information will be based on information that will be provided by the involved stakeholder 

community (i.e. involved experts). 

¶ Provide information on threats, threat exposure and threat agents affecting SDN/5G assets. 

¶ Identify security challenges, associated risks and required countermeasures for the SDN/5G assets at 

stake. 

¶ Collect and evaluate valuable information (risks, opportunities, impact, vulnerabilities, etc.) from 

various publicly available sources, including security incidents and existing assessments. 

¶ Collect and take stock of available good practices in the area. 

¶ Perform overall gap analysis and propose enhancements in protection measures based on the 

information collected. 

¶ Creation of a document, which maps threats with previously identified SDN/5G assets; the threat 

agents that are originators of these threats; and possible controls to reduce threat exposure, as 

mentioned in existing good practices. 

¶ Creation of a good practice guide consisting of an overview of SDN/5G security approaches and 

protection practices. 

Through CHARISMA’s involvement with ENISA, CHARISMA and the 5G-PPP WG would get additional 

knowledge of current best practices for cyber security. 

2.2.5. 5G SDN/NFV working group 

The purpose of this working group is to analyse and address unification and applicability of key research 
topics related to Software Networking including software defined concepts, infrastructures, systems and 
components for Wire and- Wireless Networks, including Networked Clouds, IoT and Services, i.e. Software 
Defined Networks (SDN) and Network Function Virtualization (NFV) as developed and promoted by the 5G 
PPP projects. The main focus of this group is to become a true discussion forum on the relevant topics among 
the first 5G PPP call projects and maximize the global impact of projects’ outcomes.  

The 5G SDN/NFV working group is aligned with standard developments in order to influence or adopt the 
existing developments. There are a relevant number of standardization efforts and also well-identified open 
source initiatives to which the group will liaise, such as the European Telecommunications Standards Institute 
(ETSI) NFV Industry Specification Group, the Mobile Edge Computing ISG, the Open Networking Foundation 
(ONF), the Open Platform for NFV (OPNFV), the OpenDaylight project and others.  

Amongst the expected outcomes of the group is the production of a white paper on software networks 
technical areas addressing the new challenges and trade-offs that follow the adoption of the SDN and NFV 
and also, sharing the experiences and solutions tested within the work conducted in the 5G PPP projects. 
Moreover, a roadmap for SDN/NFV adoption is foreseen with short, medium and long term priorities across 
the telecom value chain. 
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CHARISMA will actively participate in this working group, attending the teleconferences organised, and 
following its actions and possible meetings. Contributions are expected on topics related to SDN/NFV 
experimentation and know-how mainly from the work within WP1, WP3 and WP4. 

2.1.Liaison Plan 

The above two subsections, 2.1 and 2.2, highlight the potential liaison opportunities for CHARISMA under 
5G-PPP projects and 5G-PPP working groups, respectively. In this subsection, we lay out the basic plan and 
approach for their realization. Instead of taking a timeline based approach, a more strategic plan is required 
as different projects are at different stages of completion. Therefore, we plan to adopt three ways of 
collaboration, namely event based, continuous and one-to-one collaboration. 

2.1.1. Event based  

CHARISMA will explicitly facilitate collaboration activities with selected 5G-PPP projects at its open events 
such as workshops, seminars, and summer school. A 5G-PPP project shall be invited to an open event based 
on the level of topic relevance and importance to CHARISMA and the progress made under that topic in that 
project. This two-fold selection criterion is important as collaboration with several projects cannot be 
accommodated in limited time events. Furthermore, careful selection of project for collaboration ensures to 
maintain the focus of this exercise and to maximize its outcome. The finalized candidate project will be 
contacted well before the open event to plan out the collaboration meeting for maximum benefit. Please, 
refer to deliverable D5.2 for the detailed plan of CHARISMA open events. 

Moreover, as mentioned in section 2.2, different partners shall be attending the teleconferences, meetings 
and other events arranged by the 5G-PPP working groups. 

2.1.2. Continuous 

Some of the CHARISMA partners are also involved in other 5G-PPP projects which presents a direct and 
continuous opportunity of collaboration. The knowledge and the experience from those projects shall be 
directly shared in CHARISMA’s weekly teleconferences and face-to-face meetings. Every CHARISMA partner 
participating in other projects is responsible for planning and executing the respective liaison activities. Table 
2-1 shows the participation of CHARISMA partners in other 5G-PPP projects. 

CHARISMA Partner Participation in 5G-PPP projects 

i2CAT SONATA, SESAME, 5G-Xhaul 

Fraunhofer HHI FANTASTIC5G, mmMAGIC, 5G-Crosshaul 

NCSRD SONATA, SESAME 

INNOROUTE SELFNET 

COSMOTE 5G-Xhaul 

INTRACOM TELECOM VirtuWind 

PT INOVACIO E SISTEMAS SONATA, SELFNET, SUPERFLUIDITY 

Table 2-1: CHARISMA partners’ participation in other 5G-PPP projects 
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2.1.3. One-to-one 

The one-to-one collaboration is opted if the project of interest cannot be covered via the above two 
collaboration strategies. That is, if none of CHARISMA partners are a participant in that project and the open 
events schedule, initially, does not match the timeline for a potent collaboration. In such case, the project 
coordinator shall be contacted directly and the common grounds for collaboration shall be sorted out before 
inviting the representor of that project to CHARISMA weekly teleconference. Moreover, all CHARISMA 
partners shall be informed well before time to prepare for the one-to-one collaboration exercise to maximize 
its outcome. If need be, and feasible, a one-to-one collaboration activity can be moved to event-based 
collaboration. 

In line with this, CHARISMA is already in contact with 5G-ENSURE project coordinator to chalk out a mutually 
beneficial collaboration activity. 
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3. Standardisation 

In this chapter are described all activities of CHARISMA’s partners in the respective standardisation bodies. 
Each standardisation body is briefly introduced and the described activities follow a variety of participation 
levels, starting from “follow the discussion passivelyέ to άactively driving a new standardέ. 

Finally the CHARISMA roadmap including a timeline is given and the procedure to track the activities 
described.  

3.1. ETSI  

The European Telecommunications Standards Institute (ETSI) is an independent, not-for-profit, 
standardization organization in the telecommunications industry (equipment makers and network operators) 
in Europe. The work in ETSI is organised by technical committees (TC), working and industry specification 
groups (ISG).  CHARISMA has identified 3 ISGs of interest for standard activities: 

¶ The ISG on Fixed-Mobile Integration (FMI) is currently under creation by the COMBO project [see 
section 2.1.18]. CHARISMA will assess whether a direct participation to this ISG, much in line with 
the project activities, is relevant. In that case the activities would more be to investigate 
standardisation contributions on the different project topics. 

¶ A new ISG about Fixed Mobile network integration (FMI) on FMC is currently in the process of being 
set-up. 

¶ The ISG on Network Function Virtualisation (NFV) 

For the NFV and MEC ISG CHARISMA will identify relevant contributions, which can be followed by the project 
in a later stage. 

Partner COSMOTE follows closely standardisation activities in order to be informed of new standards that 
emerge regarding new mobile technologies and services. In addition, COSMOTE is informed about the work 
of different standardisation bodies through its parent company OTE (a member of DT Group). 

3.1.1. ISG FMI 

The activities which are relevant to this group are: 

¶ security/authentication 

¶ architecture related to Fixed-Mobile converged network 

¶ caching architecture 

¶ Physical layer issues. 

CHARISMA plans to support the creation of this ISG and contribute to the above-mentioned topics.  A white 
paper describing this ISG can be found in [7]. 

3.1.2. ISG NFV (IFA WG) 

The NFV ISG has amongst other worked on NFV security; CHARISMA plans to re-use where possible NFV 
results in that field and contribute if necessary. The following Work Items of interest have been identified: 

¶ Management and Orchestration; Report on Architectural Options  (03/2016) 

¶ Node architecture report (01/2016) 
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¶ Security Guide; Report on Security Aspects and Regulatory Concerns (11/2015) 

3.1.3. ISG MEC 

The purpose of the ISG MEC is to produce (Standards Track Deliverables) interoperable and deployable Group 
Specifications that will allow the hosting of third-party applications in a multi-vendor Mobile-Edge Computing 
environment. CHARISMA scope is not to contribute to MEC but rather to investigate whether some MEC 
standards or interfaces can be used in CHARISMA architecture. 

3.2. ITU-T 

ITU-T coordinates the standardisation on all fields of telecommunications like the series on optical transport 
networks, passive optical networks, and digital subscriber line. 

3.2.1.  FSAN 

Full Service Access Network - The Full Service Access Network (FSAN) Group is a forum for the world’s leading 
telecommunications services providers, independent test labs, and equipment suppliers to work towards a 
common goal of truly broadband fibre access networks.  

CHARISMA partner PTI is an active member and contributes on studies for the evolution of new PON 
technologies, namely, NG-PON2 and XGS-PON. 

3.2.2.  ITU-T SG15: Networks, Technologies and Infrastructures for Transport, Access and 

Home  

PTI is an active member in this study group in order to keep up to date on the technological evolution. Assess 
the competition and the market and participate in the polls for ratifying specific drafts.  

3.2.3.  Kaleidoscope 

“The ITU Kaleidoscope events aim to increase the dialogue between experts working on the standardization 
of Information and Communication Technologies (ICTs) and academia. By viewing technologies through a 
Kaleidoscope, these forward looking events will also seek to identify new topics for standardization. The 
objective is to hold these events once a year in different parts of the world.” [8] Partner TS will coordinate 
the submission of the research paper to the 2016 and/or 2017 annual Kaleidoscope academic conference. 

3.3. IEEE 

IEEE is standardizing among other industrial topics in the area of telecommunications. IEEE is well-known for 
the IEEE 802 family of standards in networking, like Ethernet (IEEE 802.3) and WiFi (IEEE 802.11). 

3.3.1.  IEEE P802.15.7r1 Wireless Personal Area Networks 

CHARISMA partner HHI is currently active in the standardisation of visible light communication at IEEE. There 
exists already a standard from 2011 (802.15.7-2011), which uses white-light LEDs. The maximum speed 
addressed there is 96 Mb/s and only low speed modes have been demonstrated. This standard was never 
used in real products. 

The interested parties in this field came to the conclusion, that the research and development in recent year 
require a new standard. It should reflect the major research results like: 
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Á Data transmission rates of up to 5 Gb/s bridging short distances using RGBY LEDs. 

Á Several 100 Mb/s single colour in wide beams at 2-3 m distance 

Á Targeting short-range mobile scenarios, like 802.11ad (60 GHz) 

These goals can be achieved by technologies not included in 802.15.7-2011. A key technique is the usage of 
DMT in order to adapt to the limiting LED frequency characteristics. In order to increase the data rates further, 
the application of WDM should be addressed. 

The new standard tries to address the following use cases, in bold are marked those of specific interest for 
CHARISMA.  

¶ Indoor, Office, Home 

¶ Industrial, Data center, Secure wireless 

¶ Vehicular communications 

¶ Wireless backhaul for small radio cells 

o HHI has achieved a data transmission of 200 Mbit/s over 100 m using LEDs in that area 

 

 

Figure 3-1: Use cases for new standard IEEE-P820.15.7r1 

For the standard the following features are planned: 

¶ Data rates from 1 Mbit/s to 10 Gbit/s depending on the use case. 

¶ Continuous streaming and short packet transmissions for low latency. 

¶ Efficient use of the available optical bandwidth for all use cases. 

¶ Asymmetric communication for higher data rates in one direction.  

¶ Efficient and reliable feedback and control channels for adaptive transmission, multiple user support, 
MIMO, cooperative signal processing or other features.  

¶ Short intervals between feedback reports / control messages: low latency 

¶ Support for horizontal and vertical handover at higher layers, including  interference coordination 

¶ Support for precise positioning at higher layers, even w/o data base. 
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The roadmap for IEEE P802.15.7r1 activity is shown in Figure 3-2Figure 3-2: IEEE P802.15.7r1 roadmap 

. In Q4/2015 the interested parties should indicate their interest to participate in the call for proposals. All 
proposals will be discussed during the 1st half of 2016. In 2016 a first draft (D1) will available. During 2017 
new drafts (D2-D4) will be issued. 

 

Figure 3-2: IEEE P802.15.7r1 roadmap 

3.4. IRTF 

The Internet Research Task Force (IRTF) has 11 research groups in total. The Information-Centric Networking 
Research Group [1] has been active in the IRTF since 2014. The group focuses on all aspects of information-
centric networking, including in-network caching. ICNRG could be an appropriate forum to discuss 
CHARISMA's results on edge caching at the pre-standardization level. CHARISMA partner ICOM has been a 
long-time contributor to ICNRG, working in particular on metrics for comparing between IP networks and 
networks that use ICN [3]. When CHARISMA's work on edge caching becomes mature, ICOM will attempt to 
contribute that work to ICNRG, if still appropriate. 

3.5. European Telecommunications Network Operators' Association 

ETNO 

ETNO is a principal policy group for European electronic communications network operators. It has about 50 
members and observers in 35 countries in Europe. One of ETNOs goal is to drive the development of 
broadband in Europe. ETNO is organised in working groups (WG) and task forces. 

CHARISMA partner TS is actively participating in the RESI working group, where CHARISMA project results 
will be presented. 

The ETNO Research and Innovation (RESI) Working Group (WG) aims to ensure that the maximum benefit 
(business and regulatory impact, driving standardisation, aligning and leveraging research effort) is gained 
for ETNO from participation in the various European funded research programmes and related collaborative 
activities. 
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3.6.  METRO ETHERNET FORUM 

The Metro Ethernet Forum (MEF) is an international industry consortium, which promotes Carrier Ethernet 
technology. 

CHARISMA partner PTI is active MEF and collects technical information there. It is also used to certify PTI’s 
products (PTI were one of the first CE 2.0 certified company), to foresee technical evolution, and market 
trends. It is used to keep up-to-date on the technological evolution and to assess the competition and the 
market and participate in the polls for ratifying specific drafts. 

3.7.Broadband Forum 

The Broadband forum is an industry association for the development of multi-service broadband packet 
networking specifications addressing interoperability, architecture and management. 

CHARISMA partner PTI is an active member in the Broadband Forum and participates in the topics about IoTs, 
plug fests and SDN management for XGPON and G.fast. 

ETHER is planning to be active within the Broadband forum, and take active part in development of the 
strategy for virtualization, using the concept built and developed within CHARISMA. 

3.8.Wifi Alliance 

The Wifi Alliance is a non-profit organization that promotes Wi-Fi technology and certifies Wi-Fi products if 
they conform to certain standards of interoperability. 

PTI collects technical information and product certification (need to be WI-FI Alliance members in order to 
guarantee IOT and use brand / logo). 

3.9.CENELEC 

The European Committee for Electrotechnical Standardization (CENELEC) for standards regarding smart grids, 
smart metering and electromagnetic compatibility (EMC). 

Initially COSMOTE does not participate actively in CENELEC, but may consider a more active participation 
depending on the results of the CHARISMA project.  

3.10.GSM Association 

The GSM Association (GSMA) involves of mobile operators, etc. in order to support the standardisation of 
the mobile telephone system (GSM). 

COSMOTE does not participate actively in GSMA currently, but may consider a more active role together with 
DT Group , which is actively involved in 8 5G-PPP projects (2 for COSMOTE, 2 for OTE and 4 for DT) later.  

3.11.3GPP 

The 3rd Generation Partnership Project (3GPP) for standards regarding cellular telecommunications network 
technologies, including radio access, the core transport network, security, and quality of service. 
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CHARISMA partner COSMOTE does not participate actively in 3GPP initially, but may consider a more active 
participation depending on the results of the CHARISMA project.  

 

3.12.CHARISMA Standardisation Roadmap 

This chapter has given an overview of the initial standardisation activities of CHARISMA. It is expected that 
research results gained during runtime of CHARISMA might require changes in the standardisation plan. In 
order to keep track and to coordinate the standardisation activities of CHARISMA the regular face-to-face 
meetings will be used. There the partners will inform the consortium about their conducted activities, 
required changes will be discussed and planned. Additionally, CHARSIMA’s weekly phone conference can 
also be used to discuss the related matters. 

The following table lists all known dates for the initial standardisation activities within the CHARISMA 
consortium.  

Date Activity Remark 

11/2015 ETSI GS NFV-SEC 001 Security Guide; Report on Security Aspects and Regulatory 
Concerns 

Q4/2015 IEEE P802.15.7r1 Finalize TRD and release CFP 

12/2015 ITU-Kaleidoscope 2015 Trust in the Information Society, Barcelona, Spain, 9-11 
December 2015 

Q1/2016 IEEE P802.15.7r1 Hear CFP Proposals 

01/2016 ETSI GS NFV-SEC 001 Node architecture report 

01/2016 ETSI GS NFV-SEC 001 Management and Orchestration; Report on Architectural 
Options 

Q3/2016 IEEE P802.15.7r1 Proposal merger & draft D0 

Q4/2016 IEEE P802.15.7r1 draft D1 & LB1 

Q1/2017 IEEE P802.15.7r1 draft D2 & LB2 

Q2/2017 IEEE P802.15.7r1 draft D3 & SB1 

Q3/2017 IEEE P802.15.7r1 draft D4 & SB2 

Q4/2017 IEEE P802.15.7r1 To SA for publication 

Table 3-1: CHARISMA STANDARDISATION ROADMAP 
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4. Other fora and work groups 

4.1. Open Platform for NFV 

The Open Platform for NFV (OPNFV) project is a Linux Foundation project that started in September 2014, 
which is focused on developing carrier-grade, integrated, open source reference platform. The initial scope 
of OPNFV will be on building NFV Infrastructure (NFVI), Virtualised Infrastructure Management (VIM), and 
including application programmable interfaces (APIs) to other NFV elements, which together form the basic 
infrastructure required for VNF and Management and Network Orchestration (MANO) components. The 
platform is expected to be based on existing open source projects including OpenDaylight, OpenStack, Open 
vSwitch and the Linux kernel among others.  

The goal of OPNFV is to accelerate the introduction of new NFV products and services. As an open source 
project it is positioned to bring together the work of standards bodies, open source communities and 
commercial suppliers to deliver a de facto standard open source NFV platform for the industry. By integrating 
components from upstream projects, the community is carrying out performance and use case-based testing 
to ensure the platform’s suitability for NFV use cases. OPNFV aims also to bring the learnings from its work 
directly to those communities in the form of blueprints, patches, and code contributions.  

In June 2015 OPNFV made available its first release named ARNO. A second release, Brahmaputra, is planned 
to be launched in February 2016. 

ETH is planning a strong participation in OPNFV. OPNFV together with ETSI is de-facto standard for SDN/NVF 
architecture both cEPC and vCPE solutions. 

4.2. FTTH COUNCIL 

The FTTH council is an industry association for the deployment of all-fibre access networks. 

CHARISMA partner PTI is an active member in the FTTH Council it holds the chair of Deployment & Operations 
Committee and is cowriters of FTTH-CE Handbook and several White Papers. 
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5. Conclusions 

This deliverable has given an overview of the initial standardisation activities in various bodies describing 
that CHARIMA’s partners participate with a different degree depending on the standardisation activity. It is 
expected that research results gained during runtime of CHARISMA might require changes in the 
standardisation plan. In order to keep track of past and to coordinate future standardisation activities of 
CHARISMA a specific session during regular face-to-face meetings will be used. 

The liaison with 5G-PPP will play a large role for CHARISMA. This liaison will be important to coordinate the 
activities of all 5G-PPP projects in the first phase. The main tool for CHARISMA is the participation in various 
5G-PPP working groups, which have been described. For example, the first goal of the 5G pre-standards group 
is to identify the relevant standardisation bodies and to develop a roadmap. The results of the 5G pre-
standards group will also have a direct impact on CHARISMA’s standardisation activities. 

With this plan CHARISMA sets an initial collaboration environment that will evolve and be alive over the 
lifetime of the project. 
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Abbreviations

3GPP 3rd Generation Partnership Project 
5G-PPP 5G Infrastructure Public Private 

Partnership 
AAA Authentication Authorization 

Accounting 
AI Artificial intelligence 
C-RAN Cloud RAN 
CAPEX Capital expenditures 
CENELEC European Committee for 

Electrotechnical Standardization 
EMC Electromagnetic Compatibility 
ETNO European Telecommunications 

Network Operators' Association 
ETSI European Telecommunications 

Standards Institute 
FBMC filter bank multicarrier 
FMC Fixed Mobile Convergence 
FMI Fixed Mobile network integration 
FSAN Full Service Access Network 
GSM Global System for Mobile 

Communications 
GSMA GSM Association 
HW Hardware 
ICT Information & Communications 

Technologies 
IEEE Institute of Electrical and Electronics 

Engineers 
IETF Internet Engineering Task Force 
IFA Interfaces and Architecture (WG) 
IOT Internet of Things 
IRTF Internet Research Task Force 

ISG industry specification groups 
ITU International Telecommunication 

Union 
KPI Key Performance Indicator 
LDPC Low-Density-Parity-Check-Codes 
LED light-emitting diode 
LTE Long Term Evolution 
MEC Mobile Edge Computing 
MEF Metro Ethernet Forum 
MIMO multiple-input and multiple-output 
NFV network-function virtualization 
NGMN Next Generation Mobile Networks 

Alliance 
NG-PON2 Next-Generation Passive Optical 

Network 2 
ONF Open Networking Foundation 
OPEX Operational expenditure 
QoE Quality of Experience 
QoS Quality of Service 
RAN radio access network 
SDN Software-defined networking 
SDK software development kit 
SME Small and medium-sized enterprises 
SW Software 
TC technical committee 
UAG Universal Access Gateway 
UMTS Universal Mobile 

Telecommunications System 
WG working group 
XGS-PON type of NG-PON2 with 10G/10G 
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