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Executive Summary

The objective of the POWERNET project is to validate the “Cognitive” BPL
(CBPL) technology in the field. Thereby, properties like coexistence with other
services in the same frequency band, bandwidth-efficient notching, low
electromagnetic (EM) radiation, and noise immunity have been tested.

This report summarises the dissemination activities undertaken in the
POWERNET project during the project life time and plans after the completion of
the project: presentations at several conferences and at the Concentration
meetings.

The web site of the POWERNET project includes information about the papers
presented at the different international conferences, lists the public deliverables
and reports on the progress at the IEEE standardization. The project web site
received a good number of visitors and multiple downloads of the project
deliverables.

Liaisons with a number of IST projects, national and European agencies, as well
as the project’s active participation in standards activities actively have raised
the visibility of the POWERNET project to different target audiences.

A particular effort has been made with respect to standardization. One of the
project partners has actively participated in the IEEE P1901 standardization
activity and the CBPL technology used in the POWERNET project is being
proposed for consideration as a baseline technology within the Merged
HomePlug/Panasonic Proposal.

The trial site in the city of Neuchéatel has received a number of visitors from
global corporations (IBM, PANASONIC and SIEMENS) who are interesting in the
CBPL technology and in the results of the POWERNET project, and have shown
interest in the new technology and its future commercialisation.

One of the project partners is planning to develop a chip set based on the CBPL
technology to allow the development of competitive commercial products based
on the CBPL technology.

The project partners have submitted two patent applications.
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Acronyms

AC Alternate Current

ADC Analog to Digital Converter

AFE Analog Front End

ASIC Application Specific Integrated Circuit
BPL Broadband over Power Line
CBPL Cognitive BPL

CPU Central Processing Unit

DAC Digital to Analog Converter

DC Direct Current

DDS Digital Synthesis Device

DFB Digital Filter Bank

DSP Digital Signal Processor

FPGA Field Programmable Gate Array
HF High Frequency

HW Hardware

I°’C Inter Integrated circuit

ICT Information and Communication Technologies
IF Intermediate Frequency

LAN Local Area Network

LF Low Frequency

LNA Low Noise Amplifier

MCM Multi-Carrier Modulation

MSPS Million Samples Per Second
OFDM Orthogonal Frequency Modulation
PAM Pulse Amplitude Modulation

PLL Phase Locked Loop

PS Power Supply

QAM Quadrature Amplitude Modulation
SNR Signal to Noise Ratio

SRAM Static RAM

SW Software

VCO Voltage Controlled Oscillator

WP Work Package
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1. Introduction

Powerline Communications (PLC) uses the power grid and the electricity
distribution in-home to transmit broadband data in the frequency band* from 2 to
100 MHz.

A new acronym became a buzz word recently: Broadband over power lines
(BPL). A computer (or any other device) needs only to plug a BPL modem into
any outlet in an BPL communications equipped building to have high-speed
Internet access.

BPL communication offers obvious benefits relative to regular cable or DSL
connections: the extensive infrastructure already available would appear to allow
more people in more locations to have access to the Internet. Also, such
ubiquitous availability would make it much easier for other systems, such as
televisions or sound systems, to hook up. However, variations in the physical
characteristics of the electricity network and the current lack of standards mean
that provisioning of the service is far from being a standardized, repeatable
process, and the amount of bandwidth a BPL system can provide compared to
cable and wireless is in question.

The new concepts and technological results elaborated within the POWERNET
project will have an impact on the future of BPL communication. By actively
contributing to the IEEE Standardization of the BPL technology, it is ensured that
the technological advances are included in the upcoming new standard.

This Deliverable describes the overall strategy for the dissemination,
standardisation activities and exploitation of the POWERNET results. It identifies
the strategic impact of the project in terms of improvements to competitiveness
or creation of market opportunities for the project participants. It clearly
documents the partners’ plans for exploitation of the knowledge they have
gained.

The structure of the Deliverable is as follows:

Dissemination Strategy
Publications

Dissemination of Knowledge
Intellectual Property
Exploitation Plan

! Frequency band defined in the IEEE Project Authorization Request (PAR)
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The usage statistics from the POWERNET web site www.ist-powernet.orgs also
provided.

2. Dissemination Strategy

The POWERNET project investigated new approaches and concepts in order to
provide end-users with a new BPL technology “that works and satisfy the
customers”. An important effort of the project was therefore towards the
dissemination of both the concept and the results, which validate the technology.

The dissemination activities of the POWERNET project are summed up in the
WP6. The objective is to provide a comprehensive approach to the strategies of
visibility, dissemination, implementation and exploitation of the research results.

The POWERNET project aims to improve the BPL technology and thereby
provide new opportunities for revenue generation for services with the already
established infrastructure and to improve the manageability and reliability of the
power grid.

The main targets for the project’s dissemination activities are utilities interested
in smart grid applications, network providers, operators provisioning broadband
Internet services, and manufacturers providing home networking.

Typical forms of dissemination are through the Website, presentations at
workshops and conferences, IST Concertation Meetings, and contributions to the
BPL standardization at IEEE and ETSI.

The POWERNET project is participating in the “Broadband for All” cluster group,
and is in contact with the OPERA project consortium mainly with regard to IEEE
standardization activities.

The strategy chosen for dissemination is a mixture of continuous and event-
driven awareness activities: the web site reported continuously on the project
progress, while presentations at the conferences and publications highlighted
the results obtained and increased the awareness of the project.
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2.1 Press Release

The POWERNET consortium made a press release after the start of the project
and distributed this information through multiple channels in order to make the
powerline research community aware of the EU project and of its goals.

Press Release

POWERNET: European Commission funds development of new Broadind over
Powerlines access technology

Brussels, January 2006 — The EU-sponsored project “POWERN&E ®adband over Powerlines
that works and meets the users expectations”, whigarisof the “Information Society
Technologies (IST) project, started work on Novenlhe2005. The project POWERNET will last
for two years and has a total budget of 2,4 million elire goal of the project is to implement and
validate the new “Cognitive” Broadband over PowediiCBPL) technology. Successful field
trials will speed up the deployment of powerline commationis, leading to an increased
competition within the growing broadband market in ero

The European Commission is promoting the developmiamidardisation and deployment of
powerline communication in Europe. The project POWERMEEEts the strategic objective of the
European Commission’s initiative “Broadband for Allhe “Cognitive Broadband over
Powerlines” (CBPL) technology will increase competibhess of powerline communication
compared to alternative broadband technologies like, D&ble, WiFi and WIMAX. The
European Commission contributes 1,2 million euro to ttad budget.

The goal of the EU-sponsored project POWERNET isitthér develop and validate, under real
world conditions, the CBPL technology concept tesigdomputer simulation over the last two
years. The results of field validation of the CBREtHnology will allow rapid exploitation and
deployment of the technology.

The European consortium consists of five partnersofwehich (ACN, IMEC) are focussing on
the development of the CBPL technology, while twaeotpartners (CETECOM, Service
Industriels) will validate the functional units in theld. The fifth partner’s (Telscom) tasks are
project management, dissemination, standardisatidresploitation of the results of the project.
For details of the project sagww.ist-powernet.org

The partners in the POWERNET project are:

Telscom AG, Switzerland:

ACN Advanced Communications Networks SA, Switzerland
CETECOM ICT Services GmbH, Germany

IMEC, Belgium

Services Industriels of the City of Neuchatel, Switzsd

Contact:
Dr. Sathya Rao
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Tel: +41 31 376 2033
Fax: +41 31 376 2031
rao@telscom.ch

Additionally, the POWERNET project has been announced in Newsletters, in
which the goals of the project were presented.

2.2 Newsletters

CETECOM used their June 2006 Newsletter to reach their customers to inform
them about the activities of the POWERNET project.
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2.3 Web site

The project website has been up and running since the beginning of the project.
The domain name is www.ist-powernet.org.

The website contains all project data, press releases, news, public deliverables
and links to related activities.

A snapshot of the website is shown in Figure 1.
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Figure 1 Web site of the POWERNET project

2.4 Web statistics

Figure 2 shows the number of hits to the POWERNET web site during the first
and second year of the project (until 15 October 2007)
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Figure 2 Web statistics

2.5 Publications

The activity and the results of the POWERNET project were reported in several
papers and publications by the project partners as shown in the Table 1.

Date Paper title Conference/Workshop | Place Authors
15 Dec. Powerline communication | Broadband Europe Bordeaux, | S. Rao
2006 - a solution for and Convergence France
broadband access Workshop
21-22 Use of ubiquitous Concertation Meeting: | Brussels S. Rao
Mar. powerline infrastructure Bridging the ICT
2006 for providing broadband | divide
access to bridge the ICT
divide
29 March | BPL technology: IEEE P1901 and Orlando S. Horvath
2006 Comparison of known P1675 USA
techniques Standardization
Meetings
March Standards on PLC and BITKOM PLC Meeting | Saar- A. Ehre
2006 measurement methods bricken
April Broadband over Power FP7 Consultation Brussels S. Rao
2006 lines to bridge the digital | Workshop
divide
13-16 BPL Standardization IEEE P1901 and Tokyo S. Horvath
June P1675 Japan
2006 Standardization WG
Meeting
14-16 QoS issues in the access | ITU workshop Geneva S. Rao
June networks
2006
11-15 BPL Standardization IEEE P1901 Sofia- S. Horvath
Sept Status Standardization WG Antipolis
2006 Meeting (Nice)
3-4 Sept. | Importance of monitoring Concertation Brussels S. Rao
2006 in performance Meeting,
assessment Measurement and
Monitoring Workshop

POWERNET — WP6
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of BB4ALL Cluster
4-5 Sept. | “Broadband for All' using | Access’06 Athens S. Rao
2006 the Power Grid International S. Horvath
Conference
Oct. 2006 | POWERNET: New drive | CETECOM - A. Ehre
into the powerline Newsletter
technology
21-23 Networking issues of the IST 2006 Conference | Helsinki S. Rao
Nov. future and Networking
2006 Sessions
28-30 BPL requirements: IEEE P1901 San S. Horvath
Nov. 2006 | Technology standards Standardization WG Francisco
Meeting
1 Dec. 07 | Swiss ICT summit ICT Presentation Lausanne | S. Rao
11-14 “Broadband for all’ over Broadband Europe Geneva S. Rao
Dec. 2006 | the powerline to bridge the S. Horvath
ICT divide in Europe
15-19 Bridging the rural area Interworking 2006 Santiago, S. Rao
Jan. with ICT over BPL Chile
2007
25-27 ETSI Standards Group: ETSI group Meeting Wurzburg | A. Ehre
Jan. DKU UK 767.17
2007
22-25 BPL requirements: IEEE1901 San S. Horvath
Jan. Technology standards Standardization WG Francsisco
2007 Meeting
26-28 Analog Front-End ASIC ISPLC conference PISA Johann
Mar. 2007 | Requirements for a FDM Bauwelinck
Broadband Powerline
System Enabling Co-
Existence
9.13 Oct. | CBPL technology IEEE1901 Edinburgh | S. Horvath
2007 presentation for IEEE Standardization WG
Meeting
9-11 May | Powerline AFRICA 2007 Maputo, S. Rao
2007 Communication: Future Mozambiqu
of the intelligent home e
25-26 Broadband cluster and Concertation Meeting | Brussels S. Rao
Sept. future Internet
2007
16 Nov. Technology brokerage Swiss ICT Summit Winterthur | S. Rao
2007 event
1-6 Dec. Powerline communication | Broadband Europe Antwerpen | S. Rao,
2007 system with alternative 2007 S. Horvath,
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technology based on new Jan
modulation schemes Vandewege
3-7Feb. | A60MHz 2.5V 0.25um ISSCC conference San Jan
2008 SiGe BICMOS Powerline | (submitted) Francisco | Vandewege
Front-End IC with 99.5dB Johann
DR Bauwelinck

Table 1 Publications related to the POWERNET proje  ct

3. Dissemination of Knowledge to Date

Knowledge means the results arising from the project governed by this contract,
as well as copyrights or rights pertaining to such results following applications
for, or the issue of patents, designs, plant varieties, supplementary protection
certificates or similar forms of protection (Article 11.1.14 of the Contract)

3.1 Intellectual Property

POWERNET results are much closer to market than many other EU research
projects. The underlying concepts and algorithms were patented by one of the
project partners (ACN) before the POWERNET project was launched.

The POWERNET consortium has signed a Confidentiality Agreement pertaining
to intellectual property related activities and it has been agreed among the
partners to enable knowledge sharing on an equitable basis.

The patents related to CBPL technology as background and foreground
knowledge of the POWERNET project are:

WO 2004/091113 - System and method for data communication over
powerlines.

WO 2004/091159 — Method and apparatus for channel equalization in
multicarrier communication devices using discrete cosine modulated filter
bank or wavelet packet modulation.

During the project the ACN have submitted the following two patent applications:

POWERNET — WP6 Page 15 of 28




D6.2 Final plans for disseminating the knowledge Public

Method for the robust synchronization of a multi-carrier receiver using
filter banks and corresponding receiver and transceiver

Method and Apparatus Ensuring Broadband Communication with
Guaranteed Throughput and Latency

IMEC also submitted a patent application related the analog ASIC design.

3.2 Conferences

As shown in the list of publications (Table 1), the project partners presented the
POWERNET project and the obtained results at several conferences and events
dedicated to Broadband Communication.

This section gives some additional information about some of the conferences
and events listed in Table 1:

A half-day workshop entitled “Bridging the ICT divide' was organised
by Telscom during the Concertation Meeting in Brussels and co-
ordinated all related activities cluster, including the presentation from
POWERNET and OPERA.

The POWERNET project was presented in a number of Concertation
Meetings and in the “Broadband for All” cluster.

Participated in and presented a paper on the POWERNET project at
the Access Networks conference in Athens, 4-6 Sept. 2006, (See
www.accessnet.org)

Telscom and ACN have presented the POWERNET project at the
annual Swiss ICT Summit to the national delegates, 4 Dec. 2006, (See
WWW.ictsummit).

The intermediate results of the POWERNET project were presented at
the Conference and Exhibition “BBEurope” , 11-14 Dec. 2006, (See
www.bbeurope.orq).

A paper on the POWERNET Project Status was presented at the
INTERWORKING’2006 conference, 15-19 Jan. 2007. (See
www.interworking2006.orq)
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TELSCOM participated in all Concertation Meetings and provided the
input for the BBcluster group on the POWERNET project, Sep. 2007.

3.3 Standardization Activity

Three different standardization efforts are ongoing at the following
standardization bodies:

IEEE
ETSI

CISPR

IEEE has most advanced standardization activity and ACN has actively
participated in the work of the IEEE P1901 and P1675 Standardization Working
Groups:

IEEE P1901 "IEEE P1901 Draft Standard for Broadband over Power Line
Networks: Medium Access Control and Physical Layer Specifications" is a
working group for delivering broadband over power lines. The aimis to
define medium access control and physical layer specifications for all
classes of BPL devices - from long distance connections to those within
subscriber premises.

IEEE P1675 "Standard for Broadband over Power Line Hardware" is
working on hardware installation and safety issues.

Another ongoing stanadardization activity at IEEE is related to EMC issues:
IEEE P1775 "Powerline Communication Equipment - Electromagnetic
Compatibility (EMC) Requirements - Testing and Measurement Methods"

is a working group focused on PLC equipment, electromagnetic
compatibility requirements, and testing and measurement methods

3.3.1 Standardisation Process at IEEE P1901
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The IEEE P1901 project is developing a communications standard for high-
speed powerline devices. The standard will address all classes of high-speed
BPL products, including networking devices for the first-mile/last-mile connection
to broadband services and consumer products providing in-home networking
and multimedia distribution. The IEEE P1901 standard will ensure the delivery of
maximum throughput with high levels of quality of service (QoS). This standard
is limited to the physical layer and the medium access sub-layer of the data link
layer.

The standardization process as defined and agreed upon is shown in Figure 3.

PAR

Background

¢ Use cases

* Topologies

* Channel & noise models

* Definitions Call for
submissions

First Draft

Figure 3: Standardization process at IEEE P1901

The IEEE P1901 has defined a process allowing every Working Group member
to make proposals to the IEEE P1901 standard for consideration. There are
three working areas (so called clusters) in IEEE1901: Access, In-Home and
Coexistance. The future IEEE standard has to fulfill the requirements of all the
three clusters.

The access cluster sets requirements for bringing multimedia services to
residences via power lines and for electric utility applications. This involves
head-end hardware that extracts Internet signals from fiber-optic cables and
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places them on power lines, repeaters on distribution lines that keep the signal
viable, and customer premise equipment that extracts the signal for use in a
structure.

In-home requirements address the use of the power lines in a residence or office
as a digital broadcasting medium for the spread of ISP broadband services
inside the home, computer applications, whether from one computer to another
or to peripherals, as well as for consumer electronics audio, video and other
applications.

Coexistence and interoperability considerations are important because of the
many devices that may be on a BPL network. This cluster involves protocols
that govern how hardware for various applications can share the medium without
interfering.

There are three interest groups participating in the IEEE P1901 Standardization
Working Group:

HomePlug (with Arkados, Intel, InTellon, Motorola)
CEPCA (with Panasonic, Sony, Mitsubishi, NEC, ACN)

UPA (Current technologies, DS2, ILIEVO Schneider Electric) together
with OPERA members

These industry alliances have been formed to put forward different proposals for
the final selection of the standards at the IEEE P1901 meeting hold in October
2007.

The other members like IBM, Boeing, Duke Electric, France Telecom, Tokyo
Electric, IBEC, Texas Instruments have a more neutral position.

The deadline for submitting proposals for consideration for each of the three
clusters was June 6, 2007.

During the Edinburgh meeting all proposals were presented and discussed.

The IEEE P1901 working group evaluated and selected the proposals that best
met the requirements of each cluster.

“The goal is to create the best technical standard, whether from one or many
sources”. “The technologies chosen will form the baseline for the standard,
which will allow the full standard to be written and companies to begin creating
and testing prototypes of BPL hardware.”
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There has been a lot of lobbying activity between the Edinburgh and Boston
meetings resulting in merged proposals. The goal thereby was to increase the
chances of the submitted proposals being accepted. The following Merged
Proposals remained for the selection:

Access Cluster:

Homeplug-Panasonic
UPA-OPERA-Mitsubishi

In-Home Cluster:

Panasonic-Homeplug-HiSilicon
UPA

Coexistance Cluster:

Homeplug-CEPCA
CEPCA-UPA-SiConnect

The Cognitive BPL (CBPL) technology used in the POWERNET is included in
the Merged Proposal HomePlug-Panasonic. The technology is using a new
“Digital Filter Bank (DFB)” mondulation technique, which is also called “Wavelet-
OFDM”. The new technology provides bandwidth-efficient notching capability
and thereby the possibility to use the power lines for high-speed communication
while ensuring coexistence. Another inherent propoerty of the new BPL
technology is to provide bandpass communication.
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HomePlug Panasonic
Merged Proposal

For IEEE P1901
Access Cluster

Srinivas Katar, HomePlug
David Hunter, Panasonic
Stephan Horvath, ACN

16 October 2007, Boston

Page 1

Figure 4: The first page of the IEEE presentation

The downselection of the proposals following a previously defined and agreed
process was made at the Boston meeting from October 16, 2007. Before the
votes, several presentations of changes and additions to the submitted
proposals were made. One of these was the presentation of the Merged
HomePlug/ Panasonic proposal with the participation ACN as shown in Figure 4.
Thereby, the key features of the CBPL technology were presented.

The results of the downselection votes are presented in Figure 5 and were
announced to the press as shown in Figure 6.

Figure 5: Results of the downselection process
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Figure 6: Intellon’s Press release
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4. Future Dissemination Activities

The present dissemation activities are going to be increased in the near future. The
results of the 2™ field trials are going to made public and new publications are
planned reporting on the results.

In parallel, additional standardization activities are scheduled; first in the ITU-T, then
at CISPR22 and at ETSI.

4.1 Publication of the results of the 2 " Field Trials

The 2™ field trials will show the final performance of the Cognitive BPL technology in
the field. The CBPL Demonstration Units are going to use the analog ASICs
developed by IMEC and the Reed-Solomon code as a FEC.

The results of these field trials are going to be presented at different conferences
and published on the web site.

It is foreseen that a presentation of the EM radiation measurements will be made at
IEEE P1901 and at CISPR22.

nd

4.1.1 Standards used in the 2 EM Radiation Measurement Campaign

The following set of standards and publications will be used in the EM radiation
measurements campaign during the 2" field trials in Neuchatel.

DRAFT prEN 50471: June 2005, Electromagnetic compatibility (EMC) — Product
family emission standard for wire-line telecommunication networks

CISPR 16-1-1-Ed. 2.0: 2006-03: “Specification for radio disturbance and
immunity measuring apparatus and methods - Part 1-1: Radio disturbance and
immunity measuring apparatus - Measuring apparatus

CISPR 16-1-4-Ed. 1.1: 2004-05: “Specification for radio disturbance and
immunity measuring apparatus and methods - Part 1-4: Radio disturbance and
immunity measuring apparatus - Ancillary equipment - Radiated disturbances

CISPR 16-2-3-Ed. 1.0: 2003-11: “Specification for radio disturbance and
immunity measuring apparatus and methods - Part 2-3: Methods of measurement
of disturbances and immunity - Radiated disturbance measurements

EN 55022: 1998, "Limits and methods of measurement of radio disturbance
characteristics of information technology equipment”

47CFR15: September 2005, “Part 15 - Radio frequency devices”
MV Reg TP 322 05 Part 1
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CISPR22: Third edition 1997-11 (Limits and methods of measurement of radio
interference characteristics of information technology equipment)

ITU-T Recommendation G.117 (Transmission aspects of unbalance about earth)

ITU-T Recommendation O.9 (Measuring arrangements to assess the degree
of unbalance about earth)

IEC International Electrotechnical Vocabulary

Abschlussbericht zur Power-Line Studie, Dr.-Ing.Ralf Vick; EMV-Beratungs- und
Planungsbtro Prof.Dr.-Ing. K.H. Gonschorek

CENELEC EN50065-1 (Signalling on low-voltage electrical installations in
the frequency range 3 kHz to 148,5 kHz - Part 1: General requirements,
frequency bands and electromagnetic disturbances)

4.2 ITU-T SG15

A member of the Consortium, ACN, has recently become a member of ITU-T SG15
where the future home networking standard will be developed.

Although the membership is quite expensive (especially for an SME), it was felt that
it was necessary to participate in ITU-T SG15 to be able to propose the CBPL
technology for consideration for the new standard.

ACN has attending to the Bordeaux meeting and had a presentation entitled
“Bandwidth-Efficient Coexistence Techniques”. The contribution was well received
and the working group decided to put the issue on the work items.

4.3 CISPR22

There is a working group mandated to adapt the CISPR22 for powerline
communication.

SONY has taken lead to investigate and design a proposal ensuring the coexistence
of radio communication and BPL communication.

The technology used in the POWERNET project has inherent properties that could
be employed to ensure the coexistence more efficiently. Therefore, ACN plans to
participate actively in CISPR22.

4.4 ETSIPLT

The project PLT of ETSI has as a goal the standardization of Powerline
Communications (PLC) systems using the existing public and private mains power
wiring for the transmission of telecommunication signals.
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The ETSI standard shall be specified in sufficient detail to allow interoperability
between the equipment from different manufacturers and co-existence of multiple
powerline systems within the same environment. The goal is to develop a
harmonized standard in conformity with the relevant EU/EC Directives.

Coordination is done with other standard making bodies, and in particular,
CENELEC.

The ETSI TC ERM WG RM will be active in at least the following areas, when
appropriate in collaboration with other ETSI technical bodies.

PLT Networks using the low, medium or high voltage power lines
Architecture, functions and performance for PLT networks

Coexistence and interoperability between systems whenever PLT is
involved

PLT relevant Interfaces and protocols
Technical Inputs for PLT regulatory matters

There was a joint IEEE/ETSI meeting in Sofia-Antipolis. On this occasion, Andreas
Schwager of SONY invited the representative of ACN to actively participate in the
ETSI standardization. Victor Doiminguez, the Chairman of ETSI PLT, has made a
similar invitation to ACN.

Although ACN is willing to actively participate at ETSI, the company has to
reconsider, since the ETSI membership fees are high. (ACN is already member of
IEEE, CEPCA and ITU-T).

4.4.1 ETSI Plugtests™

Operators, Vendors or Equipment manufacturers - who are about to place their
products on the market - wants to be sure of the interoperability of their products to
feel comfortable with the technologies that they would support.

To support such a vision ETSI has introduced “ETSI Plugtests™t” events addressing
different technologies, which are mature for the market. “ETSI Plugtests™” events
are open to all companies, organizations, working and study groups implementing a
standard.

Powerline communications is also a technology addressed by the “ETSI
Plugtests™”.

ACN and Telscom plan to participate in the next “ETSI Plugtests™” event with the
CBPL Demonstrator Units.
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The goal thereby is to verify the proposed cognitive technique to improve
coexistence between PLT and short wave radio broadcasts. (In order to verify Draft
TS of Work Item 21 (WI21) which deals with coexistence between PLT and short
wave radio services including DRM (Digital Radio Mondiale) an “ETSI Plugtests™”
was requested by many ETSI members.)

During the Coexistence Plugtests™, different PLT modems from different vendors
implementing the draft Technical Specification related to WI21 will be evaluated.

A Special Task Force (STF) 332 has been established to perform the Plugtests™.
The STF will validate the concept of ‘Smart Notching’ which is specified in ETSI PLT
WI21.

Measurements demonstrating the ingress of SW radio broadcasts to the electrical
installation in a building will be made. Further, using real implementations of PLT
modems, the practicality of the draft TS will be verified. Verification of levels and
thresholds will be carried out along with the performance of the coexistence
implementations. Recommendations for possible improvement to the current draft TS
of Work Item 21(WI121) will be made as appropriate.

4.5 HomePlug Powerline Alliance

The HomePlug Powerline Alliance is a global organization consisting of over 65
member companies. The Alliance's mission is to enable and promote rapid
availability, adoption and implementation of cost-effective, interoperable and
standards-based home power line networks and products.

The HomePlug Powerline Alliance has defined a number of standards:

HomePlug 1.0: Specifications for connecting devices via power lines in
the home

HomePlug AV: Specifications for HDTV and VoIP transmission

Homeplug CC: Command and Control is a low-speed, very low-cost
technology intended to complement the alliance's higher-
speed powerline communications technologies. The
specification will enable advanced, whole-house control of
lighting, appliances, climate control, security and other
devices.

The partner of the POWERNET Consortium (ACN) is well known to the HomePlug
members who have shown interest in the CBPL technology used in the POWERNET
project.

It is planed to conduct discussions with HomePIlug and investigate if the CBPL
technology could be of interest to the HomePlug members. It would be a
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breakthrough for the CBPL technology to be well received by the HomePlug
Alliance.

5. Exploitation Plan

The Exploitation Plan includes possible options for co-operation, which are
considered by the partners to have potential for exploitation of the knowledge
developed in the POWERNET project. In particular, co-operation which has a
potential for industrial or commercial application involving the development of a chip
set or a product based-on this chip set to reach large spectrum of users across the
ubiquitously distributed electric networks.

In the following an analysis of each partner of the POWERNET consortium is given:

ACN has worked for many years on the CBPL technology and owns several
patents. The company developed the hardware and software of the CBPL
Demonstrator Units within the POWERNET project and has therefore a high
potential for future exploitation of the developed knowledge.

However, it is necessary for this purpose that the CBPL Demonstrator Unit
manufacturing costs become competitive, and thus all functionalities have be
integrated into a digital ASIC. The analog ASIC developed within the
POWERNET project by IMEC is making the analog signal processing more
affordable.

The software applications, which have been developed by Telscom, in co-
operation with ACN, can be used with other similar access network
technologies, especially the QoS and security functionalities. This expertise
will help Telscom to be active with their consultancy and research activities.

CETECOM has many years of experience in EM radiation measurement. The
company has a good knowledge of the test procedures involved and the test
systems needed. The experience gained within the POWERNET project will
allow them to increase their business activities in broadband and especially
powerline communication.

Services Industriels de Neuchéatel (SIN) is the utility, which provided its power
distribution network for the field trials. As such, they have got an inside look at
the possibilities offered by the CBPL technology. On successful completion of
the project, SIN plans to provision broadband communication to households
over their electricity distribution networks.

A number of global companies have visited the POWERNET field trials in Neuchatel
and are interested in the CBPL technology. These companies include IBM,
Panasonic, and Siemens.
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An important barrier to further exploitation of the knowledge developed in the
POWERNET project is to design and manufacture the digital ASIC needed to reduce
the costs of the CBPL technology and make its use cost-effective.

The shareholders of ACN (all private investors) have decided to increase the share
capital of the company so as to make additional resources available for improving
the technology towards commercial maturity. However, the digital ASIC design and
manufacturing will need external funding.

The interest in the CBPL technology is great: a large number of industries, utilities
and electric supply companies have contacted the consortium showing their interest
in trialling the CBPL technology on their power network. Among others are
companies like Philips innovations, Netherlands; ABB, India; Utilities from Malaysia,
Google from India and Telenor, Norway.

The Exploitation Plan is a living document and will be updated as the project
proceeds. The POWERNET project consortium is confident that the CBPL

technology will have tits success rewarded and will be exploited commercially in the
near future.

6. References

ETSI standards: www.etsi.org

|IEEE standards: www.ieee.orqg
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