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Executive Summary 

Despite its title, this deliverable provides a written report of not a single but of two 
Standardization Workshops organised by the CRS-i project in 2014 –in addition to an 
additional Radio Access and Spectrum Innovations for 5G Workshop organised in 
March in the context of the Future Internet Assembly in Athens, which was already 
discussed in Deliverable 4.2. Rather than focus attention on one particular event, and 
taking into account the uncertainties surrounded the future of the EC's concertation 
process for some time, the CRS-i consortium analysed several opportunities for 
dissemination throughout the year, and decided to organise afternoon workshop 
collocated with the European Conference on Networks and Communications in 
Bologna, Italy (23/26 June 2014) as well as a half-day workshop collocated with the Net-
Tech Future Coordination and RAS Cluster meetings in Brussels on 23 October 2014. 
The duration and scope of both events was determined by the audience and the timing 
foreseen for these events within the larger Coordination Meeting programme as defined 
by the European Commission. Both workshops were set up as RAS Cluster events, and 
attracted 30-40 participants each, among which many FI project coordinators, a number 
of collaborators from these projects, European Commission officials, EU regulators as 
well as several invited experts. CRS-i members chaired the various sessions and the 
panel. 
 
Besides the set-up of a website and specific peer-to-peer dialogues with specific 
projects and other stakeholders, as well as establishment of an International Advisory 
Board and the involvement into the Future Internet Concertation Process (see below), 
the organisation of workshops is one of the ways in which his CR standardization forum 
is given shape. Concretely, CRS-i is to organize at least three workshops during the 
lifetime of the project. The workshops intend to bring together all stakeholders involved 
in the research/standards interfacing process, and feature well-known speakers from 
both the research and the CR standards communities, as well as representatives from 
the USA, Japan and Europe. In this sense, the workshops also function as the primary 
points of interaction with the International Advisory Board, of which Members are invited 
as keynote speakers. 
 
This report is structured as follows. Section 2 describes the context and objectives of 
the workshops as well as their partial integration with Net-Tec Future Coordination 
activities as well as the CRS-i International Advisory Board. Sections 3 and 4 provide 
an overview of the main conclusions of most of the interactions. The IAB members’ 
interactions, individually as well as in the panels, will be captured in detail in Deliverable 
4.5 (“Report on the standardization/regulatory debate between CRS-i and the USA and 
Japan ‘s “cognitive radio stakeholders” – final. Section 5 concludes this deliverable. 
 
The events discussed in this deliverable may be considered a success by the project. 
They featured interesting keynotes from IAB members, relevant updates on 
standardization activities for the main streams followed by CRS-i (TVWS, LSA, D2D), 
and nine RAS cluster projects were able to present their objectives and results and 
reflect specifically on their standardization needs and the role CRS-i could play in these.  
 
Several contributions from both RAS projects and from keynotes (notably the one from 
Vic Hayes) clearly showed the need for coordination in standardization and for projects 
that carry out these activities beyond the project lifetime. The thorough analysis by CRS-



CRS-i    D4.3 – Report on the second workshop on CR standardization  

 

 
 
Page 3 of 31 

i of the contributions to the EUCNC workshop has led to a set of concrete proposals for 
standardization coordination, some of which are already being implemented. The 
keynotes also showed the usefulness of inviting IAB members in order to get a complete 
picture of global evolutions in Flexible Spectrum, from a research, standardization, 
regulation as well as implementation perspective. 
 
The attendance to the workshops was good and the audience feedback, gathered now 
via a questionnaire, seems to indicate that the project coordinators and regulators 
attending the events consider them relevant and interesting. 
 
 
  



CRS-i    D4.3 – Report on the second workshop on CR standardization  

 

 
 
Page 4 of 31 

Table of Contents 

 

Executive Summary ................................................................................................. 2 

1 Introduction .......................................................................................................... 5 

2 Workshops as part of CRS-i activities ................................................................ 6 

2.1 Context and objectives ................................................................................... 6 

2.2 Integration into the Net-Tech Future Coordination Process ........................... 7 

2.3 Integration with IAB activities ......................................................................... 8 

3 EUCNC 2014 Workshop on Radio Access and Spectrum................................. 9 

3.1 Theme and organisation ................................................................................ 9 

3.2 Programme .................................................................................................... 9 

3.3 Results ......................................................................................................... 10 

3.3.1 Opening address ................................................................................. 10 

3.3.2 Session 1: Cognitive Radio and White Spaces ................................... 10 

3.3.3 Session 2: Device-to-Device communications and public safety ......... 13 

3.3.4 Session 3: Licensed Shared Access (LSA) ......................................... 15 

3.3.5 Panel: Conclusions on project synergies ............................................. 17 

3.4 Feedback to the workshop ........................................................................... 19 

4 RAS cluster workshop on flexible spectrum ................................................... 21 

4.1 Theme and organisation .............................................................................. 21 

4.2 Programme .................................................................................................. 22 

4.3 Results ......................................................................................................... 23 

4.3.1 Vic Hayes: Lessons from WiFi standardization and the role of flexible 
spectrum use ....................................................................................... 23 

4.3.2 Seungwon Choi: Cognitive Radio developments in Korea and the 
standardization path of Software-Defined-Radio architectures ............ 26 

4.3.3 Mariana Goldhamer: TROPIC project: standardization status with a focus 
on 3GPP .............................................................................................. 27 

4.3.4 Hugo Tullberg: METIS project: Radio access elements for 5G and the 
path towards standardization ............................................................... 27 

4.4 Feedback to the workshop ........................................................................... 29 

5 Conclusion .......................................................................................................... 30 

REFERENCES ......................................................................................................... 31 



CRS-i       D2.3 – White paper on synergies among CRS-cluster projects 

 

Page 5 of 31 
 

 

1 Introduction  

Despite its title, this deliverable provides a written report of not a single but of two 
Standardization Workshops organised by the CRS-i project in 2014 –in addition to an 
additional Radio Access and Spectrum Innovations for 5G Workshop organised in 
March in the context of the Future Internet Assembly in Athens, which was already 
discussed in Deliverable 4.2. Rather than focus attention on one particular event, and 
taking into account the uncertainties surrounded the future of the EC's concertation 
process for some time, the CRS-i consortium analysed several opportunities for 
dissemination throughout the year, and decided to organise one afternoon workshop 
collocated with the European Conference on Networks and Communications in 
Bologna, Italy (23/26 June 2014) as well as a half-day workshop collocated with the 
Net-Tech Future Coordination and RAS Cluster meetings in Brussels on 23 October 
2014. The duration and scope of both events was determined by the audience and the 
timing foreseen for these events within the larger Coordination Meeting programme as 
defined by the European Commission. Both workshops were set up as RAS Cluster 
events, and attracted 30-40 participants each, among which many FI project 
coordinators, a number of collaborators from these projects, European Commission 
officials, EU regulators as well as several invited experts. CRS-i members chaired the 
various sessions and the panel. 
 
Besides the set-up of a website and specific peer-to-peer dialogues with specific 
projects and other stakeholders, as well as establishment of an International Advisory 
Board and the involvement into the Future Internet Concertation Process (see below), 
the organisation of workshops is one of the ways in which his CR standardization forum 
is given shape. Concretely, CRS-i is to organize at least three workshops during the 
lifetime of the project. The workshops intend to bring together all stakeholders involved 
in the research/standards interfacing process, and feature well-known speakers from 
both the research and the CR standards communities, as well as representatives from 
the USA, Japan and Europe. In this sense, the workshops also function as the primary 
points of interaction with the International Advisory Board, of which Members are 
invited as keynote speakers. 
 
This report is structured as follows. Section 2 describes the context and objectives of 
the workshops as well as their partial integration with Net-Tec Future Coordination 
activities as well as the CRS-i International Advisory Board. Sections 3 and 4 provide 
an overview of the main conclusions of most of the interactions. The IAB members’ 
interactions, individually as well as in the panels, will be captured in detail in Deliverable 
4.5 (“Report on the standardization/regulatory debate between CRS-i and the USA and 
Japan ‘s “cognitive radio stakeholders” – final. Section 5 concludes this deliverable. 
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2 Workshops as part of CRS-i activities 

2.1 Context and objectives 

The CRS-i project aims create a forum for the discussion of trends in the research, 
regulation and standardization of Cognitive Radio and Dynamic Spectrum Access. 
There are several reasons for creating such a forum: firstly, it allows RAS Cluster 
projects to present research results and standardization activities which may be of 
interest to other projects, industry and regulators. Secondly, it informs these projects 
on relevant evolutions in these domains. Thirdly, it specifically helps to bridge the gap 
between trends in other parts of the world (notably the USA, Japan and China) in the 
field of Cognitive Radio, and what is happening within Europe. Fourthly and finally, it 
serves as an input to the standardization coordination activities planned by the CRS-i 
project. 
 
Besides the set-up of a website and specific peer-to-peer dialogues with specific 
projects and other stakeholders, as well as establishment of an International Advisory 
Board and the involvement into the Future Internet Concertation Process (see below), 
the organisation of workshops is one of the ways in which his CR standardization forum 
is given shape. Concretely, CRS-i will organize three workshops during the lifetime of 
the project. The workshops intend to bring together all stakeholders involved in the 
research/standards interfacing process, and will feature well-known speakers from 
both the research and the CR standards communities, as well as representatives from 
the USA, Japan and Europe. The main objectives are: 
 

 The exchange and dissemination of good practices on standardization in the 
CR area; 

 The fostering of debate on the results of existing standardization work and on 
opportunities for future collaboration; 

 The validation and adjustment of CRS-i strategy to influence global CR 
standards. 

 
The workshops will identify the elements of collaboration between relevant partners, in 
particular, FP7 projects, standardization bodies and regulatory authorities. Moreover 
the workshops will stimulate discussions and exchange of ideas between the CRS-i 
team, invited speakers and the audience. Through interactions with the participants 
the consortium wants to validate its views and approaches.  
 
Areas to be addressed include: 

 What are the major challenges FP7 projects face when cooperating with 
standards organizations, and how these challenges should be addressed; 

 What are the main areas in CR standardization ecosystem where future closer 
cooperation with research projects in FP7 will be required; 

 How can contributing to standards-making be made more attractive to research 
projects, and how this will contribute to Europe achieving its overall goal of 
furthering its position in the CR systems development; 

 What is the role of regulation in the CR standardization process; 

 How can CRS-i support improving cooperation between projects and standards 
organizations in the CR area, and which results can be shown in this area; 
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 What needs to be standardized to allow a success cognitive radio in Europe, 
and how are current standardization efforts evaluated. 

 
In practice, the CRS-i workshops are organised by iMinds as the natural continuation 
of the series of International iMinds-MIT Joint International Workshop on Cognitive 
Radio Standards and Markets (CRSM), of which five editions had taken place and 
which itself emanated from the Cognitive Radio Business Model Workshops organised 
under the E2R2 and E3 projects between 2006 and 2009. 

2.2 Integration into the Net-Tech Future Coordination Process 

The European Commission investment in Future Networks research is undertaken 
through collaborative projects, selected in highly competitive calls for proposals. The 
work is based on a cost-sharing agreement between the European Commission and 
the consortia of EU leading industry, academia and research centres. Projects are 
grouped into a set of clusters of common interest, to develop synergies and critical 
mass. 
 
Within European collaborative research, the purpose of "concertation" is to bring 
together ongoing FP7 projects in a given area to facilitate exchange of results and 
achievements, and to build consensus on specific issues. Currently, four clusters are 
active:  

 Future Internet Technologies (FI Cluster); 

 Radio Access and Spectrum (RAS Cluster); 

 Converged and Optical Networks (CaON Cluster) and 

 The Internet of Things European Research Cluster (IERC). 

 More specifically, the concertation process aims to: 

 Support the ongoing FP7 projects in sharing their latest research achievements; 

 Enhancing project cooperation activities, sharing of best practices and 
opportunities for (pre-) standardisation; 

 Set up future activities and topics of common interest; 

 Facilitate networking and discussion among the participants; 

In addition, input from the concertation process should help the European Commission 
to shape future work programmes and to develop appropriate metrics to assess the 
wider impact of research work. As a requirement for funding, projects must plan 
sufficient resources in their budget to finance the costs of their participation in the 
concertation activities.  
 
In this context, the RAS (Radio Access and Spectrum) is a cluster activity comprising 
a portfolio of more than 20 research projects participating in the 7th Framework 
Program (Objective 1.1 - Networks) and investigating Radio Access and Spectrum 
aspects of future wireless networks. In 2014, the concertation instrument was reformed 
to be more in line with Horizon2020 objectives, and was renamed "Net-Tech Futures 
Coordination".  
 
CRS-i assumed responsibility of the RAS cluster in 2013. Since its coordination 
activities, including the organisation of workshops in collaboration with the European 
Commission and other regulators, run very much parallel with the concertation 
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objectives of the RAS cluster (the main difference being that the scope of targeted 
projects is larger than just Cognitive Radio oriented ones, in conjunction with the 
European Commission it was decided to organise at least part of CRS-i's dissemination 
activities in the context of the RAS cluster. Indeed, the targeted audience 
(Commission, projects, regulators) and the themes to be discussed are of high 
relevance to the RAS cluster, while the International Advisory Board Members and 
other external experts invited by CRS-i could provide valuable contributions to the Net 
Tech Coordination on the whole –on the condition that topics would be picked such 
that they have general relevance to RAS cluster members and, at the same time, 
specific importance to the CR and DSA related projects. 

2.3 Integration with IAB activities 

One of the tasks of the CRS-i project is to identify strategic relationships with 
international relevant stakeholder organizations involved in CR standardization, 
notably with the USA, China and Japan. In order to forge these relationships, an 
International Advisory Board has been set up by the CRS-i project. The objectives of 
this Board include: 
 

 Reinforce the collaboration of FP7 projects with USA and Japan ‘s “cognitive radio 
stakeholders” and ensure that Europe will be able to turn the research outcomes 
into standard compliant product; 

 Facilitation of a continuous, global high-level debate on the results of CRS-i 
standardization activities, the relationship between regulation and standardization, 
and the relationship and potential for coordination between standardization bodies 
and their contributing members. 

 Wireless research and future trends analysis: keeping abreast of the innovations on 
the horizon and the likely implications for CR/DSA technology and acceptance. This 
will require engagement of academics from leading research institutions; 

 
The IAB is a key target group in spreading and disseminating excellence and 
knowledge and reciprocally building up excellence and knowledge in the CRS-i. At 
least one face-to-face meeting with the IAB is foreseen. As 1) quite a few of the 
members come from academia or research institutions, 2) allocated budgets only allow 
to cover travel expenses for one or two IAB members per year, and 3) IAB discussions 
should not only serve the project internally but take place to the advantage of the wider 
community, it was deemed important to collocate IAB interactions with the workshops, 
and or with scientific missions. For this reason, the main interactions with IAB members 
have taken place during public workshops organised by CRS-i (notably FIA Athens in 
March, and the RAS cluster meeting in October), with three IAB members providing a 
keynote address. 
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3 EUCNC 2014 Workshop on Radio Access and Spectrum 

3.1  Theme and organisation 

The theme chosen for the first Workshop is “Radio Access and Spectrum”. This theme 
was intentionally broad, as the objective of the workshop was to be representative, 
within the context of EUCNC, of the RAS cluster project activities on the whole. 
 
The workshop was organised on the afternoon of 23 June 2014 in Bologna, Italy. It 
aimed to look at novel approaches towards a more efficient use of the radio spectrum 
being developed by the European Commission research projects and that will 
contribute to the capacity improvement required by the next generation of radio access 
networks. The main objective of the workshop, as stated in the Call for Papers and 
Agenda document, was to "exchange and dissemination of EU project’s intermediate 
results in the Radio Access and Spectrum area, and fostering debate on the results of 
existing standardization work and on opportunities for future collaboration between 
research projects and standardization organizations."  
 
At the event, projects updates were be accompanied by presentations from experts on 
the various main standardization streams: Cognitive radio and Licensed Shared 
Access (ETSI); New waveforms beyond OFDM (IEEE); and Device-to-Device 
communications (3GPP). The workshop would end with a Panel where conclusions on 
project synergies and standardization strategies were be discussed. 
 
During the workshop, a questionnaire was distributed among the participants in order 
to gather feedback on the quality of the event. The results of this questionnaire will be 
discussed below. 

3.2 Programme 

The programme of the first workshop on CR standardization was as follows: 
 

 Opening address [FP7 CRS-i project] 
o Potential synergies across projects with spectrum related 

standardization activities (Paulo Marques, Instituto de 
Telecomunicações, Portugal) 

 Session 1: Cognitive Radio and White Spaces 
o Overview of the standardization work in IEEE DySPAN-SC 1900 

(Dominique Noguet, CEA-LETI, France) 
o FP7 5GNOW intermediate results and standardization strategy 

(Gerhard Wunder, Fraunhofer HHI, Germany) 
o FP7 SOLDER intermediate results and standardization strategy (Oliver 

Holland, King’s College London) 
o FP7 CORASAT intermediate results and standardization strategy 

(Nicolas Chuberre, Thales Alenia Space) 

 Coffee Break 

 Session 2: Device-to-Device communications and public safety 
o Overview of D2D Proximity Services standardization in 3GPP LTE 

(Michael Gundlach, NSN) 
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o FP7 MOTO intermediate results and standardization strategy (Vania 
Conan, Thales Communications & Security) 

o FP7 ABSOLUTE intermediate results and standardization strategy 
(Isabelle Bucaille, Thales Communications & Security) 

o FP7 EMPhATiC intermediate results and standardization strategy 
(Xavier Mestre, CTTC) 

 Session 3: Licensed Shared Access (LSA) 
o Overview of LSA activities in ETSI Michael (Gundlach, NSN) 
o FP7 ADEL intermediate results and standardization strategy (Tharm 

Ratnarajah, University of Edinburgh) 

 Panel: Conclusions on project synergies 
 
 

3.3 Results 

3.3.1 Opening address  

In his opening address, Paulo Marques of the CRS-i project provided an explanation 
of the activities of CRS-i. He went into ETSI RRS as a prime target, explaining the 
mandate issued by the EC to ETSI in May 2013 to perform standardization, pointing 
this out as a prime target for several RAS Cluster projects. He explained the activities 
of ETSI RRS WG1 in coordinated and uncoordinated use of TV White Spaces, inviting 
interested parties to contribute to protocols for the information exchange between geo-
location databases, which are still in draft status. A second activity covered under the 
mandate is Licensed Shared Access. Then, Paulo discusses WG2 which focuses on 
SDR, and notes that there is a notable lack of European players in this group, with the 
space mainly occupied by Asian stakeholders; also here, there could be an increased 
role for RAS cluster projects. Finally, WG4 works on Reconfigurable Radio Systems 
for Public Safety, were an early draft exists of a specification. Paulo also explains how 
RAS clusters can concretely contribute to ETSI work. 
 
Paulo also briefly goes into the activities of CRS-i, explaining that it produces 
customised standardization reports to RAS cluster projects including SDO status, 
opportunities, issues and tailored recommendations. Finally, he explains the 
motivations of the workshop, i.e. to identify opportunities for joint contribution and 
collaboration on standards. He explicitly includes public safety, as both 3GPP and 
ETSI are dealing with this. 
 

3.3.2 Session 1: Cognitive Radio and White Spaces 

 
First, Dominique Noguet of CEA-LETI provides an overview of the standardization 
work in IEEE DySPAN-SC 1900, discussing each working group and the past and 
active projects. He points out that CRS-i's main involvement in DYSPAN is in 
DYSPAN-SC, 1900.6 WG and subsequent TG and the 1900.7 WG. He informs the 
projects that, If they would have contributions to these groups, CRS-i is well placed 
and experienced to help doing this. Moreover, EU projects have been involved greatly 
already in the past (QOSMOS, COGEU, ACROPOLIS) and this has worked very well. 
CRS-i will further help the RAS community by producing reports following F2F 



CRS-i    D4.3 – Report on the second workshop on CR standardization  

 

 
 
Page 11 of 31 

meetings. These are currently targeted at identified "customer" projects, but if any other 
RAS cluster project is also interested in these, CRS-i will be happy to deliver the 
reports. 
 
Secondly, Gerhard Wunder of Fraunhofer HHI talks about FP7 5GNOW intermediate 
results and standardization strategy. Gerhard is coordinator of the 5GNow project. He 
starts by explaining the consortium and the project objectives. In doing so he also 
advertises the 5GNOW LinkedIn group with 300+ members, in which the industry is 
quite represented. 
 
He then goes into the 5GNOW status, starting by saying that the project has less than 
a year to go. Its ideas are expected to flow into the 5G-PPP, but it is deemed too risky 
to specify a waveform at this point. Some deliverables are public (such as 5G 
requirements and scenarios), some are confidential (e.g. waveform design).  
 
Subsequently, Gerhard goes deeper into the concept of sporadic traffic support. This 
is becoming more and more important (IoT, Tactile Internet fast access etc), requiring 
fast asynchronous access with control signaling and the device's payload in one single 
flow. 4G is not really suited for this because it does not scale well, having a bulky 
access procedure, large overhead and excessive latency. He introduces advanced 
mathematical theory as one solution for this. This takes into account access of 
thousands of users to the system (based on smart metering scenarios) and inclusion 
of control channel into the same resource.  
 
He then switches to Compressive Random Access, which is based on a unified frame 
structure for different service classes. A small 839 dimensions LTE PRACH slot is 
defined specifically for measurement, and its results are used to estimate the entire 
band. 
 
Concluding, Gerhard mentions the dissemination activities taking place (with a VTC 
booth in June, Globecom in December and MWC in February 2015). He concludes by 
pointing to a window of opportunity in 2014 and 2015 for study item on non orthogonal 
waveforms and standardization schemes. 
 
In the Q&A following this talk, there is a discussion between speaker and a Thales 
representative on various techniques (notably CRGSA) to improve throughput.  
 
Thirdly, Oliver Holland of King’s College London discusses FP7 SOLDER 
intermediate results and standardization strategy. He starts by explaining that 
SOLDER intends to bring together cellular and cognitive radio technologies through 
aggregation of heterogeneous bands, helping operators to aggregate bands not only 
within their own systems but also in other, more unknown bands. Different bands have 
different characteristics and requirements, but used well could benefit operators 
significantly. 
 
He then gives an overview of standardization plans and activities: specifically ETSI 
RRS WG1 and WG2 are envisaged although there is no WI on aggregation. Therefore 
the work recently done on LSA could be taken as a basis to combine LSA resources 
with other resources. Secondly, coordination of TVWS secondary systems (so as to 
not create a tragedy of the commons) is another point of attention, bringing to the table 
the coordination of aggregation of several bands. Thirdly, there is the issue of 
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communication between GLDBs, where an aggregation of resources could be 
considered once the databases are being used more. Finally, within ETSI WG2, 
SOLDER looks at SDR interfaces. 
 
In DYSPAN, SOLDER is already heavily involved. It contributes to 1900.1 to ensure 
that potential use of aggregation is covered but the terms and definitions of 1900.1. 
The timescale of these opportunities covers the entire lifespan of the SOLDER project. 
In 1900.6, SOLDER wishes to support spectrum databases with spectrum sensing 
information, so that the DBs can support aggregation. In 1900.7, contributions are done 
so that the radio interface for WS access created supports aggregation of spectrum 
opportunities, to enhance FBMC radio interface, to the cognitive plane (assisting 
aggregation, by e.g. choosing smartly which resources could and should be 
aggregated). The timescale for these opportunities is probably only in 2014, although 
the period could be extended. 
 
3GPP is important for SOLDER to be kept informed about, especially with regard to 
Carrier Aggregation, LTE-U, and Dual Connectivity. It is challenging to contribute to 
however. Finally, Oliver discusses the SOLDER trial within the Ofcom TVWS pilot. This 
is one of the most extensive and carried trials in the entire Ofcom Pilot. Objective is to 
test communications and systems possibly implemented in White Space: LTE 
multicast/broacast, BB for PPDR, TD-LTE and other general purpose TDD systems, 
WiFI in TVWS, wireless backhaul and M2M. This will facilitate the realisation of TVWS 
and the aggregation of resources including TVWS. The pilot will support the 
development and testing of relevant ETSI standards. 
 
Oliver concludes by inviting people interested in these topics and even in performing 
trials. In the Q&A there are questions from Thales on the bands envisaged for carrier 
aggregation, and from CRS-i on which standardization body is being given priority 
(answer: ETSI and IEEE P1900 first, 3GPP more challenging). 
 
Finally, Nicola Chuberre of Thales Alenia Space discusses FP7 CORASAT 
intermediate results and standardization strategy. He starts by pointing out that 
CORASAT, led by the University of Bologna is the first project addressing CR in 
satellite communications.. He explains the vision of the project: to exploit currently 
underused frequency resources due to interference of terrestrial or other satellite 
systems.  This includes doing work on the regulatory framework, since no provisions 
are currently in place. For this, the K-band is selected because this band receives most 
deployment of broadband systems (giants such as Google, Amazon and Facebook 
have plans to deploy large scale systems in this band). Use case scenarios have been 
set up, and techniques are being worked on. Nicola points out that from day 1, 
CORASAT has worked on regulatory concerns and on standardization. 
 
As for the latter, a technical report was set up in TC ERM which defines the interference 
scenarios and the hypotheses for the main satellite systems as well as the interfering 
other systems. This was transformed into a system reference document to serve as 
input to CEPT. A first draft was sent on 10 June 2014, a final version is expected by 
2015. Nicholas briefly described the contents of this System Reference Document. It 
contains system level KPIs for a given QoS; the project now wishes to examine what 
the impact of CR (database approach, interference modeling, cognitive zones, 
spectrum sensing, beamforming techniques etc.) has on these KPIs. The next step is 
then to describe and propose the technical solutions to CEPT. 
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Nicola concludes by mentioning that CRS-i could help to make the project visible in 
DySPAN and explain how it can contribute and take advantage of the spectrum 
sensing aspects of this work. 
 
In the Q&A Oliver Holland, as chairman of 1900.6 offers to discuss the spectrum 
sensing aspects of 1900. CRS-i asks whether CORASAT has looked into ETSI RRS 
work on GLDBs. To this, Nicola replies that the project looks at interfaces between 
GLDBs, currently only terrestrial but that these systems might serve as well. A 
representative of UNIS mentions that databases for satellite are already deployed for 
the UK and that they plan to use this for demonstration purposes. Conversely, the 
experience of satellite systems in determine algorithms for determining interference 
could help the TVWS discussions as well. 

3.3.3 Session 2: Device-to-Device communications and public safety  

As the first speaker of Session 2, Michael Gundlach of NSN gives an overview of D2D 
Proximity Services standardization in 3GPP LTE (Figure 1). Michael explains the 
general advantages, the specific advantages to public safety as well as some 
challenges and risks, mostly the fact that the business opportunity for D2D is not clearly 
defined at the moment. He outlines a large number of both general and public safety 
use cases, giving one example (Proximity Services-assisted WLAN Direct 
Communications Use Case). He also explains where D2D fits in the 3GPP structure: 
it is not considered in TSG GERAN but is studied in RAN, SA (especially WG1 
Services, WG2 Architecture and now also in WG3 security), and TSG CT (where WG1 
has D2D as work item). For now, these items are treated rather independently within 
the different work items. This leads to Study Items leading to Technical Reports (non-
normative docs), feed subsequent normative phase leading to technical specifications. 
However, he points out that in September 2013, due to overload, 3GPP decided to 
limit the number of ProSe features in Rel12.  
 
Michael then lists the different documents available on D2D, and gives an overview of 
the current progress, showing that some of the documents are already finished while 
others are still very draft. Looking at the roadmap, phase 3 for Rel12 needs to be 
finished this year, hence the limitation on ProSe features. At the same time, work on 
Rel13 has already started. 
 
Michael concludes by stating that CRS-i is active in 3GPP via Nokia and will continue 
to deliver standardization reports regarding D2D in 3GPP. A first report was produced 
in March 2014. By the end of July, a next report will be released dealing with the last 
RAN meeting and considerations regarding other 3GPP meetings. Again, CRS-i will 
be happy to help RAS projects contribute to these activities and to inform them further. 
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Figure 1 - Michael Gundlach of NSN giving an overview of D2D standardization in 3GPP LTE. 

Secondly, Farid Benbadis of Thales Communications and Security talks about FP7 
MOTO intermediate results and standardization strategy. Farid explains that MOTO is 
about offloading traffic in  an opportunistic way, and that Thales coordinates this 
project. In order to deal with exploding traffic on cellular networks, non-cellular 
offloading is being considered. To do this, a cellular network is connected to an 
operator-controlled wifi network, combined by direct user-to-user traffic. Farid explains 
the fundamental as well as practical challenges related to this approach. He also 
clarifies that MOTO is focused on scenarios that accept some delay in delivery, so that 
opportunistic approaches are possible. This works in a push and a pull scenario: in 
a push scenario, a list of users, the content to offload and the necessary SLA is defined, 
after which offload takes place; in a pull scenario, the request from the use first needs 
to be analyzed, and it need to be determined whether the requested content is 
"offloadable". 
 
This work is brought into standardization in 3GPP (with ANDSF as underlying 
handover control mechanism as well as three offloading mechanisms: Local IP Access 
(LIPA), Selected IP traffic offload (SIPTO) and, especially, IP Flow Molbility (IFOM)), 
IETF: Lightweight Online Certificate Status Protocol (OCSP), WIFI Direct and 3GPP 
ProSE. In these activities, MOTO contributions are aimed at fostering development of 
novel coordination mechanisms and inter technology scheduling protocols 
 
Thirdly, Isabelle Bucaille of Thales Communications & Security talks about FP7 
ABSOLUTE intermediate results and standardization strategy. Isabelle briefly explains 
multiple SDOs where contributions have been made: In ETSI, the project contributed 
to SCN WG. Within RRS, it monitors and contributed to several groups. In EMTEL SC, 
the project is also contributing; in 3GPP, one contribution has been made to the SA1 
group.  
 
Finally, Isabelle points out that D2D Is very important for public safety services, 
therefore ABSOLUTE works with large area eNodeB links complemented by D2D. One 
of the scenarios considered is an ad hoc mode in the absence of any other networks 



CRS-i    D4.3 – Report on the second workshop on CR standardization  

 

 
 
Page 15 of 31 

in a public safety scenario. Important to note is also that in such cases, an end user 
device acts as a beacon (for synchronization and neighbor detection) but is not 
responsible for the allocation of resources, so that ad hoc network has no centralized 
control. 
 
Isabelle than briefly explains the D2D communication protocol, designed with as little 
change as possible to the existing standards. She notes it would be interesting to share 
results between several similar projects to see what would be the best way for these 
projects to approach 3GPP release13. In release12, only broadcast mode will be 
standardized, so more work will need to be done in Rel12. Again, some synergies 
could be found with other projects for this. 
 
In the Q&A, CRS-i points out that it works on D2D in 3GPP, so that there is 
considerable scope for combining efforts. Isabelle adds to this that from ABSOLUTE 
side, a lot of contributions are made, but due to a lack of time not all of these are 
presented within3GPP. So already there a shared effort could be very beneficial. 
 
Finally, Xavier Mestre of CTTC discusses FP7 EMPhATiC intermediate results and 
standardization strategy. He explains that the project is mainly focusing on PMR, 
proposing a broadband version next to the classical narrowband PMR (e.g. TETRA, 
TETRAPOL, TETRA2/TEDS). Even though current standards are evolving quite a lot, 
they cannot accommodate the increasing demand for true broadband PMR services. 
LTE could be used for these services, but to do this frequencies need to be allocated. 
The idea of EMPHATIC is to make BB PMR systems co-exist with legacy systems 
using a Fast Convolution Filter Bank technique. Xavier then describes the technical 
approach to do this, and the achievements of the EMPHATIC process so far. He 
outlines two different scenarios: a cell based (centralized) and an ad hoc 
(decentralized) scenario. Currently mainly the first scenario is being considered. 
 
In terms of standardization, Xavier mentions that CRS-i provided two standardization 
reports in the preceding month on relevant standardization bodies of special relevance 
to EMPHATIC, which he considered as very useful (one on P1900.6, the other on ETSI 
RRS WG1, WG2, WG4). These reports have been circulated and will be further 
discussed during the upcoming GA. However, resources for standardization are limited 
so only WG4 (public safety), where contributions are taking place to a feasibility study, 
is currently being targeted? 
 
In the Q&A, CRS-i says it is happy to know that CRS-i was helpful. Regarding ETSI 
WG2 on SDR radio architectures, CRSI will organize a conference call with the 
chairman of this working group in July. Since there are too few EU participants in this 
WG, CRS-i will try to coordinate this better. 

3.3.4 Session 3: Licensed Shared Access (LSA)   

The third session kicked off with an overview of LSA activities in ETSI by Michael 
Gundlach of NSN. Michael starts with a short overview of LSA principles as a middle 
ground between exclusive use and shared use. He explains ETSI RRS is currently 
looking at the 2.3-2.4 Ghz band as a specific band for LSA (while the US is looking at 
other bands). He demonstrates what the benefits could be for operators, stresses that 
LSA is a complementary licensing method, not a sharing technique, and that 
approaches and architectures are different between EU and US and also between EU 
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organisations/projects.  
 
Michael then outlines the regulatory bodies dealing with LSA (CEPT, RSPG and ITU) 
and the main documents/reports they have released on the topic, as well as the main 
EU research efforts on the  topic: METIS, ADEL (EU), CORE+ (Finland) and COMORA 
(Germany). He notes that research projects, in the solutions they develop, go further 
than ETSI, which focuses on shorter term marketable solutions for LSA. 
 
Subsequently, he then goes into the ETSI standardization process for LSA. Three 
documents are of importance here, one of which has been finalised (System Reference 
Document for LSA). The other two are normative documents (specifications): the first 
one is a stage 1 document which is nearly finalized, while the second, stage two 
document was supposed to be finalized but it now scheduled for finalization towards 
the end of the year. These activities take place within WG1 (system aspects and 
cognitive functionalities). As for the roadmap for future work, stage 3 is now starting, 
for which liaisons need to be made to 3GPP. Leading organisations in these activities 
are Qualcomm (editor), Nokia, ANFR, Intel and, more recently, Ericsson, Telecom 
Italia and others. 
 
In terms of implementation, Michael states that principles are clear but discussion is 
still taking place on certain important details, e.g. the role of the regulator. Probably a 
phased approach will be adopted, starting simple and moving towards more complex 
scenarios (e.g. international, cross border LSA not currently supported).  
 
Michael concludes by pointing out that CRS-i will continue to deliver regular 
standardization update reports regarding LSA in ETSI TC RRS. The first of these 
reports has been produced by NSN on April 11, 2014. Finally, he states that CRS-i 
would be happy to discuss with projects the possibility of joint contributions to 
standards on cognitive radio and dynamic spectrum access, including Licensed 
Shared Access.  
 
In the Q&A, Oliver Holland of KCL asks whether LSA activities in ETSI RRS are in 
line with TVWS spectrum databases. Mchael responds that, at least in the first 
phase, this is not the case, although it might be added later. 
 
Finally, Tharm Ratnarajah (University of Edinburgh, coordinator of the project) 
discusses FP7 ADEL intermediate results and standardization strategy. Tharm first 
outlines the project vision of virtualization as a key characteristic in 5G. LSA is in this 
context viewed as a continuation of the Cognitive Radio concept so that QoS can be 
guaranteed to both incumbents and LSA licensees. The project therefore takes a 
broader view on LSA than the one currently taken by regulation.  
 
Since the start of the project, scenarios have been developed. This includes a railway 
scenario developed by Thales, small cell, micro cell, shared infrastructure, pooling of 
resources etc. ADEL is also discussing much different bands than the regulatory  level 
currently does (e.g. TVWS etc.) The project is also looking at the PCAST evolutions in 
the USA as well as at user typologies. A functional architecture is proposed consisting 
of a repository, a controller and spectrum sensing, and an integration with 3GPP is 
foreseen. Final expected result is a 10 times more performance, 10 times more 
spectrum and 10 times more base stations for 1000 times more capacity. 
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As for standardization, no activities are reported for now. However, a slideset was 
provided to CRS-i to present in an ETSI meeting this week. Related to this, in the Q&A, 
CRS-I asks whether ADEL is investigating how far it is removed from the LSA 
architecture currently being developed in ETSI RRS. Tharm replies that a partner is 
looking at this. 
 

3.3.5 Panel: Conclusions on project synergies  

Following the different project presentations, CRS-i coordinator Paulo Marques (IT, 
Portugal) presented an analysis of potential synergies and collaborations in the field of 
standardization based on the input provided by the projects prior to the workshop. For 
this, first a thematic mapping was made which, is represented by Figure 2 below. 

 

Figure 2 - Relations between projects working on CR and DSA 

 
The next step consisted in the mapping of concrete project research directions to target 
standards. Some, but certainly not all of these originate from the data provided by the 
projects themselves, since they are not always aware of the opportunities and ongoing 
activities in various SDOs. The mapping is shown in the figure below. Note that the 
table is an update of the one actually shown during the workshop, with two additional 
projects added to the list. 
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Figure 3 - Overview of CR and DSA related potential target standards for EU funded research projects 

 
The third step consisted of identifying opportunities for coordinated and concentrated 
efforts by various EU funded projects. Obviously, this is an ongoing process and 
subject to further interactions and approval of the projects. By way of example, some 
of the actions currently under study by CRS-i are:  

 Trigger a new Study Item in 3GPP on Non Orthogonal Waveforms (useful to 
EMPhAtic and 5GNOW, however the ideal timeframe of this action is beyond 
the timeframe of these projects); 

 Contributions to 3GPP LTE RAN on D2D (ProSe): ABSOLUTE and MOTO, both 
lead by Thales, are involved, but extra support is needed, therefore a Task 
Force is considered; 

 Contributions to LSA system architecture work in ETSI RRS WG1: here, CRS-i 
can support the ADEL project, however, it needs to be noted that the ADEL 
vision is beyond the current standardization work in this group (e.g. including 
sensing), whereas the ETSI priority is to finalize the architecture specifications 
with a practical/simple approach for LSA; 

 Contributions to White Spaces technologies in IEEE DySPAN-SC: here, CRS-i 
and SOLDER may collaborate 

 Contributions to ETSI RRS WG2 (SDR): here, SOLDER, EMPHATIC and 
CREW may collaborate; 

 Contributions to ETSI RRS WG4: exploiting synergies among commercial, civil 
security and military domains (Objective C of the EC Mandate M512): CRS-i, 
ABSOLUTE and EMPhAtic may coordinate activities. 

 
Finally, CRS-i presented a tentative roadmap for these activities, which is shown in 
the figure below. 
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Figure 4 - Time window to exploit opportunities for collaboration 

 

3.4 Feedback to the workshop 

For the first time, CRS-i distributed a questionnaire during a workshop to gather 
feedback from participants. The workshop attendants were asked to evaluate the 
workshop using a scale from 1 to 5, where 5 is “Strongly Agree” and 1 is “Strongly 
Disagree” The areas considered, as well as the average evaluation provided by the 
attendants is as follows: 
 

The workshop content was consistent with the description in the agenda.  4.11/5 

I can use the information I learned right away. 3.67/5 

Overall, the speakers of the workshop were knowledgeable. 3.89/5 

Overall, the speakers of the workshop were engaging. 3.56/5 

The workshop met or exceeded my expectation. 3.56/5 

The topics covered were relevant, interesting and timely. 4.33/5 

The conclusions were relevant for my project. 3.78/5 

I will likely use the CRS-i consultancy services for my project. 3.67/5 

 
As it can be seen, the feedback regarding the quality, timeliness and overall interest of 
the workshop as well as the CRS-i standardization consultancy service was quite 
positive. Moreover, almost 70% of the attendants responded that they would 
recommend this workshop for the next year’s conference agenda. 
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Moreover, the attendants were requested to express their opinion on the main 
challenge for an effective contribution from R&D projects to standards. The most 
common responses were on the problem of aligning the project timelines with the 
standardization timelines, on the difficulties of providing joint contributions that span 
across different projects, as well on as the difficulty in obtaining knowledge on the 
standardization procedures. 
 
Regarding the way CRS-i could improve its efforts towards assisting R&D projects to 
be more effective in CR/DSA standardization, the main recommendations were to 
cover more subjects relevant to the philosophy of this workshop, as well as to represent 
projects in the respective standardization meeting, a service which is already offered 
in the context of CRS-i. 
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4 RAS cluster workshop on flexible spectrum 

4.1 Theme and organisation 

In addition to the EUCNC event, a half-day CRS-I workshop collocated with the Net-
Tech Future Coordination and RAS Cluster meetings was organised in Brussels on 23 
October 2014. As was the case the year before, the idea of this workshop was to take 
advantage of the presence of RAS cluster members to gather and provide updates on 
research and standardization activities in the field of flexible spectrum use. The 
reformed, one-day format of the Net Tech Coordination Meeting (with its various cluster 
meetings in the morning and the plenary session in the afternoon) combined with an 
EU-Taiwan symposium organised the next day, resulted in a relatively limited time slot 
for this additional workshop. For this reason, it was decided that priority would be given 
to a few good keynote presentations in line with the ambitions of CRS-i’s International 
Advisory Board (i.e. to gather inputs from influential global speakers) and a limited 
number of complementary project presentations, and that other RAS clusters could 
disseminate messages via the opening CRS-i slot. 
 
Eventually, the four speakers selected ‘represented’ the three main standardization 
streams for flexible spectrum, i.e. IEEE (Vic Hayes), ETSI (Seungwon Choi) and 3GPP 
(Mariana Goldhamer, Hugo Tullberg). In terms of IAB input, the contribution of Vic 
Hayes was particularly interesting because it brought valuable insights into the 
successful transfer from wireless research to standards on the one hand (since Mr. 
Hayes was very closely involved in the standardization of 802.11), and applications of 
those insights to Cognitive Radio on the other hand (since the speaker is closely 
involved in the Dutch Cognitive Radio Platform). The keynote of Seungwon Choi in its 
turn provided a very interesting overview of CR developments in Korea 
(complementing information provided by NICT’s Hiroshi Harada at a previous 
workshop) while also going deeper into SDR architecture standardization within ETSI 
RRS, which is presided by Mr. Choi. Both these IAB interactions, as well as the ensuing 
panel discussion will be discussed in more detail in “D4.5: Report on the 
standardization/regulatory debate between CRS-i and the USA and Japan ‘s “cognitive 
radio stakeholders” – final”. 
 
 



CRS-i    D4.3 – Report on the second workshop on CR standardization  

 

 
 
Page 22 of 31 

 

Figure 5 - A group of attendees 

4.2 Programme 

 Welcome and remarks from the European Commission 

 Portfolio of RAS projects achievements - Announcements from RAS cluster 
projects 

 CRS-i keynote 1: Vic Hayes (TU Delft, Netherlands): Lessons from WiFi 
standardization and the role of flexible spectrum use 

 CRS-i keynote 2: Seungwon Choi (Hanyang University, Korea): Cognitive Radio 
developments in Korea and the standardization path of Software-Defined-Radio 
architectures 

 Coffee break 

 Mariana Goldhamer (4GCelleX): TROPIC project: standardization status with a 
focus on 3GPP 

 Hugo Tullberg (Ericsson): METIS project: Radio access elements for 5G and 
the path towards standardization 

 Panel: The link between Research and Standards 
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Figure 6 - The workshop panel 

4.3 Results 

4.3.1 Vic Hayes: Lessons from WiFi standardization and the role of flexible spectrum 
use 

Vic Hayes points to four key conditions which need to be fulfilled to successfully 
introduce new wireless technologies in the way he had done with 802.11: spectrum, a 
leading firm,  an industry standard and an industry alliance. He then goes into these 
four requirements separately. 
 
Spectrum 
Vic explains how spectrum for unlicensed wireless devices was provided first by the 
FCC (due to the work of Mike Marcus), which allowed its use in three bands. This was 
in May 1985; low price transistors were already available at the time, yet it was a 
revolutionary ruling because it was not demand driven. However, shortly after the 
responsible FCC Unit was disbanded, afraid that a Japanese company would impose 
itself on the market just created, and Dr. Markus was exiled to the enforcement 
department. During the first 3 years, nothing happened, then approvals started coming 
slowly, and slowly gaining importance. By 1990 there was an approval for a 2000 kbits 
system.  
 
However, global spectrum was required, so discussions with CEPT wer started. In 
1991, 100 mW applications were allowed, then spectrum was found in the lower part 
of the 5GHz band, but only for devices following a to-be-made ETSI standard called 
HIPERLAN in 1992. After the WRC however, companies needed satellite uplink 
capacity and CEPT agreed to share the HIPERLAN spectrum with these. In 1998, 
CEPT came up with new stricter regulations for this coexistence, but in return 
increased the spectrum available. In 2000, an agenda item was filed for the WRC to 
allow Wireless Access Systems on a co-primary basis in these two bands. In 2003 they 
succeeded. 
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The lessons Vic draws from this experience are: 

 Go for global and harmonized spectrum at co-primary level; 

 A WRC resolution was only possible after working out solutions with military 
radar. In practice, devices would have to check whether radars are active in 
the band. But this detection could be switched off, leading to interference, so 
ensure penalization of infringement; 

 Be prepared to participate in many fora in order to get spectrum and handle 
sharing studies 

 
Leading firm: NCR 
Vic explains that he worked for a firm specialized in cash registers, which had to be 
connected to the back office. Because US supermarkets like to change the floor plan 
regularly, NCR looked eagerly at wireless solutions. It came up with its first products 
in 1991. The real breakthrough however came in 1999, with a 100 USD 11mbit device. 
When the first standard was available in 1997, Steve Jobs wanted this in his new 
devices. Vendors were interested to deliver, however with  50 USD set as the 
maximum price, none were able to comply except NCR. The NCR technology was 
shipped into the first generation of Apple Airports and became a big success. 
 
The lessons drawn for Vic are: 

 Go for an open platform: IEEE makes available all information on the website. 
For 802.11, this was difficult at the start: in 1999, there was no internet, so 
documentation had to be sent to 200 people in paper. Only now Vic is 
digitizing all this material; 

 Take the lead: before Vic accepted the chairmanship of 802.11 he declared he 
would not defend the company position in the SDO, so a to remain impartial; 

 Ensure sufficient funding; 

 Ensure long term funding 
 
Industry standard 
Vic started work on the standard in 1987 and achieved a breakthrough in 2000. First 
target standard was the 802.4 Token bus group because it already had a wireless 
extension, so this would lessen the bureaucracy. It soon turned out that work on this 
technology had been given up, so Vic was offered the lead. However, the token system 
did not work, and since the people working on Ethernet were not interested in working 
on a wireless version, a new group had to be founded. 
 
During the standardization, a number of battles had to fought against competing 
initiatives. One of these was the Frequency hopper versus Direct Sequence battle, 
which was difficult because while the first was easier to implement, the other was 
more robust. Other battles discussed by Vic were with the HomeRF working group 
and, of course, with the HIPERLAN initiative. 
 
The lessons drawn for Vic are: 

 It is essential to have a clear market objective; 

 The standards process requires time to reach consensus and implementation: 
IMT2000 for example started in 1985 as PFLMTS, with first deployment only in 
2000, while Ethernet was started in 1980 and only reached full market in 1990 
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Industry alliance 
In 1999, the Wireless Ethernet Compatibility Alliance was established. Later the name 
was changed to WiFi Alliance. Vic asked this group for budget in order to carry out 
sharing studies, and succeeded. The result was a certification scheme that works well 
until today. 
 
Therefore, the lessons drawn are: 

 Establish industry alliance 

 But do not do this too early, e.g. wimax was too optimistic in their gains and 
people got disappointed 

 
Application to flexible spectrum 
On the business side, Vic notes that there is a considerable chicken and egg problem 
in the domain of flexible spectrum use, since spectrum owners are reluctant to share, 
while users are waiting for viable products or services. To help solve this issue, Vic co-
started CRPlatform.nl in The Netherlands with the objective of looking for concrete use 
cases. They have already had extensive discussions with broadcasters, the military, 
the vendors etc, but no clear solution has been found as yet. 
 
The speaker gives a short overview of the various standards, and distinguishes 
between unlicensed solutions, which can only serve best effort based business 
models, and licensed models, where LSA could be a very promising solution. 

Figure 7 - Vic Hayes giving a keynote 
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As lessons to draw from present experience with CR, Vic concludes that stakeholders 
need to establish a good business plan, participate in regulatory activities (on the 
national, regional and global level), and participate in standardization activities 
 
In the Q&A session, a first discussion focuses on the reasons for the failure of the 
HIPERLAN standard. According to Vic, Wifi concentrated on level 2 of the OSI model, 
while HIPERLAN was active on all 5 (like Bluetooth), which meant attention had to be 
diverted, and interoperability problems were generated. Marianna Goldhamer, who as 
ETSI BRAN vice chairman was very much involved, adds to this that operators wanted 
ATM MAC layer, but that this was much too expensive. Vic also thinks that HIPERLAN 
came too late to reach the USD 100 pricepoint that WiFI had already reached. 
 
Paulo from CRS-i asked what, according to Vic, the role of research has been. To this, 
Vic replies that input from various academic groups had been crucial. Moreover, 
indirectly many people participating in the standards group came from the three 
technical universities in The Netherlands. 
 

4.3.2 Seungwon Choi: Cognitive Radio developments in Korea and the standardization 
path of Software-Defined-Radio architectures 

Seungwon Choi starts by introducing himself and his work. He started a research 
centre in 2012 with funding from the Korean Ministry of Science as well as company 
support (worth 800+300k respectively). His work focuses on the combination of a 
service application layer with a virtualized layer combining different network layers. At 
each network component a node is placed, which created a separate layer of agents. 
The nodes can be reconfigured depending on the service required. For this to happen, 
the device must be reconfigurable as well, which explains the interest in SDR. 
 
Then, he goes into the status of CR research and implementation in Korea, discussing 
developments in government, industry and academia respectively. Firstly, on the 
government side, efforts are currently mostly focused on DB oriented DSA in TVWS. 
DSA through spectrum sensing is not very active yet. Policies in this domain started in 
Korea in December 2010; a TVWS test service was launched on Jeju Island in 2011. 
The service envisaged was Super WiFi for touristic applications; an observatory, a park 
and a resting area were chosen as locations. A second test was held in Namyangju, 
close to Seoul, in 2011. The use case here was video transmission from underground 
areas in case of disaster. As for standardization of these technologies, ETRI, the 
largest research lab in Korea, has been active in 802.22 and ECMA-392. Seungwon 
provides a short overview of the different technologies they have contributed, and also 
explains the ETRI TVWS testbed. 
 
With regard to industry activiites, Seungwon explains that Samsung Electro-Mechanics 
(SEM) in Suwon works on spectrum sensing solutions for CR driven applications. 
Applications are in the sphere of TVWS, SDR for military and commercial applications, 
and link optimization for interference inherent commercial applications. Seungwon 
notes that Samsung itself does not seem to believe in CR technology. For reaching 
wideband, there are two solutions: carrier aggregation and higher frequencies; 
Samsung has chosen the latter option for their 5G solutions.  A second company also 
having some activities is LG Electronics in Seoul, who are working on a multimode 
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multiband common mobile platform. From the side of academia, Seungwon explains 
his own activities at Hanyang University, and mentions Soongsil University as well. 
 
Subsequently, Seungwon goes into the work he is doing within ETSI RRS WG2 
focusing on SDR technology. First, this group defined several mobile device 
reconfiguration classes, and then outlined an architecture reference model, of which 
he explains the various modules. Finally, he outlines a Radio Application deployment 
scenario, where new radio applications can be downloaded from an "app store". 

4.3.3 Mariana Goldhamer: TROPIC project: standardization status with a focus on 
3GPP 

Mariana starts by outlining the project objectives, ie. offloading over cooperative 
femtocells. She then explains the two components needed to realize this: radio 
enablers and distributed computing over small cells. 
 
She subsequently goes into standardization aspects for the radio enablers. Focus of 
TROPIC is on TSG RAN plenary, RAN1, RAN2, RAN3 and AGH1 (ad hoc group on 
ITU (internal) coordination). Within 3GPP, TROPIC participated in a number of studies, 
which resulted in technical reports, as well as in technical specifications. More 
particularly, 60 contributions were done in 15 meetings by two universities and two 
industrial partners. TROPIC can now claim impact in 4 different domains of work, and 
a fifth one is to be expected. 
 
She then spends some time talking about the concept of flexible multiplexing. After 
some initial resistance within RAN1, there are now 15 companies for Release 13 
supported by 15 companies. However, at the time there was lack of EU regulatory 
support. In September 2013 however, ECC PT1 dedicated an agenda item to TROPIC. 
Since then, there has been support from ECC officials and good feedback from 
industry, but TROPIC had no planned resources to conduct a needed coexistence 
study. 
 
Besides this, further steps are needed (an ECC technical report, a licensing framework, 
an ECC decision etc), however this does not fit the time scale of the project (clearly 
pointing to the opportunities but also to the drawbacks of project standardization). 
Nevertheless, the eCoMP work in RAN1 was very successful thanks to simulations 
produced by a university. Activities have started on distributed computing in ITU-SG13, 
3GPP SA1 and 3GPPRAN3 but again this does not match the time scale of the project. 
Therefore, Mariana concludes that important impact in ECC PT1 (for releasing more 
than 200MHz of un-used spectrum in lower frequency bands), in ITU (for contributing 
to Distributed Cloud Computing in SG13 and SG11) and in 3GPP (for standardization 
of Z-Protocol and algorithms in RAN3) will be missed because of the project ending 
prematurely. 
 
During the Q&A, Vic Hayes comes back to the timing mismatch between the project 
lifetime and the standardization roadmap. He states that the right time frame is very 
important, and EU funded projects are too short to have fundamental impact. Therefore 
he thinks that there should be specific projects (such as CRS-i) aimed at 
standardization 

4.3.4 Hugo Tullberg: METIS project: Radio access elements for 5G and the path 
towards standardization 
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Hugo starts by outlining different METIS scenarios for 5G. According to him, the big 
challenge is to integrate "extreme mobile broadband" with massive machine type 
communications and ultra-reliable (critical) MTC in one radio interface. He then goes 
into the 5G concept overview, explaining the various radio access elements that need 
to be standardized for the three scenarios (xMBB, M-MTC, U-MTC). For xMBB, 
evolutions are more or less business as usual and already on the roadmap. For MMTC, 
however, much more changes are required, while for UMTC novel waveforms, 
advanced HARQ, multi-operator D2D operation etc. must be developed. Hugo then 
goes into architecture and signaling elements, pointing to the need of multi-rat 
integration, SDN, NFV, frequency agility and a split between the Control Plane and the 
User plane. He points specifically to the problems caused by devices that have 
interfaces provided by multiple vendors especially in cases where things go wrong. He 
also clearly states that verticals (sectors such as the automotive industry) are vital to 
make this happen, and therefore must be closely involved (also in standardization), 
because they will be the ultimate users. 
 
3GPP will be the primary standardization body involved, while IEEE will also be a very 
important body to target. Coming from the telecoms industrie, Hugo states that METIS 
already know how this process works; the question is whether it is desirable to open 
this up to the verticals (and their own SDOs).  In practice, the various constraints posed 
by verticals will lead to many other SDOs being involved. 
 
He fully agrees that for a research project it is difficult to standardize, however is not 
fully convinced that it should be a project per se that should always go to 
standardization. Finally, Hugo quickly looks at the 5G time plan. Release 14 should 
contain the first work on 5G, by 2020 the ideas on it should mostly have crystallized. 

 
  Figure 8 Hugo Tullberg giving a keynote 
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4.4 Feedback to the workshop 

Again, the workshop attendants were asked to evaluate the workshop using a scale 
from 1 to 5, where 5 is “Strongly Agree” and 1 is “Strongly Disagree” The areas 
considered, as well as the average evaluation provided by the attendants is as follows: 
 

The topics covered were relevant, interesting and timely.  4.11/5 

I can use the information I learned right away. 3.67/5 

Overall, the speakers were knowledgeable and engaging. 4.22/5 

The meeting met or exceeded my expectation. 3.89/5 

The panel conclusions were relevant for my project. 3.67/5 

I will likely use the CRS-i consultancy services for my project. 3.38/5 

 
As it can be seen, the feedback regarding the quality, timeliness and overall interest of 
the workshop as well as the CRS-i standardization consultancy service was again quite 
positive.  
 
Moreover, the attendants were requested to express their opinion on the main 
challenge for an effective contribution from R&D projects to standards. The most 
common responses were on the problem of aligning the project timeframes with the 
standardization timelines (an opinion also voiced at the Bologna workshop), on the fact 
that standardization activities are mainly driven by industrial partners, i.e., the need for 
a project to have industrial partners who are active in the related standardization 
groups, as well as on the challenge of meeting the requirements and constraints 
between innovation and standardization. 
 
Regarding the way CRS-i could improve its efforts towards assisting R&D projects to 
be more effective in CR/DSA standardization, the main recommendations were to 
expose the position of standardization organizations towards cognitive radio, as well 
as to directly participate in standardization meetings, a service which is already offered 
in the context of CRS-i. 
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5 Conclusion  

The two Workshops on flexible spectrum standardization discussed in this deliverable 
may be considered a success by the project. They featured interesting keynotes from 
IAB members, relevant updates on standardization activities for the main streams 
followed by CRS-i (TVWS, LSA, D2D), and nine RAS cluster projects were able to 
present their objectives and results and reflect specifically on their standardization 
needs and the role CRS-i could play in these.  
 
Several contributions from both RAS projects and from keynotes (notably the one from 
Vic Hayes) clearly showed the need for coordination in standardization and for projects 
that carry out these activities beyond the project lifetime. The thorough analysis by 
CRS-i of the contributions to the EUCNC workshop has led to a set of concrete 
proposals for standardization coordination, some of which are already being 
implemented. The keynotes also showed the usefulness of inviting IAB members in 
order to get a complete picture of global evolutions in Flexible Spectrum, from a 
research, standardization, regulation as well as implementation perspective. 
 
The attendance to the workshops was good and the audience feedback, gathered now 
via a questionnaire, seems to indicate that the project coordinators and regulators 
attending the events consider them relevant and interesting. 
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