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A 2. Project summary 
 

FIVER project proposes and develops a novel integrated access network architecture employing only 
OFDM signals for the provision of quintuple-play services (Internet, phone/voice, HDTV, wireless WiMAX, 
UWB and LTE femtocell and home security/control). FIVER architecture is completely integrated: The 
optical access FTTH, the in-home optical distribution network and the final radio link become part of the 
access. This permits a streamlined network architecture avoiding most of the conversion stages and 
proving cost, space and energy savings.  

FIVER is a fully OFDM-based network. This permits a cost-effective, fully centralised network architecture 
where the transmission impairments (both optical and radio) compensation and network management is 
done only at the Central Office. No further compensation, regeneration or format conversion is required 
along the network giving the streamlined network architecture capable of handling future services of 
interest. 

FIVER services are fully converged: Both baseband (Gigabit-Ethernet provision) and standard wireless 
(WiMAX, UWB and LTE) signals are transmitted in radio-over-fibre through the FTTH, the in-building 
optical infrastructure and also the final user radio link. The use of full-standard wireless signals for 

optical and radio transmission gives two advantages: Fully standard receiver equipment can be 

used by the customer, and no ad-hoc detection, re-modulation or frequency conversion is required. 
All the transmission compensation algorithms, electro-optical subsystems and network 

management are developed by FIVER consortium. 

FIVER architecture is future-proof. The project demonstrates HDTV service provision in the 60 GHz 

radio band at the last stage. Other wireless services operation in other bands can be included in the 

FIVER network architecture as long as they are OFDM-based. This is due to the powerful transmission 
impairment compensation algorithms developed in the project. 
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B 1. Concept and objectives, progress beyond the state of the art, S/T 
methodology and workplan 

 

B 1.1 FIVER concept and project objectives 

    
B 1.1.1 B 1.1.1 B 1.1.1 B 1.1.1 RationaleRationaleRationaleRationale    

In the recent years it has been seen a clear advance in the deployment of fibre-to-the-home (FTTH) optical 
access networks around the word, see for example [Lw08][Ja08]. FTTH access is a flexible, future-proof 
access technology that enables the provision of Gb/s bitrates per user. FTTH is already being 
commercially offered in countries like Japan. However, FTTH deployment is a very expensive investment. 
For example, the Spanish incumbent operator Telefonica has recently announced a €1bn programme to 
deploy FTTH in Spain [Ki09], In UK, BT is currently running a £1.5bn programme (recently announced, 
March 2009) to deploy optical access to 10 million UK homes (40%) by 2012 [Ja09]. 

Several studies point out that FTTH will become the key differentiator between competing operators 
[FT09][Sa09]. In addition, FTTH is the only technology capable of creating new revenue streams from 
high-bitrate applications, e.g. high-definition entertainment (HD-video, HD-games, etc). Another 
advantage to FTTH is that permits better operational efficiencies compared with other access 
technologies, primarily by reducing maintenance and operating costs (fibre access networks tend to 
experience fewer faults than copper-based networks [Ki09]). Also, FTTH tends to require smaller central 

offices, and exhibits lower energy consumption [Ki09]. The FIVER project aims to extend beyond the 
advantages of the simple FTTH concept by the inclusive integration of the within-building optical 
distribution path with the final short/medium wireless link, into the same, complete end-to-end FTTH 
network architecture. In this way the benefits of reduced operational costs and higher efficiencies 

are fully extended to the end user of the network, the final customer.  

FIVER is a next-generation completely integrated 
optical/wireless access network that will support converged 
quintuple-play services (5-PLAY). The FIVER convergence has 
been optimised for the different services so as to provide a 
quintuple-play offering. In this way, the final user can 
subscribe to any the quintuple-play services offered by the 
operator. The services of interest for the user are 

immediately available in FIVER without the need to 

install new equipment at the customer premises, and 
without the need for a major network reconfiguration. 
The FIVER service-based network also permits on-

demand service provision, if desired. This approach is of 
special interest for operators and the general public since its flexibility as compared to current raw data 
transmission provision in current FTTH architectures gives clear social and economic benefits. The FIVER 
approach also facilitates the advantageous positioning of European telecommunication operators in the 
added value chain. Figure 1 shows a break-down of the different broadband access technologies at a 
European level as of mid 2008. It can be see there that optical access (FTTx) is still at a very introductory 
stage. More importantly, this also indicates that now is the right moment to investigate and develop the 
FTTH “next-step”, i.e. the extension of FTTH to the user environment as is proposed by the FIVER project’s 
technical developments. In conclusion, the requirements for next-generation optical access networks 
can be summarised in: 

1. SUPPORT of 5-PLAY services: Broadband internet data, phone/voice, high definition TV (HDTV), 
wireless (WiMAX, UWB and LTE femtocell) and home security/control services 

2. PUSH forward the BANDWIDTH × RANGE × USERS product in a cost-effective way 

3. REDUCE OVERALL NETWORK FOOTPRINT: STREAMLINED network architecture, REDUCED real 
estate requirement (equipment size) and PUSH TO EFFICIENT OPTICAL TRANSMISSION AND LOW-
EMISSION RADIO LEVELS, employing low power spectral densities, such as in UWB 

 
Figure 1. Broadband distribution by technology by 

second quarter 2008 [Ki09] 
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4. REDUCE DEPLOYMENT AND OPERATIONAL COSTS: The network must be based on standard 
transceivers (fully standard WiMAX, WiMedia-UWB and LTE are employed in FIVER) TO REDUCE 
INSTALLATION, MAINTENANCE AND EQUIPMENT ACQUISITION COSTS by the user 

5. GAIN NETWORK INTELLIGENCE: CONVERGED METHODS must be introduced in order to enable 
a QUICK, ON-DEMAND, END-TO-END CENTRALISED network configuration  

It is extremely difficult, if not impossible, to address all these requirements in current FTTx networks at a 
reasonable cost. There are important bottlenecks in current FTTx technology which can be 
summarised in: 

• Optical access is typically undertaken only to the cabinet (FTTC), whilst the actual user access is 
performed using different technologies, such as twisted pair (xDSL, etc.), and cable (DOCSIS) etc. 
These technologies require modules in the street cabinet which occupy space, limit the service 
upgradeability, dissipate heat, require considerable electrical power, and make network 
maintenance difficult 

• Integration of radio transmission capability is also not supported in current FTTx networks, since 
the optical path hasn’t been designed to handle radio-over-fibre transmission. The absence of 
such capability forces customers to convert the received data into an additional wireless 
standard. This is not a problem in the case of WiFi routers (cheaply available), but is a major 
limitation when the provision of other wireless standards such as WiMAX or LTE femtocell need 
to be considered in large areas like office buildings or extensive premises such as campuses and 
factories, etc. The lack of current radio integration technology also limits future operation in the 
emerging 60 GHz band, since it makes it difficult for operators to get the required return on 
investment when deploying optical access 

• Converged services also require more complex or even different optical network terminations 
(ONTs) to be installed at the end-customer’s home or office. This leads to expensive service 
deployment and in-situ maintenance, which is an extra cost for the customer and operator due to 
the additional maintenance. This approach also lacks flexibility - when a new service is added, 
additional ONT equipment is often required, typically at the user’s expense 

• The provision of multi-gigabit bit-rate connectivity, required in the provision of truly high-
definition (1080p) content (movies, games) requires expensive equipment to be installed at the 
user premises. In addition, within the central office the OLT equipment also gets more costly and 
complicated as ever higher bit-rates are required 

FIVER project addresses the requirement of next-generation FTTH networks by developing a fully 
integrated optical (FTTH and within-building) and radio network (where final access to the user is over 
WiMAX, UWB or LTE femtocell radio). This network concept can be employed for the provision of 
converged quintuple-play services: IP data, HDTV, voice, home security and control. In FIVER, the different 
services are “mapped” to the most appropriate wireless standard which is provided using radio-over-fibre 
over the entire network. Overall, this enables centralised end-to-end network management of the 
converged access network 

FIVER develops an innovative, integrated access network architecture addressing these bottlenecks by 
employing only OFDM-based signals for the provision of quintuple-play services (IP data, HDTV, voice, 
wireless connectivity and home security/control). In FIVER, the different services are “mapped” to the 
most appropriate wireless standard (WiMAX, UWB or LTE) which is transmitted in radio-over-fibre over 
the entire network. Overall, this enables centralised end-to-end network management of the converged 
access network. In FIVER, the FTTH optical access, the in-building optical distribution and the final user 
radio link are jointly and seamlessly managed. Integrated transmission impairment compensation is also 
performed exclusively at the Central Office.  
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Why an OFDM-based network?  

A key novelty of FIVER is the use of OFDM-based signals, i.e. baseband OFDM, WiMAX, UWB and LTE 
femtocell in the network. This is a unique characteristic of FIVER and gives an exceptional advantage over 
current FTTH state-of-the-art: OFDM signals permit a single and cost-effective fully centralised network 
architecture: The CO is the only network premise where the transmission impairment compensation and 
network management is done. No further compensation, regeneration or format conversion equipment is 
required along the FTTH, the in-building optical network or at the customer premises (final radio link). 
This implies a streamlined network architecture which can handle the deployment of a large number of 
services with different requirements. 

OFDM is a market-mature technology that is just starting to be introduced into the optical domain, being a 
hot research topic [Lo05][Lo07]. Table 1 shows a summary of OFDM technologies. It is clear that OFDM 
and its variants are becoming the de-facto modulation in new wireless technologies. This is due to its easy 
implementation, high spectral efficiency, resistance to multipath fading and possibility to deal with 

channel frequency responses with notches and/or 
narrowband interferers by disabling a certain set of 
carriers. 

A fully OFDM-based network permits 5-PLAY service 
convergence employing fully standard OFDM-based 
wireless technologies. These wireless standards are 
WiMAX, UWB and LTE radio in the case of FIVER. This 
approach also permits the network to manage overall 
network operation with the same strategy for all the signals 
transmitted as long as they are OFDM-based. Another 
important advantage is that the transmission impairments 
in both the optical path (FTTH and in-building distribution) 
and in the radio path can be simultaneously compensated 
for all the signals transmitted at the same time, as long as 
they are OFDM-based. This enables single, centralised, 

future-proof, transmission impairment compensation in the network. This turns out in reduced 
deployment cost and operational and management savings. 

In conclusion, the all-OFMD approach in FIVER gives clear benefits. These can be summarised in: 

i. The signals transmitted in the network include fully standard wireless (WiMAX, UWB and 
LTE) which can be received by fully standard user equipment. 

ii. OFDM intrinsically permits a high degree of multi-path (absorbed by the cyclic prefix) and by 
ad-hoc signal processing, GVD and PMD optical impairments can be compensated. 

iii. Narrowband interference can be seamless compensated along the optical (FTTH and in-
building distribution) and radio paths. 

iv. Additionally, the transmission impairments can be compensated for all baseband and 
wireless OFDM signals in the optical domain as long as the OFDM signals fall inside the 
bandwidth of the electro-optic converters. 

v. Coexistence techniques can be included at network-level to mitigate channel spectral 
response notches and narrowband interference, enabling detection-and-avoid functionalities. 

Service convergence employing wireless standards 

FIVER proposes the joint distribution of UWB, WiMAX and LTE femtocell radio The distribution of 
wireless standards in optical access networks, known as hybrid fibre-radio access [Pf06], is an interesting 
approach that exhibits several advantages: (i) Optical access networks are capable to distribute wireless 
radio at frequencies above 60 GHz [Ki04]. (ii) No trans-modulation is required at costumer user premises 
as the wireless signal is transmitted through the optical path in its native format. (iii) No frequency up-
conversion is required at customer premises. The wireless signal is photo-detected, filtered, amplified and 
radiated to establish the wireless connection. (iv) Optical access networks are transparent to the specific 

Table 1. OFDM-based wireless and wired technologies 
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wireless implementation. This flexibility is of special interest for operators as wireless standards and 
regulation evolves quickly. 

Integrated optical and radio network architecture 

FIVER proposes a novel network architecture in which the optical path and the radio path are integrated, 
i.e. are managed from the network control plane and their transmission impairments are compensated 
from the Central Office. This approach permits to use the best performing optical media in each path, 
without any change in the network architecture or deploying conversion equipment. The radio link is 
established by UWB, WiMAX and LTE femtocell radio. 

The integrated optical-radio architecture is based on SSMF (from CO to user through FTTH, downstream), 
and also in ultra-bendable fibres [Mi08] in both single-mode (UB-SMF) and multimode (UB-MMF) 
configurations, multimode fibre (MMF) and plastic optical fibre (POF). Finally, the third link becoming 
part of the network is the wireless user link.   
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B 1.1.2 B 1.1.2 B 1.1.2 B 1.1.2 Scientific and technological objectivesScientific and technological objectivesScientific and technological objectivesScientific and technological objectives    

FIVER develops and demonstrates 5-PLAY capabilities (IP data, HDTV, phone, home security and control, 
and wireless services) in an integrated optical and radio network including integrated and simultaneous 
centralised transmission impairment compensation of the optical path (GVD, PMD compensation) and of 
the radio path (multipath, interference). This is done simultaneously because only OFDM-based signals 
are transmitted in the network of the quintuple-play services. 

Figure 2 shows the FIVER integrated approach compared with a typical FFTH deployment. In Figure 2(A) 
it can be seen a typical passive-optical network (PON) which consists of an optical line termination (OLT) 
located at Central Office (CO) which, multiplexes in wavelength (typically 1310/1490nm for audio and 
data, 1550 nm for video) the services provided by the FTTH network. After the CO the optical signal is 
transmitted (SSMF) to a fibre distribution hub (FDH) where different drop fibres access a user or a group 
of users. The FDH include adequate filtering and splicing in 1x16, 1x32, etc. configurations. After the drop 
fibre, the optical signal arrives to the optical network terminator (ONT) or optical network unit (ONU). 
ONTs are usually dedicated to an individual end user. ONU equipment is typically located in a basement or 
even on a curbside and shared by a group of users. Focusing in a home user configuration, the most costly 
scenario from the operator point of view, the signal after the ONT is photodetected and demodulated to 
provide the Internet, audio and video services. The network stops at the entrance of the building. After 
this point, the user is responsible of the wireless connectivity or the in-building distribution if high bitrate 
connectivity is desired at different locations. This situation is depicted also in Figure 2(A): different 
services (e.g. WiMAX, LTE) provided by different operators are deployed by the user- This would be also 
the case of UWB personal area networks, by example. This implies that the deployment of new equipment 
is at the user expense and it is also configured by the user, with implies additional resource expenses. 

FIVER objective is to develop an integrated and streamlined network architecture. This architecture is 
shown in Figure 2(B) and integrates the complete optical path (FTTH & in-building distribution network) 
and also the user radio path for a converged service provision. As depicted in Figure 2(B), the network 
provides the 5-PLAY services (baseband data, HDTV via UWB, wireless connectivity 
 –WiMAX,  LTE- and home security/control).  

FIVER converged approach distributes baseband (OFDM-GbE) and radio-over-fibre (UWB, WiMAX and 
LTE) signals. Each baseband or wireless signal is responsible of a given service: Internet data is provide by 
the baseband signal. HDTV is provided by the UWB wireless signals in radio-over-fibre. LAN connectivity 
is provided by WiMAX and cellular phone connectivity is provided by LTE in a femtocell configuration. 
This approach requires careful coexistence studies which are done in the project. Multipath distortion and 
narrowband interference from other licensed or un-licensed services operation in the same frequency 
band must be considered in the technical approach. 

FIVER architecture enables a centralised network management strategy to be used in the WiMAX, 
UWB and LTE terminals in a given user area. Moreover, the techniques to be developed within the project 
are not restricted to these wireless standards, although this target is based on spectral sharing. 
Collaboration between smart radios also represents an important new direction in network management 
that would be enabled by FIVER technology. 

FIVER converged approach distributes baseband (OFDM-GbE) and radio-over-fibre (UWB, WiMAX and 
LTE) signals. Each baseband or wireless signal is responsible of a given service: Internet data is provide by 
the baseband signal. HDTV is provided by the UWB wireless signals in radio-over-fibre. LAN connectivity 
is provided by WiMAX and cellular phone connectivity is provided by LTE in a femtocell configuration. 
This approach requires careful coexistence studies which are done in the project. Multipath distortion and 
narrowband interference from other licensed or un-licensed services operation in the same frequency 
band must be considered in the technical approach. 
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Figure 2. (A) Typical FTTH architecture, (B) FIVER integrated FTTH and in-building optical and radio transmission 

FIVER architecture enables a centralised network management strategy to be used in the WiMAX, 
UWB and LTE terminals in a given user area. Moreover, the techniques to be developed within the project 
are not restricted to these wireless standards, although this target is based on spectral sharing. 
Collaboration between smart radios also represents an important new direction in network management 
that would be enabled by FIVER technology. 

The FIVER technical objectives can be summarized in: 

Obj. 1. To propose a streamlined optical access and radio network architecture with extended 
range, simplified implementation and deployment. Network operation is INTEGRATED along the 
WHOLE PHOTONIC AND RADIO path. 

Obj. 2. Develop combined fibre- and radio-transmission centralised impairment compensation 
(optical- CHROMATIC AND POLARISATION DISPERSION COMPENSATION, radio- multipath, 
narrowband interference) extending the FTTH range to > 100 km, and supporting for DAA  by a 
SINGLE PROCESSING UNIT at the OLT 

Obj. 3. Enable SINGLE, END-TO-END MANAGEMENT architecture along the FTTH access network of the 
complete PHOTONIC AND RADIO ACCESS PATHS 

Obj. 4. Provide CONVERGED OFDM-baseband, medium-range WiMAX and short-range UWB and 
cellular LTE on a conventional (CWDD) and a R-EAT based network architecture (RWDD) 
4.1. Data is distributed in OFDM–baseband (down/up-stream) 
4.2. Video is distributed in UWB format (OFDM downstream) 

4.3. WLAN connectivity is provided by WiMAX mobile 802.16e (OFDMA, down/up-stream) 

4.4. Cellular wireless is distributed in LTE (OFDM downstream) 

This objective is reflected in a network architecture with 5-PLAY functionalities and associated agile 
management which is demonstrated in a laboratory platform 

Obj. 5. Demonstrate the feasible network operation with signals (UWB) in the 60 GHz radio band 

Obj. 6. Create an open house showroom in order to shown the approach benefits to the general public  
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B 1.1.3 Verification of technical objectivesB 1.1.3 Verification of technical objectivesB 1.1.3 Verification of technical objectivesB 1.1.3 Verification of technical objectives    

Progress of FIVER can be tracked continuously by the project milestones described in Section B 1.3.7, the 
quarterly project progress management reports (QPR), and the yearly technical reports. 

Achievement of FIVER main technical objectives can be tracked by the corresponding milestones 
summarized below including the expected dates and associated deliverable. 

Obj. 1. Streamlined optical access and radio network integrated architecture 

Milestone 
number 

Milestone name 
Work 

package(s) 

involved 

Expected 
date 1 

Means of 
verification2 

MS08(2.6/12) 

CWDD integrated network 
architecture specification and 
management strategy (T2.6) 

WP2 M12 
QPR4 

D2.6/12 

MS09(2.7/12) 
RWDD integrated network 

architecture specification (T2.7) 
WP2 M12 

QPR4 
D2.7/12 

 

Obj. 2. Combined fibre- and radio-transmission centralised impairment compensation 

Milestone 

number 
Milestone name 

Work 
package(s) 

involved 

Expected 

date  

Means of 

verification 

 
MS13(3.4/12) 

 

Baseband and radio-over-fibre 
OFDM transmission impairment 

compensation algorithms available 
(T3.4) 

WP3 M12 
QPR4 

D3.4/12 

 

Obj. 3. Integrated optical and radio access path end-to-end management layer 

Milestone 
number 

Milestone name 
Work 

package(s) 

involved 

Expected 
date  

Means of 
verification 

 
MS18(4.5/24) 

 

Network management algorithms 
and protocols implemented 

(T4.5) 
WP4 M24 

QPR8 
D4.5/24 

 

Obj. 4. Converged 5-PLAY service laboratory demonstrator 

Milestone 

number 
Milestone name 

Work 

package(s) 

involved 

Expected 

date  

Means of 

verification 

 

MS33(6.3/30) 

 

Converged OFDM-GbE, UWB, 
WiMAX and LTE femtocell 

laboratory platform integrated 
(T6.3) 

WP6 M30 
QPR10 

D6.3/30 

 

  

                                                 
1 Measured in months from the project start date (month 1). 
2 Acronyms defined in Section B 1.3.4.  
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Obj.5. Short-range high bitrate extension to 60 GHz radio laboratory demonstrator 

Milestone 

number 
Milestone name 

Work 

package(s) 

involved 

Expected 

date  

Means of 

verification 

 

MS34(6.4/33) 

 

Converged OFDM-GbE, WiMAX, LTE 
and 60 GHz UWB laboratory 
platform integrated (T6.4) 

WP6 M33 
QPR11 

D6.4/33 

 

Obj.6. Open house showroom demonstrator 

Milestone 

number 
Milestone name 

Work 

package(s) 

involved 

Expected 

date  

Means of 

verification 

 

MS35(6.5/36) 

 

Functionalities assessed and open-
house demonstrator available 

(T6.5) 
WP6 M36 

QPR12  
D6.5/36 
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B 1.1.4 B 1.1.4 B 1.1.4 B 1.1.4 AAAApplication scenariospplication scenariospplication scenariospplication scenarios    

FIVER technology targets two main scenarios: (A) Scenario S1, a typical home, small-office or large 

office building, and (B) Scenarios S2, an extense area where a large user optical distributions 
network is deployed like in a transport infrastructure (highway, metro tube or railway for example), 
large factory or any other extense area. 

Scenario S1. In this scenario, FIVER 5-PLAY network 
architecture permits the extension of the FTTH network to 
the in-building optical network by just an optical media 
adapter. FFTH is based on SSMF and the in-building network 
is based on ultra-bendable fibres (single-mode and 
multimode, adequate for easy in-building installation). This 
approach permits a simplified service provision. 

By example Figure 3(A) shows a typical FTTH access to a 
home [Ni06]. It can be seen the ONT, and from the ONT 
different service adapters are installed to provide TV (by a 
coaxial cable in-building distribution), data (cable 
infrastructure, received via cable-modem) and telephone 
distributed via twisted pair in-building installation. The 

FIVER advantage is shown in Figure 3(B) where only the optical media adapter (FIVER adapter) is 
required to extend the FTTH network inside the house to in-building optical network. 

The signal distributed through the in-building UB-SMF/MMF distribution network reaches the FIVER 
ONT. This terminator is capable of extracting the baseband signals. The final user experience is depicted in 
Figure 4. In this figure are depicted the next-generation 5-PLAY services in FIVER: Internet data is 
provided directly from the ONT (baseband OFDM signal). HDTV is provided wireless employing UWB 
radio. Wireless connectivity in medium range for security/control is provided by WiMAX radio. Cellular 
phone is provided by LTE radio in a femtocell configuration. 

HDTV provision is done by UWB wireless. At the moment there are some UWB-enabled TV sets in the 
market as [HI07]. UWB offers bitrate adequate distribute high-definition A/V components, thus 
eliminating cables between large display screens, Blue-Ray disks, or high definition video content 
delivered through the FTTH network. UWB technology is receiving a lot of attention due to its specific 
features: low self-interference, tolerance to multi-path fading and low probability of interception. 

Figure 4 shows the main FIVER scenario: A home environment, where UWB is employed for high bitrate 
A/V communication, as a natural extension of hybrid fibre/coax networks within the whole home. 
WiMedia-defined UWB employed in FIVER (frequency range is 3.1 – 10.6 GHz) provides data rates up to 
480 Mbit/s, hence it is suitable for wireless multimedia data transfer such as wireless video and audio 
streaming. Also WiMedia-UWB is an open platform technology which allows to support/extend several 
transmission protocols like USB (wireless-USB), Bluetooth or IP with the feature wireless on base of the 
WiMedia radio. Also a mode for ranging is inserted which opens the possibility for location and routing. 
This flexibility is of special interest for the project.  

 

Figure 4. Home environment FIVER scenario 
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Scenario S2. This application scenario envisages a final user installation where quintuple-play services 
are available using fully standard wireless technologies as in the scenario S1, but a security/control 
service is also included. This security service is implemented by 802.16e WiMAX radio which implements 
a backhaul link distributing the signal, by example, from a set of high-definition cameras dispersed in a 
controlled area like metro tube tunnel. This latter case is depicted in Figure 5(A).  

In the S2 application, latency can be a concern. This is the case of long tunnels in which security is a major 
parameter. Surveillance cameras are deployed with a density which can very high and the hit of security 
tools is to provide to surveillance crew, in any point of the tunnel or of the parallel corridors the video 
stream of one among the set of cameras, depending on the critical sector of the moment. Obviously, mobile 
members of surveillance or rescue team can take advantage of the capability to download in real-time 
such video streams through UWB and also to have access to WiMAX network thanks to the range 
extension offered by FIVER. 

  (A)   (B)  
Figure 5. (A) WiMAX backhaul network example, and (B) Security in transport services application  

These two scenarios require adequate coexistence studies. European rulings ETSI EN 302 435-1 and ECC 
ECC/DEC(06) with EIRP spectral masks with a maximum of -41.3 dBm/MHZ radiated power spectral 
density (PSD)  are extremely restrictive. Nevertheless UWB interference is expected to be important. UWB 
coexistence with WiMAX studies reported in literature indicate that UWB interference aggregation is 
significant when the number of simultaneous users increase [IE13]. Recent work indicates that UWB and 
WiMAX joint operation require specific placement rules when operating at its maximum regulated 
equivalent isotropically radiated power [Pe09]. These coexistence issues will be investigated for the two 
scenarios of the project. 
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B 1.1.5 B 1.1.5 B 1.1.5 B 1.1.5 Specific contribution to the ICSpecific contribution to the ICSpecific contribution to the ICSpecific contribution to the ICT 2009T 2009T 2009T 2009----2013 Work Programme2013 Work Programme2013 Work Programme2013 Work Programme    

FIVER project proposes an advanced and efficient FTTH network architecture that significantly reduces 

network deployment costs and associated costs in installation at user premises by the distribution 
of fully-standard radio-over-fibre signals together with base-band data. A European well coordinated 
approach to design and test this novel architecture will increase the opportunities for Europe to be at the 
edge of the FTTH technology deployment. 

The objectives of FIVER addresses power conservation in two directions; 1st The wireless signal 
transmitted relies heavily in UWB for HDTV transmission, This technology exhibits the lowest radiation 

levels (-41.3 dBm/MHz power spectral density) in the market with very high spectral efficiency (UWB 
0.9 bit/s/Hz). This turns out in very low power consumption. 2nd A second aspect to consider regarding 
efficiency is the integrated provision of 5-PLAY services. The FIVER signals are transmitted from the CO 
through the FTTH network, the in-building distribution network and the radio path to reach the final user. 
There is no format conversion, re-modulation or frequency up/down converters though the 

optical/radio path. This implies that overall electrical consumption (no powered-electronic systems are 
included in the network) and real state requirements are reduced compared to conventional FTTH 
architectures. 

It is worth note that electromagnetic pollution will be severely reduced to minimum values using the 
technology developed in FIVER as UWB, WiMAX LTE femtocell and UWB radio employed in FIVER are 
intended for short (UWB) and medium (WiMAX, LTE femtocell) range. Being radiation more confined than 
conventional cellular networks based on GSM or UMTS. 

FIVER is a breakthrough in ICT technology coming from the cross-over (convergence) of OFDM 

baseband, WiMAX, UWB, LTE wireless and 60 GHz radio technologies. This convergence is addressed 
in FIVER with exceptional FLEXIBILITY: The overall network architecture is capable of perfect 
operation with any wireless standard as long as is OFDM-based, which in common place. No network 
modification beside the management would be required in this case. Also, FIVER provides more network 
functionalities in a streamlined architecture implying lower user cost and lower operator deployment 
cost, i.e. “more for less”. 

FIVER project contributes to the “Challenge 1: Challenge 1: Pervasive and Trustworthy Network and 
Service Infrastructures” first reinforcing Europe's industrial strengths in converged communications 

infrastructures with high bitrates, accommodating current and future internet, mobile, fixed and 
audiovisual streaming services – FIVER network architecture is a perfect technology for this. 

The network of the future” component of FP7 work programme is addressed in the following aspects: 

ICT-2007.1.1: target, “The Network of the Future” is addressed by enabling the ubiquitous presence of 
UWB communications together with baseband data and WiMAX in a fully-centralised coordinated manner, 
giving robust, context-aware and easy-to-use ICT systems that can be configured to self-adapt to their 
respective environments, i.e. giving priority to A/V streams for entertainment and security or 
implementing service-on-demand, if required. 

From a networking perspective, FIVER supports a wide variety of service types, novel types of edge 
networks such as wireless sensor networks which may be integrated in the security 5-PLAY application. 
New types of media applications such as high definition or very-high definition A/V [WW2] in security 

applications are supported in the FIVER network. 

With the enhanced network architecture that FIVER proposes, a faster deployment of WiMAX/UWB/LTE 
systems and technologies is expected, as coexistence with other radio technologies can be guaranteed. 
Interference aspects, as feared by telecom operators, will be sorted out in the project. As a result, systems 
beyond the 3G horizon will become closer to personal and local/home levels allowing the implantation of 
the optimally connected anywhere anytime vision into European homes. 

The FIVER project results will provide important information to European and even global regulation and 
standardization bodies in their UWB related activities. In this way the FIVER project results will clarify the 
uncertain outlook regarding coexistence, with the UWB/WiMAX/LTE studies providing convergence 
criteria towards jointly accepted interference models and thresholds, with a clear impact on future 

standards especially those related to regulation of converged services.  
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The FIVER project also contributes to the “interoperability of heterogeneous mobile and broadband 
network technologies”. Integration of wireless and FTTH technologies is a perfect solution to guarantee 
the interoperability of personal, ad-hoc, home and extended home network environments where a wide 
range of consumer electronics devices and appliances, with applications such as high-definition television, 
electronic digital cinema, distributed mobile portable devices, etc., are working together in the in-building 
environment. 

ICT-2007.1.4, “Secure, dependable and trusted Infrastructures” is also addressed, since the overall 
network architecture is extremely simplified compared to conventional FTTH networks. In FIVER 
architecture, maintenance is reduced and availability ratios are expected to be higher than conventional 
network architectures. 

 

Contribution to the wider societal objectives 

The FIVER consortium agglutinates the required know-how to perform an investigation in the edge of the 
technologies. Without this synergy at the European level, the advance in the knowledge of UWB 
monitoring and management techniques would be almost impossible, as any one organization or country 
in the European Union today can hardly afford the costs and covers the skills required to complete such an 
ambitious objective. Partnering at the European level is a must to be in the position to compete and lead 
the UWB activities in the global scene. The project can contribute to the wide spreading of know-how and 
promote the mixing and sharing of human and scientific skills breaking the societal, economical and 
technological barriers towards a highly integrated Europe. Specifically, the FIVER project consortium 
partnership crosses multiple national borders incorporating associated states strengthening the 
integration of an enlarged Union covering areas of research in which different member states are active. 

A partner from Poland participates in the project, indicating the wide European scope of the project. In 
addition, industrial and SME partners account for almost the 40% of the project funding which is in 
line with the target for a clear knowledge build–up aim to market transfer. The balanced participation of 
different actors, i.e. research institutes, universities and industry in the consortium ensures the synergies 
and vital coordinated support and combines the expertise in different areas providing the required 
resources and skills to perform an specific advanced focused research that will contribute to the 
development of the European society, companies and even worldwide IT community as a whole. As a 
result, FIVER project will help in bringing together the different research entities –research Institutes, 
Universities, industrial companies and SME related with FTTH research across Europe. 

Finally, the FIVER project results can contribute to new advanced networking applications fostered by 
flexible and capable FIVER technology. There are also potential economic opportunities enabled by the 
cost-effective FTTH network architecture developed in FIVER. 
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B 1.2 Progress beyond the state-of-the-art 

 

B 1.2.1 SB 1.2.1 SB 1.2.1 SB 1.2.1 Statetatetatetate----ofofofof----thethethethe----artartartart    

Current triple-play (3-PLAY) FTTH networks typically include proprietary solutions for video overlay 
[CI07]. Usually two wavelengths are employed in coarse wavelength-division multiplexing (CWDM). 
Sometimes, even two optical fibres are employed [Ga07]. 3-PLAY provision in its current implementation 
is costly: 3-PLAY implies high installation, user equipment, maintenance costs and lacks upgradeability 
and flexibility with the added problem of overall network management. 

 

Figure 6. Current FTTH network architecture indicating the key limitations. 

Figure 6 shows a typical FTTH network depicting the key limitations. It is important to note that current 
FTTH implementations do not implement on-the-field chromatic dispersion (typically named GVD, group-
velocity dispersion). 

Limitation #1: Different services are provided on different wavelengths. This complicates the network 
architecture, limits expandability and turns out in high deployment costs. 

Limitation #2: On-the-field GVD and PMD cannot be compensated, as each channel experiences different 
FTTH fibre paths (different kinds of fibre, different distances, different splitter attenuation, etc). This 
limits the BITRATE x USER product, not being a problem in current FTTx networks, but becoming a key 
limiting factor for the provision of bitrates in the Gigabit/s per user range. In this case, the lack of GVD and 
PMD compensation will be severely limited. 

Limitation #4: Wireless is not integrated in the network: Currently deployed FTTH networks can not 
support wireless service provision in radio-over-fibre.  

Limitation #3: Different services require different individually configured transceivers at the user 
premises. This means that the user must face an additional expense; the operator can not manage the 
services, and hence is out of the added value chain. Also, the installation and con configuration of the user 
transceivers requires additional efforts and the integrated management is not possible. 

These limitations are overcome in FIVER by: (A) Introducing radio-over-fibre in the FTTH network. 
(B) Employing OFDM modulation, and (C) introducing an agile network management architecture. 
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Radio-over-fibre in FTTH 

Many radio-over-fibre techniques have been subject of research during the last 20 years, including optical 
signal processing (photonic analogue-to-digital converters, photonic-microwave filters, arbitrary 
waveform generation), antenna array beamforming, millimeter-wave and THz generation systems, or 
photonic up- and down-converting links for applications such as broadband wireless access networks, 
electronic warfare and RADAR processing, imaging and spectroscopy or radio-astronomy [Se06][Ca07]. 
The use of optical fibre links to distribute wireles signals is known as hybrid fibre-radio (HFR) systems 
[Ja01]. The HFR concept is similar to the distribution of CATV signals over a hybrid-fibre coax (HFC) 
network, in which a combination of digital and analog channels is distributed from a central location to 
many users distributed geographically [Da90][Wi95]. In HFC the last mile connection is provided through 
coaxial cable whilst in HFR the last mile connection is a wireless link. This is not a minor difference, as the 
wireless environment is much more hostile than cable imposing restrictive RoF link performance 
requirements in terms of linearity, noise and power handling capabilities, key parameters to guarantee a 
spurious free dynamic range (SFDR) for the whole link high enough to cope with geographical dispersion 
of users and complex modulation formats used by current wireless standards, such as orthogonal 
frequency division multiplexing (OFDM). 

RoF systems have been demonstrated for frequencies up to 120 GHz [Hi03] and are also commercially 
available for a wide range of inter-satellite and RADAR antenna remoting for frequencies up to 40 GHz 
[WW1]. The broad bandwidth of the optical fibre and the available devices facilitates standards 
independent and multiservice operation for existing cellular systems, such as GSM [Og92], UMTS [Pe06], 
wireless LAN (WiFi 802.11 a/b/g/n) [Ch03], [Ni04], [Nk06] and emerging ones such as WiMAX [Pf06] and 
Ultrawideband (UWB) [Ll07]. Available commercial systems however are typically limited to frequency 
ranges between 800-2500 MHz. Demonstrations of such DAS systems include their deployment to provide 
uniform wireless coverage in important sportive events such as the 2000 Olympic games and 2006 world 
cup [Ri98],[Ca03]. Probably, the most restrictive requirement for wireless services provision over RoF 
systems is the SFDR. Nowadays SFDRs in excess of 100 dB/Hz2/3 have been demonstrated 
experimentally, providing enough dynamic range to be employed in real applications [Se06]. 

FIVER develops a integrated optical/radio access network in which UWB, WiMAX and LTE femtocell radio 
are distributed in radio-over-fibre. Ultra-wide band (UWB) is a radio transmission technology adequate 
for the distribution of uncompressed high definition audio/video in hybrid fibre-radio networks [Ll08]. 
UWB targets short-range high bitrate communications, potentially exceeding 1 Gbit/s [Lu06]. UWB is 
receiving increasing interest because its low self-interference, tolerance to multi-path fading and potential 
low-cost characteristics [Ko04]. Pervasive presence of UWB transmitters is expected in the near future 
supporting a broad range of applications, from wireless computer universal serial bus (WUSB) to home 
multimedia wireless communication systems, like wireless HDMI [WH]. WiMAX is a wireless transmission 
technology targeting a medium- to long- range data communications at bitrates up to 12 Mbit/s [IE06]. 
WiMAX is expected to replace large wireless local-area network installations [We05] in University 
Campus, commercial areas, etc. Comparing the bitrate and expected range, WiMAX and UWB are 
complementary radio technologies called to coexist in a near future. 

The transmission of UWB radio for audio/video distribution was first proposed for FTTH networks with 
optical amplifier sections in [Ll08], where a single light without polarization multiplexing is distributed 
per user. Being UWB a low cost technology, it is expected a reduction of the overall network deployment 
costs. Another advantage arise from the use of-OFDM-UWB as defined in WiMedia [EC07], being especially 
well suited for un-compensated and un-amplified passive optical networks. UWB and WiMAX coexistence 
on low-cost multi-mode fibre (MMF) was reported in [Al08] for indoor applications.  

Regarding WiMAX, WiMAX-on-fibre technology has two main applications today: first, serving the 
interconnection of WiMAX access points or base-stations via a backhaul of point-to-point fibre links and, 
second, increasing the user coverage deploying a distributed-antenna system (DAS) in a given area. 

It should be also noted that, to the consortium knowledge, no demonstration of LTE femtocell provision in 
radio-over-fibre has been reported to date in the literature, as will be done in FIVER project. 
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OFDM baseband optical transmission 

The OFDM modulation applied to optical transmission has been object of important reseach activity in the 
last two years. Several OFDM-on-fibre transmission demonstrations have been reported so far 
demonstrating 1.5 km reach on multimode fibre (MMF) with 11 Mbit/s [Ch03], 23 km reach without 
optical amplification on standard (G. 652) single-mode fibre (SSMF) with 36 Mbit/s [Mi05], and 320 km 
reach on SSMF with dispersion compensation at 20 Gbit/s [Sc07]. 

Optical OFDM present a clear advantage: It is possible to compensate several key transmission 
impairments in electronics domain or employing electro-optic of the arise from the possibility of 
compensating three key optical transmission impairments: Group velocity dispersion, polarization mode 
dispersion and modal dispersion. Is it worth note that UPLVC has been the precursor of the use or 
orthogonal wavelength multiplexing schemes, as proposed in [Ll05] by the year 2005. 

Several European research projects also deal with radio-over-fibre OFDM transmission [UR06] and 
photonic-wireless OFDM integration [UC08]. Nevertheless, none of them has addressed the technical 
approach of the converged (simultaneous) distribution, in the same optical fibre, of high-bitrate baseband 
OFDM signal capable of Gigabit-Ethernet connectivity (OFDM-GbE) altogether a radio-over-fibre wireless 
signal also in OFDM. This approach requires a careful coexistence study and adequate design of the 
electro-optic converters. 

The all-OFDM converged approach exhibits two clear advantages: 

1. The transmission impairments of all the OFDM signals (baseband and radio-over-fibre) can be 
compensated taking into account information from a few sub-carriers along the complete band used 
for transmission 

2. Both the transmission impairments form the optical and the radio transmission path can be 
compensated. The optical path introduces mainly GVD, PMD and MMD. The radio path brings 
multipath and narrowband interference. All of them can be compensated by per-carrier constellation 
equalization (GVD, PMD, MMD and multipath) as long the cyclic prefix length is properly specified, or 
by carrier nulling (narrowband interference). All these can be implemented in the electro-optical 
approach developed in FIVER. 

Network management in conventional FTTH networks 

A conventional FTTH network, namely, a G-PON system consists of an OLT, ONUs, an optical splitter and 
fibres. The OLT fibre is connected to a splitter that branches at the optical splitter into up 64 fibres that 
are connected to the ONUs. In the G-PON Transmission Convergence (TC) layer, the maximum logical 
reach is defined as 60 km, while the maximum differential fibre distance between the farthest and the 
nearest ONUs is 20 km. A G-PON system supports a maximum asymmetric transmit rate: 2.48832 Gbit/s 
up, 2.48832 Gbit/s down [IT1].  

Currently, the management of the FTTH networks, specifically the Gigabit-capable Passive Optical 
Networks (GPON) are specified in the ITU-T G.984.4: ONT management and control interface (OMCI) 
specification. It specifies the managed entities of a protocol-independent Management Information Base 
that models the exchange of information between the Optical Line Termination (OLT) and the Optical 
Network Termination (ONT). In addition, it covers the ONT management and control channel, protocol 
and detailed messages [IT2]. 

The OMCI specification addresses the ONT configuration, fault, performance management and upgrade for 
G-PON system operation and for several services (data services, voice services, video service). The 
configuration management provides functions to exercise control over, identify, collect data from and 
provide data to the ONT [IT2].  

The TC layer architecture in the G-PON system, called G-PON TC (GTC) layer system, consists of a C/M 
plane, which manages user traffic flows, security, and Operations, Administration and Maintenance (OAM) 
features, and a U plane which carries user traffic. C/M-Plane handles control and management 
information for G-PON system and data on OMCI is transferred through this plane [IT1]. 

Relatively to the security management, the ITU-T Rec. G.984.3 specifies some mechanisms from the 
viewpoint of security: downstream data encryption and password protection of ONT [IT2]. 
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FIVER implements this management scheme by controlling the generation of the baseband signals at the 
OLT, in the Central Office. This centralised management is applied to the equipment generation the OFDM-
baseband, the WiMAX; the UWB and the LTE femtocell signals, and don’t require intelligence in the ONT. 
The LTE femtocell service provisioned over FTTH as developed in FIVER must meet specific regulations. 
This is addressed in FIVER by providing interfaces and implementing methods at the network 
management plane capable of its virtual un-bundle. This enables non-incumbent operators to access the 
service and to offer it to the public. This follows the guidelines of the European Commission on promoting 
market competence in the telecommunications sector. 

 

FP5, FP6 and FP7 EU projects in the research area 

The efforts in developing a European UWB technology have been spooled by the European Commission 
with several R&D founded projects: 

Integrated projects FP6-PULSERS I and II addresses research on Pervasive Ultra-Wide Band Low 
Spectral Energy Radio Systems, aimed at developing UWB innovative devices; 

WHYLESS project: stands for open mobile access networks, and it is focused on investigating scalable 
radio technology and network resources to avoid large infrastructure. 

FIVER benefits from these EU efforts in two aspects: First, in the UWB scenarios definitions already 
studied in previous projects (PULSERS/PULSERS II and UROOF), where FIVER partners were deeply 

involved. Some FIVER partners expertise developed in UWB channel modelling in the framework of these 
projects. These EU projects form the background FIVER project technical developments, thus project the 
FP6/FP7 extending previous work to FIVER developments. 

UROOF project: Offers a limited but successful demonstration of the feasibility of transmitting UWB 
services using radio-over-fibre technology. 

GIGAWAM project: Demonstrated an economical WDM-based PON access architecture featuring fibre-to-
the-home/building solutions. 

UCELLS project: Aims to demonstrate a UWB cellular architecture featuring a spectral monitoring system 
to enable efficient co-existence and compatibility with other mobile and fixed wireless systems. 

EUWB focuses strongly on integration of UWB-technology for very high data rate multimedia transfer on 
base of WiMedia's specifications. The results of this project target mainly to practical applications of UWB, 
hence it is a valuable step targeting to the consumer market (e.g. with wireless HD-Video), which is also in 
focus of FIVER. A strong cluster opportunity appears with this project. 
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B 1.2.2 Main technical innovationsB 1.2.2 Main technical innovationsB 1.2.2 Main technical innovationsB 1.2.2 Main technical innovations    

FIVER introduces two key technical innovations: First, a streamlined network architecture with integrates 
the optical and radio paths with different characteristics. Second, all-OFDM signals are distributed 
downstream in baseband and in radio-over-fibre in a conventional wavelength-duplexed distribution 
(CWDD) architecture or employing a reflective-EAT technology, giving the R-EAT based duplexed 
distribution (RWDD) architecture with the advantage that a single optical source is required at the Central 
Office (CO) for duplex operation. This permits full convergence with centralised OFDM transmission 
impairment compensation and management. The different 5-PLAY services are mapped to the baseband 
and radio-over-fibre signals for transmission: 

A. Internet at Gigabit Ethernet bitrate is delivered in OFDM–baseband (down/up-stream 
connectivity) 

B. Video is distributed in WiMedia–UWB format (OFDM, downstream) 

C. Cellular phone is distributed employing LTE femtocell 

D. Wireless connectivity employs 802.16e mobile WiMAX (OFDMA, down/up-stream) 

E. Security/control applications also employ WiMAX 

The specific project innovations developed along the project workpackages can be summarised in: 

1. Integration of FTTH (SSMF), in-building and radio transmission paths in the network architecture  

2. Integration of OFMD-baseband and radio-over-fibre un the access network 

3. Convergence of WiMAX (medium range), UWB and LTE femtocell radio 

4. Centralised transmission impairment compensation (at the OLT, CO) applied to all the OFDM-
based signals transmitted through the whole photonic and radio paths. GVD, PMD and MMD are 
compensated in optical, multipath and narrowband interference are considered in the radio link. 

5. Study and develop WiMAX/UWB/LTE femtocell coexistence rules at user environment 

6. Implement single network management side-to-side along the FTTH, the in-building optical 
network and the radio access path  

7. Demonstrate two FIVER network architectures: Conventional wavelength duplexed 
distribution (CWDD) with two down/up-stream optical sources, and a R-EAT based duplexed 
distribution (RWDD) architecture with a single optical source for duplex operation. 

8. Network functionalities are demonstrated in two stages: First (Y1 and Y2) in the operating in the 
regulated UWB band (up to 10.6 GHz), and in Y3 operation UWB downstream in the 60 GHz band 

Main technical activities 

In order to achieve the project objectives described in Section 1.1, the following activities are performed 
in the project: 

Activity #1: Definition of the conventional wavelength-division duplexed (CWDD) network 

architecture and the management strategy 

FIVER develops the novel concept of a converged FTTH-wireless network for the seamless provision of 
quintuple-play services employing OFDM modulation in both in wireless and in wired communication. 

The system conception is shown in Figure 7. The architecture proposed in FIVER is completely 
centralised: The optical line terminator (OLT) located in the central office.  
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Figure 7. System conception for 5-PLAY FTTH network. 

The OFDM-on-fibre approach exhibits the advantage over baseband distribution of wireless signals that, 
at the ONT reception, the signals are photodetected, amplified and directly radiated (without re-
modulation or up-conversion stages). The simultaneous transmission of a HDTV baseband signal 
altogether up-converted UWB radio [Li07a], [Ch08] is not considered in this approach. This simplifies the 
overall distribution system and reduces the deployment cost as only standard low-cost UWB receivers are 
required at subscriber premises. This approach can be extended to 60 GHz UWB which is under major 
attention for broadband communications [Ca05]. 

In this section, the system-level balance between the number of UWB channels and their modulation 
format, i.e. their per-carrier constellation order, in a multi-channel UWB distribution system on FTTH is 
investigated. The multi-channel UWB signal is a WiMedia-defined OFDM-UWB signal as specified in the 
ECMA-368 standard [EC07], which can be allocated in the UWB band (3.1 to 10.6 GHz) [FC02]. 
OFDM-UWB is preferred over other UWB implementation like impulse-radio (IR) UWB [Li07a], or 
proprietary UWB solutions [EC07] due to the large market availability of low-cost OFDM-based UWB 
solutions, which largely surpasses other implementations.  

The UWB-on-fibre distribution in FTTH networks approach is depicted in Figure 7. This figure shows an 
optical line terminal (OLT) which provides 5-PLAY from the core network to a number of users through a 
FTTH network. The OLT generates different OFDM standard signals as UWB, WIMAX and LTE for example, 
along OFDM baseband data. These signals are transmitted to the subscriber premises, where are received 
by the optical network termination (ONT) system. The ONT extracts the signals from the FTTH fibre and 
transmits, for example, the UWB wireless signal to an UWB-enabled TV-set [HI07] or computer [LE08]. 
The ONT performs the photodetection of the transmitted signal, electrical filtering and amplification and 
directly radiates the resulting signal to establish a standard UWB communication, as shown in Figure 8(A). 
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Figure 8. (A) FIVER-ONT for radio-over-fibre and baseband OFDM in the CWDD architecture, and (B) SCM example 

The first FTTH approach in providing point to point communication to several users employing two 
wavelengths and is called conventional wavelength-duplexed distribution (CWDD) architecture. The 
electrical UWB signal alongside the other wireless signals are distributed through the FTTH network in an 
optical carrier and broadcasted at the user premises. Multicast or unicast operation is possible increasing 
the number of channels available. Different approaches will be investigated in FIVER like, by example, the 
use of a sub-carrier multiplexing for the radio-over-fibre signals as shown in the example in Figure 8(B). A 
wavelength-division multiplexing (WDM) configuration scheme will be also investigated in the project. 

The outcome of this activity corresponds to Milestones MS03 and MS08. This activity is reported in D2.1 
and D2.6, scheduled by months 3 and 12 respectively. 

Milestone 
number 

Milestone name 
Work 

package(s) 

involved 

Expected 
date 3 

Means of 
verification4 

MS03(2.1/3) 

Application scenarios and 
functional requirements identified 

(T2.1) 
WP2 M3 

QPR1 
D2.1/3 

MS08(2.6/12) 

CWDD integrated network 
architecture specification and 
management strategy (T2.6) 

WP2 M12 
QPR4 

D2.6/12 

 

Activity #2: Definition of the R-EAT based network architecture (RWDD) 

The CWDD architecture initially described will be upgraded to a more efficient architecture. The second 
FTTH architecture is based on the data transmission in the uplink path from user premises to the central 
office employing a R-EAT (reflective electro-absorption transceiver) as shown in Figure 9.  

 

Figure 9. Suggested arrangement at “client end”. Similar set up may also be preferable for RF switching in the CO  

                                                 
3 Measured in months from the project start date (month 1). 
4 Acronyms defined in Section B 1.3.4.  
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This architecture is named RWDD (R-EAT based wavelength duplexed distribution architecture). Here, a 
central-office laser source approximately in the 1550nm spectral window) is multiplexed with another 
wavelength approximately in the 1300 nm window (e.g. in the UROOF project 1564 nm was used for 
upstream and 1308 nm for the downstream). The 1300 nm source is used for downstream data 
transmission, and so is modulated accordingly within the CO. However, the 1550 nm source is ultimately 
used for upstream data transmission, and is transmitted in CW format (after being multiplexing with the 
1300 nm downstream signal onto a single fibre) towards the customer premises. The multiplexed signal is 
broadcast to the customer premises via the power splitters. Once at a particular customer premises the R-
EAT acts to receive the 1300 nm signal; but modulates and then reflects the 1550 nm CW light. The R-EAT 
receives the appropriate electrical upstream modulation signal from the RAU, which picks up the local 
UWB signal, by example, and acts as a UWB transceiver. The UWB signal is therefore analogously 
modulated onto the 1550 nm upstream signal by the R-EAT, which subsequently makes its way back up 
the fibre to the CO. Here, a photoreceiver directly detects the 1550 nm signal and strips out the UWB 
signal, which can then be analysed as required.  

 
Figure 10. RWDD-OLT FIVER architecture 

The outcome of this activity corresponds to Milestone MS09. This activity is reported in D2.7, scheduled 
by month 12 of the project. 

Milestone 

number 
Milestone name 

Work 

package(s) 
involved 

Expected 

date  

Means of 

verification 

 

MS09(2.7/12) 

 

RWDD integrated network 
architecture specification (T2.7) 

WP2 M12 
QPR4 

D2.7/12 

 

Activity #3: Investigation of the coexistence of OFDM signals in optical transmission 

Coexistence of the different OFDM-based signals (OFDM-baseband, UWB, WiMAX an LTE femtocell) is of 
paramount importance for FIVER project. Coexistence will be studied analytically and by simulation 
considering two network configurations: First, employing the UWB regulated band (max. frequency of 
10.6 GHz, and, Second employing a 60 GHz UWB radio signal. These two configurations are shown in 
Figure 11. The frequency allocation shown in the figure indicates that the most important problem is the 
coexistence of WiMAX and UWB in the optical transmission. A first approach to this problem has been 
done by some of the FIVER partners (UPVLC; HTW) in [Pe09]. This study must be greatly extended to 
consider the converged FIVER network. 

The study include network engineering rules, linearity requirements and modulation parameters (e.g. 
cyclic prefix duration) required to guarantee successful optical and radio transmission in coexistence. It is 
worth note that detection-and-avoid can be considered as a suitable coexistence technique for the project 
and will be properly studied.  
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(A) STEP 1: Integrated OFDM approach (1st stage of the project)  

 

(B) STEP 2: Integrated OFDM approach with 60 GHz extension (2st stage of the project) 

 

Figure 11. FIVER coexistence studies: (A) Considering the egulated UWB band, (B) in the 60 GHz radio band 

The outcome of this activity corresponds to Milestone MS10. This activity is reported in D3.1, scheduled 
by month 9 of the project: 

Milestone 
number 

Milestone name 
Work 

package(s) 

involved 

Expected 
date  

Means of 
verification 

 

MS10(3.1/9) 
 

Optical transmission coexistence 
requirements (T3.1) 

WP3 M9 
QPR3 

D3.1/9 

 

Activity #4: Investigation or WiMAX, UWB and LTE radio coexistence  

UWB distribution on fibre is a natural step forward in access networks. UWB is a radio modulation 
technique with 500 MHz minimum bandwidth or at least 20% greater than the centre frequency of 
operation [FC02] [OF05], with a maximum transmission capacity of 1.067 Gbit/s at 1.1 meters [Lu06]. 
Interference with other wireless services is mitigated transmitting at the level of parasitic emissions in a 
typical indoor environment (FCC part 15: -41.3 dBm/MHz) [FC02]. The UWB-on-fibre approach exhibits 
several advantages over other radio-over-fibre (RoF) solutions: (i) The huge bandwidth of the fibre 
infrastructure can support the distribution of a large number of UWB wireless channels in a frequency 
division arrangement, (ii) UWB transmission is well suited for the compensation of the fibre transmission 
impairments, namely chromatic dispersion, intrachannel nonlinear effects, and nonlinear phase noise 
[Lo07] if WiMedia-defined orthogonal frequency-division multiplexing (OFDM) modulation is employed 
[WI08]. (iii) UWB-on-fibre is a low-cost approach. By example, the European project IST-UROOF develops 
an optical UWB receiver with a target cost under $100 [UR06]. (iv) FTTH networks are transparent to the 
specific implementation employed. This flexibility is of special interest for operators as UWB regulation is 
still evolving. 

The UWB-technology on base of WiMedia competes in the frequency range of 3.1 to 10.6 GHz against the 
WiMAX and maybe against the LTE-radio (the allocation of frequencies is not finished at the moment.). In 
this range UWB can be seen as the subordinated system, hence care should be taken to not strongly 
interfere to the competitors. For that issue detection and avoid mechanisms should be investigated and 
applied on system level on base of the FIVER network architecture. 

The algorithms can strongly benefit from the centralised network architecture in FIVER, which combines 
all OFDM-technologies in one system. That gives the ability for a better information exchange and 
coexistence between competing systems.  
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Therefore the following aspects are considered: 

• Detection: (1) Comparison between simple radio detection against the benefit by the help of 
information exchange; (2) Investigate information exchange capabilities over all OFDM-systems, 
which are visible in the central system node, (3) Estimation of wireless node location and 
consideration of its transmission power, (4) Prediction of channels/interference capabilities, 
provide a prediction model   

• Avoid: (1) Consider the interference predication model and chose applicable avoidance 
mechanisms like  prohibition of frequency areas, reduction of transmission power; (2) Compare 
the resulting link parameters like interference, error rates and data throughput against the simple 
radio detection algorithms 

The outcome of this activity corresponds to Milestone MS11 and MS12. This activity is reported in D3.2 
and D3.3 scheduled by months 9 and 12 respectively. 

Milestone 

number 
Milestone name 

Work 

package(s) 
involved 

Expected 

date  

Means of 

verification 

 

MS11(3.2/9) 

 

Radio transmission coexistence 
requirements (T3.2) 

WP3 M9 
QPR3 

D3.2/9 

 

Activity #5: Centralised optical and radio transmission impairment compensation 

This activity develops algorithms for the compensation of GVD, PMD and MMD optical transmission 
impairments. The compensation is realised in the CO (pre-compensation) as shown in Figure 7 for all the 
OFDM-baseband and radio-over-fibre signals transmitted: 

Group velocity dispersion (GVD) is originated by the refractive index dependence of the fibre with the 
wavelength. The different spectral components of a given optical signal propagate at different velocity, 
broadening the transmitted signal and potentially causing inter-symbol interference (ISI) in digital 
transmission and severe frequency-selective attenuation in radio-over-fibre transmissions [Sc95]. SSMF 
exhibits GVD values around 16 ps/nm/km at 1550 nm wavelength. GVD can be compensated employing 
so-called dispersion compensation fibres (DCF), which exhibits negative GVD values. This approach 
requires expensive fibres, and it must be implemented in the optical fibre link at deployment stage. The 
use of OFDM modulation permits to shift the GVD compensation problem from the optical to the electrical 
domain by means of electronic compensators/equalizers as described in [Ja07]. This approach is taken in 
FIVER. 

Polarization-mode dispersion (PMD) is a complicated process that cannot be solved by link design. PMD 
become important in high bitrate digital transmissions. PMD is originated by the fibre core birefringence 
influenced by mechanical (stress, vibration) or environmental (temperature) factors. Birefringence is a 
characteristic of silica optical fibre originated in the manufacturing process. State-of-the-art fibres are 
manufactured following enhanced processes achieving a minimal asymmetry in the core. PMD levels are 
typically lower that 0.1 ps/√km. PMD compensation in electrical domain has been recently reported 
suitable for OFDMA-based WiMAX [Dj07]. 

Modal dispersion is a distortion mechanism present in multimode fibres (MMF). The optical signal 
transmitted is distorted because the different propagation velocity of the electromagnetic modes present 
in the optical media. This effect severely limits the available bandwidth of the MMF. Bye example, step-
index fibres (50 µm core) exhibits a bandwidth of 20 MHz·km. Typical off-the-shelf graded-index MMF 
(50 µm) bandwidth is close to 1 GHz·km. Fortunately, electronic compensation of modal dispersion has 
been demonstrated for OFDM communications, being applicable for OFDMA-based WiMAX [Lo05]. 

The GVD and PMD integrated compensation enable the FTTH range extension up to >100 km. The key 
aspects of the OFDM compensation approach are: 

i) OFDM baseband and OFDM wireless form are jointly processed 

ii) Algorithms developed are transparent to the specific wireless standard 
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iii) Optical impairments compensated include GVD, PMD and MMD 

iv) Radio impairments (multipath and narrowband interference) are also compensated 

The outcome of this activity corresponds to Milestone MS13 reported in D3.4 (month 12) of the project. 

Milestone 
number 

Milestone name 

Work 

package(s) 
involved 

Expected 
date  

Means of 
verification 

 

MS12(3.3/12) 
 

Optical and radio path OFDM 
transmission impairments 

compensation specification (T3.3) 
WP3 M12 

QPR4 
D3.3/12 

 

MS13(3.4/12) 

 

Baseband and radio-over-fibre 
OFDM transmission impairment 

compensation algorithms available 
(T3.4) 

WP3 M12 
QPR4 

D3.4/12 

 

Activity #6: Centralised optical, radio-over-fibre and LTE femtocell network management 

The streamlined FIVER architecture includes a centralised network management. This management takes 
into account the two architectures considered in FIVER: CWDD and RWDD. 

The centralised management of FIVER network will allow ONT configuration, fault and performance 
management for system operation and for the different services provided by FIVER, namely baseband 
OFDM-based Gigabit-Ethernet signal, UWB and WiMAX and femtocell service based on LTE wireless.  

FIVER will develop a overall network management strategy and specify central control mechanisms 
employed at the level of different services supported by the network. Will be develop a management 
strategy and associated algorithms for the specific management of the baseband OFDM-based Gigabit-
Ethernet signal, UWB and WiMAX and femtocell service based on LTE wireless. The LTE femtocell service 
will meet specific regulation by providing interfaces and implementing methods at the network 
management plane capable of the virtual un-bundle of the service following European regulations. 

The centralised management of the network will be implemented in a suitable computing platform, 
capable of generating the network control signals acting on the FIVER OLT. 

Network efficiency is enhanced by use of optical transport. Central office locations, for example, 
traditionally have been based on copper loop length, not call capacity. Fibre allows more rational 
placement of switching and routing equipment based on actual demand, not the physical limitations 
imposed by the access media. 

FIVER pushes forward this concept by including the management of wireless signals in radio-over-fibre on 
the network. The FIVER network architecture targets the end-to-end, from the CO to the end-user, this 
requires an end-to-end management of the different baseband and radio-over-fibre signals distributed by 
the architecture: Baseband OFDM and radio-over-fibre WiMAX, WiMEDIA-UWB and LTE. 
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Figure 12.  FIVER network management approach

The outcome of this activity corresponds to
and D4.5, scheduled by months 12 and 24 of the project respectively.

 

Milestone 

number 
Milestone name

 
MS14(4.1/12) 

 

Centralised management control 
architecture defined

 

MS18(4.5/24) 
 

Network management algorithms
and protocols implemented (T4.5

 

Activity #7: Linearized electro-optical

The coexistence of different wireless services with very different characteristics, e.g. WiMAX is high
narrowband and UWB is very-low PSD ultra
conversion devices in order to increase the dynamic range of the radio
approaches are followed for the lineari
scheme consisting of a serial/parallel Mach
The first approach is depicted in Figure 1

bridged distances for signals with bandwidth up to about 10 GHz such as OFDM
potential of bridging larger distances without additional specific modulati
may be required by employing external modulation. The different approaches will be compared from the 
viewpoint of the main radio-over-
as spur-free dynamic range (SFDR), gain, bandwidth, etc., and the best approach will be selected for the 
FIVER architecture, that may bridge distances exceeding 100

The outcome of this activity corresponds to
by month 21 of the project. 

 

Milestone 

number 
Milestone name

 

MS22(5.3/21) 

 

Comparative cost/performance 
analysis of linearized

MZ-EOM and DLM electro
conversion

 

Figure 13. Linearized Modulator 
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.  FIVER network management approach for (1) narrowband interference, (2) radio path, and (3) optical transmission 
impairments 

corresponds to Milestone MS14 and MS18. This activity is reported
d by months 12 and 24 of the project respectively. 

Milestone name 

Work 

package(s) 

involved 

Expected 

date  

Centralised management control 
architecture defined (T4.1) 

WP4 M12 

Network management algorithms 
and protocols implemented (T4.5) 

WP4 M24 

optical conversion 

The coexistence of different wireless services with very different characteristics, e.g. WiMAX is high
low PSD ultra-broadband, requires the linearization of electro

conversion devices in order to increase the dynamic range of the radio-over-fibre wireless. Two technical 
approaches are followed for the linearized electro-optical conversion: a linearized external modulator 

a serial/parallel Mach-Zehnder architecture and directly modulated lasers (DML). 
The first approach is depicted in Figure 13. While it is expected to provide very good performance at the 

expense of higher cost, the second 
approach is expected to be cost
effective.  

Two types of DML realizations are 
going to be evaluated: conventional 
directly modulated lasers (CDML) 
and chirp-managed la
While CDML is a simpler and cheaper 
solution, but very likely with limited 

bridged distances for signals with bandwidth up to about 10 GHz such as OFDM
potential of bridging larger distances without additional specific modulation, such as single sideband as 
may be required by employing external modulation. The different approaches will be compared from the 

-fiber parameters used to categorise the performance of these links, such 
ic range (SFDR), gain, bandwidth, etc., and the best approach will be selected for the 

FIVER architecture, that may bridge distances exceeding 100 km. 

corresponds to Milestone MS22. This activity is reported

Milestone name 

Work 

package(s) 
involved 

Expected 

date  

Comparative cost/performance 
linearized serial/parallel 

EOM and DLM electro-optic 
conversion (T5.3) 

WP5 M21 
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for (1) narrowband interference, (2) radio path, and (3) optical transmission 

This activity is reported in D4.1 

Expected Means of 

verification 

QPR4 
D4.1/12 

QPR8 
D4.5/24 

The coexistence of different wireless services with very different characteristics, e.g. WiMAX is high-PSD 
broadband, requires the linearization of electro-optical 

fibre wireless. Two technical 
version: a linearized external modulator 

Zehnder architecture and directly modulated lasers (DML). 
. While it is expected to provide very good performance at the 

of higher cost, the second 
approach is expected to be cost-

Two types of DML realizations are 
going to be evaluated: conventional 
directly modulated lasers (CDML) 

managed lasers (CML). 
While CDML is a simpler and cheaper 
solution, but very likely with limited 

bridged distances for signals with bandwidth up to about 10 GHz such as OFDM-UWB, CML has the 
on, such as single sideband as 

may be required by employing external modulation. The different approaches will be compared from the 
fiber parameters used to categorise the performance of these links, such 

ic range (SFDR), gain, bandwidth, etc., and the best approach will be selected for the 

This activity is reported in D5.3, scheduled 

Expected Means of 

verification 

QPR7 
D5.3/21 
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Activity #8: Optical media SSMF/UB-SMF, MMF/POF investigation 

An important and practical aspect to the project 
will be the exploration of the impact of any 
modal-mismatching between the SSMF and UB-
SMF (or MMF or POF) on the overall end-to-end 
system performance. In particular, negligible 
impact is expected for SSMF to UB-SMF (or MMF 
or POF) transmission (i.e. downstream), since the 
single-moded light will be efficiently coupled into 
the UB-SMF (or MMF or POF) with negligible 
losses and should only excite the lower-order 
optical modes. However, if the UB-SMF (or MMF 
or POF) has a high v number and is operating 
well above single-mode cut-off behaviour, it will 
support multiple higher modes. For the upstream 
direction, if many of these higher-order modes 
are excited by the optical signal, then there will 
be inefficient coupling of light to the upstream 
SMF – much of the light energy will be lost. 
However, recent advances in photonic crystal and 
microstructure fibre geometries suggest that 
tight light confinement (i.e. making it UB fibre) 
may be possible whilst maintaining a low modal 

order, i.e. exhibiting a relatively low v number, similar to that of SMF. Although perhaps a side issue to the 
main work of FIVER, such a practical demonstration of SMF/UB-SMF interfacing in a realistic application 
setting will be of commercial importance, and also offer insights into the issues associated with the all-
optical interface between PON and within-building optical networks. 

The outcome of this activity corresponds to Milestone MS27. This activity is reported in D5.6 (Month 30). 

Milestone 

number 
Milestone name 

Work 

package(s) 
involved 

Expected 

date  

Means of 

verification 

 

MS27(5.6/30) 

 

Optical media FTTH–in-house 
(T5.6) 

WP5 M30 
QPR10 

D5.6/30 

 

Activity #9: OLT and ONT adaptation to 60 GHz radio 

The 60-GHz band is attractive due to the large unlicensed frequency range available, almost worldwide 
[Da07]. 60 GHz radio band is emerging as a viable approach for ultra-high rate wireless comm. [Snw07].  

FIVER will study and demonstrate radio-over-fibre transmission of UWB signal in radio-over-fibre in the 
60 GHz band in the last stage of the project. This will be implemented by a 60 GHz clock located at the 
OLT (COP) to up-convert the UWB signal distributed. The advantage of this approach is that a large 
number of uncompressed HDTV signals can be allocated in the 60 GHz band. Suitability of specialty fibres 
(UB-SMF/MMF) for 60 GHz radio-over-fibre will be also investigated in this development. 

The outcome of this activity corresponds to Milestone MS30. This activity is reported in D5.8 (Month 30). 

Milestone 

number 
Milestone name 

Work 
package(s) 

involved 

Expected 

date  

Means of 

verification 

 

MS30(5.8/30) 
 

60 GHz UWB radio-over-fibre 
transmission sub-systems adapted 

(T5.8) 
WP5 M30 

QPR10 
D5.8/30 

 

 
 

Figure 14. Ultra-Bendable fibre for in-building optical distribution 

Table 2. Timeline in Ultra-Bendable fibre technology 

 
February 2008 ClearCurve fibre, Corning [Co08] 
18 Sept. 2008 EZ-Bend fibre, OFS [OF08] 
19 Sept. 2008 BendBright-XS fibre, Draka Comteq [Dr08] 
January 2009 ClearCurve multimode fibre [Co09] 

O/E  E/O

Antenna

O/E  E/O

Antenna

O/E  E/O

Antenna
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Activity #10: Demonstration and assessment 

The technical demonstration in FIVER will be done in three steps: First, a proof-of-concept laboratory 
experiment will be done checking the basic centralized OFDM transmission impairment compensation 
approach. Second, a complete FIVER FTTH + in-building optical network + radio link will be 

implemented in the laboratory. Both CWDD and RWDD architectures will be demonstrated in order 
to check their performance side-by-side. The third demonstration stage will extend the architecture to 

enable the provision of 60 GHz UWB radio downstream for high capacity un-compressed video 
distribution. 

The two demonstration platforms include the 5-PLAY functionalities altogether the centralized 
management control will be checked. The operator PTIN will be responsible of generating the pass/fail 
test procedures targeting on-field implementation after the project completion. 

In the last three months of the project, a show-room will be available to demonstrate the 5-PLAY 
functionalities enabled by FIVER network to the general public and companies interested in the 
technology. 

The outcome of this activity corresponds to Milestones MS33, MS34 and MS35. This activity is reported in 
D6.3, D6.4 and D6.5, scheduled by month 30, 33 and 36 of the project respectively.  

Milestone 
number 

Milestone name 

Work 

package(s) 
involved 

Expected 
date  

Means of 
verification 

 

MS33(6.3/30) 

 

Converged OFDM-GbE, WiMAX, and 
LTE femtocell laboratory platform 

integrated (T6.3) 
WP6 M30 

QPR10 
D6.3/30 

 

MS34(6.4/33) 

 

Converged OFDM-GbE, WiMAX, LTE 
and 60 GHz UWB laboratory 
platform integrated (T6.4) 

WP6 M33 
QPR11 

D6.4/33 

 
MS35(6.5/36) 

 

Functionalities assessed and open-
house demonstrator available 

(T6.5) 
WP6 M36 

QPR12 
D6.5/36 
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B 1.3 S/T methodology and associated workplan 
 

B 1.3.1 Overall strategy and general description of the projectB 1.3.1 Overall strategy and general description of the projectB 1.3.1 Overall strategy and general description of the projectB 1.3.1 Overall strategy and general description of the project    

FIVER proposes converged wireless-FTTH network and specific management scenarios. There are quite a 
number of possible approaches that will be simulated and evaluated from the technical and technological 
sides (WP2). Based on the outcome of the technological workpackage (WP3) and the software algorithms 
development (in workpackage WP4), a laboratory platform for the different scenarios will be integrated 
and evaluated (WP5). The business opportunities of each architecture/technology will be analysed in 
WP6. The proposed approach and workplan to achieve this goal is: 

� System specification scenarios definition. Specification of the subsystems and the 
software/hardware requirements. 

� Development of the software algorithms and its hardware implementation 

� Contribution to publications and standardisation bodies  

� Detailed business models and efficient exploitation plans of the results.  

Figure 15 depicts schematically the project work-flow. 

 
Figure 15. FIVER project work-flow  

The project Workplan will be carried out along four logical phases: 

PHASE1: Converged FTTH conception and specification 

In this phase the overall system conception will be addressed. Reports will be delivered, describing the 
results obtained in subsystems and algorithmic aspects specification, as well as criteria for performance 
evaluation. Target scenarios will be selected and parameters for the FIVER network architecture.  

PHASE2: Subsystems technologies and algorithms development and implementation 

Simulation work will be carried out in the technological workpackages to predict the performance of the 
proposed system and to determine the optimum operating points of the different subsystems. Selection of 
state of the art components as well as design of photonic, opto-electronic and RF hardware will be carried 
out. Fine-tuning of the different subsystems when required from the laboratory experiments will be 
performed. 

PHASE3: Laboratory platform integration and strategies assessment evaluation 

This phase is devoted, first, to implement a proof-of-concept laboratory experiment. All subsystems 
received from the technology workpackage will be characterised in the laboratory. In the proof-of-concept 
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set-up, the RF and photonic subsystems will be integrated to demonstrate the key FIVER functionality: 
The centralised transmission impairment compensation. Afterwards, the proof of concept setup will be 
extended to implement a complete demonstration platform. In this platform the hardware 
implementation of the software algorithms will be integrated to. The centralised management 
functionality will be also demonstrated in this architecture. The identified applications (PHASE 1) in the 
proposed scenarios will be assessed on this platform. Finally a third stage demonstration will be 
implemented addressing 60 GHz downstream uncompressed HD video distribution. Finally, a shown room 
will implemented to demonstrate the 5-PLAY functionalities. 

PHASE4: Exploitation and dissemination of the project results  

In parallel to these phases, the tracking of the UWB technology evolution, control and management tasks, 
dissemination issues and the detailing of the business case and exploitation plans of the project results 
will be realised. 

 
Figure 16. Project phases, workpackages and main milestones overview   

 
Workpackage Workpackage Workpackage Workpackage interdependenciesinterdependenciesinterdependenciesinterdependencies    

    

All workpackages are structured in tasks that will divide workplan in relevant parallel activities. In this 
way partners will focus more efficiently their resources. Project workplan, workpackage activities and 
tasks are explained in more detail in further sections. Workpackages interdependencies are sketched 
graphically in Figure 17. 

 
Figure 17. Workpackages interdependencies, process flow and expected outcome 

    

Self-assessment 

In order to assess the quality of the results obtained along the project phases, self-assessment basic 
procedures are foreseen as follows: 

WP1 WP2 WP3 WP4 WP5 WP6 WP7

PHASE1

PHASE2

PHASE3

PHASE4

Milestone
Integrated FTTH, 

in-building optical 

and radio network 

architecture

Milestone
Coexistence in the optical 

and radio paths: 

Centralised transmission 

impairment compensation

Milestone
Signal processing, 

optical and 

electro-optical 

subsystems

Milestone
Demonstration (laboratory 

and showroom)

Milestone
Centralised

end-to-end 

network 

management

Milestone
Market introduction 

(business plan)

WP1: Management and project execution assessment (UPVLC)

WP2: Integrated FTTH, in-building optical and radio network architecture(UPVLC) 

WP7: Technology tracking, regulation, 

standardization, dissemination and 

market introduction (UPVLC)

WP3: Coexistence and 

centralised impairment 

compensation (HTW)

WP6: Technology demonstration and 

functionalities assessment (UPVLC)

WP4: Central office-to-

user network 

management (PTIN)

WP5: Digital signal 

processing, optical and 

electro-optical transmission 

subsystems (DAS)
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Owing to the workpackage interconnections as shown in the project timeline flow chart, an intensive 
assessment of deliverables is foreseen prior to the acceptance of an input from another workpackage, 
according to the pre-fixed assessment criteria. 

Meetings for internal revision of the project progress are foreseen at least every four months. In these 
meetings, the workpackage leaders will present the workpackage progress. Reports standing quality 
assessment of deliverables will be also generated by workpackage leaders. 

Feedback among participants generating deliverables and receiving those deliverables will also allow self-
assessment of the project progress. 

Risk assessment and continRisk assessment and continRisk assessment and continRisk assessment and contingency plansgency plansgency plansgency plans    

    

The potential technological risks of the project are addressed in these key aspects: 

The on-going regulation activities worldwide in the field of UWB advance rapidly and standard proposals, 
architectures, and novel applications/scenarios are constantly changing and adapting to the applications 
and users demand. This may happen during FIVER lifetime, so the consortium will monitor the progress in 
standardisation bodies and market trends and will be open to incorporate such changes or new standards, 
whenever feasible, to the FIVER platforms, to test interoperability with the UWB implementations. This 
monitoring will be carried in WP6, during the whole life of the project. The FIVER platform is open, so it 
would be possible to incorporate such changes at the algorithm level (sampled data post-processing) with 
appropriate monitoring software reconfiguration. 

Workpackages interdependence exists between workpackages that develop technology (WP4) and those 
who integrate that technology (WP5) along project. In this way the developed subsystems can be adapted 
to possible changes in specifications on the intermediate project results. This overlap also enables the 
fine-tuning of the developed subsystems (e.g. interface format adaptations, specs optimisation, etc.) at 
integration stage, and still it will be done by the original partner. If any deviation is observed from the 
expected performance or specifications the project still can manage solve those deviations. 

Several check points will be scheduled along the project lifetime (milestones), in all tasks in WPs that may 
influence the project workflow, in order to verify that strongly related WPs are actually proceeding 
coherently and to make sure that the achievements are compliant with the design specifications. The 
detailed check points list will be included in the first Administrative and Self-assessment periodic reports 
(QPR1) in Month 4, and their results will be part of the subsequent quarterly reports. 

Partners contribution summaryPartners contribution summaryPartners contribution summaryPartners contribution summary    

    

UPVLC contributes to FIVER project first, in the management of the administrative and technical tasks 
and second, in the technical development of several key technologies. These can be summarised in 
(i) Definition of scenarios and identification of the 5-PLAY requirements. (ii) Design and overall network 
specification. (iii) Specification of the wavelength-division (WD) FIVER network architecture. (iii) Design 
and development of the LTE femtocell functionality. (iv) Study of the optical transmission impairments 
and also optical transmission coexistence of the signals transmitted in baseband and radio-over-fibre. 
(iv) Design of the OFMD-based Gigabit Ethernet (OFDM-GbE) provision. (v) Integration of the optical 
network terminator (ONT) in the CWDD architecture. (vi) Proof-of-concept experimental work, and 
(vii) Integration of laboratory demonstration platform at UPVLC premises. Other contributions are setup 
of FIVER website, the compilation of national regulations in force and leading of dissemination activities. 

PTIN brings to FIVER project the telecommunications operator expertise. PTIN is responsible of the 
overall network management strategy and the associated command architecture. FIVER develops an end-
to-end network management which requires specific techniques to be included in the OFDM-GbE 
baseband signals and in the WiMAX, UWB and LTE radio-over-fibre. The management techniques are 
specified by PTIN and implemented by DAS in the development stage of the project. Finally, PTIN will 
assess FIVER operator-related network functionalities (e.g. service activation, provision on-demand, 
network reconfiguration) at the demonstration stage at the end of the project. 

CORNING is the partner responsible of the optical media aspects in the project. FIVER proposes an 
integrated network architecture with two very different optical paths: FTTH (SSMF-based) and in-
building. CORNING will investigate the use of the recently developed ultra-bendable in single- and multi-
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mode configurations (UB-SMF and UB-MMF respectively) for the in-building FIVER network and the 
associated adaptation optical devices. The performance of UB-SMF/MMF when transmitting WiMAX and 
UWB signal in radio-over-fibre, and the performance of such specialty fibres operating in the 60 GHz radio 
band will be investigated in collaboration with UPVLC. 

UESSEX brings to FIVER the expertise in optical transmission and optical network architectures. UESSEX 
is responsible for the R-EAT based duplexed distribution (RWDD) network architecture in FIVER, which is 
based in reflective electro-absorption technology. This technology permits and very streamlined network 
architecture where only one optical source is employed for down- and up-stream. USSEX will employ their 
expertise facilitating the integration of the ONT at the Central Office. 

TCF is responsible in the consortium of three technical aspects: (i) The security aspects in the 5-PLAY 
functionalities in FIVER. (ii) The WiMAX radio, including coexistence aspects, and (iii) Extension of FIVER 
to the 60 GHz radio band employing WiMedia-UWB in downstream to be done at last stage of the project. 
TCF will also a key partner in the demonstration work to be done at the end of the project. 

HTW focus in the project in the UWB technology aspects, including coexistence. UWB is an important 
aspect of FIVER as is the only wireless transmission technology capable of the provision of several 
uncompressed HDTV stream. HTW is responsible of this 5-PLAY functionality and will implement the 
UWB management interface required for the integrated operation in the network. HTW will also a key 
contributor in the demonstration stage of the project. 

EIT+ contribution in FIVER is deep and sharply focused in the development and implementation of the 
transmission compensation algorithms. The integrated (optical and radio) compensation of transmission 
impairments centralised at the CO is a key aspect of the FIVER streamlined architecture and requires very 
advanced signal processing techniques dealing with GVD, PMD (optical) and multipath and narrowband 
interference (radio) impairments. This development will be helped by IT which will provide a simulation 
framework to check the appropriate operation of the algorithms. 

IT is responsible of two key aspects in the project. First, IT leads also the work on subsystems 
performance optimisation, and supports the specifications of the integrated network architectures, and of 
the coexistence and centralised impairment compensation. Second, IT will include their expertise in 
photonics dealing with directly modulated lasers (DML), which are of great importance for the converged 
architecture in FIVER where different signals with different dynamic ranges must be generated by a single 
electro-optical conversion device.  

DAS is a specialised company in high-performance devices for space and telecommunications 
applications. DAS will be responsible of the linearized serial/parallel Mach-Zehnder interferometer 
architecture to be located at the OLT. Also, DAS will develop a baseband OFDM modulator capable of the 
provision of Gigabit-Ethernet bitrate by OFDM modulation, including a network management interface. 
Other high-performance (e.g. LNA amplifiers, etc) devices will be provided by DAS as part of their 
contribution in the integration of the final demonstrator at the end of the project. 

Table 3 summarises, in a coarse approximation, the partner’s main competences in FIVER. 

Table 3. FIVER partner’s leading area(s) of competence 

 UPVLC UESSEX PTIN DAS IT EIT+ CORNING TCF HTW 

Overall architecture and 5-PLAY specification          

CWDD network architecture          

RWDD network architecture          

Radio-LTE femtocell          

Optical-coexistence          

Network management          

Optical-Baseband OFDM           

Network architecture optimisation          

Transmission impairment compensation          

Optical-Ultra-Bendable fibres and media           

Radio-WiMAX (including coexistence)          

Radio-Operation in the 60 GHz band          

Radio-UWB (including coexistence)          

Demonstration and functionalities assessment          
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WP1 T1.1 Administrative management

WP1 T1.2 Execution assessment

WP2 Integrated FTTH, in-building optical and radio network architecture

T2.1 Scenario identification and functional requirements

WP2 MS03(2.1 /3) Application scenarios and functional requirements identified  ❶
WP2 D2.1/3 Scenarios identification and functional requirements  ❦

T2.2 Quintuple play, femtocell services and network management state-of-the art

WP2 MS04(2.2 /3) State-of-the-art of quintupl e play services and femtocell  networks  ❶
WP2 D2.2/3 State-of-the-art of quintuple play services and femtocell networks  ❦

T2.3 FTTH, in-building optical distribution and integrated wireless radio

WP2 MS05(2.3/3) State-of-the-art of FTTH, in-building optical distribution and integrated wireless radio  ❶
WP2 D2.3/3 State-of-the-art of quintuple play services and femtocell networks  ❦

T2.4 OFDM optical/radio transmission impairment compensation state-of-the-art

WP2 MS06(2.4/3) State-of-the-art of OFDM optical/radio transmission impairment compensation  ❶
WP2 D2.4/3 State-of-the-art of OFDM optical/radio transmission impairment compensation  ❦

T2.5 Convergence of quintuple-play and femtocell services specification

WP2 MS07(2.5/9) Specifications for the convergence of quintuple-play and femtocell  services  ❶
WP2 D2.5/9 Convergence of quintuple-play and femtocell services specification  ❦

T2.6 CWDD integrated network architecture specification and management strategy

WP2 MS08(2.6/12) CWDD integrated network architecture specification  ❶
WP2 D2.6/12 CWDD integrated network architecture specification  ❦

T2.7 RWDD integrated network architecture specification and management strategy

WP2 MS09(2.7/12) RWDD integrated network architecture specification  ❶
WP2 D2.7/12 RWDD integrated network architecture specification  ❦

WP3 Coexistence and centralised impairment compensation

T3.1 Optical transmission coexistence requirements

WP3 MS10(3.1/9) Optical transmission coexi stence requirements  ❶
WP3 D3.1/9 Report on optical transmission coexistence requirements  ❦

T3.2 Radio transmission coexistence requirements

WP3 MS11(3.2/9) Radio transmission coexistence requirements  ❶
WP3 D3.2/9 Report on radio transmission coexistence requirements  ❦

T3.3 OFDM optical and radio transmission impairment compensation specification

WP3 MS12(3.3/12) Optical and radio path OFDM transmission impairments compensation specification  ❶
WP3 D3.3/12 Optical and radio path OFDM transmission impairments compensation specification  ❦

T3.4 Baseband and radio-over-fibre OFDM impairment compensation algorithms

WP3 MS13(3.4/12) Baseband and radio-over-fibre OFDM transmission impairment compensation algorithms available  ❶

WP3 D3.4/12

Report on baseband and radio-over-fibre OFDM transmission impairment compensation algorithms and

expected performance  ❦

WP4 Central Office-to-user network management 

T4.1 Centralised management control architecture

WP4 MS14(4.1/12) Centralised management control architecture defined  ❶
WP4 D4.1/12 Centralised management control architecture  ❦

T4.2 Multi-user baseband OFDM GbE management protocol

WP4 MS15(4.2/15) Multi-user baseband OFDM GbE management protocol developed  ❶
WP4 D4.2/15 Multi-user baseband OFDM GbE management protocol  ❦

T4.3 Multi-user UWB and WiMAX radio-over-fibre management protocol

WP4 MS16(4.3/18) Multi-user UWB and WiMAX radio-over-fibre management protocol  ❶
WP4 D4.3/18 Multi-user UWB and WiMAX radio-over-fibre management protocol  ❦

T4.4 Multi-user femtocell radio aggregation management protocol

WP4 MS17(4.4/18) Multi-user femtocell  radio aggregation management protocol developed  ❶
WP4 D4.4/18 Multi-user femtocell radio aggregation management protocol  ❦

T4.5 Network management algorithms and protocols hardware implementation

WP4 MS18(4.5/24) Network management algorithms and protocols implemented in hardware  ❶
WP4 D4.5/24 Network management algorithms and protocols hardware implementation  ❦

WP5 Digital signal processing, optical and electro-optical transmission subsystems

T5.1 OFDM-GbE signal generation

WP5 MS19(5.1/12) OFDM-GbE signal generation implemented  ❶
WP5 D5.1/12 OFDM-GbE signal generation  ❦

T5.2 Broadband OFDM impairment compensation

WP5 MS20(5.2/18) Baseband OFDM impairment compensation algorithms available for proof-of-concept  ❶
WP5 MS21(5.2/18) Broadband OFDM impairment compensation subsystem implemented  ❶
WP5 D5.2/18 Broadband OFDM impairment compensation subsystem  ❦

T5.3 Linearized electro-optical conversion

WP5 MS22(5.3/21)

Comparative cost/performance analysis of linearized serial/parallel MZ-EOM and DML electro-optic

conversion  ❶
WP5 MS23(5.3/21) Linearized electro-optical converter available  ❶
WP5 D5.3/21 Linearized serial/parallel MZ-EOM and DML electro-optic conversion techniques  ❦

T5.4 Off-the-shelf devices and user equipment

WP5 MS24(5.4/21) Off-the-shelf devices and user equipment available  ❶
WP5 D5.4/21 Report on off-the-shelf devices and user equipment  ❦

T5.5 Baseband and radio-over-fibre ONT

WP5 MS25(5.5/21) Baseband and radio-over-fibre ONT developed  ❶
WP5 D5.5/21 Report on the baseband and radio-over-fibre ONT  ❦

T5.6 Optical media FTTH – in-house distribution adaptation

WP5 MS26(5.6/30) Optical media FTTH – in-house distribution adaptation  ❶
WP5 MS27(5.6/30) Optical adaptation capable for 60 GHz radio-over-fibre  ❶
WP5 D5.6/30 Report on optical media FTTH – in-house distribution adaptation  ❦

T5.7 Subsystems performance optimisation 

WP5 MS28(5.7/24) Optimized FIVER architecture for the converged OFDM-GbE, UWB, WiMAX and LTE laboratory platform  ❶

WP5 MS29(5.7/30)

Optimized FIVER architecture for the converged OFDM-GbE, WiMAX, LTE and 60 GHz UWB laboratory

platform  ❶
WP5 D5.7/30 Optimized FIVER architecture for the provision of OFDM-GbE, WiMAX, LTE and standard/60 GHz UWB radio  ❦

T5.8 60 GHz UWB radio-over-fibre transmission subsystems

WP5 M30(5.8/30) 60 GHz UWB radio-over-fibre transmission sub-systems adapted  ❶
WP5 D5.8/30 Network adaptation for 60 GHz operation  ❦

WP6 Technology demonstration and functionalities assessment

T6.1 Laboratory platform architecture definition

WP6 MS31(6.1/12) Laboratory platform architecture defined  ❶
WP6 D6.1/12 Laboratory platform architecture definition  ❦

T6.2 Converged OFDM optical transmission impairment compensation proof-of-concept

WP6 MS32(6.2/15) Converged OFDM optical transmission impairment compensation proof-of-concept laboratory experiment  ❶
WP6 D6.2/15 Converged OFDM optical transmission impairment compensation proof-of-concept  ❦

T6.3 Converged OFDM-GbE, UWB, WiFi and LTE femtocell laboratory  platform

WP6 M33(6.3/30) Converged OFDM-GbE, UWB, WiMAX and LTE femtocell  laboratory platform integrated  ❶
WP6 D6.3/30 Converged OFDM-GbE, UWB, WiMAX and LTE femtocell laboratory platform  ❦

T6.4 Converged OFDM-GbE, WiFi, LTE and 60 GHz UWB laboratory platform

WP6 MS34(6.4/33) Converged OFDM-GbE, WiMAX, LTE and 60 GHz UWB laboratory platform integrated  ❶
WP6 D6.4/33 Converged OFDM-GbE, WiMAX, LTE and 60 GHz UWB laboratory platform  ❦

T6.5 Functionalities assessment and open-house demonstrator

WP6 MS35(6.5/36) Functionalities assessed and open-house demonstrator available  ❶
WP6 D6.5/36 Functionalities assessment and open-house demonstrator  ❦

WP7 Technology tracking, regulation, standardization, dissemination and market introduction

T7.1 Project web-site set-up

WP7 MS36(7.1/3) FIVER website (www.ict-fiver.eu) online and in operation  ❶
WP7 D7.1/3 Project presentation and web-site set-up  ❦

T7.2 Dissemination of knowledge

WP7 MS37(7.2/36) FIVER Workshop on converged quintuple play in integrated fibre-radio FTTH networks  ❶
WP7 D7.2/36 Final report on dissemination  ❦

T7.3 OFDM-GbE, UWB, WiFi and 60 GHz radio technology tracking

WP7

MS38(7.3/12), 

MS39(7.3/24) 
Intermediate technology tracking of OFDM-GbE, UWB, WiMAX and 60 GHz radio technology  ❶  ❶

WP7 MS40(7.3/36) Technology tracking of OFDM-GbE, UWB, WiMAX and 60 GHz radio technology  ❶
WP7 D7.3/36 Final report on technology tracking of OFDM-GbE, UWB, WiMAX and 60 GHz radio during FIVER project  ❦

T7.4 Regulation framework, standardization and legal requirements

WP7

MS41(7.4/12), 

MS42(7.4/24) 
Intermediate evaluation of market opportunities, standardization aspects and legal framework  ❶  ❶

WP7 MS43(7.4/36) Final evaluation of market opportunities, standardization aspects and legal framework  ❶
WP7 D7.4/36 Regulatory framework, standardization and legal requirements  ❦

T7.5 User’s forum, exploitation strategy, and business plan

WP7 MS44(7.5/24) User’s forum established and survey results available  ❶
WP7 D7.5/24 Users forum report  ❦
WP7 MS45(7.5/36) Exploitation and Business Plan for FIVER network architecture  ❶
WP7 D7.6/36 Exploitation and Business plan for FIVER network architecture  ❦
WP7 MS46(7.5/36) Exploitation and Business Plan for UB-SMF/MMF fibres in-home FTTH extension  ❶
WP7 D7.7/36 Exploitation and Business plan for UB-SMF/MMF fibres in-home FTTH extension  ❦
WP7 MS47(7.5/36) Exploitation and Business Plan for 60 GHz radio technology  ❶
WP7 D7.5/36 Exploitation and Business Plan for 60 GHz radio technology  ❦
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B 1.3.3 B 1.3.3 B 1.3.3 B 1.3.3 Workpackage listWorkpackage listWorkpackage listWorkpackage list    and overview and overview and overview and overview ((((for the for the for the for the full duration of the project)full duration of the project)full duration of the project)full duration of the project)    

Workpackage list (for the full duration of the project)Workpackage list (for the full duration of the project)Workpackage list (for the full duration of the project)Workpackage list (for the full duration of the project)    

    

Work 
package 

No. 

Work package title Type of 
activity 

Lead  
partic 

no. 

Lead partic. 
short name 

Person-
month 

Start 
month 

End 
month 

WP1 
Management and project execution 
assessment Mngmnt 1 UPVLC 12.0 M1 M36 

WP2 

Integrated FTTH, in-building 
optical and radio network 
architecture 

RTD 1 UPVLC 65.25 M1 M12 

WP3 
Coexistence and centralised 
impairment compensation RTD 6 HTW 77.5 M4 M15 

WP4 
Central Office-to-user network 
management RTD 2 PTIN 56.0 M10 M24 

WP5 

Digital signal processing, optical 
and electro-optical transmission 
subsystems 

RTD 9 DAS 101.5 M10 M30 

WP6 
Technology demonstration and 
functionalities assessment RTD 1 UPVLC 45.5 M10 M36 

WP7 

Technology tracking, regulation, 
standardization, dissemination and 
market introduction 

RTD 1 UPVLC 40.0 M1 M36 

 TOTAL    397.75   

 

Each Workpackage is subdivided in the following tasks: 

Workpackage WP1: Management and project execution assessment (UPVLC)Workpackage WP1: Management and project execution assessment (UPVLC)Workpackage WP1: Management and project execution assessment (UPVLC)Workpackage WP1: Management and project execution assessment (UPVLC)    

T1.1 Administrative management (UPVLC) 

T1.2 Execution assessment (UPVLC) 

Workpackage WP2: Integrated FTTH, inWorkpackage WP2: Integrated FTTH, inWorkpackage WP2: Integrated FTTH, inWorkpackage WP2: Integrated FTTH, in----building optical and radio network architecture (UPVLC)building optical and radio network architecture (UPVLC)building optical and radio network architecture (UPVLC)building optical and radio network architecture (UPVLC)    

T2.1 Scenario identification and functional requirements (UPVLC) 

T2.2 Quintuple-play, femtocell services and network management state-of-the art (UPVLC) 

T2.3 FTTH, in-building optical distribution and integrated wireless radio (CORNING) 

T2.4 OFDM optical/radio transmission impairment compensation state-of-the-art (EIT+) 

T2.5 Convergence of quintuple-play and femtocell services specification (UPVLC) 

T2.6 CWDD integrated network architecture specification and management strategy (UPVLC) 

T2.7  RWDD integrated network architecture specification and management strategy (UESSEX) 

Workpackage WP3: Coexistence and centralised impairment compensation (HTW)Workpackage WP3: Coexistence and centralised impairment compensation (HTW)Workpackage WP3: Coexistence and centralised impairment compensation (HTW)Workpackage WP3: Coexistence and centralised impairment compensation (HTW)    

T3.1 Optical transmission coexistence requirements (UPVLC) 

T3.2 Radio transmission coexistence requirements (HTW) 

T3.3 OFDM optical and radio transmission impairment compensation specification (UPVLC) 

T3.4 Baseband and radio-over-fibre OFDM impairment compensation algorithms (EIT+) 

Workpackage WP4: Central OfficeWorkpackage WP4: Central OfficeWorkpackage WP4: Central OfficeWorkpackage WP4: Central Office----totototo----user network management (user network management (user network management (user network management (PTINPTINPTINPTIN))))    

T4.1 Centralised management control architecture (PTIN) 

T4.2 Multi-user baseband OFDM GbE management protocol (DAS) 

T4.3 Multi-user UWB and WiMAX radio-over-fibre management protocol (HTW) 

T4.4 Multi-user femtocell radio aggregation management protocol (UPVLC) 

T4.5 Network management algorithms and protocols hardware implementation (DAS) 
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Workpackage WP5: Digital signal processing, optical and electroWorkpackage WP5: Digital signal processing, optical and electroWorkpackage WP5: Digital signal processing, optical and electroWorkpackage WP5: Digital signal processing, optical and electro----optical transmission subsystems (DAS)optical transmission subsystems (DAS)optical transmission subsystems (DAS)optical transmission subsystems (DAS)    

T5.1 OFDM-GbE signal generation (DAS) 

T5.2 Broadband OFDM impairment compensation (UPVLC) 

T5.3 Linearized electro-optical conversion (DAS) 

T5.4 Off-the-shelf devices and user equipment (DAS) 

T5.5 Baseband and radio-over-fibre ONT (UPVLC) 

T5.6 Optical media FTTH – in-house distribution adaptation (UESSEX) 

T5.7 Subsystems performance optimisation (IT) 

T5.8 60 GHz UWB radio-over-fibre transmission sub-systems (TCF) 

Workpackage WP6: Technology demonstration and functionalities assessment (UPVLC)Workpackage WP6: Technology demonstration and functionalities assessment (UPVLC)Workpackage WP6: Technology demonstration and functionalities assessment (UPVLC)Workpackage WP6: Technology demonstration and functionalities assessment (UPVLC)    

T6.1 Laboratory platform architecture definition (UPVLC) 

T6.2 Converged OFDM optical transmission impairment compensation proof-of-concept (UPVLC) 

T6.3 Converged OFDM-GbE, UWB, WiMAX and LTE femtocell laboratory platform (UPVLC) 

T6.4 Converged OFDM-GbE, WiMAX, LTE and 60 GHz UWB laboratory platform (TCF) 

T6.5 Functionalities assessment and open-house demonstrator (DAS) 

Workpackage WP7: Technology tracking, regulation, standardization, dissemination and market Workpackage WP7: Technology tracking, regulation, standardization, dissemination and market Workpackage WP7: Technology tracking, regulation, standardization, dissemination and market Workpackage WP7: Technology tracking, regulation, standardization, dissemination and market 
introduction (UPVLC)introduction (UPVLC)introduction (UPVLC)introduction (UPVLC)    

T7.1 Project web-site set-up (UPVLC) 

T7.2 Dissemination of knowledge (UPVLC) 

T7.3 OFDM-GbE, UWB, WiMAX, LTE and 60 GHz radio technology tracking (UPVLC) 

T7.4 Regulatory framework, standardization and legal requirements (HTW) 

T7.5 User’s forum, exploitation strategy, and business plan (PTIN) 
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B 1.3.4 Deliverables listB 1.3.4 Deliverables listB 1.3.4 Deliverables listB 1.3.4 Deliverables list    

 

Del. 

no. 

Delivery 

date5 

(month) 

Deliverable name Nature Dissemination 

QPR 
 
YR 
 
CS 
D1.1 

Quarterly 
M12, M24, 
and M36 
M12, Mo24, 
and M36 

M36 

Administrative and execution-assessment periodic 
reports 
Annual technical report 
 
Annual administrative report 
Final project report 

R RE 

D2.1 M3 Scenarios identification and functional requirements R PU 

D2.2 M3 State-of-the-art of quintuple-play services and 
femtocell networks 

R PU 

D2.3 M3 State-of-the-art of FTTH, in-building optical 
distribution and integrated wireless radio 

R PU 

D2.4 M3 State-of-the-art of OFDM optical/radio transmission 
impairment compensation 

  R   PU 

D2.5 M9 Convergence of quintuple-play and femtocell services 
specification 

  R  PU 

D2.6 M12 CWDD integrated network architecture specification   R   PP 

D2.7 M12 RWDD integrated network architecture specification   R   PP 

D3.1 M9 Report on optical transmission coexistence 
requirements 

  R   PU 

D3.2 M9 Report on radio transmission coexistence 
requirements 

R PU 

D3.3 M12 Optical and radio path OFDM transmission 
impairments compensation specification 

R PP 

D3.4 M12 Report on baseband and radio-over-fibre OFDM 
transmission impairment compensation algorithms 
and expected performance 

R PP 

D4.1 M12 Centralised management control architecture R PP 

D4.2 M15 Multi-user baseband OFDM GbE management 
protocol 

R PP 

D4.3 M18 Multi-user UWB and WiMAX radio-over-fibre 
management protocol 

R PP 

D4.4 M18 Multi-user femtocell radio aggregation management 
protocol 

R PP 

D4.5 M24 Network management algorithms and protocols 
hardware implementation 

R RE 

D5.1 M12 OFDM-GbE signal generation R PU 

D5.2 M18 Broadband OFDM impairment compensation 
subsystem 

R RE 

D5.3 M21 Linearized serial/parallel MZ-EOM and DML electro-
optic conversion techniques 

R PP 

D5.4 M21 Report on off-the-shelf devices and user equipment R PU 

D5.5 M21 Report on the baseband and radio-over-fibre ONT R PP 

                                                 
5  Measured in months from the project start date (month 1). 
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D5.6 M30 Report on optical media FTTH – in-house distribution 
adaptation 

R RE 

D5.7 M30 Optimized FIVER architecture for the provision of 
OFDM-GbE, WiMAX, LTE and standard/60 GHz UWB 
radio 

R PP 

D5.8 M30 Network adaptation for 60 GHz operation R PP 

D6.1 M12 Laboratory platform architecture definition R PP 

D6.2 M15 Converged OFDM optical transmission impairment 
compensation proof-of-concept 

R PP 

D6.3 M30 Converged OFDM-GbE, UWB, WiMAX and LTE 
femtocell laboratory platform 

R PP 

D6.4 M33 Converged OFDM-GbE, WiMAX, LTE and 60 GHz UWB 
laboratory platform 

R PP 

D6.5 M36 Functionalities assessment and open-house 
demonstrator 

R PU 

D7.1 M3 Project presentation and web-site set-up R PU 

D7.2 M36 Final report on dissemination R PU 

D7.3 M36 Final report on technology tracking of OFDM-GbE, 
UWB, WiMAX and 60 GHz radio 

R PU 

D7.4 M36 Regulatory framework, standardization and legal 
requirements 

R PU 

D7.5 M24 Users forum report R PU 

D7.6 M36 Exploitation and Business plan for FIVER network 
architecture  

R PP 

D7.7 M36 Exploitation and Business plan for UB-SMF/MMF 
fibres in-home FTTH extension 

R PP 

D7.8 M36 Exploitation and Business Plan for 60 GHz radio 
technology 

R PP 
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B 1.3.5 Work package descriptionsB 1.3.5 Work package descriptionsB 1.3.5 Work package descriptionsB 1.3.5 Work package descriptions    

 

Workpackage WP1: Management and project execution assessment (UPVLC)Workpackage WP1: Management and project execution assessment (UPVLC)Workpackage WP1: Management and project execution assessment (UPVLC)Workpackage WP1: Management and project execution assessment (UPVLC)    

Work package number  WP1 Start date or starting event: M1 

Work package title Management and project execution assessment (UPVLC) 

Activity type
6
 MGT 

Participant number 1 2 3 4 5 6 7 8 9 

Participant short name 
U

P
V

LC
 

P
T

IN
 

C
O

R
N

IN
G

 

U
E

S
S

E
X

 

T
C

F
 

H
T

W
 

E
IT

+
 

IT
 

D
A

S
 

Person-months per participant 12 0 0 0 0 0 0 0 0 

 

Description 

WP1 is aimed at performing coordination of the project according the Workplan described in this document. 

Proper project development is evaluated in terms of timely accomplishment of the project goals: Milestones 

and Deliverables produced in their planned dates as listed in this Technical Annex. Additionally, quarterly 

project progress management reports (QPR) will be produced summarising the progress of the project and 

relevant activities performed in the reporting period. Four QPR per year will be produced during the project. 

 

This workpackage also implements the risk management strategy of the project. The risk identification and 

solution proposal is reported as a contingency list in the quarterly progress reports. Every project QPR includes 

a contingency list for every task started in the reporting period. 

 

The technical coordination will be done within each technical work package and will be monitored by the 

Technical Management Committee, consisting of one delegate per work package leader. The TMC will be 

responsible of receiving the internal reports timely and communicating to the project coordinator of the 

progress and deviations of the project work plan. They will report their conclusions to the Coordinator. 

 

Objectives 

§ Creation of the Project Management Committee (PMC) and the Project Technical Committee (TMC). Both 

committees are maintained along the duration of the project. They will meet alongside the regular project 

coordination meetings. At least two coordination meeting will be produced by project year. 

§ The Project Management Committee (PMC) consisting of one delegate per partner and chaired by the 

project coordinator will be responsible for: the administrative management of the project; the 

coordination, preparation and submission of periodic control reports; the liaison with the Commission; the 

participation in concerted meetings; the representation of the project in external bodies and programmes; 

the dissemination of the Commission information to all partners; and the documentation preparation. 

  

                                                 
6   Please indicate one activity per work package:   
RTD = Research and technological development (including any activities to prepare for the dissemination and/or 
exploitation of project results, and coordination activities); DEM = Demonstration; MGT = Management of the 
consortium. 
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Tasks 

T1T1T1T1.1.1.1.1    Administrative management (UPVLC)Administrative management (UPVLC)Administrative management (UPVLC)Administrative management (UPVLC)    

CONTRIBUTION FROM: UPVLC  

Duration: M1-M36 

The PMC will meet at least two times per year to take formal decisions. Its main activities are: to agree 

objectives and time scales, evaluate the project evolution against costs and milestones, to resolve any conflict of 

tasks, to review contractor’s resources, to prepare the detailed work programme for the following half-year, to 

establish objectives for the technical working groups, to recommend remedial actions when necessary to 

approve consensus reports and deliverables for the Commission, to organise concerted project meetings at least 

twice per year and to prepare the regular reports and cost statements. The project coordinator will monitor the 

PCM activities for conformity with the Contract and the Agreement and will propose corrective solutions to the 

PCM if necessary. The project coordinator will arrange for financial accounting and banking facilities for the 

project through the coordinator organisation. The project coordinator will be responsible for the proper 

submission of all cost claims and payments to all partners. 

 

T1.2T1.2T1.2T1.2    EEEExecution assessment (UPVLC)xecution assessment (UPVLC)xecution assessment (UPVLC)xecution assessment (UPVLC)    

CONTRIBUTION FROM: UPVLC  

Duration: M1-M36 

The Coordinator oversees the developments of the project. All Workpackage leaders will be responsible for 

sending a periodic internal report to the Coordinator which, based on the project progress and the associated 

workpackage tasks, will foresee any potential deviation risk from the original workplan. An estimation of the 

deviation impact on the project evolution and milestones will be provided. Remedial actions and associated 

impact on the project evolution will be also reported by the workpackage leaders in this case. Every three 

months, a quarterly project progress management report (QPR) will be sent to the Commission describing the 

project execution progress, risk assessment and deviations from the workplan as well as the appropriated 

corrective actions taken if necessary. 

 

 

Deliverables (by the end of month) 

QPR Quarterly Administrative and execution-assessment periodic reports 

YR M12, M24, M36 Annual technical report 

CS M12, M24, M36 Annual administrative report 

D1.1/36   Final project report 

 

Milestones and expected result (by the end of month) 

MS01(1.1/1)  PMC and TMC appointed 

MS02(1.2/36)  Final report and end of the project 

  

Approved by EC: 15/10/2009



FP7-ICT-2009-4-249142 Draft of 13th/October/2009
  

 Approved by the European Commission on XX/XX/2009 46 

fiver

 

WP2WP2WP2WP2    Integrated FTTH, inIntegrated FTTH, inIntegrated FTTH, inIntegrated FTTH, in----building optical and radio network architecture (UPVLC)building optical and radio network architecture (UPVLC)building optical and radio network architecture (UPVLC)building optical and radio network architecture (UPVLC)    

Work package number  WP2 Start date or starting event: M1 

Work package title Integrated FTTH, in-building optical and radio network architecture (UPVLC) 

Activity type
7
 RTD 

Participant number 1 2 3 4 5 6 7 8 9 

Participant short name 

U
P

V
LC

 

P
T

IN
 

C
O

R
N

IN
G

 

U
E

S
S

E
X

 

T
C

F
 

H
T

W
 

E
IT

+
 

 IT
 

D
A

S
 

Person-months per participant 17 7.5 7 9 8 5 5 6.75 0 

    

Description  

WP2 addresses the FIVER network architecture and the overall project specification. FIVER architecture 

integrates the fibre-to-the-home optical access part, the in-house fibre distribution and the short/medium 

range radio link to establish the user communication. FIVER network provides converged OFDM GbE, UWB, 

WiMAX and LTE femtocell services. The different service requirements are translated to the network 

architecture in this workpackage. This is done by first identifying the target scenarios and their functional 

requirements. The functional requirements are translated to network architecture and specifications taking 

into account the novel techniques herein proposed and the technology state-of-the-art at the time of starting 

the project. Different implementation options (if available) would be analysed in order to select the most 

appropriate taking into account technical and socio-economic aspects to facilitate the technology market 

introduction. Two network architectures are defined in this workpackage: 

i) A two wavelength duplexed network architecture (CWDD – conventional wavelength duplexing 

distribution). WDM can be considered in this approach. 

ii) A reflective-EAT based network architecture (RWDD- R-EAT wavelength duplexing distribution). 

After the complete specification of both FIVER architectures the associated network management will be 

developed in WP4, the required sub-systems are developed in WP5 and the two FIVER network 

implementations are demonstrated in WP6 in a laboratory test trial. 

 

Objectives 

§ Define scenarios where the integrated and centralised FIVER architecture gives a clear benefit in terms of 

deployment cost and social benefits to evaluate their functional requirements. 

§ Define the functional requirements for the converged provision of quintuple-play services and femtocell 

radio in the scenarios identified. 

§ Identify the state-of-the-art of FTTH, in-building optical distribution, WiMAX technology and femtocell 

techniques in order to be translated to FIVER developments. 

§ Identify the state-of-the-art regarding the compensation or mitigation of optical (GVD, PMD, etc.) and 

radio (multipath, interference, etc.) transmission impairments. 

§ Define and specify the CWDD FIVER network architecture. 

§ Define and specify the RWDD FIVER network architecture. 

                                                 
7   Please indicate one activity per work package:   
RTD = Research and technological development (including any activities to prepare for the dissemination and/or 
exploitation of project results, and coordination activities); DEM = Demonstration; MGT = Management of the 
consortium. 
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Tasks 

T2.1T2.1T2.1T2.1    Scenario identification and functional requirements (UPVLC)Scenario identification and functional requirements (UPVLC)Scenario identification and functional requirements (UPVLC)Scenario identification and functional requirements (UPVLC)    

CONTRIBUTION FROM: UPVLC, PTIN, UESSEX, TCF, HTW, IT 

Duration: M1-M3 

The different scenarios where the integrated FIVER network architecture show a cost advantage over traditional 

FTTH implementations and gives a clear social advantage by the cost-effective provision of quintuple-play 

services, will be defined. Potential advantages/disadvantages will be identified in order to properly steer the 

project developments towards the most successful market introduction possible. Also, emerging services 

enabled by FIVER integrated approach will be identified as forward-looking applications enabled by the project. 

UPVLC will coordinate the scenario definition and will investigate the quintuple-play functional requirements 

with focus in the OFDM-GbE and LTE femtocell techniques developed in the project. PTIN will define the 

scenarios from the operator point of view considering a heterogeneous customer. The services of interest for the 

different customer profile will be identified. UESSEX will adapt the generic functional requirements identified by 

UPVLC to the RWDD optical access network architecture, which is their core competence. TCF will specify the 

functional requirements for the service provision employing WiMAX and the further extension to 60 GHz radio in 

the specified scenarios. HTW will provide functional requirements and parameter specifications for WiMedia-

UWB radio. 

T2.T2.T2.T2.2222    QuintupleQuintupleQuintupleQuintuple----play, femtocell services and network management stateplay, femtocell services and network management stateplay, femtocell services and network management stateplay, femtocell services and network management state----ofofofof----the art (UPVLC)the art (UPVLC)the art (UPVLC)the art (UPVLC)    

CONTRIBUTION FROM: UPVLC, PTIN, TCF, HTW 

Duration: M1-M3 

This task evaluates the state-of-the-art regarding the quintuple play and femtocell services to be provided by 

the FIVER network architecture. The requirements in terms of overall specification as bitrate, latency, user 

capacity are investigated in this task. UPVLC will provide the state-of-art about baseband data and femtocell 

services. HTW will focus in personal area wireless considering. THALES will focus definition of scenario and 

requirements for security when the FTTH network is deployed in transport infrastructures and will also provide a 

state of the art of WiMAX technologies. HTW will evaluate the state-of-the-art of WiMedia-UWB radio. Finally 

PTIN provides the state-of-the-art regarding optical network management. 

T2.3T2.3T2.3T2.3    FTTH, inFTTH, inFTTH, inFTTH, in----building optical disbuilding optical disbuilding optical disbuilding optical distribution and integrated wireless radio (CORNING)tribution and integrated wireless radio (CORNING)tribution and integrated wireless radio (CORNING)tribution and integrated wireless radio (CORNING)    

CONTRIBUTION FROM: UPVLC, CORNING, TCF, HTW 

Duration: M1-M3 

This task evaluates the state of the art regarding the physical level implementation. The state-of-the-art of 

fibre-to-the-home networks is evaluated including regulation in force. The state of the art of OFMD-based 

signals transmitted in the FIVER network, i.e., OFDM baseband, WiMAX, UWB and LTE is evaluated in this task. 

CORNING reports the state-of-the-art of FTTH and in-building optical distribution in collaboration with UPVLC. 

UPVLC also reports the state-of-the-art regarding LTE. HTW will report the WiMedia UWB radio state-of-the-

art. TCF reports the state of the art of WiMAX, focusing in the OFDM-based implementation. TCF in 

collaboration with UPVLC also reports the state-of-the-art of 60 GHz wireless radio. 

T2.4T2.4T2.4T2.4    OFDM optical/radio transmission impairOFDM optical/radio transmission impairOFDM optical/radio transmission impairOFDM optical/radio transmission impairment compensation statement compensation statement compensation statement compensation state----ofofofof----thethethethe----art (EIT+)art (EIT+)art (EIT+)art (EIT+)    

CONTRIBUTION FROM: UPVLC, UESSEX, EIT+, IT 

Duration: M1-M3 

The state of the art of OFDM optical and radio transmission is evaluated in this task. Reported results 

addressing OFDM optical transmission in different kind of fibres (ultra-bendable fibre, standard single-mode 

fibre, plastic optical fibre, etc.) are identified in this task. The state-of-the-art regarding optical transmission 

impairments (GVD, PMD, etc.) compensation is also evaluated in this task as a starting point for the 

developments in WP5. This task is developed by EIT+ with the help of UPVLC, UESSEX and IT for the 

identification and definition of the optical and radio impairments to be compensated. EIT+ reports the state-of-

the-art regarding generic OFDM transmission compensation algorithms in optical and radio transmission. 

UPLVC will focus on optical and IT on radio transmission impairments. UESSEX will provide the state-of-the-art 

of optical transmission impairments affecting the RWDD network architecture. 
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T2.5T2.5T2.5T2.5    Convergence of quintupleConvergence of quintupleConvergence of quintupleConvergence of quintuple----play and femtocell services specification (UPVLC)play and femtocell services specification (UPVLC)play and femtocell services specification (UPVLC)play and femtocell services specification (UPVLC)    

CONTRIBUTION FROM: UPVLC, TCF, HTW 

Duration: M4-M9 

The convergence of quintuple-play and femtocell services on poses special requirements in the network 

architecture. The specification of the quintuple-play services and the associated requirements on the wireless 

and baseband signals transmitted in the network are evaluated in this Task. Converged quintuple-play services 

are provided employing OFDM-based GbE baseband data, WiMAX, UWB in their regulated band (3.1 to 10.6 

GHz) in the first stage of the project (end of Y2). This approach is extended to address the emerging 60 GHz 

wireless band in the second stage of the project (Y3). These specifications are derived from the state-of-the-art 

already evaluated in Tasks T2.2 and T2.3. UPVLC will specify the services to be transmitted on OFMD-GbE and 

the LTE femtocell provision. HTW will define requirements for network architecture from state of the art UWB. 

TCF will specify the service “mapping” to UWB and WiMAX radio in the 60 GHz band.  

T2.6T2.6T2.6T2.6    CWDDCWDDCWDDCWDD    integrated network archintegrated network archintegrated network archintegrated network architecture specification and management strategy (UPVLC)itecture specification and management strategy (UPVLC)itecture specification and management strategy (UPVLC)itecture specification and management strategy (UPVLC)    

CONTRIBUTION FROM: UPVLC, PTIN, CORNING, UESSEX, HTW, IT 

Duration: M7-M12 

Complete definition of the CWDD dual-wavelength integrated FTTH, in-building optical distribution and radio 

link architecture. Complete specification of the sub-system functionalities and associated parameters. UPVLC 

will develop the overall specification of the CWDD network architecture including optical and electro-optical 

devices, based on the coexistence requirements evaluated in T2.5. PTIN will define the network management 

strategy for CWDD architecture. Network management is tightly linked with the network architecture and both 

aspects are addressed jointly in this task. CORNING will specify the optical media to be employed in the FTTH 

link and in the in-building optical distribution. UESSEX will specify the multiple user strategy. HTW will provide 

the specification for CWDD-subsystem dealing with UWB-wireless. IT will address the optical/electro-optical 

devices impact on the end-to-end performance required to meet the specifications from T2.5. 

T2.7 T2.7 T2.7 T2.7 RWDDRWDDRWDDRWDD    integrated network architecture specification and management strategy (UESSEX)integrated network architecture specification and management strategy (UESSEX)integrated network architecture specification and management strategy (UESSEX)integrated network architecture specification and management strategy (UESSEX)    

CONTRIBUTION FROM: UPVLC, PTIN, CORNING, UESSEX, HTW, IT 

Duration: M7-M12 

Complete definition R-EAT based integrated FTTH, in-building optical distribution and radio link architecture. 

Complete specification of the sub-system functionalities and associated parameters. The network architecture is 

based on the coexistence requirements evaluated in T2.5. UESSEX will develop the overall specification of the 

RWDD network architecture based in R-EAT including optical and electro-optical devices. UPVLC will provide 

overall specification. CORNING will specify the optical media. HTW will provide the specification for the sub-

systems dealing with UWB-wireless. PTIN will outline the network management strategy for RWDD network 

architecture. Like in T2.6, the network management is tightly linked with the network architecture and both 

aspects are addressed jointly in this task. IT work is focused on the influence of optical/electro-optical devices on 

the end-to-end performance, particularly on the impact of the R-EAT on the end-to-end network performance. 

 

Deliverables (by the end of month) 

D2.1/3 Scenarios identification and functional requirements 

D2.2/3 State-of-the-art of quintuple-play services and femtocell networks 

D2.3/3 State-of-the-art of FTTH, in-building optical distribution and integrated wireless radio 

D2.4/3 State-of-the-art of OFDM optical/radio transmission impairment compensation 

D2.5/9 Convergence of quintuple-play and femtocell services specification 

D2.6/12 CWDD integrated network architecture specification 

D2.7/12 RWDD integrated network architecture specification 

 

Milestones and expected result (by the end of month) 

MS03(2.1 /3) Application scenarios and functional requirements identified  

MS04(2.2 /3) State-of-the-art of quintuple-play services and femtocell networks  

MS05(2.3 /3) State-of-the-art of FTTH, in-building optical distribution and integrated wireless radio  
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MS06(2.4 /3) State-of-the-art of OFDM optical/radio transmission impairment compensation 

MS07(2.5/9) Specifications for the convergence of quintuple-play and femtocell services  

MS08(2.6 /12) CWDD integrated network architecture specification 

MS09(2.7/12) RWDD integrated network architecture specification  
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WP3WP3WP3WP3    Coexistence and centralised impairment compensation (HTW)Coexistence and centralised impairment compensation (HTW)Coexistence and centralised impairment compensation (HTW)Coexistence and centralised impairment compensation (HTW)    

Work package number  WP3 Start date or starting event: M4 

Work package title Coexistence and centralised impairment compensation (HTW) 

Activity type
8
 RTD 

Participant number 1 2 3 4 5 6 7 8 9 

Participant short name 
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Person-months per participant 15 1 4.5 8 6 15 17 11 0 

 

Description  

This workpackage addresses the development of the required techniques and processing algorithms for the 

centralised implementation of OFDM transmission impairment compensation techniques. The compensated 

impairments include both the optical path (chromatic dispersion, polarization mode dispersion and modal 

dispersion) and also the radio link (multipath and narrowband interference). These compensation solutions are 

targeted to be located only at the Central Office, being part of the OLT. In this way, all the processing efforts 

are centralised and the transmission path, including optical and radio links. The electro-optical compensation 

scheme herein developed permits the impairment compensation on all the baseband and the radio-over-fibre 

signals modulated on the optical carrier simultaneously. This approach is based on pilot tones information from 

the different signals transmitted (baseband and radio-over-fibre) to generate a single equalisation signal to be 

applied to the optical carrier. This approach is agnostic to the different services transmitted by the optical 

carrier as long as they are OFDM-based. 

 

Objectives 

§ Specifications of the OFDM modulation for baseband OFDM-GbE and radio-over-fibre WiMAX, UWB and 

LTE femtocell. 

§ Optical transmission coexistence requirements between baseband OFDM-GbE and radio-over-fibre 

WiMAX, UWB and LTE considering different optical media: SSMF, MMF, POF and UB-SMF/MMF. 

§ Radio coexistence requirements between WiMAX, UWB and LTE femtocell, including interference with 

other licensed/un-licensed narrowband wireless services. 

§ Evaluation of the transmission of OFDM signals, baseband and up-converted, required to support 

quintuple-play services and the LTE femtocell functionality. 

 

Tasks 

T3.1T3.1T3.1T3.1    Optical transmission coexistence requirements (UPVLC)Optical transmission coexistence requirements (UPVLC)Optical transmission coexistence requirements (UPVLC)Optical transmission coexistence requirements (UPVLC)    

CONTRIBUTION FROM: UPVLC, PTIN, CORNING, UESSEX, TCF, HTW, IT 

Duration: M4-M9 

This task evaluates the requirements at physical level for the transmission of the baseband and radio-over-fibre 

signals along the FIVER architecture. The study will be done by theoretical analysis and simulation with the help 

of experimental measurements, if required. UPVLC will evaluate the coexistence equipments in the CWDD 

                                                 
8   Please indicate one activity per work package:   
RTD = Research and technological development (including any activities to prepare for the dissemination and/or 
exploitation of project results, and coordination activities); DEM = Demonstration; MGT = Management of the 
consortium. 
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network architecture (Task T2.5.) with focus in the coexistence requirements for OFDM-GbE and LTE optical 

transmission. IT will check the coexistence requirements of FIVER architecture by numerical simulation. PTIN will 

check suitability of the coexistence requirements on a generic operator optical network. CORNING will give 

insight on the coexistence possibilities of ultra-bendable fibres. UESSEX will assess coexistence requirements for 

the RWDD R-EAT based optical access network (Task T2.6). TCF will specify the requirements for 60 GHz radio in 

collaboration with UPVLC and will provide requirements concerning WiMAX radio. HTW investigates 

UWB/WiMAX coexistence requirements. 

T3.2T3.2T3.2T3.2    Radio transmission coexistence requiRadio transmission coexistence requiRadio transmission coexistence requiRadio transmission coexistence requirements (HTW)rements (HTW)rements (HTW)rements (HTW)    

CONTRIBUTION FROM: UPVLC, UESSEX, TCF, HTW, IT 

Duration: M4-M9 

This task evaluates the requirements at physical level for the transmission of the baseband and radio-over-fibre 

signals along the final radio link in the FIVER architecture. These requirements are of special importance for the 

software and hardware developments in WP5 and WP6. The coexistence of OFDM-based signals, i.e. OFDM-

GbE, WiMAX, UWB and LTE, is analysed theoretically and by simulation. UPVLC will investigate the coexistence 

requirements for LTE femtocell radio. UESSEX will investigate the radio coexistence issues when R-EAT electro-

optical conversion is employed (RWDD network architecture). TCF will investigate coexistence requirements for 

UWB operating in the 60 GHz band and will provide experimental results concerning WiMAX coexistence. Define 

requirements on physical level for WiMedia UWB by simulation. EIT+ assesses the feasibility coexistence 

requirements for the transmission compensation algorithms to be developed in T3.4. IT will provide the 

framework for the simulation analysis of the radio coexistence. 

T3.3T3.3T3.3T3.3    OFDM optical and radio transmission impairment compensation specification (UPVLC)OFDM optical and radio transmission impairment compensation specification (UPVLC)OFDM optical and radio transmission impairment compensation specification (UPVLC)OFDM optical and radio transmission impairment compensation specification (UPVLC)    

CONTRIBUTION FROM: UPVLC, CORNING, UESSEX, HTW, EIT+, IT 

Duration: M10-M12 

This task investigates the different transmission impairments to be compensated in the OLT in both the optical 

(GVF, PMD, MD, etc.) and in the radio (multipath, narrowband interference, etc.) paths. A list of specifications 

for the Task T3.4 is produced indicating maximum residual compensation allowed in the algorithm 

development. Operational limit of the FIVER network architecture (maximum reach, number of users, etc.) 

based on the compensation specification will be also produced in this task. UPVLC will specify the optical 

transmission impairments. CORNING will specify the transmission impairments for ultra-bendable specialty 

fibre. UESSEX will check the specifications are suitable for the optical devices employed in the CWDD and in the 

RWDD network architecture. HTW will specify the compensation for radio transmission. EIT+ will assess the 

feasibility of the further impairment compensation algorithm to be developed in Task T3.4. IT will contribute to 

the specification of the impairment compensation of the optical and radio transmission by assessing the 

operational limits through analytical and simulation of end-to-end performance of the FIVER network. EIT+ 

translates the coexistence requirements evaluated in tasks T3.1 and T3-2 to the specifications for the OFDM 

transmission compensation algorithms to be developed in T3.4. 

T3.4T3.4T3.4T3.4    Baseband and radioBaseband and radioBaseband and radioBaseband and radio----overoveroverover----fibre OFDM impairment compensation algorithms (EIT+)fibre OFDM impairment compensation algorithms (EIT+)fibre OFDM impairment compensation algorithms (EIT+)fibre OFDM impairment compensation algorithms (EIT+)    

CONTRIBUTION FROM: UPVLC, HTW, EIT+, IT 

Duration: M10-M15 

This task is one of the core activities of FIVER. Here, the transmission impairment compensations algorithms for 

the OFDM-based wireless signals transmitted in FIVER (OFDM-GE, WiMAX, UWB and LTE) are developed A. The 

compensation takes into account both the optical transmission path (GVD, PMD, MD) and the radio path 

(multipath, narrowband interference). Following specifications in T3.3 and T3.4, the optical and radio 

transmission impairments will be compensated by equalisation. The case of narrowband interference 

impairment is addressed nulling a given set of carriers on the transmitted OFDM signal, being this technique a 

specific optical-radio detection-and-avoid scheme. The algorithms will be developed and tested in a software 

platform by EIT+ with collaboration of UPVLC and IT. UPVLC will check that the algorithms are suitable for their 

final hardware implementations. IT will assess the performance during the development stage by simulation. 

HTW will address the specific case of OFDM carrier nulling and multipath compensation. All the algorithms 

herein developed will be available for the implementation of the impairment compensator in Task T5.2. 
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Deliverables (by the end of month) 

D3.1/9 Report on optical transmission coexistence requirements 

D3.2/9 Report on radio transmission coexistence requirements 

D3.3/12 Optical and radio path OFDM transmission impairments compensation specification 

D3.4/12 Report on baseband and radio-over-fibre OFDM transmission impairment compensation algorithms 

and expected performance 

 

Milestones and expected result (by the end of month) 

MS10(3.1/9) Optical transmission coexistence requirements  

MS11(3.2/9) Radio transmission coexistence requirements 

MS12(3.3/12) Optical and radio path OFDM transmission impairments compensation specification 

MS13(3.4/12)  Baseband and radio-over-fibre OFDM transmission impairment compensation algorithms 

available  

 

Enablers (by the end of month) 

MS07(2.5/9) Specifications for the convergence of quintuple-play and femtocell services 

MS08(2.6/12) CWDD integrated network architecture specification 

MS09(2.7/12) RWDD integrated network architecture specification 
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WP4WP4WP4WP4    Central OfficeCentral OfficeCentral OfficeCentral Office----totototo----user network management (user network management (user network management (user network management (PTINPTINPTINPTIN) ) ) )     

Work package number  WP4 Start date or starting event: M10 

Work package title Central Office-to-user network management (PTIN)  

Activity type
9
 RTD 

Participant number 1 2 3 4 5 6 7 8 9 

Participant short name 
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Person-months per participant 5.5 13 0 3.5 8 13 0 0 13 

 

Description 

WP4 addresses the management of the integrated FIVER network. FIVER develops a streamlined network 

architecture in which quintuple-play services are provided from a central location in a two-wavelength or in a 

single-wavelength operation. In both cases one wavelength (downstream) is fed to a single user or a group of 

users employing SCM. The streamlined FIVER architecture transmits the signals from the Central Office to the 

customer premises and back without format conversion, re-modulation and/or up/down-frequency conversion 

stages. This streamlined operation is reflected in a simplified management scheme reducing operational costs. 

The network management and the associated central control architecture are developed in this workpackage 

taking into account the specific requirements of the different signals transported in the FIVER network: OFDM-

GbE, WiMAX, UWB and LTE femtocell. 

 

Objectives 

§ Identification of the management requirements in the FIVER network architecture. 

§ Specification of the central and control architecture and associated signalling. 

§ Definition and implementation of control algorithms specifically for baseband OFDM GbE, WiMAX, UWB 

and LTE radio-over-fibre. 

§ Implement management mechanisms to enable un-bundling of the LTE femtocell service following 

regulation in force 

§ Implementation of the central control algorithms on a computer system intended to be integrated in the 

laboratory platform in WP6. 

 

Tasks 

T4.1T4.1T4.1T4.1    Centralised management control architecture (Centralised management control architecture (Centralised management control architecture (Centralised management control architecture (PTINPTINPTINPTIN))))    

CONTRIBUTION FROM: UPVLC, PTIN, UESSEX, TCF, HTW 

Duration: M10-M12 

Definition of the overall network management strategy and the specific central control mechanisms employed 

at the level of the different services supported by the network (UPVLC). The operator PTIN will outline the 

centralised management architecture. UPVLC will assess the feasible implementation on the management 

scheme in FIVER architecture. UESSEX will check the feasible implementation of the control architecture on the 

RWDD network architecture. THALES will introduce the management requirements for security applications and 

will collaborate in the definition of the centralized management strategy of WiMAX for joint operation with 

UWB in an optima spectrum management. HTW will collaborate in the definition of the centralized 

management from the point of view of radio standard like UWB wireless.  
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T4.2T4.2T4.2T4.2    MultiMultiMultiMulti----user baseband OFDM GbE management protocol (DAS)user baseband OFDM GbE management protocol (DAS)user baseband OFDM GbE management protocol (DAS)user baseband OFDM GbE management protocol (DAS)    

CONTRIBUTION FROM: UPVLC, PTIN, DAS 

Duration: M10-M15 

Development of the management strategy and associated algorithms including the central control specification 

for the management of the baseband OFDM-based Gigabit-Ethernet signal distributed in FIVER. The associated 

management protocol takes into account the multi-cast provision of baseband OFDM supporting the GbE 

service. UPVLC will specify the multi-user aggregation strategy in the OFDM-GbE. DAS will develop the 

management protocol for OFMD-GbE. The protocol development will be done as state machine or similar 

algorithmic description suitable for a final hardware implementation in T4.5. Protocol interfacing with the 

OFDM modulator system is also addressed. PTIN will supervise and specify the interface with the complete 

network management architecture decided in T4.1. 

T4.3T4.3T4.3T4.3    MultiMultiMultiMulti----user UWB and WiMAX radiouser UWB and WiMAX radiouser UWB and WiMAX radiouser UWB and WiMAX radio----overoveroverover----fibre management protocol (HTW)fibre management protocol (HTW)fibre management protocol (HTW)fibre management protocol (HTW)    

CONTRIBUTION FROM: UPVLC, PTIN, TCF, HTW 

Duration: M10-M18 

Development of the management strategy and associated algorithms including the central control specification 

for UWB and WiMAX services management. The specific channelization of WiMAX and UWB, different in 

different countries, will be taken into account in the management protocol developed. UPVLC will check 

protocol compatibility with the OFDM-GbE management developed in T4.2. HTW will develop the management 

protocol addressing WiMedia UWB. Protocol development will be done as state machine or similar algorithmic 

description suitable for a final hardware implementation in T4.5. Interfacing with the UWB and WiMAX 

equipment employed is also addressed. TCF will adapt the management protocols for the operation of 60 GHz 

UWB radio and will help in the development of the management protocols for WiMAX. PTIN will supervise and 

specify the interface with the overall network management architecture. 

T4.4T4.4T4.4T4.4    MultiMultiMultiMulti----user femtocell radio aggregation management protocol (UPVLC)user femtocell radio aggregation management protocol (UPVLC)user femtocell radio aggregation management protocol (UPVLC)user femtocell radio aggregation management protocol (UPVLC)    

CONTRIBUTION FROM: UPVLC, PTIN 

Duration: M10-M18 

Development of the management strategy and associated algorithms including the central control specification 

for the specific management of the femtocell service based on LTE wireless. This service must meet specific 

regulation. Adequate methods at the network management plane capable of the virtual un-bundle of the LTE 

femtocell service will be implemented. UPVLC will develop the management protocol for LTE femtocell 

operation. This development will be done as state machine or similar algorithmic description suitable for a final 

hardware implementation. Interfacing with the LTE equipment employed is addressed in the protocol 

development. PTIN will supervise and specify the interface with the overall network management architecture. 

T4.5T4.5T4.5T4.5    Network manaNetwork manaNetwork manaNetwork management algorithms and protocols hardware implementation (DAS)gement algorithms and protocols hardware implementation (DAS)gement algorithms and protocols hardware implementation (DAS)gement algorithms and protocols hardware implementation (DAS)    

CONTRIBUTION FROM: UPVLC, PTIN, UESSEX, TCF, HTW, DAS 

Duration: M16-M24 

This task implements the specific central control architecture defined in Task T4.1 in a suitable computing 

platform, for example by a FPGA or micro-controller, capable of generating  the network control signals-acting 

on the FIVER OLT subsystems developed in WP6. UPVLC will supervise the implementation and check the proper 

operation of the LTE femtocell management algorithm from T4.4. UESSEX will supervise the correct interface of 

the hardware implementation with the optical network subsystems. TCF will supervise and check the operation 

for WiMAX and 60 GHz UWB radio. HTW will supervise and check the proper operation of the management 

protocol of the radio signals from T4.3. PTIN will supervise the hardware implementation to assess proper 

operation in the network OLT. DAS will implement the management algorithms in a suitable computing 

platform (PC, FPGA or similar). This platform will be made available for the experimental work in WP6. 

 

Deliverables (by the end of month) 

D4.1/12 Centralised management control architecture 

D4.2/15 Multi-user baseband OFDM GbE management protocol 

D4.3/18 Multi-user UWB and WiMAX radio-over-fibre management protocol 

D4.4/18 Multi-user femtocell radio aggregation management protocol 

D4.5/24 Network management algorithms and protocols hardware implementation 
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Milestones and expected result (by the end of month) 

MS14(4.1 /12) Centralised management control architecture defined  

MS15(4.2 /15) Multi-user baseband OFDM GbE management protocol developed 

MS16(4.3 /18) Multi-user UWB and WiMAX radio-over-fibre management protocol 

MS17(4.4 /18) Multi-user femtocell radio aggregation management protocol developed 

MS18(4.5 /24) Network management algorithms and protocols implemented in hardware 

 

Enablers (by the end of month) 

MS08(2.6 /12) CWDD integrated network architecture specification 

MS09(2.7/12) RWDD integrated network architecture specification 

MS12(3.3/12) Optical and radio path OFDM transmission impairments compensation specification 
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WP5WP5WP5WP5    Digital signal processing, optical Digital signal processing, optical Digital signal processing, optical Digital signal processing, optical and electroand electroand electroand electro----optical transmission subsystems (DAS)optical transmission subsystems (DAS)optical transmission subsystems (DAS)optical transmission subsystems (DAS)    

Work package number  WP5 Start date or starting event: M10 

Work package title Digital signal processing, optical and electro-optical transmission subsystems 

(DAS) 

Activity type
10

 RTD 

Participant number 1 2 3 4 5 6 7 8 9 

Participant short name 
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Person-months per participant 14.5 4 4.5 13 5 4 0 39 17.5 

 

Description 

WP5 addresses the hardware developments of the project. The integrated FIVER network architecture requires 

the development of several optical, electro-optical and digital signal processing sub-systems located within the 

OLT at the Central Office and the ONT at the customer premises. Optical media adaptation technology and 

radio-over fibre transceivers are also required for an adequate FIVER network deployment. All the required 

sub-systems are developed in this workpackage by means of internal development or incorporating off-the-

shelf components. 

 

Objectives 

§ Implementation of the OFDM baseband modulator/demodulator for GbE data. 

§ Implementation of a linearized modulator based on a serial/parallel Mach-Zehnder architecture meeting 

the optical coexistence requirements evaluated in WP3. 

§ UWB, WiMAX and LTE signal generation for radio-over-fibre transmission. 

§ Development of the simplified quintuple-play ONT at user premises. 

§ Market evaluation, selection and characterization of off-the-shelf devices and for the demonstrator 

developed in WP6. 

§ Adaptation of the radio-over-fibre developed sub-systems for operation in the 60 GHz band intended for 

the demonstrator in the third year of the project. 

Tasks 

T5.1T5.1T5.1T5.1    OFDMOFDMOFDMOFDM----GbE signal generation (DAS)GbE signal generation (DAS)GbE signal generation (DAS)GbE signal generation (DAS)    

CONTRIBUTION FROM: UPVLC, DAS 

Duration: M10-M12 

This task develops the OFDM modulator for the generation of the OFDM-GbE baseband signal. This modulator 

is implemented taking into account the aggregation of different streams intended for a given user group. The 

baseband OFDM modulator also includes the appropriate algorithm to implement the network centralised 

control architecture specified in Task 4.2. UPVLC will provide the digital signal processing algorithm to generate 

the multi-user OFDM signal. The modulator will be implemented by DAS in a programmable system, FPGA or 

similar and will be included in the laboratory demonstrator in workpackage WP6.  
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T5.2T5.2T5.2T5.2    Broadband OFDM impairment compensation (UPVLC)Broadband OFDM impairment compensation (UPVLC)Broadband OFDM impairment compensation (UPVLC)Broadband OFDM impairment compensation (UPVLC)    

CONTRIBUTION FROM: UPVLC, DAS 

Duration: M10-M21 

This subsystem performs the compensation of OFDM transmission impairments feeding a specific electrical 

signal to the linearized MZ-EOM developed in T5.3 in one of the arms of the interferometric Mach-Zehnder in a 

time-lens configuration in order to equalise the spectral components. This electrical signal is calculated from the 

algorithms developed in Task T3.4 and can equalise all the carriers comprising the baseband OFDM signal and 

also radio-over-fibre OFDM components from the WiMAX, UWB and LTE wireless at the same time with just a 

single electro-optic modulator. This compensation is implemented as a pre-compensation in the downstream 

path, and a post-compensation in the upstream path. The electrical compensation signal is generated 

employing the software algorithms generated in T3.4 in a suitable waveform generator. UPVLC will integrate 

the compensator subsystem with the help of DAS. DAS will adjust the software already developed in T4.5 if 

necessary during the development. The outcome of this task is an electrical signal ready to be fed to a 

conventional electro-optic modulator for the proof-of-concept demonstration in Task T6.2. This subsystem can 

be updated with the linearized modulator developed in T5.3, with better performance in this case, during the 

demonstration phase (WP6) of the project. 

T5.3T5.3T5.3T5.3    LinearizedLinearizedLinearizedLinearized    electroelectroelectroelectro----optical conversion (DAS)optical conversion (DAS)optical conversion (DAS)optical conversion (DAS)    

CONTRIBUTION FROM: UPVLC, IT, DAS 

Duration: M10-M21 

The linearized electro-optical conversion is developed in this Task. The optical transmission coexistence of 

different wireless standards with very different characteristics, e.g. WiMAX is high-PSD narrowband and UWB is 

very-low PSD ultra-broadband, requires the linearization of electro-optical conversion devices in order to 

increase the SFDR and hence to increase the dynamic range of the radio-over-fibre wireless. Two technical 

approaches are developed in this Task: First, DAS develops a linearized external modulator scheme consisting of 

a serial/parallel Mach-Zehnder architecture. This approach is expected to exhibit very good performance at the 

expense of lower cost-effectiveness. A second approach based on directly modulated lasers (DML) will be 

investigated by IT. Device cost is expected to be reduced in this case. Both approaches are investigated 

theoretical and by simulation with the help of experimental work. The compared performance will be used to 

select the best approach for FIVER in terms of cost/performance. 

This task also develops the electrical circuitry required to modulate the OFDM signals (using double-sideband or 

single-sideband) covering by the complete UWB spectrum and suitable for electro-optical modulation in the 60 

GHz band. Based on experimental data from real devices, IT will provide accurate simulation models of 

linearized electro-optical conversion techniques developed. The influence of conversion parameters, e.g. 

nonlinearity, on the complete FIVER network performance will be assessed by IT using the developed simulation 

models. UPVLC will check that the overall performance is consistent with the specifications from Task T2.5 and 

T2.6 and will specify the associated electrical circuitry. 

T5.4T5.4T5.4T5.4    OffOffOffOff----thethethethe----shelf devices and user equipment (DAS)shelf devices and user equipment (DAS)shelf devices and user equipment (DAS)shelf devices and user equipment (DAS)    

CONTRIBUTION FROM: UPVLC, UESSEX, TCF, HTW, DAS 

Duration: M13-M21 

In this task the different RF subsystems necessary for the laboratory demonstration platform in WP6 will be 

specified. UPVLC will select and incorporate off-the-shelf components like the photo-detector, laser source and 

UWB antenna. Select and provide off-the-shelf components for the single-source network architecture. DAS will 

select and incorporate the low noise amplifier (LNA), the automatic gain control (AGC) and the OFDM 

demodulator (dev. Kit) subsystems. HTW provide the UWB hardware devices. In the case for WiMedia UWB 

these are prototype platforms capable of the provision of  4 compressed HD-Video streams.  

T5.5T5.5T5.5T5.5    Baseband and radioBaseband and radioBaseband and radioBaseband and radio----overoveroverover----fibre ONT (UPVLC)fibre ONT (UPVLC)fibre ONT (UPVLC)fibre ONT (UPVLC)    

CONTRIBUTION FROM: UPVLC, PTIN, UESSEX 

Duration: M13-M21 

This task implements the hardware included in the streamlined ONT for the FIVER network. This ONT has two 

main functionalities: First, the baseband OFDM-GbE optical signal is photo-detected, demodulated (commercial 

demodulator from Task T.54) and made available in a serial connector. Beside the de-modulation of the GbE 

signal, is evaluated the per-carrier constellation quality in some pilot carriers comprising the OFDM multi-carrier 

signal will also be evaluated. The information from the pilots is inserted back in the upstream direction in order 
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to provide the required information enough to the centralised optical and radio transmission impairment sub-

system (located at the OLT). The second functionality of the ONT is the downstream/upstream conversion from 

optical-to-electrical and electrical-to-optical. The radio-over-fibre ONT functionality photo-detects the signal 

distributed though the in-home fibre installation, filters, amplifies and radiates the wireless signals in the user 

area. Ad-hoc filtering enables the SCM selection of the specific user information. The radio-over-fibre ONT 

functionality also implements the upstream path in which the wireless signal from the user is received by a 

suitable antenna, amplified and modulated back to the Central Office. UPVLC will develop the ONT for the 

CWDD network architecture. PTIN will support the ONT development checking compatibility with the network 

and the management architecture. UESSEX will extend the ONT for operation in the RWDD network architecture 

including the required electro-optical subsystems (R-EAT). 

T5.6T5.6T5.6T5.6    Optical media FTTH Optical media FTTH Optical media FTTH Optical media FTTH ––––    inininin----house distribution adaptation (UESSEX)house distribution adaptation (UESSEX)house distribution adaptation (UESSEX)house distribution adaptation (UESSEX)    

CONTRIBUTION FROM: UPVLC, CORNING, UESSEX 

Duration: M13-M30 

The adaptation between the different optical media employed in the integrated FIVER network is addressed in 

this task. FIVER employs SSMF fibre in the FTTH path, and one of the new kind of ultra-bendable UB-SMF or UB-

MMF fibres. The use of plastic optical fibre and photonic glass-core/plastic-cladding multimode fibres is also 

investigated in this task. The adaptation possibilities between the different types of fibres and selects and 

implements the most appropriate following the final fibre selection is also done in this task. UPVLC and 

CORNING will develop the UB-SMF/UB-MMF/SSMF adaptation. UESSEX will focus in the SSMF/MMF/POF 

adaptation. SSMF fibre is used in the FIVER FTTH optical path, UB-SMF/UB-MMF/MMF/POF is considered in the 

in-building optical distribution. 

T5.7T5.7T5.7T5.7    Subsystems performance optimisation (IT)Subsystems performance optimisation (IT)Subsystems performance optimisation (IT)Subsystems performance optimisation (IT)    

CONTRIBUTION FROM: UPVLC, IT 

Duration: M22-M30 

IT will perform the simulation and performance assessment of complete FIVER architecture including the optical 

path and the user radio link (standard radio propagation models are used). Optimisation of the different 

elements comprising the comprising the FIVER network, e.g. optical source, linearized electro-optical converter, 

optical/electrical amplification, multiplexer/demultiplexer stages (if required), circulators, photodetectors, 

filters and antennas between others are considered. The impact of optical transmission impairments (GVD, 

PMD, MD, SPM, XPM and FWM) employing full non-linear Schrödinger equation simulation will be analysed. An 

important outcome from this task is the analysis and optimisation of a suitable amplification if required. The 

FIVER architecture could employ erbium doped fibre amplifiers (EDFA) to compensate optical path losses if 

decided in Tasks T2.5 and T2.6. The simulation analysis work is done for both the CWDD network architecture 

and the RWDDEAT architecture. DAS, as the partner responsible for radio-over-fibre technology win the project 

is in charge of facilitating the characterisation and models of relevant devices. UPVLC will check that the 

optimised system design is kept consistent with the specifications derived in WP2. This task is extended three 

months over the start of the last laboratory platform because additional optimisation can be done during the 

integration phase of the demonstration platform in WP6.  

T5.8T5.8T5.8T5.8    60 GHz UWB radio60 GHz UWB radio60 GHz UWB radio60 GHz UWB radio----overoveroverover----fibre fibre fibre fibre transmission subtransmission subtransmission subtransmission sub----systems (systems (systems (systems (TCFTCFTCFTCF))))    

CONTRIBUTION FROM: UPVLC, PTIN, UESSEX, TCF 

Duration: M22-M30 

In the last year of the project (Y3) the FIVER network architecture will be demonstrated with the provision of 

downstream 60 GHz radio-over-fibre in downstream for the broadcasting of a large number of un-compressed 

HDTV signal. This task develops the OLT and ONT changes (amplifier, filters, up/downconverters and antennas) 

required for downstream provision of a 60 GHz UWB signal and modifies the ONT accordingly. The 60 GHz-ONT 

will be made available for the WP6 demonstrator. TCF will lead the 60 GHz ONT and OLT upgrade. UPVLC will 

provide the off-the-shelf devices for 60 GHz downstream operation, including down/up-converters. PTIN will 

adapt the management layer to consider operation in the 60 GHz radio. HTW will provide the UWB equipment 

generating the high-date downstream for 60 GHz operation. 
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Deliverables (by the end of month) 

D5.1/12 OFDM-GbE signal generation 

D5.2/21 Broadband OFDM impairment compensation subsystem 

D5.3/21 Linearized serial/parallel MZ-EOM and DML electro-optic conversion techniques 

D5.4/21 Report on off-the-shelf devices and user equipment 

D5.5/21 Report on the baseband and radio-over-fibre ONT 

D5.6/30 Report on optical media FTTH – in-house distribution adaptation 

D5.7/30 Optimized FIVER architecture for the provision of OFDM-GbE, WiMAX, LTE and standard/60 GHz UWB 

radio 

D5.8/30 Network adaptation for 60 GHz operation 

 

Milestones and expected result (by the end of month) 

MS19(5.1/12) OFDM-GbE signal generation implemented  

MS20(5.2/21) Baseband OFDM impairment compensation algorithms implemented  

MS21(5.2/21) Broadband OFDM impairment compensation subsystem available for proof-of-concept  

MS22(5.3/21)  Comparative cost/performance analysis of linearized serial/parallel MZ-EOM and DML 

electro-optic conversion 

MS23(5.3/21) Linearized electro-optical converter available 

MS24(5.4/21) Off-the-shelf devices and user equipment available 

MS25(5.5/21) Baseband and radio-over-fibre ONT developed 

MS26(5.6/30) Optical media FTTH – in-house distribution adaptation  

MS27(5.6/30) Optical adaptation capable for 60 GHz radio-over-fibre 

MS28(5.7/24) Optimized FIVER architecture for the converged OFDM-GbE, UWB, WiMAX and LTE laboratory 

platform  

MS29(5.7/30) Optimized FIVER architecture for the converged OFDM-GbE, UWB, WiMAX, LTE and 60 GHz 

UWB laboratory platform  

MS30(5.8/30) 60 GHz UWB radio-over-fibre transmission sub-systems adapted 

 

Enablers (by the end of month) 

MS10(3.1/9) Optical transmission coexistence requirements 

MS13(3.4/12) Baseband and radio-over-fibre OFDM transmission impairment compensation algorithms 

available  

MS15(4.2/15) Multi-user baseband OFDM GbE management protocol developed 
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WP6WP6WP6WP6    Technology demonstration and functionalities assessment (UPVLC)Technology demonstration and functionalities assessment (UPVLC)Technology demonstration and functionalities assessment (UPVLC)Technology demonstration and functionalities assessment (UPVLC)    

Work package number  WP6 Start date or starting event: M10 

Work package title Technology demonstration and functionalities assessment (UPVLC) 

Activity type
11

 RTD 

Participant number 1 2 3 4 5 6 7 8 9 

Participant short name 
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Person-months per participant 13.5 5.5 0.5 4 8.5 5 3 0.5 5 

 

Description 

A laboratory platform for demonstration and feasibility assessment of the two network architectures (CWDD 

and RWDD) developed in FIVER will be done in WP6. This laboratory platform will be available during the 

second and third years of the project for test trial the quintuple-play and femtocell functionalities. The 

demonstration is done in three steps: First, developing a preliminary proof-of-concept set-up in which the 

required opto-electronic sub-systems are characterised and integrated in this setup to demonstrate the key 

functionalities, mainly and centralised OFDM transmission impairment compensation over baseband and radio-

over-fibre signal. This result is the enabling factor for the integrated optical and radio fibre architecture. 

Second, the preliminary proof-of-concept setup is further expanded to demonstrate in laboratory the complete 

FIVER network architecture, including the network management. Finally, the laboratory demonstrator will be 

extended to further demonstrate the provision of downstream data in the emerging 60 GHz band. The 

demonstration in this case will be done addressing the distribution of four HD A/V channels. 

These two demonstrations stages will be completed by an “open house” installation that will be available in the 

last three months of the project. The open house translates the laboratory platform to a final user environment 

(home or small-office, specific location to be decided) where the quintuple-play functionalities are 

demonstrated from the user point-of-view. Key companies’ representatives and interested parties will be 

invited to the “open house” to attend periodic demonstrations of FIVER functionalities including the enabling 

technologies developed in the project. 

 

Objectives 

§ Definition of the FIVER demonstrator laboratory platform. 

§ Demonstration and performance evaluation of the centralised transmission impairment compensation. 

§ Lab. demonstration of the converged OFDM-GbE, UWB, WiMAX and LTE femtocell network. 

§ Lab. demonstration of the converged OFDM-GbE, WiMAX, LTE and 60 GHz UWB network. 

§ Assessment of the strategies and functionalities as defined in WP2. 

§ Open-house demonstration available during the last three months of the project. 
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Tasks 

T6.1T6.1T6.1T6.1    Laboratory platform architecture definition (UPVLC)Laboratory platform architecture definition (UPVLC)Laboratory platform architecture definition (UPVLC)Laboratory platform architecture definition (UPVLC)    

CONTRIBUTION FROM: all partners 

Duration: M10-M12 

The architecture of the proof-of-concept set-up, the laboratory demonstrators and the “open house” developed 

WP6 is decided in this Task. The definition will be done by UPVLC taking into account the scenarios identified in 

Tasks T2.1. The specification is leaded by UPVLC. The laboratory platform comprises elements developed or 

specified by all partners, so all of them contribute in this Task. 

T6.2T6.2T6.2T6.2    Converged OFDM optical transmission impairment compensation proConverged OFDM optical transmission impairment compensation proConverged OFDM optical transmission impairment compensation proConverged OFDM optical transmission impairment compensation proofofofof----ofofofof----concept concept concept concept 
(UPVLC)(UPVLC)(UPVLC)(UPVLC)    

CONTRIBUTION FROM: UPVLC, UESSEX, HTW, EIT+ 

Duration: M10-M15 

This Task integrates the proof-of-concept setup from element developed or specified in WP5. The integration 

will be done by DAS. The subsystems provided by the software and hardware technology Workpackages (WP4 

and WP5 respectively) are characterised and validated before being integrated. Fine-tuning will be done, where 

necessary, by the responsible partner. The proof-of-concept demonstrator comprises the compensation of 

optical and radio transmission impairments as defined in Task T3.4. The proof-of-concept laboratory setup is 

integrated by UPVLC. UESSEX provides support in this experimental work developing the optical transmission 

test procedure. HTW provides support developing the test procedure for the radio transmission impairment 

compensation. EIT+ provides support by fine-tuning the compensation algorithms if necessary. 

T6.3T6.3T6.3T6.3    Converged OFDMConverged OFDMConverged OFDMConverged OFDM----GbE, UWB, WiMAX and LTE femtocell laboratory platform (UPVLC)GbE, UWB, WiMAX and LTE femtocell laboratory platform (UPVLC)GbE, UWB, WiMAX and LTE femtocell laboratory platform (UPVLC)GbE, UWB, WiMAX and LTE femtocell laboratory platform (UPVLC)    

CONTRIBUTION FROM: UPVLC, PTIN, UESSEX, TCF, HTW 

Duration: M16-M30 

Extending T6.2, a complete demonstration platform is integrated including the digital signal processing 

algorithms and the hardware subsystems (WP3, WP4 and WP5) and the network management strategy 

developed in WP4. This Task will be performed at UPVLC laboratories. TCF will support the demonstrator by the 

assessment of quintuple-play functionalities and will provide expertise concerning WiMAX radio. HTW 

implement the connection of WiMedia to point to point radio links. 

T6.4T6.4T6.4T6.4    Converged OFDMConverged OFDMConverged OFDMConverged OFDM----GbE, WiMAX, LTE and 60 GHz UWB laboratory platform (GbE, WiMAX, LTE and 60 GHz UWB laboratory platform (GbE, WiMAX, LTE and 60 GHz UWB laboratory platform (GbE, WiMAX, LTE and 60 GHz UWB laboratory platform (TCFTCFTCFTCF))))    

CONTRIBUTION FROM: UPVLC, PTIN, TCF  

Duration: M25-M33 

The third demonstration stage of the project extends the demonstrator already implemented in T6.3 to include 

A/V streaming of HD channels in the 60 GHz band. This demonstrator includes the 60 GHz devices developed in 

T5.8. This Task will be performed by DAS with the help of all partners contributing in WP3, WP4 and WP5. 

Additional fine-tuning or element adaptation would be necessary during the 60 GHz extension. TCF with the 

collaboration of UPVLC will extend the laboratory platform to allow the downstream operation in 60 GHz band 

employing the subsystems upgraded in T5.8. PTIN will check and tune, if necessary, the proper operation of the 

management plane adapted in T5.8 considering the provision of services in the 60 GHz radio band on the 

laboratory platform 

T6.5T6.5T6.5T6.5    Functionalities assessment and openFunctionalities assessment and openFunctionalities assessment and openFunctionalities assessment and open----house demonstrator (DAS)house demonstrator (DAS)house demonstrator (DAS)house demonstrator (DAS)    

CONTRIBUTION FROM: UPVLC, PTIN, DAS 

Duration: M28-M36 

In this Task services and the functionalities of the FIVER network architecture. (as defined in WP2) will be 

assessed. A detailed checklist of experiments required for the proper demonstration of the Cellular-UWB 

functionalities is reported at the beginning of the Task. The checklist will be specified by PTIN, as the operator 

driving this technology. This task requires help from all partners contributing in WP3, WP4 and WP5 as 

additional fine-tuning or element adaptation will be necessary. DAS will be responsible of the integration of the 

“open house” demonstration. UPVLC, PTIN and DAS will arrange an “open house” exhibition of the FIVER 

technologies and their socio-economical benefits. The “open house” will be available during the last three 

months of the project. UPVLC will perform the functionalities assessment from the final user point-of-view. PTIN 

will perform the functionalities assessment from the operator point-of-view. 
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Deliverables (by the end of month) 

D6.1/12  Laboratory platform architecture definition 

D6.2/15  Converged OFDM optical transmission impairment compensation proof-of-concept 

D6.3/30  Converged OFDM-GbE, UWB, WiMAX and LTE femtocell laboratory platform 

D6.4/33  Converged OFDM-GbE, WiMAX, LTE and 60 GHz UWB laboratory platform 

D6.5/36  Functionalities assessment and open-house demonstrator 

 

Milestones and expected result (by the end of month) 

MS31(6.1/12) Laboratory platform architecture defined  

MS32(6.2/15) Converged OFDM optical transmission impairment compensation proof-of-concept 

laboratory experiment  

MS33(6.3/30) Converged OFDM-GbE, UWB, WiMAX and LTE femtocell laboratory platform integrated  

MS34(6.4/33) Converged OFDM-GbE, WiMAX, LTE and 60 GHz UWB laboratory platform integrated  

MS35(6.5/36) Functionalities assessed and open-house demonstrator available 

 

Enablers (by the end of month) 

MS08(2.6/12) CWDD integrated network architecture specification 

MS09(2.7/12) RWDD integrated network architecture specification 

MS13(3.4/12) Baseband and radio-over-fibre OFDM transmission impairment compensation algorithms 

available  

MS18(4.5/24) Network management algorithms and protocols implemented in hardware 

MS19(5.1/12) OFDM-GbE signal generation implemented 

MS26(5.6/30) Optical adaptation capable for 60 GHz radio-over-fibre 

MS28(5.7/30) Optimized FIVER architecture for the converged OFDM-GbE, UWB, WiMAX and 60 GHz UWB 

laboratory platform 
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WP7WP7WP7WP7    Technology tracking, regulation, standardization, dissemination andTechnology tracking, regulation, standardization, dissemination andTechnology tracking, regulation, standardization, dissemination andTechnology tracking, regulation, standardization, dissemination and    market introduction market introduction market introduction market introduction 
(UPVLC)(UPVLC)(UPVLC)(UPVLC)    

Work package number  WP7 Start date or starting event: M1 

Work package title Technology tracking, regulation, standardization, dissemination and market 

introduction (UPVLC) 

Activity type
12

 RTD 

Participant number 1 2 3 4 5 6 7 8 9 

Participant short name 
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Person-months per participant 9.5 7 0.5 3 4.5 8 3 3 1.5 

 

Description 

This workpackage fosters the technology visibility and market introduction of the different architectures and 

technologies developed in the project. Due to the rapid advances of technologies in this project, a continuous 

tracking of different exploitation opportunities is required during the complete project.  

Dissemination of the project results is another key objective of the project. This will be done in FIVER with 

several initiatives: (1st) through the production of scientific and technical publications. (2nd) A project website 

will be published including the project description, public deliverables, publications and additional relevant 

information. The website will be kept updated during the whole project duration. (3rd) A user’s forum will be 

established and a final project workshop will be organised to disseminate the project outcome. (4th) A 

workshops will be organised, which is of special importance for the dissemination into the technical 

community. 

Participation in standardisation initiatives is also necessary to facilitate the quick market introduction of the 

project results. Also, regulatory activity in the FIVER area needs to be tracked. The regulatory contribution is 

twofold: The activities of the project will be reported in regulation forums in order to build up a regulation 

framework for the quintuple-play services implemented in the FIVER. The presence of project partners in 

standardisation and regulation forums is of major importance to push in this direction. 

 

Objectives 

§ Tracking the evolution of the FIVER technologies (GbE, WiMAX, UWB, LTE femtocell) and its impact in 

actual FTTH systems. 

§ Tracking the requirements of emerging services, e.g. ultra-high definition TV, during the project duration 

§ Participation in standardisation/recommendation activities in order to build up a regulation framework 

for converged UWB/WiMAX/LTE operation 

§ Identification of potential users of the target technologies and systems. 

§ Publication of the project objectives and achievements in the worldwide web, technical journals and 

conferences, workshops and national and internationally distributed newspapers and magazines. 

§ Organisation of one workshop in Y3 of the project. 

§ Evaluation of the technical exploitation opportunities of the FIVER network architecture. Elaboration of a 

suitable business plan. 
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Tasks 

T7.1T7.1T7.1T7.1    Project webProject webProject webProject web----site setsite setsite setsite set----up (UPVLC)up (UPVLC)up (UPVLC)up (UPVLC)    

CONTRIBUTION FROM: UPVLC 

Duration: M1-M36 

An interactive web site will be set-up to allow international dissemination of the knowledge arising from the 

activities and results of the project as well as documentation coordination between partners. A brief project 

presentation in English, written in a style accessible to the non-specialist, with the inclusion of multimedia and 

illustrative materials will be provided. All partners are expected to contribute, providing technical materials 

describing their contribution in the project and achieve results. In the web site will be published the project 

relevant results and a web collaboration tool (document repository, video-conferencing, contact information, 

etc.) will be developed and made public to the partners. The FIVER website will be developed and put online by 

UPVLC. 

T7.2T7.2T7.2T7.2    Dissemination of knowledge (UPVLC)Dissemination of knowledge (UPVLC)Dissemination of knowledge (UPVLC)Dissemination of knowledge (UPVLC)    

CONTRIBUTION FROM: all partners 

Duration: M1-M36 

Technical publications in the most relevant Journals and prestigious Conferences will be generated in parallel to 

the project activities. All partners will collaborate in this task via individual or collective publications. UPVLC will 

guide dissemination activity identifying and promoting the partner participation in relevant conferences to 

report the most relevant results of the project as soon as possible to maximise the social and technical 

community benefit. One workshop will be organised by UPVLC at the end of the project to maximise the social 

technical impact of the technology. Best efforts are done to synchronise the “open-house” technical 

demonstration with the workshop in order to be able to invite relevant players (companies, user groups) to gain 

knowledge about FIVER results. All partners are expected to collaborate in this workshop giving short courses, 

preparing publications, etc. 

T7.3T7.3T7.3T7.3    OFDMOFDMOFDMOFDM----GbE, UWB, WiMAX, LTE and 60 GHz radio technology tracking (UPVLC)GbE, UWB, WiMAX, LTE and 60 GHz radio technology tracking (UPVLC)GbE, UWB, WiMAX, LTE and 60 GHz radio technology tracking (UPVLC)GbE, UWB, WiMAX, LTE and 60 GHz radio technology tracking (UPVLC)    

CONTRIBUTION FROM: UPVLC, PTIN, UESSEX, TCF, HTW, DAS 

Duration: M1-M36 

The evolution of the key wireless and baseband data transmission technologies employed in FIVER (GbE, 

WiMAX, UWB, LTE) must be tracked along the duration of the project in order to keep in line the project 

developments with the technical evolution. UPVLC will track overall market opportunities of radio-over-fibre 

and LTE femtocell technology, whilst CORNING will focus on the market opportunities for the new kind of fibres 

(UB-SMF/MMF) and associated media transition technologies. UESSEX will track technology evolution on optical 

and electro-optical devices suitable for FTTH networks. PTIN will track the commercial opportunities for 60 GHz 

radio devices from the operator point of view, i.e. PTIN will track the 60 GHz market maturity and will evaluate 

if the inclusion of 60 GHz radio services in the operator portfolio requires specific updates in network.TCF tracks 

the evolution of RF technology in the 60 GHz band and WiMAX radio. DAS photonic tracks the evolution of 

electrical and electro-optical techniques and devices like broadband linearization of electro-optic devices. HTW 

performs the UWB radio technology tracking. As soon as a marketing opportunity is identified in this task the 

associated standardization and legal requirements investigation will be triggered in T7.4 in order to give a clear 

list of requirements for introducing a given technology into the market. 

T7.4T7.4T7.4T7.4    Regulatory framework, standardization and legal requirements (HTW)Regulatory framework, standardization and legal requirements (HTW)Regulatory framework, standardization and legal requirements (HTW)Regulatory framework, standardization and legal requirements (HTW)    

CONTRIBUTION FROM: UPVLC, PTIN, TCF, HTW 

Duration: M1-M36 

The aim of this task is to perform standardisation/recommendation activities in order to build up a regulation 

framework for converged UWB/WiMAX/LTE operation. Also, the regulatory framework (including potential 

regulation roadblocks), standardization possibilities and the legal requirements for the deployment of FIVER 

networks will be evaluated. These three aspects (regulation, standardization and legal requirements) must be 

identified and cleared during the development of the project to facilitate an almost–instant market introduction 

after the technical work is accomplished. UPVLC will be responsible for the compilation of applicable regulation 

in force, and their successive updates, during the duration of the project. The regulatory requirements will 

translated to all tasks developing optical and electro-optical sub-systems (WP4 and WP5) and technology 

demonstrators (WP6) as soon as they would be adopted by the relevant regulatory bodies. PTIN will report the 
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relevant standardization applicable at network level. TCF will report the regulation and standardization aspects 

relevant to 60 GHz radio. HTW will report the standardization activity regarding coexistence and WiMedia UWB 

and will be the liaison of FIVER project with standardization bodies (ETSI) relevant to the project technologies. 

T7.5T7.5T7.5T7.5    User’s forum, exploitation strategy, and business plan (User’s forum, exploitation strategy, and business plan (User’s forum, exploitation strategy, and business plan (User’s forum, exploitation strategy, and business plan (PTINPTINPTINPTIN))))    

CONTRIBUTION FROM: UPVLC, PTIN, CORNING, TCF 

Duration: M1-M36 

This task first evaluates the market acceptance of FIVER technology and establishes the prince range of the 

different services offered. This evaluation will be done by PTIN in collaboration with UPVLC (survey 

development) and includes the identification of target users groups and will establish a user’s forums with on-

line surveys and face-to-face interviews. This evaluation specifically addresses the requirements tracking from 

two points of view: First, directly from the user experience, and second from the requirements stated from 

emerging services like ultra-high definition TV. Following this feedback, three exploitation strategy analyses and 

associated business plans will be produced for the three key technologies developed in the project: First, PTIN 

will produce a business plan for the overall integrated and converged-service FIVER network architecture. This 

business plan is operator-oriented and will focus on the deployment costs and savings achieved when deploying 

the FIVER network. Second, a business plan will be prepared by CORNING addressing the introduction of ultra-

bendable single-mode and multimode (UB-SMF/MMF) for in-home extension of FTTH optical networks, 

including the optical media adaptation subsystems developed in the project. Finally, TCF will produce 

exploitation and business plan for the security application developed in the project and for the emerging 60 GHz 

applications, as this a core business activity for TCF. 

 

Deliverables (by the end of month) 

D7.1/3  Project presentation and web-site set-up 

D7.2/36  Final report on dissemination 

D7.3/36 Final report on technology tracking of OFDM-GbE, UWB, WiMAX and 60 GHz radio  

D7.4/36   Regulatory framework, standardization and legal requirements 

D7.5/24  Users forum report 

D7.6/36  Exploitation and Business plan for FIVER network architecture 

D7.7/36   Exploitation and Business plan for UB-SMF/MMF fibres in-home FTTH extension 

D7.8/36   Exploitation and Business Plan for 60 GHz radio technology  

 

Milestones and expected result (by the end of month) 

MS36(7.1/3)                FIVER website (www.ict-fiver.eu) online and in operation 

MS37(7.2/36) FIVER Workshop on converged quintuple-play in integrated fibre-radio FTTH 

networks 

MS38(7.3/12), MS39(7.3/24)  Intermediate technology tracking of OFDM-GbE, UWB, WiMAX and 60 GHz radio 

technology 

MS40(7.3/36) Technology tracking of OFDM-GbE, UWB, WiMAX and 60 GHz radio technology 

MS41(7.4/12), MS42(7.4/24) Intermediate evaluation of market opportunities, standardization aspects and 

legal framework 

MS43(7.4/36)  Final evaluation on market opportunities, standardization aspects and legal   

framework 

MS44(7.5/24)  User’s forum established and survey results available 

MS45(7.5/36)  Exploitation and Business Plan for FIVER network architecture 

MS46(7.5/36)  Exploitation and Business Plan for UB-SMF/MMF fibres in-home FTTH extension 

MS47(7.5/36)  Exploitation and Business Plan for 60 GHz radio technology 
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B1.3.6 Efforts for the full duration of the projectB1.3.6 Efforts for the full duration of the projectB1.3.6 Efforts for the full duration of the projectB1.3.6 Efforts for the full duration of the project    
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87 38 17 40.5 40 50 28 60.25 37

WP1 Management and project execution assessment

T1.1 Administrative management 6 0 0 0 0 0 0 0 0

T1.2 Execution assessment 6 0 0 0 0 0 0 0 0

WP2 Integrated FTTH, in-building optical and radio network architecture

T2.1 Scenario identification and functional requirements 5 2 1.5 2 1 0.75

T2.2 Quintuple play, femtocell services and network management state-of-the art 2 1.5 2 1

T2.3 FTTH, in-building optical distribution and integrated wireless radio 2 3 2 1

T2.4 OFDM optical/radio transmission impairment compensation state-of-the-art 3 2 5 1

T2.5 Convergence of quintuple-play and femtocell services specification 3 2 1

T2.6 CWDD integrated network architecture specification and management strategy 1 2 2 2 0.5 2

T2.7 RWDD integrated network architecture specification and management strategy 1 2 2 3.5 0.5 3

WP3 Coexistence and centralised impairment compensation

T3.1 Optical transmission coexistence requirements 4 1 2.5 3 3 1 4

T3.2 Radio transmission coexistence requirements 3 3 3 6 2

T3.3 OFDM optical and radio transmission impairment compensation specification 4 2 2 2 4 3

T3.4 Baseband and radio-over-fibre OFDM impairment compensation algorithms 4 6 13 2

WP4 Central Office-to-user network management 

T4.1 Centralised management control architecture 1 7 3 2 3

T4.2 Multi-user baseband OFDM GbE management protocols 0.5 1 3

T4.3 Multi-user UWB and WiMAX radio-over-fibre management protocol 0.5 1 5 7

T4.4 Multi-user femtocell radio aggregation management protocol 3 1

T4.5 Network management algorithms and protocols hardware implementation 0.5 3 0.5 1 3 10

WP5 Digital signal processing, optical and electro-optical transmission subsystems

T5.1 OFDM-GbE signal generation 0.5 4

T5.2 Broadband OFDM impairment compensator 3 0.5

T5.3 Linearized electro-optical conversion 0.5 21 12

T5.4 Off-the-shelf devices and user equipment 2 1 2 4 1

T5.5 Baseband and radio-over-fibre ONT 2 2 4

T5.6 Optical media FTTH – in-house distribution adaptation 3 4.5 5

T5.7 Subsystems performance optimisation 0.5 18

T5.8 60 GHz UWB radio-over-fibre transmission subsystems 3 2 3 3

WP6 Technology demonstration and functionalities assessment

T6.1 Laboratory platform architecture definition 2 0.5 0.5 0.5 0.5 0.5 1 0.5 0.5

T6.2 Converged OFDM optical transmission impairment compensation proof-of-concept 4 1.5 0.5 2

T6.3 Converged OFDM-GbE, UWB, WiMAX and LTE femtocell laboratory  platform 6 1.5 2 2 4

T6.4 Converged OFDM-GbE, WiMAX, LTE and 60 GHz UWB laboratory platform 0.5 0.5 6

T6.5 Functionalities assessment and open-house demonstrator 1 3 4.5

WP7 Technology tracking, regulation, standardization, dissemination and market introduction

T7.1 Project web-site set-up 1

T7.2 Dissemination of knowledge 4.5 1 0.5 2 0.5 2 3 3 0.5

T7.3 OFDM-GbE, UWB, WiMAX, LTE and 60 GHz radio technology tracking 1 1 1 1 1 1

T7.4 Regulation framework, standardization and legal requirements 1 2 2 5

T7.5 User’s forum, exploitation strategy, and business plan 2 3 1

CO1 CR2 CR3 CR4 CR5 CR6 CR7 CR8 CR9

Universidad 

Politécnica de 

Valencia

Portugal 

Telecom Corning

University of 

Essex Thales HTW-DRESDEN EIT+W

Instituto de 

Telecomunicaci

ones

DAS Photonics 

S.L.

UPVLC PTIN CORNING UESSEX TCF HTW EIT IT DAS

WP1 12 0 0 0 0 0 0 0 0
WP2 17 7.5 7 9 8 5 5 6.75 0
WP3 15 1 4.5 8 6 15 17 11 0
WP4 5.5 13 0 3.5 8 13 0 0 13
WP5 14.5 4 4.5 13 5 4 0 39 17.5
WP6 13.5 5.5 0.5 4 8.5 5 3 0.5 5
WP7 9.5 7 0.5 3 4.5 8 3 3 1.5

TOTAL 87 38 17 40.5 40 50 28 60.25 37
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Project Effort Form 1 Project Effort Form 1 Project Effort Form 1 Project Effort Form 1 ----    Indicative efforts per beneficiary per WPIndicative efforts per beneficiary per WPIndicative efforts per beneficiary per WPIndicative efforts per beneficiary per WP    

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

         

UPVLC 12.0 17.0 15.0 5.5 14.5 13.5 9.5 87.0 

PTIN 0.0 7.5 1.0 13.0 4.0 5.5 7.0 38.0 

CORNING 0.0 7.0 4.5 0.0 4.5 0.5 0.5 17.0 

UESSEX 0.0 9.0 8.0 3.5 13.0 4.0 3.0 40.5 

TCF 0.0 8.0 6.0 8.0 5.0 8.5 4.5 40.0 

HTW 0.0 5.0 15.0 13.0 4.0 5.0 8.0 50.0 

EIT+ 0.0 5.0 17.0 0.0 0.0 3.0 3.0 28.0 

IT 0.0 6.75 11.0 0.0 39.0 0.5 3.0 60.25 

DAS 0.0 0.0 0.0 13.0 17.5 5.0 1.5 37.0 

TOTAL 12.0 65.25 77.5 56.0 101.5 45.5 40.0 397.75 
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Project Effort Form 2 Project Effort Form 2 Project Effort Form 2 Project Effort Form 2 ----    indicative efforts per activity type per beneficiaryindicative efforts per activity type per beneficiaryindicative efforts per activity type per beneficiaryindicative efforts per activity type per beneficiary    

Activity Type UPVLC PTIN CORNING UESSEX TCF HTW ETI+ IT DAS TOTAL 

           

RTD/Innovation Act. UPVLC PTIN CORNING UESSEX TCF HTW ETI+ IT DAS TOTAL 

WP2 17.0 7.5 7.0 9.0 8.0 5.0 5.0 6.75 0.0 65.25 

WP3 15.0 1.0 4.5 8.0 6.0 15.0 17.0 11.0 0.0 77.5 

WP4 5.5 13.0 0.0 3.5 8.0 13.0 0.0 0.0 13.0 56.0 

WP5 14.5 4.0 4.5 13.0 5.0 4.0 0.0 39.0 17.5 101.5 

WP6 13.5 5.5 0.5 4.0 8.5 5.0 3.0 0.5 5.0 45.5 

WP7 9.5 7.0 0.5 3.0 4.5 8.0 3.0 3.0 1.5 40.0 

Total 'research' 75.0 38.0 17.0 40.5 40.0 50.0 28.0 60.25 37.0 385.75 

           

           

Consortium 

Management Act. 
UPVLC PTIN CORNING UESSEX TCF HTW ETI+ IT DAS 

TOTAL 

WP1 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.0 

Total 'management' 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.0 

           

TOTAL  

BENEFICIARIES 87.0 38.0 17.0 40.5 40.0 50.0 28.0 60.25 37.0 397.75 
    

Approved by EC: 15/10/2009



FP7-ICT-2009-4-249142 Draft of 13th/October/2009
  

 Approved by the European Commission on XX/XX/2009 69 

fiver

B1.3.7 List of milestones and planning of reviews B1.3.7 List of milestones and planning of reviews B1.3.7 List of milestones and planning of reviews B1.3.7 List of milestones and planning of reviews     

Milestone 

number 

Milestone name Work 

package(s) 

involved 

Expected 
date 13131313 

Means of 
verification14141414 

MS01(1.1/1) PMC and TMC appointed WP1 M1 QPR1, D1.1 

MS02(1.2/36) Final report and end of the project WP1 M36 QPR12, D1.1 

MS03(2.1/3) Application scenarios and functional 
requirements identified 

WP2 M3 QPR1 
D2.1/3 

MS04(2.2/3) State-of-the-art of quintuple-play 
services and femtocell networks 

WP2 M3 QPR1 
D2.2/3 

MS05(2.3/3) State-of-the-art of FTTH, in-building 
optical distribution and integrated 
wireless radio 

WP2 M3 QPR1 
D2.3/3 

MS06(2.4/3) State-of-the-art of OFDM optical/radio 
transmission impairment compensation 

WP2 M3 QPR1 
D2.4/3 

MS07(2.5/9) Specifications for the convergence of 
quintuple-play and femtocell services 

WP2 M9 QPR3 
D2.5/9 

MS08(2.6/12) CWDD integrated network architecture 
specification 

WP2 M12 QPR4 
D2.6/12 

MS09(2.7/12) RWDD integrated network architecture 
specification 

WP2 M12 QPR4 
D2.7/12 

MS10(3.1/9) Optical transmission coexistence 
requirements 

WP3 M9 QPR3 
D3.1/9 

MS11(3.2/9) Radio transmission coexistence 
requirements 

WP3 M9 QPR3 
D3.2/9 

MS12(3.3/12) Optical and radio path OFDM 
transmission impairments compensation 
specification 

WP3 M12 QPR4 
D3.3/12 

MS13(3.4/12) Baseband and radio-over-fibre OFDM 
transmission impairment compensation 
algorithms available 

WP3 M12 QPR4 
D3.4/12 

MS14(4.1/12) Centralised management control 
architecture defined 

WP4 M12 QPR4 
D4.1/12 

MS15(4.2/15) Multi-user baseband OFDM GbE 
management protocol developed 

WP4 M15 QPR5 
D4.2/15 

MS16(4.3/18) Multi-user UWB and WiMAX radio-over-
fibre management protocol 

WP4 M18 QPR6 
D4.3/18 

MS17(4.4/18) Multi-user femtocell radio aggregation 
management protocol developed 

WP4 M18 QPR6 
D4.4/18 

                                                 
13 Measured in months from the project start date (month 1). 
14 Show how both the participants and the Commission can check that the milestone has been attained. Refer to 
indicators if appropriate.  
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MS18(4.5/24) Network management algorithms and 
protocols implemented 

WP4 M24 QPR8 
D4.5/24 

MS19(M5.1/12) OFDM-GbE signal generation 
implemented 

WP5 M12 QPR4 
D5.1/12 

MS20(5.2/21) Broadband OFDM impairment 
compensation subsystem implemented 

WP5 M21 QPR7 
D5.2/21 

MS21(5.2/21) Broadband OFDM impairment 
compensation algorithms available for 
proof-of-concept 

WP5 M21 QPR7 
D5.2/21 

MS22(5.3/21) Comparative cost/performance analysis 
of linearized serial/parallel MZ-EOM and 
DML electro-optic conversion 

WP5 M21 QPR7 
D5.3/21 

MS23(5.3/21) Linearized electro-optical converter 
available 

WP5 M21 QPR7 
D5.3/21 

MS24(5.4/21) Off-the-shelf devices and user equipment 
available 

WP5 M21 QPR7 
D5.4/21 

MS25(5.5/21) Baseband and radio-over-fibre ONT 
developed 

WP5 M21 QPR7 
D5.5/21 

MS26(5.6/30) Optical media FTTH – in-house 
distribution adaptation 

WP5 M30 QPR10 
D5.6/30 

MS27(5.6/30) Optical adaptation capable for 60 GHz 
radio-over-fibre 

WP5 M30 QPR10 
D5.6/30 

MS28(5.7/24) Optimized FIVER architecture for the 
converged OFDM-GbE, UWB, WiMAX and 
LTE laboratory platform 

WP5 M24 QPR8 
D5.7/24 

MS29(5.7/30) Optimized FIVER architecture for the 
converged OFDM-GbE, WiMAX, LTE and 
60 GHz UWB laboratory platform 

WP5 M30 QPR10 
D5.7/30 

MS30(5.8/30) 60 GHz UWB radio-over-fibre 
transmission sub-systems adapted 

WP5 M30 QPR10 
D5.8/30 

MS31(6.1/12) Laboratory platform architecture defined WP6 M12 QPR4 
D6.1/12 

MS32(6.2/15) Converged OFDM optical transmission 
impairment compensation proof-of-
concept laboratory experiment 

WP6 M15 QPR5 
D6.2/15 

MS33(6.3/30) Converged OFDM-GbE, UWB, WiMAX and 
LTE femtocell laboratory platform 
integrated 

WP6 M30 QPR10 
D6.3/30 

MS34(6.4/33) Converged OFDM-GbE, WiMAX, LTE and 
60 GHz UWB laboratory platform 
integrated 

WP6 M33 QPR11 
D6.4/33 

MS35(6.5/36) Functionalities assessed and open-house 
demonstrator available 

WP6 M36 QPR12 
D6.5/36 

MS36(7.1/3) FIVER website (www.ict-fiver.eu) online 
and in operation 

WP7 M3 QPR1 
D7.1/3 
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M37(7.2/36) FIVER Workshop on converged 
quintuple-play in integrated fibre-radio 
FTTH networks 

WP7 M36 QPR12 
D7.2/36 

MS38(7.3/12) 

MS39(7.3/24) 

Intermediate technology tracking of 
OFDM-GbE, UWB, WiMAX and 60 GHz 
radio technology 

WP7 M12, M24 QPR4,D7.3/12  

QPR8, D7.3/24 

MS40(7.3/36) Technology tracking of OFDM-GbE, UWB, 
WiMAX and 60 GHz radio technology 

WP7 M36 QPR12 
D7.3/36 

MS41(7.4/12) 

MS42(7.4/24) 

Intermediate evaluation of market 
opportunities, standardization aspects 
and legal framework 

WP7 M12, M24 QP4, D7.4/12 

QPR8, D7.4/24 

MS43(7.4/36) Final evaluation of market opportunities, 
standardization aspects and legal 
framework 

WP7 M36 QPR12 
D7.4/36 

MS44(7.5/24) User’s forum established and survey 
results available 

WP7 M24 QPR8 
D7.5/24 

MS45(7.5/36) Exploitation and Business Plan for FIVER 
network architecture 

WP7 M36 QPR12 
D7.6/36 

MS46(7.5/36) Exploitation and Business Plan for UB-
SMF/MMF fibres in-home FTTH 
extension 

WP7 M36 QPR12 
D7.7/36 

MS47(7.5/36) Exploitation and Business Plan for 
60 GHz radio technology 

WP7 M36 QPR12 
D7.8/36 

 

 
A tentative planning follows, proposing reviews after M15, M28 and M36 (in this way is also 
avoided overlap with the project meetings and workshops which run every 6/12 Months.)  

 

 
Tentative schedule of project reviews 

 
Review 

no. 
Tentative timing planned venue of 

review 
Comments , if any 

 

1 After project month:  M15  T.B.D. - 

2 After project month:  M28 T.B.D. - 

3 After project month:  M36 T.B.D. - 
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B 2. Implementation 
 
B 2.1 Management structure and procedures 
 
Project managementProject managementProject managementProject management    

    

The FIVER project management and decision-making procedures and committees will incorporate the 
expertise and learned-lessons from previous participation in EU programmes in which the consortium 
partners have been involved. It should be remarked that the FIVER partners have actively coordinated and 
participated in several EU projects.  

The management procedures are based on the process already successfully used in the mentioned 
projects have been proved to ensure a correct progress of the project according to the workplan as well as 
a clear definition and understanding of the project goals among the partners. The project workpackages 
division represents a sensible distribution of the work and comprise the necessary expertise to achieve 
the project objectives, clearly assigns the responsibilities and create efficient lines of communication 
between the partners. 

Project management structureProject management structureProject management structureProject management structure    

    

The project coordination structure and communication flow employed in the project is sketched in Figure 
18.  

 
    

Figure 18. FIVER management and decision-making structure 

The Project Coordinator will be responsible for the administrative and legal aspects of the organisation, 
planning and control of the project. He will be the unique contact person for the project with the EC, and 
will ensure the punctual delivery of reports to the EC. The Project Coordinator will be responsible for the 
efficient administration of the project. He will collect, monitor and integrate financial and administrative 
data from the partners, at monthly intervals, and will prepare the data for submission to the Commission. 

The Project Management Committee (PMC) will be responsible for the overall management of the project, 
chaired by the Project Coordinator, who will be appointed by the Coordinator Partner. It should be noticed 
that the FIVER coordinator partner is co and has the principal researcher from UPVLC in the projects 
(FP5-IT-OBANET, FP6-IT-GANDALF, FP6-IT-LASAGNE, FP6-IST-TOPRATE,FP6-IST-UROOF and FP7-ICT-
UCELLS) and has good skills to carry the management tasks out making use of proper management tools. 
In addition, the Office for Investigation Results Transfer of the UPVLC (OTRI/UPVLC) has committed to 
provide assistance to the project management, as already done in previous international projects.  

The Project Management Committee shall comprise one representative (thereafter called the Partner 
Representative) from each partner in the Consortium, who shall be the only person empowered to 
transact legal and administrative agreements on behalf of the partner. The Partner Representative will be 
the primary point of contact between the partner and the Coordinator Partner. Each Partner 
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Representative shall provide the Project Coordinator with a statement of all expenses incurred and 
resources used on the project by the fifth working day of the following month. Each partner will receive a 
copy of the contract with Commission, and this will be supplemented by a Consortium Agreement 
managed by the PMC, to cover the way that partners behave with respect to each other, decision making 
process, granting access rights, pre-existing know how identification, IPR management, etc.  

The Project Management Committee meetings shall be held at least every 6 months. Special meetings may 
be called by the Coordinator Partner, or at the request of a third of the overall consortium partners. 
Participation in the Project Management Committee is mandatory for all the Partner Representatives. 
When a Partner Representative cannot attend a PMC meeting, he/she may give power to another Partner 
Representative to represent him/her. The operation of the Project Management Committee shall be by 
reference to a written agenda distributed two weeks in advance of the meeting. Additional issues may be 
raised only by agreement. Only the Project Management Committee has the authority to alter the project 
work plan in any significant extent. Each project output to be delivered to the EC shall be approved by the 
PMC, which may take decisions on behalf of the whole Consortium, with a 75% majority. 

The Technical Management Committee (TMC) responsibilities will be: to agree on objectives and time 
scales, to monitor project progress against cost and objectives, to recommend remedial actions where 
necessary, to resolve any conflict of tasks, to review contractors’ resources, to prepare the detailed work 
program for the following half-year and to approve consensus reports and workpackage deliverables for 
the Commission. The Technical Management Committee will be made up of one representative per 
partner leading a work-package. The project coordinator will chair the Technical Management Committee. 
It is intended to hold meetings of the technical management committee every three months or more 
frequently, if required. 

There is a leader per workpackage who will co-ordinate the work to get its objectives achieved. A Work 
package Leader (WPL) is a senior scientific or technical staff member of one of the partners who 
coordinates the work carried out in a work package and is responsible for the planning, monitoring and 
reporting of the relevant WP. The WPL will prompt technical discussions for their specific WP and 
between WP’s, and reports to the Project Coordinator. The WPLs will be supported by all Task Leaders of 
their work packages. 

DECISION PROCESS 

The decision process is based on internal consensus achieved in meetings and reviews.  The participants 
will contribute with knowledge, expertise and experience.  In order to ensure optimal use of them, work is 
divided into workpackages. The participants will always be informed about the project status within every 
workpackage. A monthly reporting system will provide information of significant problems and issue 
appropriate alerts. Technical problems will be resolved within the TMC. 

INFORMATION FLOW 

Every workpackage leader will be responsible for the deliverable reports of her/his workpackage jointly 
with the deliverables editor. The project coordinator and the Technical Management Committee will 
perform an overall control of the information flow. A monthly technical control report will be the basic 
level of information flow within the consortium, ensuring that all partners have a basic understanding of 
the progress achieved. An overall summary of progress, objectives achieved, deviations from the work 
plan, costs, a detailed programme for the following half-year, etc., will be prepared for the Commission on 
a quarterly basis (Quaterly Management Reports). Deliverables will be submitted to the Commission in 
accordance with the project workplan, as described in section 1. 

The mechanisms to get the desired information flow will be telephone, e-mail (individual or distribution 
lists) for exchange of information and working documents, a private area in the project web site 
(www.ict-fiver.eu) with a project document repository, videoconference whenever possible to minimise 
travel time and associated expenses. 

Minutes of project meetings will be kept and circulated to all partners, followed by action lists. The 
partners will have a week upon receipt of the minutes to comment on them, otherwise they will be 
considered as approved by the consortium and will form part of the partners’ agreement. The preparation 
of those minutes and their circulation are responsibility of the project coordinator. 
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QUALITY ASSURANCE MEASURES (SELF-ASSESSMENT) 

The quality of the work will be reviewed at the TMC meetings. All deliverables will be discussed during the 
project meetings and will be screened by the TMC prior to their releases to the Commission to ensure that 
they meet the objectives of the project as a whole. The quality of deliverables will be internally assessed 
by an internal approval procedure after revision within the consortium and guaranteed by the common 
process of refereeing, consisting of: 

A quality and objectives-compliance test for all deliverables will be provided to TMC members who will 
give marks to several predetermined quality-relevant aspects.  

CHANGES CONTROL AND CONFLICT MANAGEMENT 

If necessary, the Project Management Committee will propose remedial actions to the Commission. The 
Commission will be enabled to monitor the project management through regular reports. The project 
coordinator may seek independent advice as to the content or quality of a deliverable, if he/she considers 
such action necessary or desirable for the purpose of resolving any disputes among the project partners. 

LEGAL AND ETHICAL OBLIGATIONS 

During the project life-cycle, data obtained through project activities will be immediately available to all 
partners. Proprietary information will be made available to other partners on a strictly confidential basis 
and only for the purposes that have been identified explicitly as directly related to the success of the 
project. 

The consortium agreement draft will be prepared by the co-ordinating partner for discussion and further 
ratification by the other partners before the project signature. This consortium agreement will be based 
upon those which have become standard for collaborative projects and the FP7 guidelines for consortium 
agreement by the European Commission, defining responsibilities of partners towards each other, 
towards third parties and towards the Commission, and ownership over what is produced within the 
project. 

If additional legal questions arise they will be tackled by consultation with the administrative and legal 
departments of the coordinator and other partners.  If ethical questions arise they will be discussed and 
decided in the Technical Management Committee and Project Management Committee. 

SUITABILITY AND COMMITMENT OF PARTNERS TO THE ASSIGNED TASKS 

All required skills, knowledge and facilities necessary to carry out the project workplan (described in 
section 1), which will allow the FIVER consortium meeting the project objectives (as described in section 
1) are in the consortium. The partners have a huge expertise in the tasks they have assigned, which have 
been acquired in national and European programmes. FIVER partners have shown an excellent and 
credible commitment to the FIVER project workplan. 
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B 2.2 Beneficiaries 
 

CO1. UPVLC 

Project coordinator. Technical and administrative coordination. System conception and specification. 
Laboratory platform integration and set-up and performance evaluation. Participation technological 
evolution tracking. Leads the technical workpackages WP2, WP6 and WP7. UPVLC has expertise in 
broadband wireless access networks specification and related R&D activities, and have developed many 
laboratory platforms for the demonstration of novel RoF and wireless techniques and applications. UPVLC 
develops the time/frequency centralised transmission impairment compensation algorithms. The 
technique developed is of based on the UPVLC expertise in digital signal processing. The contribution of 
UPVLC is included in these project tasks: 

T1.1 Administrative management (UPVLC) 

T1.2 Execution assessment (UPVLC) 

T2.1 Scenario identification and functional requirements (UPVLC) 

T2.2 Quintuple play, femtocell services and network management state-of-the art (UPVLC) 

T2.3 FTTH, in-building optical distribution and integrated wireless radio (CORNING) 

T2.4 OFDM optical/radio transmission impairment compensation state-of-the-art (EIT+W) 

T2.5 Convergence of quintuple-play and femtocell services specification (UPVLC) 

T2.6 CWDD integrated network architecture specification and management strategy (UPVLC) 

T2.7  RWDD integrated network architecture specification and management strategy (UESSEX) 

T3.1 Optical transmission coexistence requirements (UPVLC) 

T3.2 Radio transmission coexistence requirements (HTW) 

T3.3 OFDM optical and radio transmission impairment compensation specification (UPVLC) 

T3.4 Baseband and radio-over-fibre OFDM impairment compensation algorithms (EIT+W) 

T4.1 Centralised management control architecture (PTIN) 

T4.2 Multi-user baseband OFDM GBE management protocol (DAS) 

T4.3 Multi-user UWB and WiMAX radio-over-fibre management protocol (HTW) 

T4.4 Multi-user femtocell radio aggregation management protocol (UPVLC) 

T4.5 Network management algorithms and protocols hardware implementation (DAS) 

T5.1 OFDM-GbE signal generation (DAS) 

T5.2 Broadband OFDM impairment compensation (UPVLC) 

T5.3 Linearized electro-optical conversion (DAS) 

T5.4 Off-the-shelf devices and user equipment (DAS) 

T5.5 Baseband and radio-over-fibre ONT (UPVLC) 

T5.6 Optical media FTTH – in-house distribution adaptation (UESSEX) 

T5.7 Subsystems performance optimisation (IT) 

T5.8 60 GHz UWB radio-over-fibre transmission sub-systems (TCF) 

T6.1 Laboratory platform architecture definition (UPVLC) 

T6.2 Converged OFDM optical transmission impairment compensation proof-of-concept (UPVLC) 

T6.3 Converged OFDM-GbE, UWB, WiMAX and LTE femtocell laboratory platform (UPVLC) 

T6.4 Converged OFDM-GbE, WiMAX, LTE and 60 GHz UWB laboratory platform (TCF) 

T6.5 Functionalities assessment and open-house demonstrator (DAS) 

T7.1 Project web-site set-up (UPVLC) 

T7.2 Dissemination of knowledge (UPVLC) 

T7.3 OFDM-GbE, UWB, WiMAX, LTE and 60 GHz radio technology tracking (UPVLC) 

T7.4 Regulatory framework, standardization and legal requirements (HTW) 

T7.5 User’s forum, exploitation strategy, and business plan (PTIN) 

CR2. PTIN 

PT Inovação will participate in the definition of the Quintuple-Play application scenario, specification of 
the system architecture, in a small in-field demonstration to be done at the end of the project and in a final 
assessment of the technical developments. The contribution of PTIN is included in these project tasks: 

T2.1 Scenario identification and functional requirements (UPVLC) 

T2.2 Quintuple play, femtocell services and network management state-of-the art (UPVLC) 

T2.6 CWDD integrated network architecture specification and management strategy (UPVLC) 

T2.7  RWDD integrated network architecture specification and management strategy (UESSEX) 

T3.1 Optical transmission coexistence requirements (UPVLC) 

T4.1 Centralised management control architecture (PTIN) 

T4.2 Multi-user baseband OFDM GBE management protocol (DAS) 

T4.3 Multi-user UWB and WiMAX radio-over-fibre management protocol (HTW) 

T4.4 Multi-user femtocell radio aggregation management protocol (UPVLC) 

T4.5 Network management algorithms and protocols hardware implementation (DAS) 

T5.5 Baseband and radio-over-fibre ONT (UPVLC) 
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T5.8 60 GHz UWB radio-over-fibre transmission sub-systems (TCF) 

T6.1 Laboratory platform architecture definition (UPVLC) 

T6.3 Converged OFDM-GbE, UWB, WiMAX and LTE femtocell laboratory platform (UPVLC) 

T6.4 Converged OFDM-GbE, WiMAX, LTE and 60 GHz UWB laboratory platform (TCF) 

T6.5 Functionalities assessment and open-house demonstrator (DAS) 

T7.2 Dissemination of knowledge (UPVLC) 

T7.3 OFDM-GbE, UWB, WiMAX, LTE and 60 GHz radio technology tracking (UPVLC) 

T7.4 Regulatory framework, standardization and legal requirements (HTW) 

T7.5 User’s forum, exploitation strategy, and business plan (PTIN) 

CR3. CORNING 

Corning’s role in the project: In summary Corning group will be responsible for the provision of novel 
types of ultra-bendable fibres, the performance analysis of these fibres in FIVER network concept 
(baseband and radio-over-fibre transmission). Corning will also collaborate in the overall network 
architecture specifications and in the analysis of the fibre-adaptation techniques. The specific contribution 
of CORNING in the project tasks can be summarised in: 

T2.3 FTTH, in-building optical distribution and integrated wireless radio (CORNING) 

T2.6 CWDD integrated network architecture specification and management strategy (UPVLC) 

T2.7  RWDD integrated network architecture specification and management strategy (UESSEX) 

T3.1 Optical transmission coexistence requirements (UPVLC) 

T3.3 OFDM optical and radio transmission impairment compensation specification (UPVLC) 

T5.6 Optical media FTTH – in-house distribution adaptation (UESSEX) 

T6.1 Laboratory platform architecture definition (UPVLC) 

T7.2 Dissemination of knowledge (UPVLC) 

T7.5 User’s forum, exploitation strategy, and business plan (PTIN) 

CR4. UESSEX 

The University of Essex will help in the definitions of the optical access architectures featuring UWB 
wireless RAUs, and single or dual wavelength up/downstream operation. UESSEX will study GVD and 
PMD, and SSMF interfacing issues with UB-SMF, MMF and POF and the effects of these impairments on an 
OFDM-over-fibre transmission system, and help develop algorithms and techniques for their mitigation. 
UESSEX will also help in the development of a 60 GHz UWB radio-over-fibre transmission system, and will 
also assist in the setting up of a laboratory testbed using R-EAT devices (amongst the other critical devices 
of the project) to demonstrate the FIVER objectives. UESSEX will also assist in technology tracking, 
dissemination and any standardisation initiatives. The contribution of UESSEX is included in these project 
tasks:  

T2.1 Scenario identification and functional requirements (UPVLC) 

T2.4 OFDM optical/radio transmission impairment compensation state-of-the-art (EIT+W) 

T2.6 CWDD integrated network architecture specification and management strategy (UPVLC) 

T2.7 RWDD integrated network architecture specification and management strategy (UESSEX) 

T3.1 Optical transmission coexistence requirements (UPVLC) 

T3.2 Radio transmission coexistence requirements (HTW) 

T3.3 OFDM optical and radio transmission impairment compensation specification (UPVLC) 

T4.1 Centralised management control architecture (PTIN) 

T4.5 Network management algorithms and protocols hardware implementation (DAS) 

T5.4 Off-the-shelf devices and user equipment (DAS) 

T5.5 Baseband and radio-over-fibre ONT (UPVLC) 

T5.6 Optical media FTTH – in-house distribution adaptation (UESSEX) 

T5.8 60 GHz UWB radio-over-fibre transmission sub-systems (TCF) 

T6.1 Laboratory platform architecture definition (UPVLC) 

T6.2 Converged OFDM optical transmission impairment compensation proof-of-concept (UPVLC) 

T6.3 Converged OFDM-GbE, UWB, WiMAX and LTE femtocell laboratory platform (UPVLC) 

T7.2 Dissemination of knowledge (UPVLC) 

T7.3 OFDM-GbE, UWB, WiMAX, LTE and 60 GHz radio technology tracking (UPVLC) 

CR5. TCF 

The specific contribution of TCF can be summarised in providing three key technological aspects: 
(A) WiMAX radio expertise, including coexistence. (B) Specification and network architecture for security 
application, and (C) Techonolgy developments enabling radio operation in the 60 GHz band. The 
contribution of TCF is included in these project tasks: 

T2.1 Scenario identification and functional requirements (UPVLC) 

T2.2 Quintuple play, femtocell services and network management state-of-the art (UPVLC) 
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T2.3 FTTH, in-building optical distribution and integrated wireless radio (CORNING) 

T2.5 Convergence of quintuple-play and femtocell services specification (UPVLC) 

T3.1 Optical transmission coexistence requirements (UPVLC) 

T3.2 Radio transmission coexistence requirements (HTW) 

T4.1 Centralised management control architecture (PTIN) 

T4.3 Multi-user UWB and WiMAX radio-over-fibre management protocol (HTW) 

T4.5 Network management algorithms and protocols hardware implementation (DAS) 

T5.4 Off-the-shelf devices and user equipment (DAS) 

T5.8 60 GHz UWB radio-over-fibre transmission sub-systems (TCF) 

T6.1 Laboratory platform architecture definition (UPVLC) 

T6.3 Converged OFDM-GbE, UWB, WiMAX and LTE femtocell laboratory platform (UPVLC) 

T6.4 Converged OFDM-GbE, WiMAX, LTE and 60 GHz UWB laboratory platform (TCF) 

T7.2 Dissemination of knowledge (UPVLC) 

T7.3 OFDM-GbE, UWB, WiMAX, LTE and 60 GHz radio technology tracking (UPVLC) 

T7.4 Regulatory framework, standardization and legal requirements (HTW) 

T7.5 User’s forum, exploitation strategy, and business plan (PTIN) 

CR6. HTW 

HTW contributes the integration of UWB (WiMedia) for high data rate video transmission. Furthermore 
coexistence to WiMAX (IEEE 802.16e) and LTE will be a key task to provide DAA mechanisms for radio 
access in the background of an existent OLT node, where both systems are connected and information for 
coexistence can be exchanged over there. For that purpose HTW will be the leader of WP3. HTW will also 
work actively in this focus within ETSI TC RRS and in ETSI ERM TGBBRA (merge of TG31a and TG31C). 
The specific contribution of HTW can be summarised in:  

T2.1 Scenario identification and functional requirements (UPVLC) 

T2.2 Quintuple play, femtocell services and network management state-of-the art (UPVLC) 

T2.3 FTTH, in-building optical distribution and integrated wireless radio (CORNING) 

T2.5 Convergence of quintuple-play and femtocell services specification (UPVLC) 

T2.6 CWDD integrated network architecture specification and management strategy (UPVLC) 

T2.7  RWDD integrated network architecture specification and management strategy (UESSEX) 

T3.1 Optical transmission coexistence requirements (UPVLC) 

T3.2 Radio transmission coexistence requirements (HTW) 

T3.3 OFDM optical and radio transmission impairment compensation specification (UPVLC) 

T3.4 Baseband and radio-over-fibre OFDM impairment compensation algorithms (EIT+W) 

T4.1 Centralised management control architecture (PTIN) 

T4.3 Multi-user UWB and WiMAX radio-over-fibre management protocol (HTW) 

T4.5 Network management algorithms and protocols hardware implementation (DAS) 

T4.5 Network management algorithms and protocols hardware implementation (DAS) 

T5.4 Off-the-shelf devices and user equipment (DAS) 

T6.1 Laboratory platform architecture definition (UPVLC) 

T6.2 Converged OFDM optical transmission impairment compensation proof-of-concept (UPVLC) 

T6.3 Converged OFDM-GbE, UWB, WiMAX and LTE femtocell laboratory platform (UPVLC) 

T7.2 Dissemination of knowledge (UPVLC) 

T7.3 OFDM-GbE, UWB, WiMAX, LTE and 60 GHz radio technology tracking (UPVLC) 

T7.4 Regulatory framework, standardization and legal requirements (HTW) 

CR7. EIT+ 

EIT+ brings to the project expertise in the development of digital modulation software, OFDM in this case. 
This expertise is founded in the relevant detection-and-avoid research activities performed in the Centre. 
This expertise is extended in FIVER by including transmission impairment compensation algorithms in 
current OFDM mod/demodulation software stacks from EIT+. The specific contribution of EIT+ is 
included in the following tasks:  

T2.4 OFDM optical/radio transmission impairment compensation state-of-the-art (EIT+W) 

T3.3 OFDM optical and radio transmission impairment compensation specification (UPVLC) 

T3.4 Baseband and radio-over-fibre OFDM impairment compensation algorithms (EIT+W) 

T6.1 Laboratory platform architecture definition (UPVLC) 

T6.2 Converged OFDM optical transmission impairment compensation proof-of-concept (UPVLC) 

T7.2 Dissemination of knowledge (UPVLC) 

CR8. IT 

IT will bring to FIVER project technical knowledge and experience to provide adequate and optimised 
solutions for the photonic and wireless paths and to contribute to the specifications of the FIVER network 
architecture. IT is responsible for the analysis of the linearized electro-optics conversion techniques used 
in the FIVER architecture, and for the development, analysis and performance assessment of the 
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linearized electro-optical conversion based on directly-modulated lasers. IT leads also the activity 
performed in Task 5.8 on subsystems performance optimisation. In addition, IT supports the specification 
of the CWDD and RWDD integrated network architectures, and the requirements and specifications for 
the coexistence and centralised impairment compensation. IT has the necessary equipment and resources 
to fulfil with success the tasks it will be in charge in the context of FIVER project. The specific contribution 
of IT can be summarised in:  

T2.1 Scenario identification and functional requirements (UPVLC) 

T2.4 OFDM optical/radio transmission impairment compensation state-of-the-art (EIT+W) 

T2.6 CWDD integrated network architecture specification and management strategy (UPVLC) 

T2.7  RWDD integrated network architecture specification and management strategy (UESSEX) 

T3.1 Optical transmission coexistence requirements (UPVLC) 

T3.2 Radio transmission coexistence requirements (HTW) 

T3.3 OFDM optical and radio transmission impairment compensation specification (UPVLC) 

T3.4 Baseband and radio-over-fibre OFDM impairment compensation algorithms (EIT+W) 

T5.3 Linearized electro-optical conversion (DAS) 

T5.7 Subsystems performance optimisation (IT) 

T6.1 Laboratory platform architecture definition (UPVLC) 

T7.2 Dissemination of knowledge (UPVLC) 

CR9. DAS 

DAS Photonics is responsible of the integration of the photonic demonstrator. DAS has a strong expertise 
in electro-optical equipment integrator, which is their business core, for advanced applications. This 
expertise in advanced photonic equipment is of special interest for UCELL, as a strong business case is 
identified in the project. DAS will also contribute to develop the business cases for the potential products 
that will outcome from the project. DAS will also collaborate in the spectral analysis requirements. DAS 
has a very good market knowledge and can give clear specifications , e.g. spectral resolution and dynamic 
range for current and emerging wireless services that could interfere in FIVER access points. The specific 
contribution of DAS can be summarised in:  

T4.2 Multi-user baseband OFDM GBE management protocol (DAS) 

T4.5 Network management algorithms and protocols hardware implementation (DAS) 

T5.1 OFDM-GbE signal generation (DAS) 

T5.2 Broadband OFDM impairment compensation (UPVLC) 

T5.3 Linearized electro-optical conversion (DAS) 

T5.4 Off-the-shelf devices and user equipment (DAS) 

T6.1 Laboratory platform architecture definition (UPVLC) 

T6.5 Functionalities assessment and open-house demonstrator (DAS) 

T7.2 Dissemination of knowledge (UPVLC) 

T7.3 OFDM-GbE, UWB, WiMAX, LTE and 60 GHz radio technology tracking (UPVLC) 

 

It should be pointed out that the FIVER consortium partners are very active and expertise in all the above 
mentioned activities/roles, as demonstrated in previous EU funded projects. 
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B 2.2.1 B 2.2.1 B 2.2.1 B 2.2.1 Partners and key personnel CVPartners and key personnel CVPartners and key personnel CVPartners and key personnel CV    

 

CO1. Universidad Politécnica de Valencia (UPVLC-NTC) 

The Universidad Politecnica de Valencia (UPVLC), founded in 1973, is a public institution devoted to 
higher education, research and development activities. The main scientific and technological domains are 
information and communication technologies, electric, electronic, mechanical and chemical engineering, 
civil engineering, architecture, food and agricultural technologies, business sciences and fine arts. 

The Valencia Nanophotonics Technology Centre (NTC) of Universidad Politecnica de Valencia (UPVLC) 
was formally established in 1996, and since then has been actively working on several research topics in 
the area of optical networks in Broadband Access. Research activities consisted of theoretical 
modelling/simulation of novel broadband access technologies, techniques and networks as well as 
experimental work to validate them in the laboratory and also in field trials. In particular, several fibre 
optic solutions for wireless access technologies in both for fixed and mobile scenarios (WiFi, WLL, MBS) 
and wired access (FTTH, VDSL, CATV-HFC,) networks have been investigated. Expertise in Hybrid fibre-

radio systems and networks: optical feeding broadband wireless access base-stations, flexible system 
architectures that allow the simultaneous transmission of broadband signals at baseband and RF, which is 
highly suitable for Gb/s heterogeneous multiservice access networks. Now the NTC is participating in the 
FP6 projects IT-IPHOBAC (IP) and IT-ISIS (NoE). The NTC coordinated FP6-GANDALF project 
(http://www.ist-gandalf.org) in which the abovementioned scenario is addressed. Besides several 
National projects, the NTC also coordinated the European project IT-2000 25390 OBANET 
(http://ist-obanet.upv.es). In the area of High-speed DWDM optical networks: transmission, routing and 
switching issues, the NTC has been actively involved in Terabit/s photonic transmission system 
research as contributing partner in the IT-2000 28657 TOPRATE and next-generation all-optical label 
swapping (AOLS) in the project FP6 IT-2002 507509 LASAGNE project (www.ist-lasagne.org).  

The NTC has a proven track of more than 20 publications/year in the radio-on-fibre for wireline and 
wireless access research field, with an aggregated of more than 130 publications in technical journals. 

The Digital-RF & Optical Laboratory at NTC is equipped for optical device and system characterisation 
(time and frequency) and for performance evaluation testing in digital transmissions (2 Mbit/s - 40 
Gbit/s, PRBS/BERT) and analogue transmission (up to 170 GHz including IF digital mod/demod 230 
Mbit/s M-QAM). We have capabilities for the generation (up to 6 GHz) and detection (up to 60 GHz) of RF 
signals with arbitrary modulation formats (OFDM, WiFi, WiMAX, 3G, up to 256 QAM, multi-carrier) using 
state-of the art vector signal generators and analysers. 

The NTC personnel resources are composed of 55 members: 3 Professors, 7 Associate Professors/Senior 
Lecturers, 10 Lecturers, 15 Fellow researchers, 20 PhD students, 2 administrative project manager and 2 
administrative officers. 

Roberto Llorente was born in Valencia, Spain. He received the M.Sc. degree in Telecommunication 
Engineering from the Polytechnic University of Valencia in 1998. Since then, he has been in research 
positions within the Fibre-Radio Systems Group of the same university. From 2002 he was appointed 
Lecturer of this University in the Communications Department teaching digital modulations and radio 
links related subjects, where he received the Doctor Ingeniero de Telecomunicación (PhD) degree. He has 
participated in several national and European research projects on areas such as bio-photonics, optical 
signal processing and OTDM/DWDM transmission systems. He has authored or co-authored more than 30 
papers in international journals and conferences and has authored four patents. His current research 
interests include optical and electro-optical signal processing techniques in the areas of advanced 
modulations and test & measurement applied to high capacity optical links and networks. He holds 4 
patents. 

Marta Beltran was born in Valencia, Spain. She received the Ingeniera de Telecomunicacion degree in 
2006 and the Posgraduate Master’s degree in Technologies, Systems and Networks of Communications in 
2007 both from the UPVLC. Since 2004, she has worked as a research technician at the NTC, where she is 
studying the Ph.D. She has participated in European projects (FP7-UCELLS, FP6-UROOF, FP6-ISIS, BONE 
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NoE) and in national projects dealing with radio-fibre technologies, mainly optical processing of RF 
signals. She has also collaborated in teaching tasks in 2002, 2008 and currently at Telecommunication 
school in UPVLC, on electronics and optical communication laboratories and Telecommunication systems 
subjects. She has authored or co-authored 18 papers in journal and conferences. Her research interests 
include microwave photonics, ultra-wideband technologies, optical signal processing, and optical signal 
generation. 

Maria Morant received the M. Sc. degree in Telecommunication Engineering in 2008 from the 
Universidad Politécnica de Valencia, Spain. Since 2006 she is collaborating with the Valencia 
Nanophotonics Technology Center (NTC) in Ultra-Wideband radio signals propagation over optical fibre 
and is working in European projects as FP6-IST-UROOF and FP7-ICT-UCELLS. She is working toward the 
Ph.D. Telecommunications degree at Wireless-Photonic Integration NTC group. Her current research 
areas of interest include ultra wideband communications on fibre optic networks. 

CR2. PTIN 

PORTUGAL TELECOM Inovação (PTIN) is the branch for innovation in telecommunications within the 
Portugal Telecom (PT) Group. The company was created in May, 1999 and is fully owned and operated by 
PT. Headquartered in Aveiro, this organisation also operates regional poles in Oporto and Lisbon, as well 
as a subsidiary company in São Paulo, Brazil. PT Inovação is the Group’s technology anchor through the 
development of innovative solutions and services that make it a market leader, both in Portugal and 
abroad. PTIN acts inside the PT Group as an instrumental company that supports all the companies of the 
group in terms of new technologies and applications development and therefore being at the leading edge 
in the telecommunications area. PTIN is joining this project with high expectations in making sure that the 
experimental results are of high value for real implementation to be deployed and enter into its 
commercial phase. The interoperatibility of different technologies are important aspects that network 
operators belonging to the PT Group will face in the near future and that PTIN intend to address on this 
project. 

Antonio Gamelas received his licentiate degree in Electronic Engineering (Telecommunications) by the 
University of Aveiro in 1984. After having joined PT Inovação (former Centro de Estudos de 
Telecomunicações) in 1985, he obtained professional experience in the terminal equipment area for 
analogue exchanges; in the ISDN networking area; in the mobile network area; in international 
standardization organisations by participating in the technical subcommittee ETSI STC SPS5-PAR in the 
ISDN area with responsibility as editor of standards, and in ETSI TC TISPAN in the area of TISPAN NGN, 
again with responsibility as editor of standards; in European projects like RACE, EURESCOM, IST projects 
related to 2G+ and 3G mobile networks (e.g. NETGATE), and IST projects related to Broadband Access 
networks (e.g. MUSE). He has also published some internal studies on the area of transport technical 
solutions. 

Vitor Mirones received a licentiate degree in Telecommunications Engineering by the University of 
Oporto in 1994. He has joined PT Inovação since 1995 and was initially integrated in the Multimedia and 
IP Services department, working in VoD and IPTV services research. Since 2002 he moved to the Network 
Systems Development department for working in Network Management Solutions. He leads the Protocols 
and Applications for Network Elements Management team since 2008. Starting in 2007 he has begun a 
PhD (MAPTele) on Minho, Aveiro and Porto Universities on the issue of “In-Network Resource 
Management”. 

Cláudio Rodrigues received the licentiate degree in Physics Engineering in 2006, and a M.Sc. in Physics 
Engineering in 2007 from Universidade de Aveiro, Portugal. He has been a researcher of the Optical 
Communications Group of Instituto de Telecomunicações, Pólo de Aveiro, Portugal, for two years, 2006-
2008, in the area of wavelength division multiplexed passive optical network and plastic optical fiber 
networks. He has also published 6 papers in conference proceedings. Since May 2008 he has joined PT 
Inovação, SA. in the Network Systems Development Department in the area of transport networks.  

Nuno Monteiro holds a BSEE from Universidade de Trás-os-Montes e Alto Douro (Portugal) and a Master 
of Science in Electrical Engineering from Columbia University (New York) as a Fulbright Scholar. Joined 
Portugal Telecom Inovação in 2001 as part of the R&D team. Participated in the development of the GPON 
and Carrier Ethernet products portfolio of PT Inovação. 
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CR3. CORNING 

Corning is a diversified technology company that concentrates its efforts on high-impact growth 
opportunities. With world-class expertise in glass, ceramic materials, polymers and the manipulation of 
the properties of light, Corning combines materials technology with strong process and manufacturing 
capabilities to develop and commercialize significant innovative products for the telecommunications, flat 
panel display, environmental, semiconductor and life sciences industries. Corning’s history is filled with 
breakthrough technologies that have played an important role in the way the world works, day-in and 
day-out. Drawing on more than 150 years of invention, Corning has positioned itself as the world leader in 
specialty glass and ceramics, creating and manufacturing keystone components that enable high-
technology systems. 

Corning operates over 60 manufacturing operations around the world with more than 20 offices and 
manufacturing sites in Europe. 

Corning will commit the R&D resources of its Corning European Research Center (CETC) to the proposed 
project.  Located in Fontainebleau, France, CETC is a state-of-the-art, 14000 m2 industrial research facility 
employing 120 people in research development covering inorganic materials and processes, organic 
materials and processes, characterization, modeling, and thin films and surface sciences. 

Dr. Michel Prassas is currently manager of external technologies in particular for environmental and 
energy sectors at the Strategic Growth department. He has received a PhD degree on "Solid state physics" 
from the University of Montpellier and joined the materials department of Corning European Technology 
Center in France in September 1982. Areas of expertise: Material science (Glass, Ceramics and Sol-Gel). 
Current areas of interest: emission control, photovoltaic and membranes. 
Dr Prassas is the author of 29 patents and 42 papers. He is member of the American Ceramic Society, 
Materials Research Society, The French "Nanotechnology Club", and member of the editorial board of the 
Journal of Sol-Gel Science and Technology". Dr. Prassas has been involved in many European programs as 
partner or coordinator and has extensive experience on international R&D cooperation programs. He is 
lecturer at the “Ecole National Supérieure des Céramiques Industrielles” in Limoges, France and Vice-
President of the International Sol-Gel Society. 

Dr. Michael Sauer is a Research Associate at the Science and Technology division of Corning Incorporated 
in Corning, New York, where he is responsible for high-speed optical networks and communication 
research. His interests include fibre-wireless system design, high-speed fibre-optic transmission systems, 
digital signal processing techniques and modulation formats for high data rate systems, signal 
conditioning with fibre-based components, optical network architectures, and optical packet switching. 
Prior to joining Corning in 2001, he was a Research Scientist at the Communications Laboratory of 
Dresden University of Technology. His research areas included fibre Bragg gratings, generation and 
transmission of millimeter-wave signals, and architectures of millimeter-wave communications systems. 
He received a Dr.-Ing. (Ph.D.) degree in electrical engineering from Dresden University of Technology, 
Germany, in 2000. Dr. Sauer is member of the IEEE Lasers and Electro-Optics Society and the IEEE 
Communications Society. 

CR4. UESSEX 

The Optical Networks Group of the University of Essex, headed by Prof. Stuart Walker, the Optical 
Networks Group forms one of the largest research groups within the School of Computing Science and 
Electronic Engineering.  In recent years the group has been active in the area of Access Networks; 
conducting research into wavelength-routed access network architectures, devices for RoF systems and 
hybrid copper/optical multiplexing techniques for service area interfaces.  The group has extensive 
collaborative links with many other universities and industrial organisations worldwide and currently 
receives funding through both government bodies and EU projects.  The group has an international 
research presence, are regular contributors to renowned journals and major conferences and are often 
invited to present at workshops and short courses. 

Stuart Walker obtained his degree in Physics from Manchester University in 1973 and subsequently was 
awarded an M.Sc. in Telecommunications Systems and a Ph.D. in Electronics in 1975 and 1981 
respectively; both from the University of Essex. In 1982 he joined the British Telecom Research 
Laboratories in their submarine optical transmission systems division. At BT he pioneered the concept of 
unrepeated transmission systems and in 1987 was promoted to head the transatlantic link repeater 

Approved by EC: 15/10/2009



FP7-ICT-2009-4-249142 Draft of 13th/October/2009
  

 Approved by the European Commission on XX/XX/2009 82 

fiver

group. In 1988, he became Senior Lecturer at Essex University where his research interests widened to 
also include access network technologies. He was promoted to Full Professor in 2004. He is currently 
involved with the European Union projects MUSE-1, MUSE-2 and UROOF, and also Network of Excellence, 
e-Photon/One, e-Photon/One+ and BONE. 

Michael Parker received his BA (first-class) degree in electrical and information sciences from 
Cambridge University, UK in 1992, and his PhD also from Cambridge in 1996. In 1997, he joined Fujitsu 
Telecommunications Europe, Ltd., Colchester, UK, and from 2000-2003 he was also with the Photonics 
Networking Laboratory, Fujitsu Network Communications, Richardson, Texas, USA. From 2003 to 2007, 
he was with Fujitsu Laboratories of Europe, Ltd. He was appointed Visiting Professor at the University of 
Essex, UK in 2004. Since 2008 he has been associated with Lexden Technologies Ltd. and the University of 
Essex. He has filed over 20 patents, and has authored more than 130 papers in international journals and 
conferences. He has been involved with the e-photon/ONe and BONE European FP7 Network of 
Excellence research projects. 

CR5. TCF 

THALES Communications is one of the major leading manufacturers of professional and defense 
systems. The company is present in the different European countries in accordance with its multi-
domestic approach. THALES Communications (France) employs 5700 persons and has achieved in 2002 a 
turnover of €1032 million (€11105 million for THALES S.A.). 

THALES Communications is largely concerned with radio networks and has got a strong experience in 
civil applications through the development of WLAN and HIPERLAN technologies in addition to the 
development of dedicated waveforms for defense applications. In the previous decade, for civil and 
professional applications, THALES Communications has invested in spread spectrum wideband 
technologies (LWMA:Linear Wideband Multiple Access using Chirp technique) and investigated Ultra 
wideband technologies (IR UWB, DS UWB) for communication and localization systems. 

THALES Communications has and is currently involved in several UWB programs dealing with High Data 
Rate as well as Low Data rates applications (UCAN, PULSERS, EUWB). In these programs THALES 
Communications is responsible of the MAC layer design and implementation. THALES Communications is 
also involved in the IEEE 802.15.4a standardisation process. In this context, THALES Communications has 
proposed with I2R a very low cost MBSC (Multi-Band Single Carrier) solution to cope with the applications 
defined in this normalization group, and particularly the deployment of UWB mobiles inside buildings for 
which communications and ranging functions are required. 

THALES currently coordinate SMARTNET FP7 project, which aims at providing efficient heterogeneous 
MESH network with WiMAX, WiFi and UWB radios. This project studies the definition of cooperative 
transmission techniques and the spatial reuse of WiMAX time slot, thanks to steerable antennas. 

Considering this experience in UWB and WiMAX, TCF will contribute for the success of Fiver by 
contributing to the definition of the applications scenarios. Thales will also actively participate on 
development and evaluation of 60 GHz platform used in Fiver project and also to the management and 
interferences impairments mechanism definition concerning UWB and WiMAX. 

Serge Héthuin received an Application Engineer Degree in 1974 with a specialization in Spectrum 
Analysis. From 1975 to 1978, he was in the Microwave Link Division of Thomson-CSF, on LOS and 
Tropospheric Microwave links. From 1979 to 1989, he worked in TRT, a PHILIPS subsidiary, in charge of 
the design and development of radio communication and radio navigation airborne systems such as 
radar-altimeter based on wide spread spectrum. He joined in 1990 the Thomson-CSF CNI 
(Communications, Navigation, Identification) Division and in 1996, he became the Head of the ‘Wireless 
Techniques & Technologies’ (WT&T) Activity, dedicated to  the development of WLAN product and first 
generation of HyperLAN based on the LWMA concept (Linear Wideband Multiple Access), wide spread 
spectrum technique. From 1998 to 2000, he was CTO of the ‘Satellite Communications Systems’ Unit of 
Thomson-CSF Communications. Since 2001, he has been in charge of the Professional Communication 
Systems (SCP) Activity in THALES Communications based on the civil Wireless standards (WPAN, WLAN, 
WMAN). He is the author or co-author of papers and patents about WLAN, Hyper LAN, UWB techniques, 
and 3D localization using FM/CW or UWB signals. 

Isabelle Bucaille received the engineering degree from ISEP (Institut Supérieur d’Electronique du Nord) 
in France in 1994. Then she joined the CNI Division of TH-CSF for digital processing studies and MAC 
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simulation in wired and wireless LAN. She participated in 1997 to the ETSI group in charge of HiperLAN2 
normalisation. In 1998 she was in charge of system definition concerning Stratospheric Platforms (HAPS). 
Since September 2001 she is in the Professional Communication Systems (SCP) Activity of THALES 
Communications, in charge of the new air interface technologies, in particular for single channel wideband 
systems and research projects involving UWB. In the European programs related to UWB signals, she has 
been involved in UCAN and is leading the work package ‘System analysis’ of PULSERS. 

CR6. HTW 

HTW, “Hochschule für Technik und Wirtschaft (FH)”, is located in Dresden, the heart of silicon Saxony in 
the south east of Germany. HTW was founded in 1992 being the second largest university in the area. The 
combination of technology, business and art is characterising the scientific environment and the academic 
life. Facilitating 8 faculties, 180 full professors and more than 4,800 students the university is large 
enough to realise interdisciplinary project work and teaching with high degree of synergy effects in 
practice. On the other hand the moderate size allows still the professors to care personally about the 
individual student. Numerous new laboratories, a highly sophisticated computing centre, an excellent 
research service are characterising the research environment. 

Besides teaching the HTW is establishing a centre of applied sciences, research and development for 
industrial partners. National and international well known departments are the automotive research 
laboratory and the research laboratory for technical electrostatics. Since 1998 a centre for applied 
research and technology is existing at HTW (ZAFT e.V.). There specialists from different areas such as 
construction, electrical engineering and mechanical engineering work together towards highly innovative 
system concept solutions. HTW is represented in European Technology Platforms, such as eMobility and is 
active editor in European standardisation in ETSI TG31c as well as active contributor in European 
Frequency Regulation in CEPT ECC. 

Prof. Sven Zeisberg graduated from Dresden University of Technology, Germany, in 1994. He has been 
involved in several research projects considering innovative radio technologies enabling advanced 
wireless communication systems since then. He received his PhD degree with summa cum laude in 2002 
from Dresden University of Technology. Dr. Zeisberg is IEEE member and he published more than 40 
technical papers. Interests include, but are not limited to, adaptive digital signal processing, broadband 
radio communications, cognitive communications and location systems, wireless sensor networks, 
ambient assisted living technology. He was active in and was partly leading EC co-funded R&D projects 
MEDIAN, whyless.com, U.C.A.N., PULSERS and EUWB (still active) and also was active in CEPT ECC TG3 as 
well as in ETSI TG31c. He became full professor for telecommunications technology at University of 
Applied Sciences (HTW) Dresden in 2007. 

Axel Schmidt is a research assistant at the Department of Electrical Engineering. His experience in 
significant national and European R&D include membership in projects IBOC, BOT, U.C.A.N., PULSERS and 
EUWB, where he was mainly involved in HW, FW and SW development and system integration. His 
research interest includes following areas: digital signal processing, frequency/time-frequency signal 
analysis, coexistence scenario analysis, spread-spectrum, digital modulations, CDMA, ultra-wideband 
systems and radio propagation channel characterisation. 

Dirk Pannicke is a research assistant at the Department of Electrical Engineering. He has received his 
degree “Diplomingenieur der Elektrotechnik” from the Technical University of Dresden in 2007. His 
experience in European R&D includes membership in the WINDFLEX, BROADWAY. 

CR7. EIT+ 

Wroclawskie Centrum Badan EIT+ sp. z o.o. (Wroclaw Research Centre EIT+) was established in 2007 as a 
new look at the research to perfect innovation and applied science for the Silesian Region of Poland. The 
institute was created and is owned by Wroclaw Commune, Regional Parliament of the Lower Silesia 
Province, Wroclaw University of Technology, University of Wroclaw, Wroclaw Medical University and 
Wroclaw University of Environmental and Life Science. The seed funding received equals 200 million Euro 
together with large campus with targeted 25,000 square meters of the office and lab space dedicated for 
research activities as well as for high tech SMEs. WRC EIT+ focuses on 4 pillars: Biotechnology, 
Nanomaterials, Energy and ICT. ICT Research Centre (RC) hires its own permanent stuff as well as 
associated researches from Wroclaw universities (which are the owners of the WRC EIT+). ICT RC 
specialise in mobile networks modelling and simulation, networks planning and optimisation, Self 

Approved by EC: 15/10/2009



FP7-ICT-2009-4-249142 Draft of 13th/October/2009
  

 Approved by the European Commission on XX/XX/2009 84 

fiver

Organising Networks (SON) aspects, cognitive radio and reconfigurable optical networks as well as on 
broad range of information science aspects. Members of the WCB EIT+ team participated in dozens of 
European projects including FP6/FP7 in the area of ICT including mobile network planning and 
optimisation areas, self-organising cellular networks, cognitive systems and networks including UWB and 
optical networks. A special experience is connected with specialised simulation software design, 
prototyping, implementation and running for heavy duty large scale simulations including low level code 
optimisation for rapid execution. Members of the team have designed and produced number of software 
and hardware products which are broadly used in industry including large scale management and 
optimisation software for mobile network operators as well customised digital hardware solution. 

Maciej J. NAWROCKI obtained his MSc and PhD degrees in Telecommunications from TU Wroclaw, 
Poland, in 1997/2002 respectively where he held an Assistant Professor position. He also worked as a 
Research Fellow in the Centre for Telecommunications Research, King’s College, London, UK. In 2004 he 
received the prestigious EU FP6 Marie Curie Intra European Fellowship. He specialises in mobile network 
planning and optimisation, Self-organising networks (SON), optical networks as well as in hardware 
design and software design for efficient simulation in telecommunications. Maciej has also worked for four 
years in industry designing specialised hardware and software for industrial automation applications. He 
gives broad consultancy for industry and governmental bodies. Maciej participated in number of research 
projects in leading positions (EU FP and national ones) and represents Poland in Management Committee 
of COST 2100 Action where he chairs one of Sub-Working Groups. He is a TPC member of IEEE PIMRC, VTC 
as well as workshops within ICC and GLOBECOM. Maciej is the main editor of the book published by John 
Wiley and Sons. In WCB EIT+ he holds the Director of R&D: ICT Research position being also active in pure 
research. 

Leszek PACHOLSKI he has been working at the University of Wroclaw since 1980. Earlier, he worked in 
the Institute of Mathematics of the Polish Academy of Sciences, where he chaired the Division of the 
Foundations of Mathematics. He spent a considerable amount of time abroad as a visiting professor: 
University of California at Berkeley, Paris, Yale, Simon Frazer University, Princeton, Oxford, Marseille, 
INRIA (Nancy), Caen, Trento, and DIMACS (Rutgers). In 1976-2001 he was a member of editorial board of 
Fundamenta Mathematicae, in 1992-2000 - of Colloquium Mathematicum, and now he works in editorial 
boards of ACM Transations on Computational Logic and Annals of Pure and Applied Logic. He chaired 
European Committee of the Association for Symbolic Logic for 3 years. Throughout his career, he has 
maintained research interests in a spectrum of fields associated with computing and logic. Since 1996 he 
is a director of the Institute of Computer Science of the University of Wroclaw and from 2005 to 2008 the 
rector of the university. In WRC EIT+ he represents the board for ICT project development. 

CR8. IT 

Instituto de Telecomunicações (IT) is a private, not-for-profit association of Instituto Superior Técnico, 
Universidade de Aveiro, Faculdade de Ciências e Tecnologia da Universidade de Coimbra, Universidade da 
Beira Interior, Portugal Telecom Inovação and Nokia Siemens Networks. In addition, IT has partnership 
agreements with many other Universities and Polytechnics. IT mission is to create and disseminate 
scientific knowledge and foster higher education and training in the field of telecommunications. IT is 
organised around three main sites: Aveiro, Coimbra, and Lisbon, with delegations in Leiria, Covilhã, Lisbon 
and Oporto. IT members (namely those holding a PhD) provided by the associates, are organized in small 
research groups according to their research interests. To concentrate efforts, maximize impact and, at the 
same time, preserve academic freedom, research groups are integrated into a small number of structuring 
thematic areas — Wireless communications, Optical communications, Networks and multimedia, Basic 
sciences and Enabling Technologies —. Most research groups fit well into one single area but in some 
cases they span over two or more areas. Advanced laboratory facilities are available in most scientific 
areas. In most cases, research activities are carried out in the framework of national and international 
projects, in co-operation with similar research organizations worldwide. In recognition of its 
achievements IT was awarded the status of Associate Laboratory in 2001. 

The Optical Communications Group (OCG) of IT (Lisbon site) was formally created in 1992, and since then 
has been actively working on several research topics in the area of optical fibre telecommunication 
systems, ranging from components and subsystems, up to systems and networks. The OCG research 
personnel resources are currently composed by 1 Associate Professor, 3 Assistant Professors/Lecturers, 
and 5 PhD students. Research activities have consisted of theoretical modelling, analysis and simulation as 
well as experimental demonstration in the laboratory and in field trials. In particular, advanced 
modulation formats for very high speed fibre telecommunication systems, linear and nonlinear fibre 
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impairments in single channel systems and in wavelength division multiplexed systems and networks, and 
2- and 3-R optical regeneration have been investigated in the last years. These activities, many times 
developed in collaboration with international partners, such as universities, industries, 
telecommunication operators and research institutes, allowed to bring forth many M.Sc. and Ph.D. 
degrees, building a significant experience in optical fibre telecommunication systems. The OCG has an 
aggregate of more than 35 publications in top peer-reviewed technical journals in the last four years.  

Adolfo Cartaxo received the degree of “Licenciatura” in Electrical and Computer Engineering, and the Ph. 
D. in Electrical and Computer Engineering in 1985, and 1992, respectively, from Instituto Superior 
Técnico (IST) of Lisbon Technical University. He is currently Associate Professor at the Electrical and 
Computer Engineering Department of IST. He joined the Optical Communications Group (OCG) of IT as a 
researcher in 1992, and he is now the leader of the OCG conducting research on optical fibre 
telecommunication systems and networks. He was / is leader of the IT participation in several national 
and international (European Union programs on R&D) projects in the optical communications area. He 
has acted often as a technical auditor and evaluator of R&D projects for various organizations. He has 
served as a reviewer for several top publications in the area of optical communications and networks. He 
has authored more than 65 refereed publications in technical journals, and more than 90 international 
conference papers. He is co-author of two patents. His current research areas of interest include fibre 
optic communication systems and networks. 

José Morgado received the degree of “Licenciatura” in Aeronautics Militaries Sciences from Portuguese 
Air Force Academy (PAFA) in 1986, the degree of “Licenciatura” in Electrical and Computer Engineering 
from Instituto Superior Técnico (IST) in 1991, the M. Sc. degree in Electrical and Computer Engineering 
from IST in 1998 and the Ph. D. degree in Electrical and Computer Engineering from IST in 2006. From 
1991 to 1994 he worked as an Avionics Engineer with the Portuguese Air Force. Since 1994 he has been a 
Lecturer at the PAFA. He joined the Optical Communications Group of IT as a researcher in 1995. He has 
served as a reviewer for several publications in the area of optical communications. He has authored/co-
authored 11 refereed publications in technical journals and 35 international conference papers. His main 
current research interests include characterization and modeling of optoelectronic components and fibre-
optic communication systems. Presently, he is the Portuguese National Coordinator for the CapTech IAP3 
(Optical Sensor Systems & Signal Processing) of the European Defense Agency. 

Mário R. G. Leiria received the “Licenciatura” degree (5 years degree) in Electrical and Computer 
Engineering in 2001 and the M.Sc. degree in Electrical and Computer Engineering in 2003, both in 
Instituto Superior Técnico (IST) of Lisbon Technical University. Currently, he is finishing the Ph.D degree 
in Electrical and Computer Engineering at IST. Along his M.Sc and Ph.D studies, he has been working as a 
researcher at IT. His research interests include fibre optic communication systems, 3R all-optical 
regeneration, radio-over-fibre systems and access wireless systems. 

Tiago Alves received the “Licenciatura” degree in Electrical and Computer Engineering from Instituto 
Superior Técnico (IST), Lisbon Technical University, Portugal, in 2006. He is currently working towards 
the Ph.D. degree in Electrical and Computer Engineering at IST. He is also a researcher of the Optical 
Communications Group of IT – Lisbon site. Along two years, he has contributed with more than 15 papers 
to international conferences and journals. He participated in the National (Portuguese) project SHOTS, in 
the field of high-speed WDM systems, and in the European Project e-Photon one+. He is also involved in 
the European project FIVER. His current areas of interest are wavelength division multiplexing systems, 
ultra-wideband radio-over-fibre systems, and photonic time-stretching systems. 

CR9.DAS 

DAS PHOTONICS is a spin-off company from the Valencia Nanophotonics Technology Centre (NTC, 
Polytechnic University of Valencia), focused on the development of innovative value-adding products 
based on our proprietary photonics technology. Our main sectors of activity are defence and security, 
avionics, space and telecom. To do so, DAS aims to translate the knowledge and scientific leadership of the 
NTC throughout more than 15 years towards industry, by means of commercial products for the end 
customers in the sectors already mentioned. 
Our activity is mainly driven in two directions: 
- Design and fabrication of photonic chips based on proprietary Silicon Photonics technology 
(500m2 class 10-100-10.000 clean room facilities). 
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- System integration using our own integrated circuits as well as commercially-available devices in 
the fields of microwave photonics, optical networks, all-optical signal processing, etc. 
Sebastian Pantoja: MSEE Telecommunications Engineer, by Universidad Politecnica de Valencia (1994). 
Until 2006 working in Celestica Valencia (former IBM plant in Valencia). After a long training period as 
electronic design engineer, purchasing engineer and new product introduction project manager he 
became New Technology project Manager where he managed several research project in the US, Europe 
(even as project leader) 

José Francisco Puche received the Telecommunications Engineering degree from the Universidad 
Politécnica de Valencia, Spain, in 2007. He joined then DAS Photonics as a development engineer and 
started working in the fields of optical Radio-Frequency links and optical high-speed signal processing. 
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B 2.3 Consortium as a whole 
 
The FIVER consortium is comprised by: 

Partner no. Participant organisation name Partner short name Country 

1 CO UNIVERSIDAD POLITÉCNICA DE VALENCIA UPVLC ES 

2 CR PORTUGAL TELECOM INOVAÇÃO PTIN PT 

3 CR CORNING CORNING FR 

4 CR UNIVERSITY OF ESSEX UESSEX UK 

5 CR THALES TCF FR 

6 CR HTW-DRESDEN HTW DE 

7 CR WROCLAWSKIE CENTRUM BADAN EIT+ sp. z o.o. EIT+ PL 

8 CR INSTITUTO DE TELECOMUNICAÇÕES IT PT 

9 CR DAS PHOTONICS DAS ES 

The FIVER consortium consists of 9 partners including one operator (PTIN), two large industrial 
companies (TCF and CORNING), 2 research Centres (HTW and IT), one technological SMEs (DAS), and 2 
academic organisations (UPVLC and UESSEX).  

These diverse but highly complementary partner profiles indicate that all the required expertise and 
knowledge is strongly represented within the consortium. The FIVER partners form a highly balanced and 
complementary consortium, with huge experience in the specification, technological development, 
integration, assessment (validation) and business exploitation of RF/wireless/photonic assemblies, UWB 
and ADCs systems as well as in the operation and deployment of wireless personal/home communication 
networks. Figure 19 shows schematically the highly integrated and complementary consortium. 

The (genuine) technological SMEs are strongly committed to the project and are playing a crucial role 
within FIVER consortium and 47% of the EC requested funding is allocated for them (as depicted in Figure 
20 (B)).  

FIVER partners have also a strong expertise in participating EU funded projects in several framework 
programs (RACE, ACTS, FP5, FP6), being so far involved in FP6-IPs (IT-MAESTRO, PULSERS and PULSERS 
II, BROADWAN, MUSE, etc.), as well as FP5 &FP6 STREPs (IT-OBANET, IT-GANDALF, IT-TOPRATE, IT-
LASAGNE, IT-SYNQPSK, IT-PHOLOGIC, etc.) and former FP6 instruments (NEWCOM, EPIXNET etc.). 

FIVER partner coordinator UPVLC is currently coordinating FP6-IT-PHOLOGIC projects and FP7-ICT-
UCELLS projects. Also UPVLC has participated in 
the projects: ICT NoE EURO-FOS, FP7-ICT-BONE, 
FP7-ICT-HELIOS, FP7-ICT-ALPHA, FP6-IST-
UROOF, FP6-IST-GANDALF, and FP6-IST-
PHOLOGIC. 

The major FIVER industry partner, TCF has 
leaded Medea+ MARQUIS (MIMO for WLAN) 
project and is leading the Medea+ MIMOWA 
project (MIMO for LTE, WIMAX and WLAN). PT 
Inovação has participated in MOBYDICK, 
WINNER, SHUFFLE, SEACORN, EVEREST, 
WEIRD, DAIDALOS-I, DAIDALOS-II, C-MOBILE, 
AROMA, HURRICANE, SWIFT, 4WARD, C-CAST, 
FUTON. 

HTW-DRESDEN has participated in FP7 projects 
as EUWB, OLED100.EU, MIMAX, EMUCO, 
SARDANA, FUTON, NoE BONE and EURO-FOS, 
and FP6 projects PULSERS, SPECTRUM, 
WINNER I and II, and ORACLE. 

 
Figure 19. Partner complementarity diagram  
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UESSEX has participated in OPTIMIST, DAVID, OPTIMIST 2, BREAD, MUSE-I, MUSE-II, UROOF, MUFFINS, 
TRIUMPH, BONE, DICONET, PHOSPHORUS, e-Photon/ONe+ and BONE.  

The Optical Communications Group (OCG) of IT (Lisbon site) has participated in projects RACE 1051 and 
2011 TRAVEL, ACTS 049 SPEED, and, more recently, in the NoE e-Photon One, in the EUREKA CELTIC 
project OPTRONET – Optimized Transponders for Robust Optical Networks – and in the FP7-ICT-UCELLS. 

DAS PHOTONICS participates in the IP FP6-WEIRD STREP Project, and UCELLS and HELIOS FP7 projects. 

B 2.3.1 Balanced B 2.3.1 Balanced B 2.3.1 Balanced B 2.3.1 Balanced consortium effortconsortium effortconsortium effortconsortium effortssss    

The total FIVER budget is distributed among partners in a well balanced way (according to the workplan 
contribution) regarding both the partner profile (Network operator, SMEs, large industry or academic 
institution) and also regarding the EU country contributing to the project, as shown in Figure 20 and 
Figure 21 below. This indicates the important European dimension of FIVER. 

(A)  (B)  

Figure 20. (A) Geographical distribution of the FIVER consortium. (B) Distribution of the requested funding per country 

  (A)  (B)  

Figure 21. (A) Distribution of the requested funding per partner, (B) Distribution of the requested funding per partner profile 

 

B 2.3.2 B 2.3.2 B 2.3.2 B 2.3.2 SubSubSubSub----contractingcontractingcontractingcontracting    

A small budget has been considered by partner HTW in RTD subcontracting. This budget is intended to be 
spent for PCB development and manufacturing. 

The exact amount allocated for subcontracting is 10.000 Euros that means the 0.39% of the total budget 
for the RTD activities. 
 
Besides, there is a budget of 22.225 Euros for audit certificates distributed among those partners whose 
requested contribution is above 375.000 Euros. This amount means the 0.80% of the total project funding 
and the 12.5% of the budget for management costs. 
    

B 2.3.3 B 2.3.3 B 2.3.3 B 2.3.3 Other Other Other Other countriescountriescountriescountries    

No other countries outside eligible in the 7th Framework program are participating in FIVER. 
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B 2.4 Resources to be committed 
 
In order to achieve the project objectives the project proposes to mobilise different resources in terms of 
RTD, demonstration, training, and management, and considering several cost categories such as 
manpower, consumables, durable equipment, travel and subsistence and other costs, as follows: 

Table 4. FIVER requested funding 

 

 
Table 5. FIVER overall financial plan 

 

General description of allocated budget 

The planned manpower efforts are calculated based on the the workplan, based on previous expertise in 
realising similar activities and participation into EU-funded projects.  

Regarding durable equipment it is worth mentioning that high accuracy test and measurement equipments are 
available at partners’ facilities, which minimize the expenses dedicated to the purchase of costly systems. Only 
complementary equipments needed for carrying out the project successfully are requested.  
 
Consumables costs, including laboratory components and subsystems, maintenance of software licenses, 
etc., have also been estimated by the project partners. Due to the huge experimental contribution 
envisaged for some partners in FIVER the consumables costs is significant, and specifically justified by the 
purchase of key elements for demonstration such as UWB development kits for host wire adapters 
(Software + Hardware), host UWB platforms, directly modulated lasers, laser controllers, laser mounts 
and associated circuitry, laboratory  cables and connectors, printer  items, circuit construction  materials, 
piece part  semiconductors   and  modules a number of different spools of fiber of different kinds, 
consumer-grade A/V equipment for 5-Play demonstration –losing almost all value after being used-, etc. 
Running an open-house demonstrator in the last stage during three months (T6.5) justify the important 
cost in consumables. Dissemination materials such as brochures, flyers, posters, CD-roms with audiovisual 
content for the open house showroom in the last quarter of the project are also accounted here.  
 

FUNDING/

PARTICIPANT Personnel Subcontr. Other Overheads Personnel Audit Cert. Other Overheads

UPVLC 239,063 0 34,087 118,629 51,000 5,000 0 22,149 469,927

PTIN 95,000 0 43,413 116,052 0 0 0 0 254,465

CORNING 80,723 0 37,500 74,233 0 0 0 0 192,456

UESSEX 166,116 0 79,740 147,514 0 4,725 0 0 398,095

TCF 137,452 0 26,000 164,942 0 0 0 0 328,394

HTW 158,004 7,500 48,750 124,052 0 0 0 0 338,306

EIT 84,000 0 39,141 73,884 0 0 0 0 197,025

IT 189,019 0 38,699 91,019 0 0 0 0 318,737

DAS 138,750 0 30,625 101,625 0 0 0 0 271,000

TOTAL 1,288,127 7,500 377,954 1,011,951 51,000 9,725 0 22,149 2,768,406

% 46.53% 0.27% 13.65% 36.55% 1.84% 0.35% 0.00% 0.80% 100%

ManagementRTD
TOTAL

FIVER

UPVLC PTIN CORNING UESSEX TCF HTW EIT IT DAS TOTAL

PM 87.00 38.00 17.00 40.50 40.00 50.00 28.00 60.25 37.00 397.75

Personnel Costs 51,000 0 0 0 0 0 0 0 0 51,000

Audit Certificate Costs 5,000 0 0 4,725 0 0 0 0 0 9,725

Other Management Costs 0 0 0 0 0 0 0 0 0 0

Overheads MNGM 22,149 0 0 0 0 0 0 0 0 22,149

TOTAL MANAGMENT COSTS 78,149 0 0 4,725 0 0 0 0 0 82,874

Personnel RTD 318,750 190,000 161,447 221,488 274,904 210,672 112,000 252,026 185,000 1,926,287

Other RTD Costs 10,000 59,827 45,000 96,320 26,999 35,000 47,188 34,000 25,000 379,333

Travel Costs 35,449 27,000 30,000 10,000 25,000 30,000 5,000 17,599 15,833 195,881

Subcontracting 0 0 0 0 0 10,000 0 0 0 10,000

Overheads RTD 158,172 232,104 148,466 196,685 329,885 165,403 98,513 121,359 135,500 1,586,086

TOTAL RTD COSTS 522,370 508,931 384,913 524,493 656,788 451,075 262,700 424,983 361,333 4,097,586

391,778 254,465 192,456 393,370 328,394 338,306 197,025 318,737 271,000 2,685,532

UPVLC PTIN CORNING UESSEX TCF HTW EIT IT DAS

TOTAL COSTS / PARTNER 600,520 508,931 384,913 529,218 656,788 451,075 262,700 424,983 361,333 4,180,461

EC REQ. CONTRIBUTION / PARTNER 469,927 254,465 192,456 398,095 328,394 338,306 197,025 318,737 271,000 2,768,406

PM 87 38 17 40.5 40 50 28 60.25 37 397.75

Management 12 0 0 0 0 0 0 0 0 12

RTD 75 38 17 40.5 40 50 28 60.25 37 385.75
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Concerning to travel and subsistence costs, the partners have allocated budget for from regular project 
progress meetings (technical and management) as well as dissemination actions. It is the interest of the 
consortium to keep these costs to a minimum employing audio-conferencing when possible. Nevertheless 
there are some factors that forecast the travel cost in Table 5. These are: (i) FIVER include specific 
regulation and standardization activities which require the in-situ presence of project representatives in 
relevant bodies. It is expected important travel costs from HTW. (ii) Most of partners have two or three 
persons involved in the project as key personnel, which envisages that in some cases two or three 
representatives from each partner will attend the project meetings in order to improve the quality and the 
results or technical and ordinary meetings. (iii) The expertise in this kind of projects proves that at least 
two or three ordinary meetings are held each year and that other technical meetings are often necessary. 
Therefore the costs could be higher due to these reasons although the consortium will do an effort to 
organize technical meetings in the context of international conferences. (iv) Dissemination in major 
technical conferences is a project target. It is expected additional travel costs. Only short stages of some 
partners in other consortium partner premises may be required in other partners’ facilities to assist in 
assembling or setting-up, for instance the control station and access node integrated prototypes or when 
setting up the small-scale field trial. Participation to EC-related events (technical verification hearings, 
concertation actions, workshops and season schools in the training program have been considered). In 
general, an “average” estimation of travels cost is as follows: 4 project progress meetings/year plus 
3-5 travels/year for dissemination /workshop/standardization actions for a total of 8-12 k 
Euro/year/partner, except UPVLC which allocate a larger budget because coordinating tasks. Other costs 
expected to develop the workplan (e.g. conference and workshop registrations, IPR filing and 
maintenance, etc.) have also been estimated by some partners. 
 

B 2.4.1 Other resources that will complement the EC contribution 
 
UPVLC 

UPVLC-NTC has expertise and equipments for testing optical and RF/electrical devices and subsystems. 
Measurement capabilities comprise vector signal generators (up to 6 GHz) and analysers (up to 40 GHz), 
optical network analysers for CD, IL and PMD characterisation of passive and active components, 
44 Gbit/s BERT generator and analyser, optical (600-1700 nm) and electrical spectrum analysers (up to 
170 GHz) and other equipment as tunable optical sources (1230-1680 nm, full range), synthesiser 
sweepers (up to 50 GHz), power meters, oscilloscopes, and so on. 

 

Figure 22. UPVLC laboratory for device and network testing. 

All this equipment will be used in FIVER project to perform characterisation and test of components and 
systems, as well for the field trials. The requested funding for consumables and durable equipment is 
related to FIVER specific activities and will be dedicated to acquire ultra-fast photonic components are not 
currently available at UPVLC laboratories,  and to the purchase of RF/electrical and optical components, 
both passive and active, required to integrate the subsystems designed within FIVER. The optical 
characterisation resources include 2 testing workstation for endfire measurements as: motorized stage, 
tuneable Lasers, fs pulsed lasers, NSOM, spectrum analysers and polarization analysis. 
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Figure 23. UPVLC laboratory for optical characterization. 

Other areas in UPVLC-NTC are: the photonic devices area, focused on the design and experimental 
characterization of the nanophotonic devices, as optical fibre lasers, and the micro/nanofabrication area 
aimed at developing high speed devices on Si technology, and demonstrating their operation. 

 

Figure 24. UPVLC optical fibre lasers, fibre bragg grating based. 

PTIN  

Partner PT Inovação has equipment for testing optical and RF/electrical signals. Capacity for: generating  
IPTv streams; analyse multi-rate BER and jitter up to 10Gb/s (STM-64/OC-192) for installation, 
maintenance, commissioning, system verification and manufacture of SDH/SONET/ATM transport 
networks and network equipment. Has also optical and electrical spectrum analysers, tunable light 
sources, optical power meters, optical and electrical oscilloscopes, and so on. 

PT Inovação has a network infrastructure that allows performing an in-field demonstration. 

TCF 

THALES group has equipment and capability for size, weight, power and performance of hardware 
technologies as nanotechnologies, acoustics, microwave, imagery, thermal management, signal processing 
and manufacturing techniques. 

 

Figure 25. THALES Laboratory 
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UESSEX 

Partner UESSEX has equipment and capability in test-beds for optical, conducting media and wireless 
networks. Software for analysing and simulating most aspects of networks. Examples of equipment: 
Oscilloscopes up to 100 GHz, microwave analyser up to 67 GHz, Data test equipment up to 40Gbps. 

 

Figure 26. Laboratory at the University of Essex 

HTW 

HTW-DRESDEN has a strong expertise in supporting high data rates for UWB-radio with FPGA platforms. 
For hardware programming multiple FPGA demonstrations boards and platforms like ML405, ML325 
from XILINX, are available. Also a key capability is the support of IEEE 802.15.4 sensor networks, hence 
development kits, fabrication boards, measurement tools are available. Also for general measurements 
purposes spectrum analyzers, oscilloscopes and logic analyzers can be used. Several labs are available at 
the HTW. Key equipment made available to FIVER project is shown below. 

 

Figure 27. HTW lab for high-voltage compatibility test 

(A) (B)  

Figure 28. (A) HTW lab for EMC and technical electrostatics. (B) HTW laboratory for automated manufacturing 
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Figure 29. HTW laboratory for telecommunication 

IT 

Partner IT (Lisbon site) has equipment and capability for testing optical and electrical devices and 
subsystems, and performing transmission experiments in RoF systems and up to 12.5 Gbit/s per channel 
wavelength division multiplexed systems. Particularly, the Laboratory of the OCG is equipped with a 
Tektronix Arbitrary Waveform Generator (AWG) at 5 Gsamples/s, an Agilent BER Tester N4906B up to 
12.5 Gbit/s, an Agilent real time oscilloscope 81204A with 12 GHz bandwidth, a Tektronix Digital Serial 
Analyzer DSA8200 equipped with the 80E08 electrical module, a Rhode & Schwarz electrical spectrum 
analyser (up to 18 GHz), a HP optical spectrum analyser, and vector and analogue signal generators up to 
20 GHz. The laboratory is also equipped with several electrical devices as amplifiers, mixers, attenuators, 
filters, etc. In addition, the IT laboratory is equipped also with optical devices as tunable optical sources, 
external modulators, standard single-mode fibre, erbium doped fibre amplifiers, optical filters, dispersion 
compensation units and PIN photodetectors. The Laboratory of the OCG is also equipped with more than 
12 personal computers Core II duo with processor speed of 2.66 GHz or more, more than 2 GB of RAM and 
160 GB of HD. 

All this equipment will be used in FIVER project to perform characterisation and test of components and 
systems, as well as for simulation and analysis of FIVER network architecture. The requested funding for 
durable equipment is related to FIVER specific activities and will be used to acquire directly modulated 
lasers, laser mounts and controllers that are not currently available at the OCG laboratory.  

 
Figure 30. Laboratory of the OCG of Instituto de Telecomunicações. 

DAS 

DAS PHOTONICS is expert in implementing Radio-over-Fibre solutions and high frequency signal 
digitizing and processing, as well as integrating photonic systems for ad-hoc applications with 
personalized specifications. DAS has equipment and for measuring high performance optical links (high 
dynamic range, low losses, large bandwidth) for interconnecting central units and remote units by means 
of optical fibre, in applications such as: processing main units and remote antennas in radar systems or 
receivers for electronic warfare, local oscillator or high precision and high frequency clock/reference 
distribution, antenna feeding with analog signals in radiofrequency or millimetric bands (up to 130 GHz), 
and connection between sensors and processing and analysis systems. 

Also, DAS Photonics is capable of manufacturing the necessary electronic control and RF signal treatment 
which frequently complements the photonic set-ups. A test laboratory is provided with the necessary 
equipment to evaluate the performance of all the manufactured devices and integrated systems. 
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Figure 31. DAS laboratory 

 
B 3. Potential impact 
 

B 3.1 Strategic impact  
 
Specific contribution to the ICT Work ProgrammeSpecific contribution to the ICT Work ProgrammeSpecific contribution to the ICT Work ProgrammeSpecific contribution to the ICT Work Programme    

    

FIVER project proposes an advanced converged wireless-FTTH network and management platform that 
optimises the spectrum usage and improves the network coverage area management. This platform will 
be focused in Ultra-wideband signals and its coexistence with other wireless standards, being one of the 
FIVER main objectives the management of the air interface in terms of EIRP mask and power-flow and its 
impact on future standards, especially those related with spectrum regulation. 

The development of the proposed spectrum management layer in the standard wireless networks (mainly 
in UWB systems) will implement different functionalities such as the location of radiating sources, power-
flow control algorithms, relaxation of the EIRP masks using interference estimation models, security and 
power-conservation techniques, etc., which will contribute to improve the efficiency and the resources 
manage of the future ubiquitous, seamless, user-oriented, multi-service/standard wireless networks, in 
which larger number of wireless terminals are operating in the same coverage area. 

Then, the main consequence of the FIVER results will be the increasing of the network trust and efficiency 
thanks to the FIVER concept of instantaneous/real-time/global communication converged wireless-FTTH 
network-and-managing, fostering the deployment of UWB systems in coexistence with the other radio 
technologies in the future wireless ecosystem. This fact will open several business opportunities for 
present and new actors, enabling the growth of vertical market opportunities, mainly in the personal and 
local/home level where it is expected than several wireless devices working with different standards 
coexist in such small-area in a concurrent-and-collaborative way, according with the vision of the future 
ubiquitous networks. 

Finally, an important impact is expected in term of contribution to standardization bodies and activities 
due to the global perspective of the proposed platform (multiple wireless standards and UWB systems 
coexisting in a collaborative way). 

Then, all the above mentioned characteristics of the FIVER concept proposed are in line with the main 
objectives of the FP7 program (global standards, new generation of ubiquitous and high-capacity 
networks, convergence, interoperability, actors synergies, new business, etc.). 

 

B 3.1.1 B 3.1.1 B 3.1.1 B 3.1.1 Added value in carrying the project at EU levelAdded value in carrying the project at EU levelAdded value in carrying the project at EU levelAdded value in carrying the project at EU level        

The FIVER consortium agglutinates the required know-how to perform an investigation in the edge of the 
technologies. Without this synergy at the European level, the advance in the knowledge of UWB 
monitoring and management techniques would be almost impossible, as any one organization or country 
in the European Union today can hardly afford the costs and covers the skills required to complete such an 
ambitious objective. Partnering at the European level is a must in order to be in a position to compete and 
lead the UWB activities in the global scene. The project can contribute to the wide spreading of know-how 
and promote the mixing and sharing of human and scientific skills breaking the societal, economical and 
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technological barriers towards a highly integrated Europe. Specifically, the FIVER project consortium 
partnership crosses multiple national borders incorporating associated states strengthening the 
integration of an enlarged Union covering areas of research in which different member states are active. 

The consortium combines partners from different telecommunication sectors, from academic institutions 
to manufacturers, industrial research labs and an operator, bringing together different and 
complementary views of the telecommunications scene. This heterogeneity is an added value for FIVER 
and the possibility to join in a common effort for partners leading research and development in key 

technologies is essential for UWB advance. 

By carrying out the research proposed in FIVER project at European level the consortium will integrate 
inputs from several national spectrum regulation agencies, included those in the European newly 
associated states, regarding UWB spectrum coexistence and monitoring, which is clearly an added value to 
the project.  

FIVER project incorporate the proper industrial and academic to integrate the required knowledge and 
efforts to accomplish with the proposed objectives. 

B 3.1.2 B 3.1.2 B 3.1.2 B 3.1.2 Account of other national and European research activitiesAccount of other national and European research activitiesAccount of other national and European research activitiesAccount of other national and European research activities        

FIVER partners have participated and are participating in FP6 European Commission funded RTD 
programmes such as NOEs (NEWCOM, ACE, E-PHOTON, etc.), STREPs (IT-OBANET, IT-GANDALF, IT-
TOPRATE, IT-LASAGNE, ULTRAWAVES, IT-SYNQPSK, etc.) and IPs (IT-MAESTRO, PULSERS, BROADWAN, 
MUSE, etc.). In addition, FIVER partners have also actively participated in standardisation bodies (ETSI 
BRAN, IEEE 802.16, ITU-R, IETF, etc.) and other research projects (ESA-ESTEC TRP). In addition, FIVER 
partners have a thorough knowledge of the state of the art in optical, opto-electronic, electronic, RF, 
microwave and UWB technologies as they contribute to the dissemination of knowledge in such areas by 
publishing in leading international peer-reviewed journals and participating in major conferences and 
exhibitions around the world. FIVER partners are willing to establish links with on-going research 
projects or any other kind of RTD structures or forum in which project activities have enough 
commonalities.  

Special interest and state-of-the art monitoring has been arisen from UWB activities developed within FP6 
IPs PULSERS and PULSERS II. This consortium is submitting an IP proposal (EUWB) to FP7 Call 1 to 
develop UWB coexistence mechanisms. Clustering possibilities have been discussed with the EUWB 
project and mutual interest of sharing studies, scenarios and deliverables have been identified. 

B 3.1.3 B 3.1.3 B 3.1.3 B 3.1.3 Collaboration with other initiativesCollaboration with other initiativesCollaboration with other initiativesCollaboration with other initiatives        

Strong efforts will be devoted to establish a collaborative framework with those projects continuing 
previous EC funded projects addressing UWB technology (e.g. IP-PULSERS (“Pervasive ultra-wideband 
low spectral energy radio systems”, STReP WHYLESS.COM, STReP ULTRAWAVES for audio/video home 
scenarios) and especially to the EUREKA CELTIC SPEARHUW project (Oct.2005-Mar.2008).  In this project 
a WLAN system concept in a SOHO scenario employing UWB comms is proposed. The scenarios for both 
projects (SPEARHUW and FIVER) are similar and then strong collaboration is expected. 

Regarding Clustering possibilities for FIVER project inside the Communication Networks Unit (D1) 
there are two ongoing project clusters: Cluster on Broadband Air Interface and Spectrum management 
strategies. FIVER will benefit from the information exchange in these forums, especially that regarding 
envisaged scenarios addressed in PULSERS II IP project. In addition, owing to the focused UWB converged 
wireless-FTTH network objectives in FIVER project it will also provide new possibilities of optimised 
usage of UWB spectrum regarding applications and scenarios, which would not be suitable without 
converged wireless-FTTH network (in terms of radio coverage, throughput and number of users in a small 
area). 

It is worth mentioning again that FIVER project will establish an intensive collaboration with IP PF7-
EUWB project proposal  (if retained for funding in Call 1), since there a common partner (WI) in both 
project proposal, thus ensuring a collaboration link. This collaboration is expected to be on exploring the 
advantages of real-time converged wireless-FTTH network in UWB-based sensor networks to and WLANs 
to ensure coexistence. Periodic joint meetings between both consortiums will be arranged to exchange 
knowledge of common scenarios and functionalities.  
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B 3.2 Plan for the use and dissemination of foreground  
 
In order to achieve the expected impact of FIVER project, as described above, several innovation-related 
activities will be organised by the consortium: 

 

B 3.2.1 B 3.2.1 B 3.2.1 B 3.2.1 Dissemination planDissemination planDissemination planDissemination plan    

The FIVER project results will be disseminated to both the scientific community and the European 
Telecom industry as follows: 

• Publications in leading technical journals in the field (e.g. IEEE Vehicular Technology, IEEE 
Trans.on Communications, IEEE/OSA Journal of Lightwave Technology, IEEE Photonics Tech. 
Lett., Electron. Lett., special issues in IEEE Comm. Mag., IEEE Wireless Communication Letters, 
etc.) 

• Publications in leading international conferences (VTC, GLOBALCOM, SPIE, ECOC and OFC) 

• Participation in Workshops and International Topical Meetings organised by Telecom Industries. 

• Participation in International exhibitions (usually co-located in major conferences) 

• EU funded horizontal initiatives though Concertation Actions focused in spectrum management 
and UWB systems. 

• Participation in horizontal research instruments as NOEs, specifically in NEWCOM 
(newcom.ismb.it) and ACE (www.ist-ace.org), in UWB industry/research roadmaps or integrated 
projects such as PULSERS, in which the consortium activities may add substantial contributions. 

• D1 Unit Concertation Meetings and topical clusters such as Beyond 3G cluster 
(www.cordis.lu/ist/ka4/mobile/proclu/c/beyond3g.htm) and the UWB cluster 
(www.cordis.lu/ist/ka4/mobile/proclu/c/uwb/uwb.htm), WIBRACE and Broadband Air 
Interfaces (BAI cluster). 

• ITU-R Converged wireless-FTTH network working group 

• Contribution to active standarisation bodies, as described below. 

• Press releases and production of appropriate printed material (leaflets, flyers and project 
brochure) to be distributed in international events and industrial exhibitions 

FIVER consortium will create a Users’ Forum, comprised by major European industries and Telecom 
operators, among others. Its members will receive updated (quarterly since year 2) information 
electronically about the project (a FIVER Newsletter will be distributed by email) 

A specific workshop on FIVER achievements will be organised by the consortium during the last half of 
third year. A technology showroom will be implanted also in the lab in the last three months of the project. 

Also a website will be set up and continuously updated to inform all the scientific and industrial 
community about the activities involved in the project in order to foster the interest and possible 
collaboration of additional partners. Public deliverables as well as publications will be made available at 
the project website 

B 3.2.2 B 3.2.2 B 3.2.2 B 3.2.2 Contribution to standardContribution to standardContribution to standardContribution to standardssss    

Participation in standardisation initiatives is a key objective of the project. The regulation contribution is 
two fold: The project activity will be reported in regulation forums in order to build up a regulation 
framework for converged UWB/WiMAX/LTE operation. FIVER proposed concept should be considered 
within a task group such as ITU-R TG1-8 “UWB Compatibility” (ITU-R WP1C is devoted to “Converged 
wireless-FTTH network”). 
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CEPT ECC TG3: was set up within CEPT to complete and report on the UWB work started by SE24 and 
SE21 and to develop the draft CEPT responses to the EC mandate to CEPT to regulate and harmonise radio 
spectrum use for UWB in the EU in order to ensure the compatibility of the different radio-services. 

ETSI ERM TG31A , TG31B and TF350 are committed to investigate and develop generic and/or specific 
radio standards for short-range devices and automobile radar systems using UWB technology. UWB 
applications include, but are not limited to, high-speed short-range wireless communications links, 
security and movement/location detectors, electronic fences, proximity alarms, medical sensors, 
intelligent automotive systems and ground penetrating radars. Key persons participating in FIVER, e.g. 
Isabelle Buchaile is. member of the ETSI Specialist Task Force 350: “Detect-And-Avoid (DAA) parameters 
and test procedures for Ultra-Wideband communications applications”. 

IEEE 802.15.3 TG3a and SG3a: are working to define a project to provide a higher-speed physical level 
enhancement amendment to 802.15.3 using UWB and DS_UWB technologies. Responses collected by the 
study group over the past several months indicate an evolutionary market developing for a group of 
applications that will not be addressed by 802.15.3. For example, high data-rates, at least 110 Mb/s, will 
be required for simultaneous time dependent applications such as multiple HDTV video streams without 
sacrificing the requirements for low complexity, low cost, and low power consumption. In addition to at 
least 110 Mbps data rate, additional data rates, both lower and higher, may be supported. It is in the best 
interest of users and the industry to strive for a level of coexistence with other wireless systems, 
especially those in similar market spaces. 

IEEE 802.15. TG4a :The IEEE 802.15 has just (16/3/2005, Atlanta meeting) adopted as a baseline 
proposal for a draft standard UWB technology using deterministic pulse structure (impulse radio) and the 
opportunity of supporting different kind of receivers (coherent, non coherent,etc). This has been adopted 
after successful merge of 24 proposals, 22 of each were favouring impulse radio type of UWB technology. 
This baseline proposal has been adopted by 100% of the participants. Among the proposers are STM, 
Freescale, Hitachi, Fujitsu, Samsung, Time Domain, CEA-Leti, NICT and France Telecom. In 6 months from 
now, a draft standard will be issued and submitted to a letter ballot. Final approval should happen in Q1 
2007 according to the TG4a schedule. The scope of TG4a is to provide a standard enabling low data rate 
(LDR) and precise ranging capabilities enabling a wide range of new applications using a precise 
localisation information. 

WWRF (Wireless World Research Forum) WG5 and WG4: WWRF was launched in 2001 as a global and 
open initiative of manufacturers, network operators, SMEs, R&D centres and the academic domain. WWRF 
is focused on the vision of such systems – the Wireless World beyond 3G - and potential key technologies. 
One of its key goals is consensus building prior to standardisation and coordinated input to standards 
bodies.  

IRTF WG to support integrated access architecture by providing inputs into architectural design and 
validation, using converters developed within UROOF; IEEE 802.15.3 TG3a and SG3a: are working to 
define a project to provide a higher speed physical level enhancement amendment to 802.15.3 using UWB 
and DS_UWB technologies. Responses collected by the study group over the past several months indicate 
an evolutionary market developing for a group of applications that will not be addressed by 802.15.3. For 
example, high data-rates, at least 110 Mb/s, will be required for simultaneous time dependent 
applications such as multiple HDTV video streams without sacrificing the requirements for low 
complexity, low cost, and low power consumption. In addition to at least 110 Mbps data rate, additional 
data rates, both lower and higher, may be supported. It is in the best interest of users and the industry to 
strive for a level of coexistence with other wireless systems, especially those in similar market spaces. 
[Partners TCF and HTW are involved and are key players in this organisation]. 

IEEE 802.15.4 TG4a and SG4a for moderate data rates but with large number of users in a given area 
(building, tower …).  
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B 3.2.3 IB 3.2.3 IB 3.2.3 IB 3.2.3 Initial Plan for using/exploiting the project resultsnitial Plan for using/exploiting the project resultsnitial Plan for using/exploiting the project resultsnitial Plan for using/exploiting the project results                

The project consortium partners will pursue the exploitation of the project results based on mutual 
cooperation and derived from the outcome of the project. The final exploitation plan will be produced 
along the project life by consensus in which industrial partners will play a key role.  

¤ Technology transfer actions: the academic partners and research institutes in the FIVER project 
consortium are committed to carry out technology transfer actions regarding the project results, within 
the bounding conditions that will be described in the consortium agreement. 

¤ Patent filling: as a proper step in the exploitation of results the FIVER project partners will file patents 
arising from project results. IPR rules will be described properly in the Consortium Agreement based on 
the EC recommendations. 

The exploitation strategy and business model for the FIVER project outcome will be addressed in the 
workplan, in particular in workpackage 6. A few exploitation possibilities can be foreseen at proposal 
stage, but more can arise during the project: 

� FTTH network architecture (PTIN) 

� Ultra-bendable fibre media adaptation (CORNING) 

� OFDM transmission impairment compensation IP cores (EIT+) 

� 60 GHz UWB subsystems (TCF) 

In particular the plans for using/exploiting and dissemination the project results for the FIVER partners 
are as follows: 

CO1. UPVLC  

Dissemination of results achieved during the project will be carried out following the standard procedures 
(publications in technical journals and conferences). The Nanophotonics Technology Centre of UPVLC has 
a scientific production of nearly 15 papers/year and it is committed to publish the main results achieved 
during the project. UPVLC will participate actively in standardisation forums for horizontal actions. Other 
dissemination actions, mainly addressed to local small and medium enterprises will be conducted through 
the CTT (www.ctt.upv.es), the office for investigation results transfer and industrial liaison of UPVLC.  

Regarding exploitation of the project results, the FRG-UPVLC has been selected within an internal 
university program to create spin-off companies for exploiting R&D results. It is expected that the FIVER 
results may be exploited in one FRG-UPVLC spin-off company. 

CR2. PTIN 

Attending the in-home connectivity alternatives that we are considering for the future, FIVER project 
results a very interesting challenge for PTIN mainly because it could provide a profitable way to extend 
the reach of all HFC customer services (Internet, DTV, VoD, etc) anywhere in the customer premises. 
Taking into account the fact that most of the homes in Europe do not have a suitable in-home transport 
network to carry the RF TV signal, the adoption of such that technology can lead to extend the coverage of 
PTIN services by increasing the number of RGUs and thus decreasing churn. 

As the branch R&D of PT group, will use FIVER results to support operators belonging to PT Group to 
define/select the most profitable/seamless network integration and to cooperate with manufacturers, 
aiming to design and implementation of suitable solutions. The dissemination of results is done not only 
by the usual means at the national and international level (i.e. papers in journals and conferences), but 
also by the PTIN internal training activities and contacting manufacturers, thus creating conditions for the 
transfer of results to the industry. 

CR3. CORNING 

Corning considers the radio-over-fibre technologies developed in FIVER an important market opportunity 
for the novel microstructured ultra-bendable fibre technology recently developed by Corning. A second 
technology of interest (from the business point of view) developed during the project is the optical media 
adaptation between the different kind of fibres in the FIVER network architecture. An adequate ultra-
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bendable fibre adaptation (low insertion low, and high modal selection) to SSMF or POF fibres is of special 
interest to open up new market opportunities in mixed (e.g. optical interconnections) environments.  

CR4. UESSEX  

The University of Essex will benefit from participation in the FIVER project due to the high expectations of 
expanding and deepening relationships with European industrial partners and other research institutions 
across Europe. The new technologies, techniques and results emerging from FIVER will also be used to 
enhance current and future research and taught courses at the university. UESSEX will also be able to 
maintain its internationally leading reputation in the field of optical communications by publishing the 
results of FIVER in respected international journals and conferences.  

CR5. TCF 

The technology, which will be developed in FIVER project, will allow Thales to provide a larger offer of 
communication services for security forces working in transport services. Indeed FIVER technology will 
allow providing very high data rate services in deep indoor environment where technologies are not able 
to work. FIVER will also allow the deployment of a quintuple play solution in the following environment: 

• Office buildings and hotels 
• Museums and supermarkets 
• Cruise ships and aircrafts 

CR6. HTW 

The support of UWB-technology in the FIVER project will have a very positive effect to prevent wired 
cabling within the consumer’s home environment and therefore the acceptance of the optical/electrical 
solution will rise strongly also in the eyes of the consumer.  

Furthermore the outcome of coexistence research and application between WiMAX, LTE and the UWB-
technologies respectively will strongly influence the standardization process within ETSI TC RRS. 

CR7. EIT+ 

The role of WCB EIT+ as independent research entity, is to transfer the knowledge built inthe FIVER 
project to industries within Poland and across the world for further commercialization the results. Their 
plans are to use the results obtained within the FIVER project, for further enhancement of its knowledge 
and competence in the field of telecommunication networks. The enhanced knowledge and competence 
obtained through the participation in the FIVER project will be exploited and used for participating in new 
projects and setting up partnerships in other projects, both in the academic and (national and European) 
industry world. 

From the academic point of view, WCB EIT+ will pay attention to include selected results from the 
research activities in curricula in order to prepare the next generation of skilled scientist/engineers. This 
will be achieved, for example, by updating the material of existing courses (WCB EIT+ staff lectures at the 
universities) with results coming from the project and by organizing short courses for Ph.D. students on 
specific topics. This is of great importance in order to guarantee continuity, to educate the next generation 
of skilled engineers as well as to foster a long-term, sustainable technological lead and excellence within 
Poland and European Union. The close collaboration that is required between the partners of the FIVER 
project in order to come to the intended objectives of the project, allows for training activities within the 
consortium itself. This is related to exchanging ideas and increasing knowledge by the close cooperation 
that can be expected in the different project activities. The knowledge obtained within the Project can also 
be spread to partners’ personnel that are not directly involved to the project, by organizing in-house 
training sessions, inviting them to internal workshops, making available a project website with links and 
documents as a base for e-training activities. This should allow to broaden the obtained knowledge within 
the partners’ internal organization, to the level that people understand what is going on within the project, 
and potentially to see implications and possibilities in their line of work. 

As a partner WCB EIT+ will leverage on the project deliverables in order to understand the current market 
requirements and help industries to create a product roadmap for new algorithms and their 
implementation in heterogeneous wireless-optical networks. WCB EIT+ will put more emphasis on 
making IPR through all kinds of possibilities such as patents on techniques and algorithms developed, 
copy rights on software and protocols developed, and demonstrations to industry through showcase 
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activities. Through IPR (patents, software, and algorithms) produced during the project WCB EIT+ will 
also plan to generate Spin-off Company which can directly exploit the results. WCB EIT+ will also use the 
experience and know-how coming from this project to drive the evaluation and study of emerging 
technologies in the wireless systems field for their future evolution. 

In particular, EIT+ will take advantage of FIVER algorithms developed targeting the compensation of radio 
and optical transmission impairment, specially in the radio part. EIT+ sees a window of opportunity for IP 
(intellectual property) cores containing the algorithms to be offered to OEM and embedded systems 
developer dealing with OFDM-based signals. In particular, the transmission compensations module will ne 
offered as a core for Digital-TV (DVB-T recommendation) receiver developers.  

CR8. IT 

The Optical Communications Group (OCG) of IT is committed in disseminating the main results achieved 
during the project through the usual way of publications in top peer-reviewed technical journals, and 
international and national conferences. The participation in the FIVER project will help improving the 
technical knowledge and experience of the OCG, and export it to the training and teaching at the 
university. 

CR9. DAS  

The encouragement given in FIVER toward the development of innovative and high performance optical 
devices and networks is of a great importance to approach the FTTH systems to a standard and reliable 
system, and surpassing the state of the art of photonic modulation techniques will bring many benefits in 
the long haul and high performance telecom sector. 

 

B 3.2.4 B 3.2.4 B 3.2.4 B 3.2.4 IPR management strategyIPR management strategyIPR management strategyIPR management strategy    

The IPR management philosophy for the project will be based on the latest version (19/04/2007) of the 
draft “Guide to Intellectual Property Rules for FP7 projects” (GIPR) and applicable legislation, in particular 
the “Rules for Participation” (RfP) and the “EC model Grant Agreement” (ECGA).  

An extension to the “minimal” provisions outlined in the GIPR (tailored to the field of activity of FIVER and 
to the requirements of individual participants) will be included in the Consortium Agreement (CA).  The 
CA will also identify any background intellectual property rights (IPR) and the expected foreground IPR 
resulting from the FIVER project. Solutions to possible IPR (Intellectual Property Rights) conflicts and the 
actions to be taken if they exist will be defined in the CA, including consulting the FP7 IPR help-desk. 
Before the FIVER proposal preparation kick off meeting a Non-Disclosure-Agreement was signed by the 
consortium partners in which the release and protection of intellectual proprietary and confidential 
information is outlined. 

FIVER will address its IPR strategy towards innovation. This means that all new knowledge with 
exploitation potential will be made explicit and, in conjunction with the technology offices of the partners, 
analysed for IPR protection, assessed its commercial potential and drafted, if needed, an exploitation plan 
to follow. Dissemination will come after IPR protection is guaranteed.  

The IPR management strategy will be implemented into the KNS knowledge management system after 
approval by the IPRC. The main steps of this strategy are outlined as follows: 

Invention disclosure. New project knowledge will be described and references made so that patent / 
copyright / secret protection can be analysed. Such knowledge will be disclosed by the researchers to 
their technology offices and to the Intellectual Property Rights Committee (IPRC). Co-ownership will be 
reported by IPRC to the former in case more than one partner will be involved in the invention. 

IPR protection.  Prior art will be searched in patent and other databases. A commercial appraisal will be 
made based in technical and commercial features of the invention and taking into account the market 
prospective. If requested, IPRC will offer expert assistance to the partner technology office for this task. 
Co-ownership agreements will be implemented if needed. The patent [or other] protection will be filed by 
the partner(s) that owns the IPR. The IPRC will be reported of this. 
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Knowledge dissemination & sharing. Once the knowledge is protected, IPRC will give green light for 
publication. Submissions to scientific journals or other disseminations means will be made by authors, if 
appropriate. In any case, knowledge will be made public to project partners under the KNS scheme. IPRC 
will disseminate a press release of the new knowledge.  

Technology Implementation Plan (TIP). A TIP will be drafted by the IPR owner(s) and submitted to the 
IPRC. Prove of concept works will be undertaken if the comply with the project workprogramme. 
Exploitation rights will be offered by the owner to other partners, in accordance with the Consortium 
Agreement. Spin-off company will be explored as a preferential route to exploit the technology. 

Technology exploitation. In case the knowledge is commercially exploited, the IPR owner(s) will report 
so to the General Assembly. IPRC will communicate such innovation success to stakeholders. 

The coordinator has experience in managing IPR at university and industrial level. UPV technology 
transfer office processes over 40 invention disclosures and 10 patent license agreements per year and 
manages a portfolio of over 200 patents. To do so, it developed CARTA, which manages all this process on 
a KNS platform. Thus, FIVER will be in condition to implement easily its IPR strategy on the knowledge 
sharing/management system to be displayed in the project. 

B 3.2.5 B 3.2.5 B 3.2.5 B 3.2.5 Knowledge Management Knowledge Management Knowledge Management Knowledge Management     

The knowledge management activities on FIVER will be supported by the implementation of a 
collaborative-working model designed specifically for the project based on a web-application, in order to 
create a structure that functions as a meeting point for the consolidation of the knowledge database that 
generates the R&D activities, and the interaction of the consortium partners. The development and 
adjustment of this model allowed integrating two management processes: the collection, organisation and 
update of the inventory of knowledge of the project to help the access by all the consortium members 
(considering all the security and confidentially issues). And the identification of the transferable 
knowledge in order to support de Regulation contributions and dissemination activities contemplated on 
WP7. 

 

B3.3. Concertation , Dissemination and Supplementary reporting. 
 

3.3.1 Concertation3.3.1 Concertation3.3.1 Concertation3.3.1 Concertation    

The project will actively participate in the activities organised at programme level relating to the ICT 
Future Networks area with the objective of providing input towards common activities and receiving 
feedback (e.g. from clusters and coordination groups), offering advice and guidance and receiving 
information relating to ICT programme implementation, standards, policy and regulatory activities, 
national or international initiatives, etc. Such activities may include Concertation meetings twice a year, in 
Brussels and the ICT Future Network and Mobile Summit. Participation in the relevant Future Internet 
Assembly events and activities is also expected. 

3.3.2 Dissemination Package3.3.2 Dissemination Package3.3.2 Dissemination Package3.3.2 Dissemination Package    

In line with its obligations regarding dissemination of results and achievements, the Co-ordinator ensures 
that all public documents (including, but not restricted to, the following material: video material covering 
experiments, trials; animations of "real-time" simulation results; presentations, animated/voice-over or 
not; promotional material (leaflets, posters, etc.); press releases etc.) generated by the project are duly 
collected in a Dissemination Package which is associated with the periodic reports. 

The project undertakes to establish, not later than one month after the start of the project, a web site 
supported by the project partners, to provide a unified view of the Project; a copy thereof will be included 
in the Dissemination Package. 
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3.3.3 Supplementary Reports3.3.3 Supplementary Reports3.3.3 Supplementary Reports3.3.3 Supplementary Reports    

In addition to the reports defined in article II.4 of Annex II to the contract, the Coordinator will submit to 
the Commission supplementary management reports every three months (QMR, Quarterly Management 
Reports). 

The QMR will be in form of a condensed document of 4 pages: 1 page financial resources (actual vs. 
planned per partner per work-package and totals and an illustrating graph), 1 page human resources 
(actual vs. planned per partner per work-package and totals and an illustrating graph), 2 pages of well-
written summary of main achievements and concrete key outcomes of the reporting period: 

• The technical progress and achievements of the project 
• The project status 
• Work started 
• Work completed 
• Work delayed 
• Status of deliverables 
• Remedial actions required, if applicable  
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B 4. Ethical Issues 
 

EthicalEthicalEthicalEthical    issuesissuesissuesissues    

The ethical issues table checklist is included in the next page. FIVER project does not raise any ethical 
issue. 

Gender issues 

FIVER project is committed to consider the gender dimension along the project. The consortium is aware 
that specific actions need to be taken pursuing a change in the working culture. These actions are divided 
in the consortium internal actions and the external project result impact. 

The internal guidelines for gender issues within the project will be addressed by the PMC based on: 

Appropriated and balanced men/women figures of researchers participating in the project, of 
representatives in the committees and meetings, especially in those taking decisions regarding gender 
issues. 

The establishment of daily working patterns identical for both men and women individuals participating 
in the project. 

Project objective-driven external impacts 

FIVER project aims system and technologies for the support of the strongly increase of bandwidth demand 
and to extend the capacity and flexibility of existing infrastructure to all regions, independently of their 
socio-economical situation or existing culture. This objective may contribute to offer possibilities of 
developing a new working culture not bounded to gender-driven habits. Therefore, the project objectives 
intrinsically contribute to promote equal opportunities between men and women. 

As UWB wireless systems may be employed in specific applications as mobile communication system with 
location features (useful in emergency situations), the project may also result in a safer working culture, 
contributing to ensure the quality of life and, of course, fostering the availability of high bandwidth 
communication services. 
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ETHICAL ISSUES TABLE 

    

    YESYESYESYES    
PAGEPAGEPAGEPAGE    

Informed Consent   

Does the proposal involve children?  - - 

Does the proposal involve patients or persons not able 
to give consent? 

- - 

Does the proposal involve adult healthy volunteers? - - 

Does the proposal involve Human Genetic Material? - - 

Does the proposal involve Human biological samples? - - 

Does the proposal involve Human data collection? - - 

Research on Human embryo/foetus   

Does the proposal involve Human Embryos? - - 

Does the proposal involve Human Foetal Tissue / Cells? - - 

Does the proposal involve Human Embryonic Stem Cells? - - 

Privacy   

Does the proposal involve processing of genetic 
information or personal data (eg. health, sexual lifestyle, 

ethnicity, political opinion, religious or philosophical 
conviction) 

- - 

Does the proposal involve tracking the location or 
observation of people? 

- - 

Research on Animals   

Does the proposal involve research on animals? - - 

Are those animals transgenic small laboratory animals? - - 

Are those animals transgenic farm animals? - - 

Are those animals cloned farm animals? - - 

Are those animals non-human primates?  - - 

Research Involving Developing Countries   

Use of local resources (genetic, animal, plant etc) - - 

Benefit to local community (capacity building i.e. access 
to healthcare, education etc) 

- - 

Dual Use    

Research having direct military application  - - 

Research having the potential for terrorist abuse - - 

ICT Implants   

Does the proposal involve clinical trials of ICT implants?  - - 

I CONFIRM THAT NONE OF THE ABOVE ISSUES APPLY TO 
MY PROPOSAL 

 YES 
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ANNEX II  ACRONYMS 
 

ADSL Asymmetric Digital Subscriber Line 
AOLS All Optical Label Switching 
CATV Cable Television 
CDML Conventional directly modulated lasers  
CEPT Conférence Européenne des Postes et Télécommunications 
CML Chirp-managed lasers 
CTB Composite Triple-Beat 
CWDM Coarse Wavelength Division Multiplexing 
DAA Detect-and-avoid 
DAS Distributed antenna system 
DCF Dispersion compensation fibre 
DH Distribution hubs 
DML Directly modulated laser 
DOCSIS Data Over Cable Service Interface Specification 
DSP Digital-Signal Processor 
EAT Electro-absorption technology 
EC European commision 
EIRP Equivalent Isotropically Radiated Power 
ENOB Equivalent Number of Bits 
ETSI European Telecommunication Standards Institute 
EU European Union 
FCC Federal Communications Commission 
FP5 5th Framework Programme 
FP6 6th Framework Programme 
FP7 7th Framework Programme 
FTTC Fibre-to-the-cabinet 
FTTH Fibre-to-the-Home 
FTTx Fibre-to-the-x(cabinet) 
FWM Four-wave mixing 
GbE Gigabit Ethernet 
G-PON Gigabit PON 
GSM Groupe Spéciale Mobile 
GTC G-PON Transmission Convergence layer 
GVD Group velocity dispersion  
HDTV High-definition television 
HFC Hybrid Fibre Coaxial 
HFR Hybrid Fibre-Radio  
ICT Information and Communication Technologies 
IEEE Institute for Electric and Electronic Engineering 
IETF Internet Engineering Task Force 
IP Integrated Project 
IPR Intellectual Property Rights 
ISM Industrial, Scientifical and Medical 
IT Information Society Technologies 
ITU International Telecommunications Union 
LAN Local Area Network 
LNA Low Noise Amplifier 
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LTE Long Term Evolution 
MBS Mobile broadband system 
MD Modal Dispersion 
MMD Multi-modal dispersion 
MMF Multimode Fibre 
MZ-EOM Mach Zehnder Electrooptical Modulator 
NF Noise Figure 
NGA Next-generation access networks 
NoE Network of Excellence 
OAM Operations, Administration and Maintenance  
OFDM Orthogonal frequency-division multiplexing 
OFDMA Orthogonal frequency-division multiple access 
OLT Optical line terminator  
ONT Optical network terminations  
ONU Optical Network Unit 
PC Personal Computer 
PMC Project Management Committee 
PMD Polarization mode dispersion 
POF Plastic optical fibre 
PON Passive optical network 
R&D Research and Development 
R-EAT Reflective- electro-absorption technology 
RoF Radio over Fibre 
RTD Research Technologies Development 
SCM Single-Carrier Modulation 
SFDR Spurious-Free Dynamic Range 
SME Small Medium Enterprise 
SOHO Small office/home office 
SPM Self-phase modulation 
SSMF Standard single-mode fibre 
STREP Specific Targeted Research Project 
TMC Technical Management Committee 
UB-MMF Ultra-bendable -  multi-mode fibre 
UB-SMF Ultra-bendable -  single-mode fibre 
UMTS Universal Mobile Telecommunication System 
UWB Ultra-Wide Band 
UWE Wireless extractor  unit 
VDSL Very High Bitrate DSL 
WD Wavelength-Division  
CWDD Wavelength-Division Duplexing 
WDM Wavelength-Division multiplexing 
WHDI Wireless HDI interest group 
WiFi Wireless Fidelity 
WiMAX Worldwide Interoperability Microwave Access 
WLL Wireless local loop 
WLL Wavelength 
WP Workpackage 
WPAN Wireless Personal Access Network 
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WUSB Wireless USB 
xDSL x(Asymmetric)-Digital Subscriber Line 
XPM Cross-phase modulation 
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