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Abstract 

Following a first report on the 5G CHAMPION strategy and agreed actions in order to drive standardization, 
regulation and dissemination activities, this deliverable provides a status of respective actions after the first 9 
months of the project. In particular, actions in standards bodies, organization of Special Sessions at Key 
Conferences, submissions to scientific conferences, the set-up of a project web-site, etc. are summarized.  

In this context, the current activities are analyzed in order to understand whether the project is on track for 
meeting its obligations to meet its objectives in the space of Standards Contributions, Regulation 
Contributions, Scientific Publications, Workshops/Tutorials and Interaction with Media. If required, corrective 
actions are identified and implemented.  

 

Index terms 

5G, 5G CHAMPION, Dissemination, Regulation, Standardization. 
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1 Introduction 

In the first 9 months of the 5G CHAMPION project, the consortium has invested substantial 
effort to create visibility and impact of the work through actions in Standards Bodies, the 
organization of Workshops and Special Sessions and the submission of scientific papers to 
key conferences and journals as well as co-authorship of a book chapter. 

To give a few examples, 5G CHAMPION has successfully co-organized the ETSI supported 
Workshop on “Multi-RAT and Network/Terminal Function Virtualization” on 23rd February 2017 
at Orange Gardens, Châtillon, France which is co-located with the ETSI RR standardization 
meeting and with active participation by 5G CHAMPION leaders. Furthermore, a Special 
Session proposal was accepted on “Software Reconfiguration enabling 5G” at the 2015 
European Signal Processing Conference (EUSIPCO 2017). Another exception example is the 
organization of the Industry Track on “5G and Wireless” at the 2017 IEEE 85th Vehicular 
Technology Conference: VTC2017-Spring 4–7 June 2017 in Sydney, Australia. Additional 
submissions have been submitted with the proposal to organize a Globecom’17 Workshop in 
Singapore, the European Conference on Networks and Communications 2017 in Oulu, Finland, 
etc.  

Furthermore, 5G CHAMPION partners substantially impacted standards and regulation 
activities. To give a few examples, ETSI RRS work progressed substantially in the field of 
Software Reconfiguration and active participation to TCAM SDR Subgroup activities in the 
same field supported the overall European Efforts in this space. The 5G CHAMPION 
consortium is now building on the generated momentum to further impact on a world-wide scale 
in standards, regulation, scientific activities, etc. In this context, the specific European / Korean 
collaboration framework has turned out to be highly instrumental in order to ensure global 
coverage of the corresponding activities and initiatives.  

Overall, 5G CHAMPION has been highly active in the first 9 months of its activities and 
achieved substantial success in terms of acceptance of a Special Session, scientific 
publications, workshop organization, etc. A large number of proposals are still pending and 5G 
CHAMPION is prepared to drive its influence further.  
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2 Technology Directions and related Dissemination Strategy 

Table 1 summarizes the 5G CHAMPION strategy for contribution to standards bodies and 
regulation bodies, to influence and educe the scientific community and to interact with media 
representatives in order to maximize the impact and visibility of the project. The overall plan is 
consistent with the initial project intentions and no changes have been implemented after 9 
months. The key technological directions of the 5G CHAMPION project are identified and 
mapped with respect to specific actions that are candidates over the lifetime of the project.  

Table 1: Dissemination Strategy. 

 Standards 

Contributions 

Regulation 

Contributions 

Scientific 

Publications 

Workshops/ 

Tutorials/ 

Tracks 

Interaction 

with Media 

complex 5G set-up    Conference/ 

Journal 

contributions 

 TV 

interview, 

press 

releases 

mmWave high 

capacity backhaul in 

24-28 GHz using 

novel antenna arrays  

IEEE & 3GPP CEPT Conference/ 

Journal 

contributions 

Educational 

events 

 

virtualization through 

NFV/SDN in a secure 

backhaul architecture 

as well as a novel 

SDN-based IPsec 

tunnel architecture 

ETSI  Conference/ 

Journal 

contributions 

Educational 

events 

 

novel accurate 

positioning solutions 

(<1m accuracy) using 

mmWave combined 

with GNSS PPP 

ETSI  Conference/ 

Journal 

contributions 

Educational 

events 

 

direct UL/DL 

communication 

between satellites 

and 5G User 

Equipment 

  Conference/ 

Journal 

contributions 

Educational 

events 

 

Software 

Reconfiguration 

ETSI TCAM SDR 

Working 

Group 

Conference/ 

Journal 

contributions 

Educational 

events 
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3 Standards & Fora Strategy 

It is a key objective of the 5G CHAMPION consortium to influence most relevant standards and 
fora with the object to drive thought leadership and the 5G technology evolution across the 
entire eco-system. Similar to the upper planning, the overall schedule is considered to be well 
thought and relevant. This section outlines the consortium strategy for the most relevant bodies 
that are identified.  

3.1 3rd Generation Partnership Project (3GPP) 

The 3rd Generation Partnership Project (3GPP) is identified to be one of the key bodies for the 
definition of future 5G technology. The checkpoints to be met by the 5G CHAMPION 
consortium with respect to the 3GPP planning are indicated in Table 2. 

Table 2: 3GPP 5G activities during 5G CHAMPION project 
(http://www.3gpp.org/images/articleimages/5g_timeline.jpg). 

 

In order to cope with the 5G requirements, 3GPP initiated studies on use cases and new radio 
(NR) technologies for the 5G network in a 3GPP RAN Workshop held in Phoenix, AZ in Sep. 
2015 [1]. At the workshop, there was a consensus that the new radio will cover three high level 
use cases: 

http://www.3gpp.org/images/articleimages/5g_timeline.jpg
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 Enhanced Mobile Broadband; 

 Massive Machine Type Communications; 

 Ultra-reliable and Low Latency Communications. 

3GPP has started the 5G standardization effort for developing the “New Radio” access 
technology in TSG RAN and the “Next Generation” core network in TSG SA. The New Radio 
will be non-backward compatible to the legacy LTE-Advanced technology, and will meet all the 
5G requirements and use cases defined by the IMT-2020 [2]. The Next Generation core 
network will define new architecture to support diverse use cases and scenarios, and enable 
tight multi-RAT interworking. There are also under planning Standalone and Non-Standalone 
NR operations, where the latter one would have LTE as control plane anchor. 

The study item (SI) on New Radio access technology approved in Mar. 2016 will cover initial 
evaluation of various new physical-layer techniques such as modulation, waveform, multiple 
access, channel coding, and MIMO for difference deployment scenarios [3]. Among those 
various 5G deployment scenarios, the high speed scenario focuses on providing continuous 
coverage along high speed train tracks using either 4 or 30 GHz frequency band [2]. The 
access link to the UE in the train is directly established for the 4 GHz band. For the 30 GHz 
band, the access link for the UE is established through a relay which is deployed outside of the 
train. During the project time frame, new Study and Work Items could be expected, especially 
one could target for items regarding physical layer measurements and procedures related to 
beamsteering and beamforming.  

Indeed, 5G CHAMPION partners have already been contributing to the scenario and evaluation 
assumption descriptions for the 5G NR high speed scenario in 3GPP RAN1#84bis, RAN1#85, 
and RAN1#86 meetings. In addition, there have been partner contributions on the study of new 
radio technology standardization especially on the numerology, frame structure, channel 
structure, and MIMO-related topics. 5G CHAMPION partners are thus recognized by the 
community as key contributors and thought leaders and are perfectly positioned to further drive 
the technology evolution. 5G CHAMPION will keep seeking worldwide for solid partnership and 
support for better dissemination and great promotion of 5G CHAMPION standardization 
activities in 3GPP standard body by actively participating technical discussions and jointly 
generating contributions. 

Hence, the technical solutions developed during the 5G CHAMPION project will significantly 
impact on the development of the NR access technology SI, especially on high speed scenario 
and beamforming related items. 

The relevant 3GPP working groups for possible contribution from 5GCHAMPION are: 

 SA1: Service aspects; 

 SA2 : Architecture aspects; 

 SA3: Security aspects; 

 SA5 : Network management aspects; 

 RAN1: Radio Layer 1; 

 RAN2: Radio Layer 2 and Radio Layer 3. 

In the framework of 5G CHAMPION, we have furthermore set the objective to determine the 
feasibility of seamlessly integrating satellite communication in the 5G network 
infrastructure to meet selected 5G Key Performance Indicators. In particular to define the 
technical enablers and configurations allowing operation of a 5G User Equipment via satellite 
for global service continuity beyond terrestrial network coverage. 
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In terms of standardisation activity, this translates into the following ambitions: 

 Ensure that the 3GPP Next Gen architecture will support satellite Radio Access 

Network as any other 3GPP defined RAN technologies; 

 Define a future Uu interface which is satellite “friendly” for example in terms of latency 

and Doppler characteristics associated to the proposed space segment (whether 

NGSO or GSO); 

 Define the high level architecture of the Satellite Radio Access Network. 

Similar to the upper statements, 5G CHAMPION consortium partners have been actively 
contributing to 3GPP standardization in the field of satellite communication and have thus 
created a fruitful basis for future work to be performed in the framework of the consortium. 
Examples of specific past and planned future contributions contributions are indicated in Table 
3. The 5G CHAMPION consortium will be able to build on this basis and benefit from an 
established channel into the community. 

Table 3: Examples of contributions to 3GPP by 5G CHAMPION consortium members. 

Reference Document Title Impact Status 

3GPP TR 
22.891 

Feasibility Study on New 
Services and Markets 
Technology Enablers; 
Stage 1 (Release 14) 

Adding a use case “5G Connectivity 
Using Satellites” (clause 5.72) 

Done in SA1 

3GPP TS 
22.261 

Service requirements for 
next generation new 
services and markets 
[TBD]; 

Stage 1 (Release 15) 

Add a new basic capability 
“Satellite Access” (Clause 6.3.2.3): 

The 3GPP system shall be able to 
provide services using satellite 
access.  

The 3GPP system shall support 
service continuity between land 
based and satellite based access 
networks owned by the same 
operator or by an agreement 
between operators 

SA1#75 decision 
(August 2016) 

3GPP TR 
38.913 

Study on Scenarios and 
Requirements for 

 Next Generation 
Access Technologies; 

(Release 14) 

Adding of a new deployment 
scenario “Satellite extension to 
Terrestrial” (Clause 6.1.12) 

RAN#72 decision (June 
2016) 

3GPP TR 
23.799 

Study on Architecture 
for Next Generation 
System (Release 14) 

Add an architectural requirement 
(Clause 4.1): Satellite radio access 
network (3GPP and non 3GPP 
defined) shall be supported (for 
phase 2) 

SA2#116bis decision 
(September 2016 
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Add a new key issue 22: Support of 
“5G connectivity via satellite” use 
case 

3GPP TR 
38.912 

Study on New Radio 
Access Technology  

(Release 14) 

Add relevant information and 
parameters that would be needed 
to model a NextGen (5G) system 
with satellite access in order to 
evaluate the performance of 5G 
technologies over such a system 

To be submitted in 
future RAN1 meetings 

As a specific next step, 5GCHAMPION is expected to be an input for several 3GPP SA and 
RAN WG preparation meetings for the possible contributions for actual SA and RAN WG Study 
or Work items, especially related to mmWave beamforming and/or steering and Satellite 
Technology. Gained hands-on experiences from 5GCHAMPION demonstration will be 
exploited internally for the future product releases in the 5G CHAMPION partner organizations.  

3.2 European Telecommunications Standards Institute (ETSI) 

ETSI is an independent, not-for-profit organization which provides a platform for all those who 
need to be involved in the standardization of telecommunications: ETSI creates standards via 
consensus and through the direct input of our members.  

ETSI is working on key technologies which enable the future 5G Eco-System, including for 
example Mobile Edge Computing, Network Function Virtualization, Security solutions, 
Reconfigurable Radio Systems, Satellite Systems, etc.  

In the context of the 5G CHAMPION project, the focus of the ETSI work will be on the ETSI 
Satellite Earth Stations and Systems (ETSI TC SES) and ETSI Reconfigurable Radio 
Committee (ETSI TC RRS). The latter is currently chaired by Dr. Markus Mueck of INTEL. As 
a key enabler of future 5G systems, TC RRS develops solutions for software reconfigurability 
in alignment to article 3(3)(i) and 4 of the novel Radio Equipment Directive (RED) and thus 
supports related European Commission activities in the TCAM SDR (Software Defined Radio) 
WG (Working Group) which is currently in an early phase – the timing is thus perfect for 5G 
CHAMPION to influence the corresponding work of TC RRS and TCAM.  

Furthermore, ETSI RRS recently started to develop a Radio Interface Engine. The committee 
is currently working on a corresponding Feasibility Study. With context information 
management being a key enabler in the future 5G eco-system, 5G CHAMPION will contribute 
to this activity and influence corresponding discussions. 

In the field of virtualization, contributions will be prepared to standards bodies in the field of 
MANO (Management and Orchestration) as it is for example ongoing in ETSI. To give a specific 
example, 5G CHAMPION partner KT plans to test a variety of 5G VNF solutions from global 
vendors. From the view point of service provider, KT will produce the requirements for 5G 
MANO. 

In the context of Satellite systems handled in ETSI TC SES, a new work item referenced 
DTR/SES-00405 has been initiated. Entitled “Satellite Earth Stations and Systems (SES); 
Seamless integration of satellite and/or HAPS (High Altitude Platform Station) systems into 5G 
system;”, it aims at identifying 5G systems architecture integrating satellite and/or HAPS 
systems (communication and/or navigation) for relevant use cases. The intent is to identify the 
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necessary standardisation activity in relation to relevant satellite (communication and/or 
navigation) technologies.  

3.3 Institute of Electrical and Electronics Engineers (IEEE) 

Within IEEE standards activities, the center of interest for 5G CHAMPION lies in the IEEE 802 
family. It relates to IEEE standards, which deals with local area networks (LANs) and 
metropolitan area networks (MANs) and is maintained by the IEEE 802 LAN/MAN Standards 
Committee (LMSC). In the IEEE 802, there are several individual Working Groups (WGs) 
providing the focus for each area. Among them, ETRI has been participating in the IEEE 
802.11, IEEE 802.15 and IEEE 802.16 WGs, and brief descriptions of which are given as 
follows:  

 IEEE 802.11 WG: Wireless LAN WG developing a set of media access control (MAC) 
and physical layer (PHY) specifications for implementing wireless local area network 
(WLAN) communication in the 900 MHz and 2.4, 3.6, 5, and 60 GHz frequency bands 

 IEEE 802.15 WG: Wireless Personal Area Network (WPAN) WG focusing on the 
development of consensus standards for Personal Area Networks (PANs) or short 
distance wireless networks 

 IEEE 802.16 WG: Broadband Wireless Access WG currently focusing on developing 
standards and recommended practices to support the development and deployment 
of broadband Wireless Metropolitan Area Networks 

Recently, in order to offer a better mobile Internet service in high-speed environments, IEEE 
802.15, a working group (WG) of the IEEE 802 standards committee, created an Interest 
Group High Rate Rail Communications (IG HRRC) in November 2014 [4], based on the 
proposal made by 5G CHAMPION partners [5]. The main objective of this group is to focus 
on standardization of a mobile wireless backhaul for user groups located in the fast moving 
vehicles, especially for high-speed railway. Before the proposal was approved by IEEE 
802.15 WG, the proposal was initially presented in the IEEE 802.16 WGs. However due to 
lack of participants in the 16 WG, 5G CHAMPION partners realized that it is difficult to keep 
standardization activities in the group. That was the main reason why 5G CHAMPION 
partners and delegates from the 16 WG finally decided to propose it to the IEEE 802.15 
WG.The IEEE 802.15 IG HRRC currently chaired by ETRI holds a joint meeting with the 
802.16 WG. The group usually organizes the meeting during IEEE 802 plenary session, so 
there will be 3 meetings of IG HRRC in March, July and November each year. The main 
participants of the group include ETRI, IEEE 802.16 WG delegates as well as Beijing 
Jiaotong University (BJTU), China. They have already had 9 meetings so far and during the 
meetings, a wide range of frequency bands including millimeter-wave have been studied as a 
candidate for the broadband wireless backhaul links for the fast moving vehicles through ray-
tracing channel modeling and system demonstration, showing its infinite feasibility and 
potentiality [6][7][8]. Besides, various technical challenges and key technologies have been 
discussed as well [9].  

Recently, our main concern is considering the transition from the IG to Study Group (SG) when 
enough interest has been identified. Since the group is completely led by ETRI, as long as both 
Korean and European consortiums could be able to collaborate on driving on the IEEE 802.15 
IG HRRC standardization activities, there would be a high possibility of the transition to the SG, 
even to Task Group (TG) that is responsible for developing the specification. At the stage of 
either SG or TG, it is would be a great chance for both Korean and European partners to closely 
work on specification development and include their key technologies to the specification, 
which will not only highly be beneficial to the project, but also create a long lasting synergy for 
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5G research, innovation and commercialization. Therefore, the main strategies for the IEEE 
802.15 IG HRRC standardization activities are to invigorate the group with collaboration from 
European and other Korean partners, which will finally paved the way for transition to SG and 
TG. As a first step, 5G CHAMPION PARTNERS will distribute the call for participation 
document in order to give a comprehensive understanding of the IG status and to encourage 
European partners and other companies to participate in upcoming meetings scheduled as 
follows: 

 IEEE 802 plenary session on November 6-11, 2016 (Grand Hyatt San Antonio, San 
Antonio, TX, USA); 

 IEEE 802 plenary session on March 12-17, 2017 (Hyatt Regency Vancouver, 802 
Plenary Session); 

 IEEE 802 plenary session on July 9-14, 2017 (Estrel Hotel and Convention Center, 
Berlin, Germany); 

 IEEE 802 plenary session on November 5-10, 2017 (Caribe Hotel and Convention 
Center, Orlando, FL, USA). 

3.4 Internet Engineering Task Force (IETF) 

The Internet Engineering Task Force (IETF) is a large open international community of network 
designers, operators, vendors, and researchers concerned with the evolution of the Internet 
architecture and the smooth operation of the Internet. 

5GCHAMPION will monitor the IETF SFC working group, IRTF SDNRG and IRTF NFVRG as 
well as Operation & Maintenance activities (Transport Network Control and Management 
related solutions) which are expected to play a key role in future 5G systems. 

The IETF Distributed Mobility Management (DMM) working group specifies solutions for IP 
networks so that traffic between mobile and correspondent nodes can take an optimal route. 
5GCAHMPION is actively participating in this group to distribute and place IP anchoring 
functions over the network to address issues stemming from conventional centralized single 
anchoring architecture. 

The Soongsil University in Team-GIST has plans to propose drafts about deployment models 
and anchoring in IETF DMM WG. 

 Deployment models for distributed mobility management will provide available 
deployment models for distributed mobility management networks, consisted of 
mobility management functions: anchoring function, location management, and 
forwarding management functions. 

 Enhanced mobility anchoring in distributed mobility management aims to identify what 
should be enhanced for mobility anchoring and to provide possible approaches for 
enhanced mobility anchoring over deployment models. 

3.5 Next Generation Mobile Networks (NGMN) 

The Next Generation Mobile Networks NGMN Alliance is an open forum to evaluate candidate 
technologies to develop a common view of solutions for the next generation of wireless 
networks. It was founded by major telecommunication corporates in 2006, and it is regarded 
as an association of mobile operators, vendors, manufacturers, and research institutes.  
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The main objective of NGMN is to provide a platform that facilitates the successful commercial 
launch of future mobile broadband technologies, thereafter, providing affordable broadband 
mobile services to the end-user. In more details the objectives are:  

 expansion and evolution of mobile broad band with an especial focus on 5G  

 setting clear goals and functionalities as well as basic requirements for deployment 
scenarios  

 recommendations to equipment providers and standardization bodies, leading to cost-
effective network evolution  

 to facilitate the information flow among the industry partners on critical and immediate 
concerns and to share experiences, and 

 stating and dealing with the spectrum necessities and supporting the foundation of a 
transparent and clear IPR regime. 

The NGMN envisions 5G is an end-to-end platform that enables a fully mobile and connected 
world, which empowers value creation towards customers and partners. 

5G CHAMPION partners are vigorously involved in NGMN activities on various levels. The 
consortium will be able to showcase the outputs of 5G CHAMPION within the NGMN 
exhibitions and forums to broaden to projects impact. In addition to showcasing, 5G 
CHAMPION will provide and contribute to talks held at NGMN workshops which advance the 
5G CHAMPION’s influence.  

3.6 Small-cell Forum 

The Small-Cell Forum works to ensure the adoption of industry wide standards, a positive 
regulatory environment, common architectures and interoperability. 

Small-cell network management will be a key component of future 5G systems. The activities 
in the forum will be as in the following.  

1. Standardization, regulation & interoperability: ensuring the adoption of industry 
wide standards, an effective regulatory structure, common architectures and 
interoperability.  

2. Marketing, promotion & business case: promoting the value & potential of small 
cells across the industry and to press, analysts, regulators, and targeted interest 
groups and standards bodies. 

5G CHAMPION partners will reach out to the small-cell forum for dissemination and 
standardization purposes. 

3.7 ITU-T IMT-2020 Focus Group 

In early 2012, ITU embarked on a programme on “International Mobile Telecommunications 
(IMT) for 2020 and beyond”, setting the stage for IMT-2020 research, development, and 
marketing activities around the world. ITU-T Study Group 13 is mandated to study the 
requirements, architectures, capabilities and mechanisms of future networks including mobile. 
There is a desire to establish an open platform for experts representing ITU members and non-
members in order to gain deep understanding of the IMT-2020 agenda, from non-radio 
transmission related network perspective. Recognizing activities being undertaken around the 
world, it is necessary to identify the specific areas for ITU-T Study Group 13, in order for ITU-
T Study Group 13 to make constructive contributions to IMT-2020, together with other 
standardization bodies. The outcomes of this Focus Group will consist of continuing to define 
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the visions and objectives related to IMT-2020, in order to help progress and promote 
standardization by ITU-T Study Group 13 and other SDOs on IMT-2020. With regard to specific 
tasks, the following areas have been identified as areas of study/activity:  

 Explore demonstrations or prototyping with other groups, notably the open source 
community - this task investigates demonstration or prototyping various aspects of 
IMT-2020 networks; 

 Enhance aspects related to Networks softwarization and ICN. 

This work refines aspects related to network softwarization, building on, or refining the output 
from the first Focus Group. Softwarization of the network has been studied in academia, this 
work will help identify issues that may exist in translating this from theory to application. It also 
investigates the use of ICN approaches within the IMT-2020 goals. There is much academic 
and industrial work around ICN in the 5G context at this time. We will suggest experiments 
aimed at guiding the broader community in next steps that can help bridge the gap between 
the research and practical use of ICN in IMT-2020. The output of this work will be a document 
that describes those experiments and provides recommendations on how ICN can be adopted 
in IMT-2020. 

 Continue to refine and develop the IMT-2020 network architecture;  

The work produces base material for the development of draft Recommendations to be 
approved by SG13, based on the architecture work produced during the identification of 
standardization gaps as reported in the report of FG IMT-2020. The output of this work will be 
a document that describes in depth the network architecture needed to address identified 
architectural gaps. 

 Continue the study of fixed mobile convergence aspects;  

Recognizing that a connected society in the years beyond 2020 will need to accommodate a 
similar user experience for end-users regardless of whether they are on the move or stationary, 
the new 5G standards aim at maintaining high quality service at high mobility, enabling the 
successful deployment of applications on a moving platform, such as in cars or high-speed 
trains.  

 Continue to study network slicing for the front haul/back haul network;  

This work studies and defines the use of network slicing in the context of control of the front 
haul/back haul network. Note, that it is expected that the transport and equipment aspects of 
front haul and back haul networks will be performed by Study Group 15. The work of the Focus 
Group is limited to dealing only with control aspects. 

 Continue to define new traffic models and associated QoS and OAM aspects 
applicable to IMT-2020 network 

IMT-2020 is seen as enabling new applications not limited to requiring high bandwidth, low 
latency and diverse service requirements. This item will define new network management 
aspects for the IMT-2020 network, including any QoS or OAM aspects. The work will produce 
base material for the development of draft Recommendations to be approved by SG13. 

Based on the objectives of this group, 5G CHAMPION will evaluate the possibility for 
contributing to items 1, 2, 3, and 6. Among these items, we need a phased approach starting 
from architecture to demonstration & prototyping contributions. Especially, due to the objective 
of our project, demonstration & prototyping related contribution has higher priority than other 
working items. 
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4 Regulation Strategy 

Government administrations and regulation bodies are currently in the process of defining the 
regulation framework of future 5G systems. 5G CHAMPION will identify key opportunities in 
this field and evaluate the possibility for contribution such that the project impact is maximized. 

4.1 International Telecommunication Union (ITU) 

ITU is a specialized agency of the United Nations (UN) that is responsible for issues that 
concern information and communication technologies. 

5G CHAMPION is in particular interested in influencing parathion discussions for WRC (World 
Radio Conference) 2019 on Agenda Item 13, which relates to future usage of mmWave bands: 

“This agenda item relates to consideration of identification of frequency bands for the 
future development of International Mobile Telecommunications (IMT), including 
possible additional allocations to the mobile service on a primary basis, in accordance 
with Resolution 238 [COM6/20] (WRC-15). It calls for studies on frequency-related 
matters for IMT identification including possible additional allocations to the mobile 
services on a primary basis in portion(s) of the frequency range between 24.25 and 86 
GHz.” 

5G CHAMPION will in particular liaise with CEPT in order to influence the European position 
on the corresponding WRC’2019 discussions. 

In WP5D of ITU-R, 13 technical performance requirements, deployment scenarios, evaluation 
methodologies and circular letter for IMT-2020 have been intensively discussed and will be 
finalized by June 2017. From Dec. 2017, WP5D will be ready for receiving IMT-2020 proposals 
until June 2019. 

In addition, spectrum requirements for IMT-2020, network model for sharing study with other 
services e.g. satellite, are under discussion in WP5D.  

4.2 European Conference of Postal and Telecommunications 
Administrations (CEPT) 

As indicated in section 4.1, 5G CHAMPION has specific interests in influence preparatory 
discussions of WRC’2019 on agenda item 13 related to future usage of mmWave frequency 
bands. 5G CHAMPION will interact and liaise with CEPT in order to influence the European 
position for the upcoming WRC’2019 negotiations.  

4.3 Telecommunications Conformity Assessment and Market 

Surveillance Committee (TCAM) 

The Telecommunications Conformity Assessment and Market Surveillance 
Committee (TCAM) is an advisory and regulatory committee that assist the European 
Commission in matters regarding conformity assessment and market surveillance. TCAM 
recently created a Software Defined Radio (SDR) Working Group (WG) in order to discuss the 
implementation of software reconfiguration related articles 3(3)(i) and 4 of the Radio Equipment 
Directive (RED).  

https://en.wikipedia.org/wiki/European_Commission
https://en.wikipedia.org/wiki/European_Commission
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5G CHAMPION will influence the corresponding discussions through its activities in ETSI TC 
RRS (Reconfigurable Radio Systems) on technology solutions in the field of software 
reconfigurations.  

In particular, 5G CHAMPION partners have contributed to the below mentioned TCAM SDR 
Subgroup report (see overview page of the current draft below) and have submitted their 
candidature to the EC Expert Group on Reconfigurable Radio Systems. In this context, 5G 
CHAMPION partners are expected to substantially influence Europe’s discussions on Software 
Reconfiguration. 
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5 Scientific Publication and Education Strategy 

5.1 Scientific Conferences 

The 5GCHAMPION partners have the ambition to generate a highly visible and impacting 
footprint of their research outcomes in the scientific community. The main KPI that the project 
is using to measure this impact are in the form of publications in journals and at best-in-class 
conferences, as well as through speeches, tutorials, etc. Concerning scientific publications, the 
consortium has the target to publish at least 20 conference papers, in the most suitable venues.  

While there are no conferences explicitly excluded from the consortiums publication targets 
list, there are a number of venues that are particularly targeted to disseminate the scientific 
findings of the project, which are listed below. 

Table 4: Identified key conference candidates for contribution by 5G CHAMPION. 

Event name Main topics 

SPAWC – Signal Processing Advances in 
Wireless Communications  

Signal Processing in Wireless 
Communication Systems. 

IEEE WCNC – Wireless Communications and 
Networking Conference 

New approaches in wireless 
communications and networking 
technology. 

IEEE GLOBECOM 
IEEE flagship conference covering 
all aspects of networking and 
communications.  

ICC - International Conference on 
Communications 

IEEE flagship conference covering 
all aspects of networking and 
communications. 

EuCNC – European Communications and 
Networking Conference 

Communication and networking.  

IEEE VTC – Vehicular Technologies 
Conference 

Networking and vehicular aspects. 

IEEE APS  - Antennas and Propagation 

International Symposium 

Electromagnetics, antennas and 
propagation 

EuCAP - Europe Conference on Antennas 
and Propagation 

Electromagnetics, antennas and 
propagation 

European Microwave Week 
Radiofrequency, 
electromagnetics, and antennas 

Train Communications Systems conference 
in 2017 – 2018 

Railroad related communication 
conference 

EUSIPCO -  European Signal Processing 
Conference 

Signal Processing related 
conference 
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5G CHAMPION has identified specific contributions in order to ensure that key project results 
will have maximum visibility and impact. Priority paper submissions are planned on 

 Adaptive hybrid beamforming, algorithm and implementation aspects. At this stage of 
the project, the target conferences are EuCNC 2017 (submission deadline 24 February 
2017) and PIMRC 2017.  

 An overview of MHN system to the session on “Propagation Channels for Wide-Sense 
Vehicle-to-X Communications” in EuCAP 2017.  

 Train Communications Systems conference in 2017 – 2018, since the event is the only 
conference to focus directly on the problems and opportunities of putting Wi-Fi services 
onto trains. Customer services will be presented on mobile internet in Seoul subway 
and promote the outcomes as relentless efforts to improve the service qualities. 

 Massive machine-type communication and special purpose modems for large capacity 
wireless backhauls in addition to the existing designs. These high-tech modems will 
be promoted at flagship conferences or events in wireless communications.  

 A signal transmission schemes for high speed railway (HSR). The target conference is 
IEEE VTS APWCS 2017 or IEEE VTC 2017-Fall (deadline: 2017). 

 Implementation of MU-MIMO system supporting a dynamic precoding. Results will be 
submitted to the IEEE VTC 2017 (submission deadline: 30 September 2016).  

 Distributed mobile core system architecture and its mobility management technology 
supporting ultra-high speed mobility.  

 ITS (Intelligent Transport Systems), Smart Cities, and IoT results will be disseminated 
towards the relevant User communities. To this end, papers will be submitted to the 
future ITS Europe, and ITS world congresses, and various Smart Cities Conferences. 

 EUSIPCO 2017: A special session “Software Reconfiguration enabling 5G” is 
accepted and organized by 5G CHAMPION. 
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5.2 Scientific Journals 

Contributions to Scientific Journal are a suitable means to disseminate mature and substantial 
results of the 5G CHAMPION consortium with great visibility in the scientific community. A list 
of target Journal Paper candidates is indicated in the sequel. 

Table 5: Identified key Journal Paper candidates for contribution by 5G CHAMPION. 

Publication name Main topics 

EURASIP Journal on Wireless 
Communications and Networking 

General wireless and access 
network topics, covering PHY to 
System level. 

EURASIP Journal on Advances in Signal 
Processing 

Algorithms and Signal Processing 
approaches in general. 

IEEE Communications letters  Communication technologies. 

IEEE Communication and signal processing 
magazines 

Communication technologies and 
systems in more tutorial style. 

IEEE Transactions on Signal Processing 
Algorithms and Signal Processing 
approaches in general. 

IEEE Wireless Transactions 
Communication technologies – 
scientific evaluation of approaches 
and techniques. 

IEEE Vehicular Technology Magazine Networking and vehicular aspects. 

IEEE Access 
Communication and networking 
aspects. 

IEEE Communications Magazine 
Communications and networking 
aspects. 

IEEE Transaction on Antennas and 
Propagation 

Electromagnetics, antennas and 
propagation 

IEEE Antenna and Wireless Propagation 
Letters 

Electromagnetics, antennas and 
propagation 

5G CHAMPION has identified specific contributions in order to ensure that key project results 
will have maximum visibility and impact. Priority paper submissions are planned on 

 Signal transmission schemes for high speed railway (HSR) to a major journal. The 
target journal is IEEE Transactions on Vehicular Technology or IEEE Communications 
Letters (deadline: 2018). 

 Concept of RVM (Radio Virtual Machine) which is being standardized in ETSI TC RRS 
to the Journal of Korean Institute of Electromagnetic Engineering and Science 
(submission deadline: 31 December 2016).  
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5.3 Education – Teaching, Tutorials, etc. 

Education and teaching is an important target for the exploitation of 5G CHAMPION results. 
It is indeed of key importance to feed latest findings and progress beyond the state of the art 
into University programs in order to ensure teaching at the edge of the technology: 

5G CHAMPION strategic directions will be implemented by consortium partner Universities into 
selected University programs. Key targets are master and high-quality PhD programs.  

To give a specific example, 5G CHAMPION will establish new teaching directions in the field 
of Software-Defined Networks, Service Orchestration and Programmable networks & service. 
The 5G CHAMPION related research in these fields is fully embedded, for example, in the 
different Flemish universities allowing a very efficient exploitation of knowledge by embedding 
this in the more advanced University courses. In this specific project, the research group IBCN 
(Internet Based Communication Networks and Services), part of Ghent University, is involved 
which will assimilate 5G CHAMPION results into advanced master courses on Future Internet 
and related high-quality PhD. 

As part of the 5G CHAMPION platform development, selected contributions will be open-
sourced and as such available for the European research community. This involves 5G 
CHAMPION developments in orchestration components, monitoring components, and/or 
network functions. 

Tutorials are useful tools to disseminate and share project results among a professional 
community. Typically, tutorials are organized in conjunction with major scientific conferences. 
Participants typically include academic, governmental and industrial representatives who wish 
to acquire knowledge in new field.  

5G CHAMPION will thus not only promote the project and its results through press releases 
and joint workshops, but also tutorials are a key target to address many of the major industrial 
stakeholders. 
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6 Achieved Contributions 

6.1 Standards Contributions Conference Publications 

 R1-168174, “WF on CDL-D model for high speed train scenario at 30GHz for 
RRH and relay”: Agreed at 3GPP RAN1#86 meeting in Aug. 2016. 
o Source: Mitsubishi Electric, ETRI, Ericsson 
o Agreements were made on the angular spread-related parameters specific to 

high speed train scenario 
o The first page of the contribution is illustrated below: 

 

Figure 1: Contribution to 3GPP RAN1#86/ 

 R1-1613553, “WF on RS for Phase Tracking”: Agreed at 3GPP RAN1#87 meeting 
in Nov. 2016. 
o Source: Huawei, HiSilicon, Intel, National Instruments, ETRI, Samsung, LG 

Electronics, Ericsson, NTT DOCOMO, CMCC, InterDigital, Nokia, Alcatel-Lucent 
Shanghai Bell, Mitsubishi Electric, CATT, MediaTek 

o Agreements were made on the design of phase tracking reference signal 
especially for mmWave-based transmission 

o The first page of the contribution is illustrated below: 

 

Figure 2: Contribution to 3GPP RAN1#87. 
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 R1-1613244, “CR for TR38.900 Section 7.1.3”: Agreed at 3GPP RAN1#87 meeting 
in Nov. 2016. 
o Source: ETRI 
o Agreements were made on the correction of Section 7.1.3 
o The first page of the contribution is illustrated below: 

 

Figure 3: Contribution to 3GPP RAN1#87. 

 R1-1613245, “CR for TR36.873 Section 5.1.3”: Agreed at 3GPP RAN1#87 meeting 
in Nov. 2016. 
o Source: ETRI 
o Agreements were made on the correction of Section 5.1.3 
o The first page of the contribution is illustrated below: 
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Figure 4: Contribution to 3GPP RAN1#87. 

 

6.2 Scientific Conference Publications 

 “5G CHAMPION - Rolling out 5G in 2018”: Accepted Scientific Paper at 
Globecom’2016 (International Workshop on Emerging Technologies for 5G Wireless 
Cellular Networks; In conjunction with IEEE GLOBECOM 2016, Sunday, December 4, 
2016, Washington, DC, USA) 
o Authors: 5G CHAMPION - Rolling out 5G in 2018  
o Markus Dominik Mueck (Intel Mobile Communications, Germany); Emilio 

Calvanese Strinati (CEA-LETI, France); Ilgyu Kim (ETRI of KOREA, Korea); 
Antonio Clemente (CEA-LETI Minatec, France); Jean-Baptiste Doré (CEA, 
France); Antonio De Domenico (CEA-LETI Minatec, France); Taeyeon Kim 
(Chungnam National University, Korea); Taesang Choi (Electronic and 
Telecommunications Research Institute, Korea); Hyun Kyu Chung (ETRI, Korea); 
Giuseppe Destino (CWC, University of Oulu, Finland); Aarno Pärssinen (University 
of Oulu, Finland); Ari T. Pouttu (Centre for Wireless Communications University of 
Oulu, Finland); Matti Latva-aho (UoOulu, Finland); Nicolas Chuberre and Mathieu 
Gineste (Thales Alenia Space, France); Benoit Vautherin (Thales Alenias Space, 
France); Michel Monnerat (Thales Alenia Space, France); Valerio Frascolla (Intel 
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Deutschland Gmbh, Germany); Maria Fresia (Intel Deutschland, Germany); 
Wilhelm Keusgen (Fraunhofer Heinrich Hertz Institute, Germany); Thomas 
Haustein (Fraunhofer Institute for Telecommunications, Heinrich-Hertz-Institut, 
Germany); Aki Korvala and Marko Pettissalo (Nokia, Finland); Olli Liinamaa 
(Centre for Wireless Communications University of Oulu, Finland) 

o The first page of the paper is illustrated below: 
 

 

Figure 5: Paper to Globecom 2016 Workshop. 

 
o A poster was presented at the event: 
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Figure 6: Poster Presented at Globecom 2016 Workshop. 
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  “Mobile Hotspot Network Enhancement System for High-Speed Railway 
Communication”: Accepted Scientific Paper at EuCAP2017 (the 11th European 
Conference on Antennas and Propagation, to be held in Paris, France, on 19-24 March 
2017) 
o Authors: Junhyeong Kim (ETRI), Hee-Sang Chung (ETRI), Sung-Woo Choi 

(ETRI), Il Gyu Kim (ETRI), and Youngnam Han (KAIST) 
o The first page of the paper is illustrated below: 

 

 

Figure 7: Paper to EuCAP 2017. 

 
o The paper will be presented in the oral session (CS39 Propagation Channels for 

Wide Sense Vehicle to X Communications), which is scheduled on March 23. 
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 “Development of 5G CHAMPION Testbeds for 5G Services at the 2018 Winter 
Olympic Games”: Paper submitted to 18th IEEE International Workshop on Signal 
Processing Advances in Wireless Communications, SPAWC 2017. 

 

 

Figure 8: Paper to SPAWC 2017. 
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 A Hierarchical Anchor Selection Scheme for Distributed Moble Network 
Architecture”: Accepted Scientific Paper at ICTC2016 (The 7th International 
Conference on Information and Communication Technology Convergence (ICTC 
2016), Jeju Island, Korea, October 19-21, 2016) 
o Authors: Kyoungjae Sun and Younghan Kim (Soongsil University) 
o The first page of the paper is illustrated below: 

 

Figure 9: Paper to ICTC 2016. 
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 “Dynamic Flow Steering for IoT Monitoring Data in SDN-coordinated IoT-Cloud 
Services”: Accepted Scientific Paper at ICOIN 2017 (The 31st International 
Conference on Information Networking, Da Nang, Vietnam, January 11-13, 2017) 
o Authors: Heebum Yoon, SeungRyong Kim, TaekHo Nam and JongWon Kim 

(GIST) 
o The first page of the paper is illustrated below: 
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 “Study of Distributed Wireless Access Point Controller”: Accepted Scientific 
Paper at ICOIN 2017 (The 31st International Conference on Information Networking, 
Da Nang, Vietnam, January 11-13, 2017) 
o Authors: Gyewan An, Sangyun Han and Sungwon Lee (KyungHee University) 
o The first page of the paper is illustrated below: 
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 “A Proposal of OpenFlow Controller to improve Transfer Rate in Mesh 
Network”: Accepted Scientific Paper at ICOIN 2017 (The 31st International 
Conference on Information Networking, Da Nang, Vietnam, January 11-13, 2017) 
o Authors: Seawon Koh and Sungwon Lee (KyungHee University) 
o The first page of the paper is illustrated below: 
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6.3 Scientific Conference Presentation 

 IEEE PIMRC 2016, 5G CHAMPION: 5G, we will prove it works’, Emilio Calvanese 
Strianti, CEA-LETI, France. At the panel on ‘The Path to 5G Enhanced Mobile 
Broadband’. 

 IEEE 5G Berlin Summit, "5G CHAMPION: 28 GHz 5G Proof-of-Concepts at 2018 
Winter Olympic games", Dr. Emilio CalvaneseStrinati, CEA-LETI, France 

 IEEE Globecom Conference, "5G CHAMPION: 28 GHz 5G Proof-of-Concepts at 2018 
Winter Olympic games", Dr. Emilio CalvaneseStrinati, CEA-LETI, France at the 
industrial panel on ‘5G Networks Prototyping: Entering the Next phase of 
experimentation for future Radio Access Technologies. 
 

6.4 Scientific Journal Publications 

 “Enabling Technologies Towards Fully LTE-Compatible Full-Duplex Radio”: 
Accepted Scientific Paper in IEEE Communications Magazine 
o Authors: Gosan Noh, Hanho Wang, Changyong Shin, Seunghyeon Kim, Youngil 

Jeon, Hyunchol Shin, Jinup Kim, and Ilgyu Kim 
o The first page of the paper is illustrated below: 
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Figure 10: Paper to IEEE Communications Magazine. 
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6.6 Book Chapters 

 "Spectrum Policy and Cognitive Radio Standards" Section of the "Handbook of 
Cognitive Radio", to be published by Springer (49 pages) 

 Authors: Dr. Markus Mueck 

 1st page of the chapter: 

 

 

Figure 11: First page of the Book Chapter "Spectrum Policy and Cognitive Radio Standards". 
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6.7 Special Sessions 

 “Software Reconfiguration enabling 5G”: Accepted Special Session at The 2017 
European Signal Processing Conference (EUSIPCO 2017) 
o Organizers: Dr. Markus Mueck (5G CHAMPION, INTEL), Prof. Seungwon Choi 

(5G CHAMPION, Hanyang University), Dr. Dr. Emilio Calvanese Strinati (5G 
CHAMPION, CEA) 

o Scope: The “Radio Equipment Directive (RED)” was recently published and 
replaces the previous “Radio and Telecommunication Terminal Equipment 
(R&TTE) Directive” which was in force since 1999. The RED creates a new 
regulation framework in Europe and includes in particular clear provisions in order 
to enable the introduction of software reconfiguration technology in the Single 
European Market. This Special Session will gather cross-regional experts, 
including Korean and European thought leaders, in order to address state of the 
art technological solutions enabling software reconfiguration in wireless radio 
equipment. Furthermore, challenges in the field of security and certification will be 
discussed in order to provide the audience with a holistic picture on the multi-
disciplinary challenge. This proposal is supported by the 5G CHAMPION 
consortium which is working towards a real-field PoC of 5G Networks capabilities 
at Peyong Olymic games in 2018. 

o Structure of the Special Session – 5 invited Scientific Papers: 
o Adaptive automotive communications solutions of 10 years lifetime enabled by ET

SI RRS Software Reconfiguration technology; KIM Kyunghoon (Hanyang University, 
Korea), AHN Heungseop (Hanyang University, Korea), HAUSTEIN Thomas (HHI, Germ
any), FRASCOLLA Valerio (INTEL, Germany) 

o Short Abstract: ETSI RRS has recently published a set of standards for Client 
side Software Reconfiguration covering the technical, security and regulation 
vectors. It will be shown how the basic features for downloading and installation 
of software can be applied to a vehicular context. Furthermore, a novel highly 
efficient way of introducing generic reconfigurable code through a Radio Virtual 
Machine based representation will be considered for its applicability to the 
automotive context.  

o Highly efficient representation of reconfigurable code based on a Radio Virtual Ma
chine: Optimization to any target platform; IVANOV Vladimir (LG, Korea), JIN Yong (H
anyang University), DESTINO Guiseppe (University of Oulu, Finland) 

o Short Abstract: This paper introduces a novel way of adapting a Radio Virtual 
Machine (RVM) based code representation to any target platform. The approach 
indeed consists in reconstructing a generic RVM based code representation to 
the available resources of a target platform in order to enable efficient back-end 
compilation. Finally, highly efficient code is generated which is substantially 
superior to a middle-ware based code execution approach.  

o An SDN/NFV evolved packet core approach enabling agile management of core ne
twork functionality and services; CHOI TaeSang (ETRI, Korea), KIM TaeYeon (ETRI, 
Korea), CLEMENTE Antonio (CEA, France) 

o Short Abstract: Virtualization of major parts of the network in combination with 
Software Defined Networking are a clear trend in 5G Communications. This paper 
will discuss novel solutions combining SDN and NFV approach in order to enable 
an agile management of the infrastructure core network functionalities and related 
services. 
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o Reconfiguration of 5G radio interface for positioning: SALORANTA Jani and 
DESTINO Giuseppe (University of Oulu, Finland) 

o Short Abstract: In addition to high data-rate, mmWave technology has great 
potential to provide extremely high localization accuracy. In this paper, we outline 
the benefits of this technology for positioning and their main applications, which 
are no longer confined to services but also to improve communication. We shall 
focus on the reconfiguration mechanisms of the radio interface in order to achieve 
optimum trade-off with data communication.  

o Radio Equipment Directive – A novel software reconfiguration framework: Markus 
Mueck (INTEL), Christoph Legutko (INTEL), Emilio Calvanese Strinati (CEA) 

o Short Abstract: The European Commission has recently replaced the R&TTE 
Directive – which was in force since 1999 – by the novel Radio Equipment 
Directive (RED). The RED represents the basic regulation framework for wireless 
equipment and includes novel provisions for software reconfigurability. This paper 
summarizes the novel rules and provides solutions which will enable 
manufacturers to meet technical, security and certification requirements for 3rd 
party software reconfigurable equipment.  

o First page of the submission: 
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Figure 12: Special Session at EuSIPCO 2017. 
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6.8 Workshops 

 “Multi-RAT and Network/Terminal Function Virtualization” on 23rd February 2017 
at Orange Gardens, Châtillon, France”  by Orange, b<>com and INTEL and co-
located with ETSI RRS strandardization meeting and with active participation by 5G 
CHAMPION leaders: 

o See http://www.multi-rat--network-terminal-function-virtualization-
02.webself.net/ 

o Scope: “This full day workshop, within the framework of H2020 challenges, 
addresses multi-RAT architectures in conjunction with Network and Terminal  
Function Virtualization (NTFV). Network and terminal scalability in the 5G 
multi-RAT context, involves innovative RAT management and new 
virtualization functions for Software Designed Networking (SDN) and mobile 
device reconfiguration. The goal of this workshop is to provide recent trends 
in these research topics topics from a technical, security and regulation 
perspective with a focus on the future joint Multi-RAT and NTFV approach for 
5G seamless access networks. The workshop includes oral presentations and 
exhibitions.” 

 

T

 

 
  

http://www.multi-rat--network-terminal-function-virtualization-02.webself.net/
http://www.multi-rat--network-terminal-function-virtualization-02.webself.net/
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o 5G CHAMPION Talk by Dr. Emilio Calvanese-Strinati: 5G CHAMPION – 28 
GHz 5G Proof-of-Concept at 2018 Winter Olympic Games 

 

 

 
o 5G CHAMPION Talk by Dr. Markus Mueck (jointly with Francois Ambrosini of 

IBIT): Terminal Reconfigurability, Technical Solutions, Security and 
Regulation Aspects 
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 Proposal on a Workshop to EuCNC 2017, Oulu, Finland on “Prototyping 5th 
Generation Cellular Wireless Technology” 

o A full day workshop is proposed in collaboration of 
 5G CHAMPION (5G Communication with a Heterogeneous, Agile 

Mobile network in the PyeongChang wInter Olympic competioN) 

 Flex5Gware: (Flexible and efficient hardware/software platforms for 

5G network elements and devices) 

 5G-MiEdge (Millimeter-wave Edge cloud as an enabler for 5G 

ecosystem) 

 MiWaveS (Beyond 2020 Heterogeneous Wireless Networks with 

Millimeter-Wave Small Cell Access and Backhauling) 
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Figure 13: Special Session Proposal to EuCNC 2017. 
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 Workshop submission to IEEE Globecom 2017 on “5G Test-Beds & Trials – 
Learnings from implementing 5G (5G-Testbed)”, 4-December-2017, Singapore. 
This is a joint submission by 5G CHAMPION anf 5G Mi-Edge projects.  

 

Figure 14: Workshop Proposal to IEEE Globecom 2017, 4-8 December, Singapore. 

6.9 Workshops 

 

5G CHAMPION partners have organized the 2017 IEEE 85th Vehicular Technology 
Conference: VTC2017-Spring (4–7 June 2017) Industry Track on “5G and Wireless” with the 
following list of speakers: 

 

 Adrian Scrase (ETSI, France) 
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 David Soldani (NOKIA, Germany) 

 Takehiro Nakamura (NTT DoCoMo) 

 Emilio Calvanese Strinati (CEA, France) 

 Kyungwhoon Cheun (SAMSUNG) 

 Huyn Kyu Chung (ETRI, Korea) 

 David Cooper (ERICSSON, Australia) 

 Ray Owen (NOKIA, Australia) 

 Brian Hutson (Juniper Networks, Australia) 

 Jeff Owen (Vodafone, Australia) 

 Karl Nieman, National Instruments 

 

 

 

 5G CHAMPION talk by Dr. Emilio Calvanese Strinato (CEA, France):  
o Title: “5G CHAMPION: 28 GHz 5G Proof-of-Concepts at 2018 Winter 

Olympic games” 
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o Abstract: 5G -Next Generation Communication Networks - will be a global 
game changer from a technological, economic, societal and environmental 
perspective. The 5G CHAMPION develops, prototype and trials key enabling 
technologies for a proof-of-concept environment to be showcased at the 2018 
Winter Olympics in PyeongChang, Korea. This will allow maximum visibility for 
the available technology two years ahead of 2020, i.e. the official launch of 
5G. Key enabling technologies included in the 5G PoC include i) a complex 
5G set-up operating inside and close to the PyeongChang Olympic venue, 
addressing indoor and outdoor propagation channels in mmWave & below 
6GHz spectrum; ii) high-speed broadband connection via mmWave high 
capacity backhaul in 24-28 GHz, using novel antenna arrays for wireless 
back/front-hauling, enabling the provision of >2Gbps; iii) advanced evolved 
packet core solutions for efficient system management with virtualization 
through NFV/SDN in a secure backhaul architecture as well as a novel SDN-
based IPsec tunnel architecture; iv) novel accurate positioning solutions (<1m 
accuracy) using mmWave combined with GNSS PPP; v) direct UL/DL 
communication between satellites and 5G User Equipment ‘as is’ – a 
corresponding first ever proof-of-concept will set-up; vi) better mobility support 
through a novel small cell architecture & hybrid adaptive beamforming. The 
overarching objective is to achieve a highly energy efficient system approach 
– which is a key requirement and challenge for 5G. Key novel 5G building 
blocks are under development and implementation into a new architectural 
approach providing an efficient end-to-end system performance 
encompassing cutting edge 5G radio-access, core-network and satellite 
technologies. 5G CHAMPION targets to validate in the PoC the following KPIs: 
1) 20 Gbit/s maximum data-rate over a mmWave link, 2) 2.5 Gbit/s over a 
wireless mmWave backhaul link, 3) 100 Mbit/s of user-experience in moving 
hot-spots, 4) seamless access to satellite communications for 5G devices, 5) 
1-2 ms latency over the 5G wireless backhaul link, 6) agile management of the 
core network functionality and services, 7) ubiquitous (indoor-outdoor) location 
accuracy < 1 m. 
 

 5G CHAMPION talk by Dr. Huyn Kyu Chung, ETRI, Korea 
o Title: “Mobile Xhaul Network for 5G RAN evolution” 
o Abstract: For 5G mobile communication services, it is expected that small cells 

will be more densely deployed and moving network could be a key feature to 
accommodate various 5G service requirements. Based on these technical 
trends, it is necessary to study technical solutions to support network mobility 
and to provide wireless connectivity to functional entities within radio access 
network (RAN) with scalable and flexible manner. In this talk, the Mobile Xhaul 
Network (MXN) will be introduced which is the ongoing research project as a 
way to provide wireless transport connectivity to 5G RAN including moving cell 
via Xhaul link consisting with front-haul, mid-haul and backhaul.  Currently, the 
MXN project is focusing on network architecture and essential radio 
transmission technologies such as MIMO and beamforming with millimeter 
wave on 28GHz frequency band. In this talk, as a preliminary study of MXN, a 
wireless backhaul solution for moving network, called Mobile Hotspot Network 
(MHN) will be introduced, which is one of candidate technologies for mobile 
backhaul commercial solutions in the metro environment in Seoul, Korea. 
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 5G CHAMPION talk by Dr. Markus Mueck: 
o Title: “Enabling IoT for a multitude of vertical applications” 
o Abstract: The market of IoT devices is expected to be vast – including diverse 

target applications related to  metering, medical, sports, gaming, etc. It is 
obvious that a large number of different modem chipset features will be 
required addressing various application domains, form factors and user 
interfaces. This environment is a serious challenge for Chipset manufacturers 
since it will be impossible to serve each target use case with a tailored solution. 
Rather, a small number of generic components need to be designed which are 
finally reconfigured to optimally fit their market needs. This reconfiguration will 
rely in particular of software component provision – affecting radio parameters 
as will as higher layer functionalities. This talk will explain how a recent change 
in European Regulation (the introduction of the Radio Equipment Directive) 
and related ETSI standards will address precisely this problem and provide an 
agreed technical approach to the problem. 
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7 5G CHAMPION Website 

A 5G CHAMPION project website has been implemented at the following registered address: 
www.5g-champion.eu/. The objective of this website is to provide an international visibility on 
the project scope, consortium, scientific activities and contributions, and public results. 

7.1 Website structure 

The web site contains the following facilities:  

 The website home page (Figure 15) with the project loge, name, objectives, 
consortium, and an overview technical key contributions, 

 A  menu   bar with folding list giving direct access to all the others pages,  

 Several static pages regularly updated by the Administrators (CEA): news, project, 
consortium, advisory board, results, links, and contact. 

To help understand the usage of the website, the website was registered with the free Google 
Analytics facility. This will allow rich reports to be run on the website, giving a very clear picture 
of information such as: 

 How many users are visiting the site, 

 Where are visitors coming from geographically? 

The 5G CHAMPION project website is hosted by the project coordinator, CEA, and is under its 
responsibility. The website will remain functional and updated at last one year after the end of 
the project. The project coordination team edits the site content and collects the necessary 
materials.  
  

http://www.5g-champion.eu/
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Figure 15: 5G CHAMPION website home page. 
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7.2 Project  

The menu Project contains two different pages: project overview (Figure 16) and project 
structure. The first page presents briefly the project and the 5G CHAMPION system concept 
implementation. Instead, the page project structure presents in details the seven project work 
packages. 

 

Figure 16: 5G CHAMPION website project structure page. 

7.3 Results  

The menu results (Figure 17) contains several web page resuming all the results of the 5G 
CHAMPION project: presentations, deliverables, publications, workshops, keynotes and 
invited talks, and demos. 
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Figure 17: 5G CHAMPION website results page. 

7.4 Links 

This page lists links to other web sites of the related collaborative projects. These links will be 
checked periodically by the webmaster and updated if necessary. 

7.5 Contacts  

The page contacts (Figure 18) provides the contact information to the project coordinator and 
management team with workpackage leaders. 
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Figure 18: 5G CHAMPION website contacts page. 
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8 Collaboration with other research projects 

5G CHAMPION has already started to prepare the background for collaboration with other 
projects in order to extend 5G CHAMPION consortium collaboration to other European 
Commission projects in H2020. More precisely 5G CHAMPION has organized jointly with 
MiEdge project two major events in 2016 and 2017:  

 ‘10th International Workshop on Evolutional Technologies & Ecosystems for 5G and 
Beyond (WDN-5G ICC2017)’ that will be held in Mai 2017 at IEEE ICC conference, 
Paris (http://icc2017.ieee-icc.org/ ); (ii) The special session at 5G Berlin Summit 2016 
on ‘Joint 5G Projects and Trials’ (http://www.5gsummit.org/berlin/).  

 5G CHAMPION has planned on 10-11/10/2016 a joint workshop 
(http://zzzdana.wixsite.com/ict-techday ) in Seoul with WiseIoT and Basamati EU-KR 
projects. 

5G CHAMPION has already started discussing with mmMagic 5G PPP phase 1 project on 
network prototyping. A joint participation to the IP9 industrial panel held at IEEE Globecom 
2016 with title “5G Networks Prototyping: Entering the Next Phase of Experimentation for 
Future Radio Access Technologies” on 7th of December 2016.  

Furthermore in order to maximize the European momentum towards, and benefits from, the 
future 5G integrated, ubiquitous and ultra-high capacity networks, 5G CHAMPION is paving 
the way for collaborating with ongoing 5G PPP phase 1 projects and with the 5G-Infrastructure 
Association and the NetWorld2020 European Technology Platform. 

5G CHAMPION foreseen active collaboration and exchanges with 5G PPP phase 2 project in 
the wireless strand. 
 
Furthermore, 5G CHAMPION has already started discussing with GK-5G project (Project 
Name: 5G mobile communication system development based on mmWave) and QK-5G project 
(Project Name: Development of 5G Mobile Communication Technologies for Hyper-connected 
smart services) in Korea. Technical discussions for the related issues and joint contributions 
for the IEEE and 3GPP standardizations have been done.  

http://icc2017.ieee-icc.org/
http://www.5gsummit.org/berlin/
http://zzzdana.wixsite.com/ict-techday


 

Title: 
Deliverable D7.2: Status of standardization and dissemination 
and update of plan 

Date: 28-02-2017 Status: Final  

Security: PU  Version: V1.3  

 
 

 

The information contained in this document is the property of the contractors. It cannot be reproduced or transmitted to thirds 
without the authorization of the contractors.  

52 / 61 

 

9 Cross Korean / European Collaboration Benefits 

5G is a global revolution and it requires cross-national validation and cross-continental 
interoperability and economical sustainability validation. Regulation on 5G spectrum is already 
globally discussed and indication on potential ‘5G new bands’ has been indicated by the 
WRC’15 [10]. Final decision is expected by 2019 during the WRC’19. WRC’19 decision will be 
based on several parameters: political, economic and technical. Therefore 5G ecosystem 
cannot wait 2020 for a full scale validation of 5G technology and related services. 

Industry, SMEs, Operators and academia from two of most active areas of the world on 5G 
revolutions - Korea and Europe - decided to federate in order to anticipate the validation of 
potentials of on 5G key enabling technologies in 2018, delivering a joint an unprecedented 
proof-of-concept show cased at the 2018 Winter Olympics in PyeongChang, Korea.  

5G CHAMPION started in July 2016, few months ago, but already bilateral benefits of Korean-
European collaboration are clear for 5G CHAMPION partners, Korean and European 
ecosystems. In a global scale, the worldwide 5G community already benefits from active 5G 
CHAMPION dissemination activities. 

At this stage of the project, we experience the benefit of jointly validating potentials of on 
5G key enabling technologies 5G CHAMPION. Benefits are for: 

 Korean and European Consortium members which can drive the development of a 
holistic and global fully integrated 5G system definition and solutions. This creates 
momentum for strengthening the cooperation between Europe and Korea for future 
research projects not only at the consortium scale but also between Korean and 
European future collaborations frameworks under discussion. Today, 5G partners 
experience that joining forces in such unique collaborative ecosystem give them an 
edge in the attempt to get ahead of the game in developing ultra-fast 5G wireless 
communications networks and preparing global standardization for it. 
Industry, service providers and operators which will enable practical feedback to 
improve reliability and performance of the newly developed products and related 
services from both Europe and Korean market players. Moreover, working together 
towards global standards for 5G, in support of ongoing standardization in relevant fora, 
such as 3GPP and ITU and indeed developing common interest in research activities 
and products ensuring global 5G interoperability. Specifically from satellite perspective 
and related service provisioning, Cooperation between Korea and Europe will spread 
the usage of Galileo in Asia with win-win benefits. 

 5G Global Community which benefits from a very vivid and active dissemination 
activity from 5G CHAMPION. Moreover, 5G CHAMPION has already started producing 
common interest and forge a consensus on key 5G functionalities that can be proved 
in 2018. Europe, Korea and in a global scale many other countries in the world have 
demonstrated strong interest on 5G CHAMPION activities. For instance 5G 
CHAMPION has already today, few months after its start, a large community that 
follows actively 5G CHAMPION news and achievement. Today the 5G CHAMPION 
LinkedIn group accounts for about 350 members.  
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10 Exhibitions 

The key target exhibition event for the 5G CHAMPION project is the 2018 Winter Olympics in 
PyeongChang, Korea. This event in combination with the European/Korean partnership is 
expected to maximize the visibility of 5G CHAMPION results and hardware/software solutions. 
The highest level of attention is ensured by the scientific community and the public audience 
which will be introduced to benefits and advantages of 5G technology. 

For this purpose, a communication flyer was developed as indicated below.  

 

5G CHAMPION PyeongChang Olympic Venue Demonstration Proposal 
  

Objective  

Providing various high-speed/high-quality Internet multi-media 5G services for visitors t

o PyeongChang through the achievements of the Korea-Europe joint research project (5G 

CHAMPION) deployed in the Olympic venue will contribute to,  

- Success in the ICT Olympic that is the Korean government’s goal 

- Promotion of joint research and development results through a interworking service 

based on the 5G access and high-speed core networks 

- Escalation of National brand value through promotion of 5G-based ICT technologies 
  

PoC Scenario ※Need to check with the Olympic organizing committee to see if both 

scenarios are possible (including mmWave backhaul frequency) 

 (Scenario 1) Provide demonstrations of various service scenarios through interworking b

etween Europe and Korea PoC testbeds deployed in the PyeongChang Olympic Venue a

nd EU counterpart (Finland) 
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 (Scenario 2) Provide demonstrations of various service scenarios as well as an interwork

ing service between Europe and Korea using the Korean and European PoC testbeds bot

h deployed in the PyeongChang Olympic Venue 

  
  

Contents of Service Demonstration  
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(Technology demonstration) A millimeter-wave mobile wireless backhaul technology su

pporting data rate of 2.5 Gbps and A SDN/NFV-based mobile core technology 

(Service demonstration for scenario 1) Demonstrations of virtual reality, hologramas an

d high-definition video from Korea to Europe through the stationary EU testbed and Kor

ean moving testbed (in bus) 

(Service demonstration for scenario 2) Demontrations of drawing board and virtual ga

ming services using the stationary EU testbed and a virtual reality service using the Kore

an moving testbed (in bus) 

(Service demonstration target) Tourists and officials of the PyeongChang Winter Olymp

ics Games 
  

Participants and Roles  

 (Korean participants) ETRI, KT, SKT, SMRT, Cleverlogic, HFR, Eluon, InSoft, Mobigen, Se

oul National University, Dankook University, Hanyang University, GIST 

 

 (European participants) CEA-LETI(France), Nokia(Finland), iMinds(Belgium), Fraunhofer(

Germany), Intel(Germany), ThalesAlenia(France), Telespazio(France), UOULU(Finland) 
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Beyond the 2018 Winter Olympics in PyeongChang, Korea, the project evaluates 
contributions to further key events, such as  

 Mobile World Congress, Barcelona, Spain, 2017/18; 

 Mobile World Congress, Shanghai, China, 2017/18; 

 Consumer Electronics Show (CES), 2017/18; 

 ITS World Congress, rotating between Europe, the Asia Pacific region and the 
Americas, returning to Europe every three years: 
 

Year World congress European congress 

2017 ITS World Congress, 

Montréal, Canada, 29 

October – 2 November 

ITS European Congress, Strasbourg, 

France, 19-22 June 

2018 ITS World Congress, 

Copenhagen, Denmark, 17-

21 September 

No congress 

 
  



 

Title: 
Deliverable D7.2: Status of standardization and dissemination 
and update of plan 

Date: 28-02-2017 Status: Final  

Security: PU  Version: V1.3  

 
 

 

The information contained in this document is the property of the contractors. It cannot be reproduced or transmitted to thirds 
without the authorization of the contractors.  

57 / 61 

 

 Smart cities related exhibitions 
o Regarding the smart cities, there are many European cities working on the 

technologies that will enable smarter cities. However, most of them are 
concentrated on their own problems and only a few of them organize more 
global events where stakeholders from several countries are invited. Among 
these can be found: Smart city expo which takes place every year in 
Barcelona; Smart countries & cities congress in Paris; Future of cities forum in 
Ljubljana; 

o Other local events have as well visibility because the cities in which they take 
place have decided to support the smart city development: Copenhagen; 
Amsterdam; Vienna; Ljubljana; Barcelona; 

 IoT related congresses, including topics on the smart cities and intelligent transport 
systems. 
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11 Interaction with press and media 

On the 28.08.2016, the UOULU team was invited by the MBC Korean TV to present the 
5GCHAMPION project and cooperation with Korean partners. In this context, the consortium 
was able to provide thought leadership to a large public community, to educate and prepare a 
public audience for future 5G technology and to illustrate the benefits of a cross-regional 
collaboration between Europe and Korea.  

The broadcasting event will be scheduled in the near future.  
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12 Corrective Actions 

The 5G CHAMPION consortium has been highly productive and successful in terms of 
standardization, regulation and dissemination activities in the first 9 months. It is planned to 
further build on this momentum and to drive activities further. No corrective actions are planned. 
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13 Conclusion 

The present document is a sound basis for the 5G CHAMPION consortium. It documents the 
progress achieved so far and introduces a clear strategy on how to address the exploitation 
and dissemination of project results. The consortium will continue in this direction and in 
particular focus on 

 Drive the 5G technology development forward and show thought leadership in the 
scientific, industrial and media community, 

 Influence key standards and regulation bodies in order to contribute the suitability of 
future product standards and the related regulation framework, 

 Exploit key events to showcase the 5G CHAMPION consortium results, in particular 
proof-of-concept equipment and to thus maximize the project visibility and overall 
impact. 

The strategy and plan outlined throughout this document in combination with the efficient cross-
region collaboration between Europe and Korea is expected to manifest in the highest level of 
visibility and impact of the project results and outcomes – first results obtained after the first 9 
months are encouraging and validate the strategy taken by the 5G CHAMPION consortium. 
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