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Executive Summary
Background: This Report is written in the framework of Task 6.2 “Exploitation” of UMOBILE project. 
The ultimate objective of UMOBILE is to advance networking technologies and architectures towards the conception and realization of Future Internet. In particular, UMOBILE extends  Internet (i) functionally – by combining ICN and DTN technologies within a new architecture -, (ii) geographically – by allowing for internetworking on demand over remote and isolated areas – and (iii) socially – by allowing low-cost access to users but also free user-to-user networking.
Objectives: This document is aimed at providing a clear description of the plan through which the project results will be effectively exploited up to and after its ending date. In fact, the consortium partners firmly believe that each activity of the project should be executed with a clear focus on the possibility to use the arising results. 
The document starts with an overview of the current situation and an analysis of the UMOBILE solution within the market in terms of strengths, weaknesses, threats and opportunities. This introductory part is then followed by the description of the exploitation strategy considered throughout the project. Its first step consists in the identification of the exploitable project results which could be used directly or indirectly by each consortium partner. The applicable business models are then described and the exploitation plan for each partner is provided.
XXXX
1. Overview [FON]
XXXX
2. Exploitation strategy [FON]
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3. Exploitable results [FON]
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5. Exploitation plans per partner [ALL]
In this section provides its own exploitation plan in terms of products and/or services which can be provided by using the outcomes of the project. Each plan is structured as follows: A brief description of each company and an overview of the identified products and/or services are provided. After that, the exploitation plan and the already performed activities are described, together with the expected benefits of each identified solution.
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UCAM
University of Cambridge Computer Laboratory, Systems Research Group has some 40 members and is divided into a number of subgroups. Networks and Operating Systems group (NetOS), which is involved in this proposal, undertakes teaching and research into topics including computer architecture, operating systems design, network monitoring and protocol design, practical distributed systems and mobile communications. The group works closely with other groups in the Computer Laboratory and University, as well as industrial partners such as Microsoft Research. The University of Cambridge has an outstanding track record for start-ups and spinouts, as well as having attracted many large companies (example Microsoft, ARM, Intel, Nokia, Broadcom) to base some of their main laboratories and actual design teams in the area. The group has developed recently a strong expertise in the area of Information Centric Networking, Mobile Opportunistic Networking and Satellite Networking. 
Research and Development 
UCAM will play a major technical role by working on the UMOBILE architecture integration with UAVs and wireless, service migration and QoS improvement with service placement algorithm. UCAM is currently integrating the service migration platform with the NDN architecture as well as push services. This development will be one of the core services in UMOBILE architecture. UCAM is also developing the Cloudrone prototype deploying a lightweight micro cloud infrastructure in the sky using indigenously built low cost drones, single board computers and lightweight Operating System virtualization technologies. Cloudrone will benefit from Information Centric Networking (NDN) to decouple the service from the location thus removing the need for the current end-to-end client server model such that the service and/or content can be served directly by any host that currently has the service/content. The integration of service migration with NDN will assist Cloudrone to perform such  operations. Besides, UCAM is also developing the service placement algorithm, called BSAP (Bandwidth-aware Service Placement) aiming at improving QoS in the network. UCAM plan to evaluate the service placement algorithm with the real deployment over Guifi.net - a largest community network worldwide which has more than 30,000 operational nodes.  
Exploitation plans
UCAM will use the IRTF GAIA (Dr. Arjuna Sathiaseelan is the Chair) as an engagement and dissemination vehicle, embedding UMOBILE into the wider community (that includes organisations like the Commonwealth Telecommunications Organisations, Alliance for Affordable Internet, Google.org, Microsoft etc.) of efforts to bring the Internet to those who cannot current afford it. This will allow for developing migration and deployment strategies that will go beyond our dedicated efforts within the deployment, ultimately providing the desired impact in terms of technology adoption that we set out to achieve with our vision. In addition, UCAM will make the results of this project visible to a wide audience by publications in leading peer-reviewed research conferences and journals, to generate awareness and induce constructive comments and feedback from the scientific and industrial-research community. UCAM will participate in program committees and editorial boards defining key areas of interest for the research community including organization of Magazines and Journal special issues. UCAM will also participate in high-visibility events concerning emerging paradigms (for example, ICN). These include academic and industry oriented events including national and international bodies. UCAM will participate in the Cambridge Science Festival, which is the largest free Science Festival in the UK (about 35.000 visitors), attracting a wide audience of all ages from the local area and beyond, including many international visitors. Recruited researchers from Cambridge will contribute to the program with shows, experiments and workshops. UCAM will also engage with policy makers through UCAM's Centre for Science and Policy, which embeds senior civil servants in the university as visiting fellows. 
In the first sixteenth months of the projects, a large number of papers have already been published in top conferences to present UMOBILE to the industry and research community regarding its objectives and its advanced technologies. The plan is to continue with top-level scientific publications, targeting key academic and industrial events for disseminating the UMOBILE results.
Publications:
· Named Data Networking Based Smart Home Lighting, U.D.Silva, A. Lertsinsrubtavee, A. Sathiaseelan,K. Kanchanasut , ACM SIGCOMM (Poster), 2016.
· Cloudrone: Micro Clouds in the Sky, A. Sathiaseelan, A .Lertsinsrubtavee, A. Jagan, P. Baskaran, J. Crowcroft, ACM Mobisys Dronet, 2016.
· Litelab: Efficient Large-scale Network Experiments, L. Wang, A. Sathiaseelan, J. Crowcroft, J. Kangasharju, IEEE CCNC FI4D workshop, January 2016.
· Understanding Internet Usage and Network Locality in a Rural Community Wireless Mesh Network, A. Lertsinsrubtavee, L. Wang, A. Sathiaseelan, N. Weshsuwannarugs, A. Tunpan, K. Kanchanasut, J. Crowcroft, ACM AINTECH, November 2015. (Best Paper Award)
· Pro-Diluvian: Understanding Scoped-Flooding forContent Discovery in Information- Centric Networking, Liang Wang, Suzan Bayhan, Jörg Ott, Jussi Kangasharju, Arjuna Sathiaseelan, Jon Crowcroft, ACM ICN, 2015.  (Best Paper Award)
· SCANDEX: Service Centric Networking for Challenged Decentralised Networks, A. Sathiaseelan, L. Wang, A. Aucinas, G. Tyson and Jon Crowcroft, ACM Mobisys DIY Workshop, May 2015
Presentations/talks:
To generate visibility for the UMOBILE’s work and to collect feedback several presentations were given as described hereby:
· Cloudrone: Micro Clouds in the Sky: Arjuna Sathiaseelan (N4D Lab, UCAM) will give a talk on Cloudrone at the Techfugees Cambridge conference in July 2016. He will present the solution that provides ad-hoc infrastructure and services inside the refugee camp through the indigenously built low cost drones and lightweight virtualization technologies.
· Networking for Development: Connecting the next three billion: Dr. Arjuna Sathiaseelan (N4D Lab, UCAM) presented in the Technology for the Bottom Billion Workshop, Cambridge in June 2016.  Arjuna talked about some current state of the art Internet technologies that can be utilised to achieve the vision of connecting the next three billion. 
· Networking for Development: Dr. Arjuna Sathiaseelan (N4D Lab, UCAM) gave a distinguished lecture at Amrita University, India on Networking for Development where he presented about the UMOBILE’s activities and developments. In this talk, Dr. Arjuna Sathiaseelan from the University of Cambridge focused on the need to address the socio-economic barriers for enabling universal access. He specifically discussed the challenges we faced as academics while exploring a technological solution that on paper showed immense promise but faced obstacles on the ground/in-the-wild. The conclusion of the talk reports some results from a survey we conducted across several network operators (in both developed and developing regions) to understand their take on our proposed solution.
· Named Data Networking and Service Migration in IoT: Adisorn Lertsinsrubtavee (N4D Lab, UCAM) provides the tutorial on IoT evolution and UMOBILE’s service migration functionalities in the Workshop on New Frontiers in Internet of Things, ICTP, Trieste, Italy in March 2016. 
· Rural Community Wireless Mesh Deployment Experiences from Thailand: Adisorn  Lertsinsrubtavee (N4D Lab, UCAM) presented in the Global Access to the Internet for All (GAIA) – IRTF working group meeting at the ACM DEV’ 15, London in December 2015. He talked about the first community network deployment in Thailand. Adisorn also described the challenges and experiences from the two years of deployments. 
Organising the workshops 
To promote and disseminate the actual results and technological impact of the project to all parties including industrial companies, research institutions, academic partners, regulatory and standardisation bodies and end users, workshops and conferences were organised as following: 

· The sixth annual Symposium on Computing for Development, ACM DEV’15, London, 2015
· The first International Workshop on Future Internet Architecture for Developing Regions (FI4D), in conjunction with IEEE CCNC , Las Vegas, 2016
· Workshop on New Frontiers in Internet of Things, ICTP, Trieste, Italy , 2016. 
· AACM SIGCOMM Global Access to the Internet for All (GAIA) Workshop, Brazil, 2016
· The second International Workshop on Future Internet Architecture for Developing Regions (FI4D), in conjunction with IEEE CCNC , Las Vegas, 2017
Expected benefits
We aim to expand the outcomes of UMOBILE projects to the society with various partners. Currently, we are collaborating with the volunteers in Greece to provide the ad-hoc infrastructure and services in the refugee camps. We intend to use our Cloudrone and service migration to support crucial services such as education contents , healthcare, social media, etc. Furthermore, we are working with Asian Institute of Technology (AIT), Thailand to exploit our Cloudrone for the emergency crisis such as landslide, tsunami. At the time of writing this deliverable D6.4, discussions are ongoing with AIT team and Thai’s regulator on using drone and/or UAVs for the emergency scenarios. We expect that this engagement not only accelerates the testing and experimentation capabilities of the project but also opens up opportunities for stakeholder engagement, specifically with local councils concerned with benefits and impacts of technologies developing under UMOBILE’s project.  UCAM also plan to have  the trial engagements with Guifi.net in order to improve the quality of service in the community network. We intend to deploy the service placement algorithm (BSAP) for migrating the service like video streaming and disk storage in the real community network while extensive experiments and evaluations will be carried out. The outcome of this evaluation will provide the better quality of service  to the users in the community network.  
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SENCEPTION
Company profile
Senception is a portuguese SME focused on developing technological solutions to improve the daily routine of citizens. We cherish the vision of improving the daily routine of citizens via the development of user-friendly technology. We build such vision via the mission of designing and producing pervasive technology that assists the capture and the inference of interactions among people, and their surroundings. 

Senception's products have as value-add non-intrusive behavior tracking and inference of user preferences as well as of social roaming habits. Our solutions are software-based, and available in the most used operating systems.

Senception incorporates a team that is strongly based on industrial research, being currently involved in several industrial research activities.
Product overview (value proposition)
 In the context of a nomadic citizen, the relevancy of innovative technology capable of assisting our daily routines has been increasing, often integrated into a context where data can be provided to the citizens. An additional aspect that is relevant to Senception is a better integration of technological solutions in the context of smart communities and cities, namely, a technological integration that promotes quality of living via non-intrusive, pervasive technology that can perform activity and behavior recognition and inference, both from an individual and collective perspective.

Hence, our focus is on small and smart data analysis such as, for instance, technological solutions that may assist in better communication (and result in social cohesion) derived from shared interests, wishes and needs, as well as a better understanding concerning roaming patterns and spaces visited.

Senception builds technological solutions that are expected to improve societal aspects such as: social cohesion; better understanding of the use of specific spaces or environments (e.g. green spaces; sports).

Our solutions present several differentiating aspects. First and foremost, they are software based, low-cost and non-intrusive: they consider sensors that are available around the citizen. Data capture and analysis takes into consideration the need to ensure total privacy, and to keep data only with its user.

We are currently developing two distinct product lines that share the common goal of improving social routine of the vertical markets that they are being applied to, via a better understanding and inference of such routine. For that purpose, Senception relies on network mining solutions and data learning. 

Being a strong believer in research and innovation, Senception offers to specific partners, in the context of industrial research, the possibility to explore light versions of its products, in the context of research.
Exploitation plans

UMOBILE aspects that Senception is contributing to, namely, usage and user contextualization derived from network data capture and mining to improve the daily social routines of citizens are aspects that are highly relevant to the PerSense product line of Senception.
In the context of UMOBILE, PerSense Mobile Light is a service that has been developed to assist in performing network contextualization and which Senception has opened to research partners (industry and academia). Currently, PerSense Mobile Light captures information concerning a user's affinity network (contacts derived from Wi-Fi Direct and Bluetooth) as well as concerning roaming habits, over time and space (Wi-Fi). In a future version, PerSense Mobile Light shall collected data concerning about user's behavior, derived from additional sensors - sociability forecasting module.
 On a second phase Senception shall develop a “sociability forecasting” module in the context of UMOBILE (refer to D3.3) and shall integrate aspects such as user recommendations and estimation of conditions for social interaction to occur derived, e.g., from shared interests; affinities; whishes.
These are aspects that shall assist Senception in further evolving its product line PerSense, in the context of intermittent connectivity environments and Smart Cities.
Senception expects to exploit these aspects not only in terms of know-how and technological readiness, as well as in terms of scalability, by integrating UMOBILE use-cases and requirements into pilots that Senception is currently developing in Lisbon (LxFactory); Portimão. Furthermore, Senception expects to exploit the capability of its product in the context of industrial research by developing large-scale studies involving UMOBILE partners as well as external entities, in order to further study roaming habits of citizens and relation with spaces.
Expected benefits
The data captured as well as the validation of contextualization are considered to be highly beneficial to an adequate development and positioning of the PerSense product of COPELABS in the context of smart cities and smart communities. Based on the validation and integration of the tool in UMOBILE scenarios, Senception expects to assist in reaching a quicker time-to-market as well as to address new types of customers and new types of vertical markets (e.g. tourism).
FON
Company profile
FON is a company founded in 2006 by CEO, entrepreneur and Internet pioneer Martin Varsavsky with the goal of blanketing the world with WiFi that is free for everyone. Even though it is an SME, it has more than 20 million hotspots across the globe and partnerships with leading operators. This currently makes FON the world’s largest WiFi network. In addition to operate its WiFi networks, FON develops its own technology, which includes among others: WiFi access points, service platforms and mobile apps.
FON’s network usage has evolved from laptops to mobile devices (including game consoles) in the last few years. FON has integrated its network with heterogeneous networks and operators (both fixed and mobile), acquiring a very valuable expertise and building effective seamless networks for the users. This knowledge has allowed FON to develop and implement mechanisms, which ensure best user experience, into its technology.
In UMOBILE, FON provides expertise as WiFi network operator. In particular, FON participates in the definition of user requirements, system and network requirements and system deployability design in order to ensure an appropriate integration of the UMOBILE platform into the FON WiFi network. Moreover, FON leads the definition of the validation setup of UMOBILE and deployment trial activities.  Furthermore, FON contributes in the preparation of the proof of concept used during the validation tasks of this project. Finally, FON also leads the exploitation task as a representative of the industrial partners.
Product overview (value proposition)
One of the FON’s main products and, maybe, the most famous one, is the community WiFi. FON signs agreements with operators so they can provide community WiFi service to their subscribers including FON’s functionality in the CPE (Customer Premise Equipment) that they install in users’ premises. This way, users are able to connect to any of the access points that propagates FON’s signal all over the world without regard to the operator. The main value proposition that FON offers to mobile operators with this product is offloading between cellular network and WiFi network. Users receive an added value service as they are able to have Internet connectivity all around the globe.
However, this traditional offloading (i.e. from cellular to WiFi networks) is no longer sufficient to cover current and future scenarios. For example, it has been also unable to cope with crowded scenarios (e.g. stadiums) since Wi-Fi networks end up suffering from similar congestion symptoms than cellular networks.
UMOBILE has identified those scenarios and proposed a solution that solves the connectivity problems by combining different technologies. UMOBILE is an opportunity for FON to improve the community WiFi product, i.e. the offloading value proposition, that the company currently offers with an innovative complement for certain scenarios that cannot be properly covered by current solutions.
During the project, FON is working on the integration of UMOBILE platform into its network. FON may opt to convert access points to UMOBILE access points in order to offer a more complete offloading value proposition to operators. Regarding the app for the users, FON may offer UMOBILE’s app in a first step and may integrate the functionality in its app if the operator want a more complete user experience.
On the one hand, FON will keep on targeting telecom operators by offering a more complete offloading method applicable to previously uncovered scenarios. On the other hand, new markets may be opened for FON by offering UMOBILE related services to specific venues (e.g., stadiums) or municipalities.
Exploitation plans
FON develops its own technology, which includes access points, mobile apps and frontend and backend systems. Thereby, FON currently has the capabilities of “productising” a UMOBILE solution, taking as a starting point what is being developed during the project.
FON plans to go for the following phases to ensure proper project exploitation:
1. Knowledge transfer from R&D unit to development units and business / marketing departments: FON R&D unit will arrange and lead internal meetings to share UMOBILE concepts, project results and potential opportunities. Several presentations have been already arranged during the project.
2. Identification of functionalities and value propositions: Jointly with business and marketing units, features and value propositions derived from UMOBILE and subject to be integrated into FON services will be identified. Business case simulations covering the main value proposition have been performed. Those are also related to FON’s current offering.
3. Operator partners and other potential customers’ feedback collection: after value propositions identification, a process of feedback collection will be initiated to ensure that current FON operator partners perceive value on UMOBILE derived features. This feedback collection may also include new potential customers like venues or municipalities. Initial value propositions will be shaped by considering the collected feedback.
4. Development and productisation: reaching this phase means that a bundle of UMOBILE functionalities have been chosen for development, implementation and productisation into FON existing technology. An engagement with device vendors or OS providers may be required in this phase.
5. Pilots and commercial launch: final phase before commercial launch will cover a bundle of pilots with the aim of debugging pre-commercial versions of the solution and collect additional feedback.
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Figure XX. Fon Exploitation Plan
Expected benefits
UMOBILE opens opportunities in terms of new products and services. These new products and services could potentially provide new revenue streams by:
· Targeting current customers (i.e. operators) with an extended offer regarding offloading. Alternatively, UMOBILE service could be also incorporated into current business model as a value added service with no additional cost for the operator in order to improve customer retention and satisfaction.
· Targeting new potential customers (e.g. venues, municipalities). Business models can be implemented into offers that include UMOBILE platform use, UMOBILE platform integration services or UMOBILE terminal functionality licensing. 
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6. Conclusions [FON]
This document has been aimed at describing and planning the exploitation activities to be carried out up to and after the end of the UMOBILE project. It represents a draft version of the final exploitation report which will be released at the end of the third project year as deliverable D6.4.
The actual situation of the sector has been described in Section 1, together with the identification of the emergent trends. XXXX
The exploitation strategy considered throughout the project has been described in Section 2. It covers all the project activities, starting from the design phase of the proposal lasting up to the end of the project with the aim of planning the successive real-world usage of the project outcomes. 
Section 3 contains a first list of the results of the project which could be used directly or indirectly for further research activities, for developing, creating and marketing a product or process, or for creating and providing a service. This list will be eventually updated in the final release of the document (i.e., D6.4).
The business models applicable to UMOBILE solution have been presented in Section 4, for both technology and service providers.
Each partner has provided its exploitation plan in Section 5, which contains a brief company profile, an overview of the identified products and/or services, the exploitation plan, the already performed activities and the expected benefits of each identified solution.
Finally, conclusions have been drawn in this Section 6.
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