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Introduction
This contribution proposes to add text to TR-0036 which describes the oneM2M-based oneTransport Smart City centric project. 
-----------------------Start of change 1-------------------------------------------
2.2
Informative references

Clause 2.2 shall only contain informative references which are cited in the document itself.

The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.

[i.1]
oneM2M Drafting Rules (http://www.onem2m.org/images/files/oneM2M-Drafting-Rules.pdf) 
[i.2] 
oneTransport Overview (www.onetransport.io)
-----------------------End of change 1-------------------------------------------

-----------------------Start of change 2-------------------------------------------

5
Use Cases of oneM2M in the Context of Smart City

5.1 
oneTransport

The majority of the content in the following sub-sections was sourced from [i.2].
5.1.1
Introduction

The transport industry has evolved over time to make better transport possible. However, the evolution of this sector has created multiple isolated players, solutions and initiatives resulting in a very fragmented market. oneTRANSPORT, by creating an open marketplace for data and data services, aims at reducing this fragmentation by integrating data from different systems, regions and modes into a single horizontal platform. This solution is based on the open global standard oneM2M, which offers a non-vendor-lock-in option for authorities and vendors joining the ecosystem. Moreover, oneM2M allows the federation of platforms from multiple vendors, which ensures high scalability and a future-proof digital infrastructure.
In oneTRANSPORT, data publishers enjoy unified and easy ways to publish data with enhanced control on what data assets are shared, with whom and under what conditions. For data consumers, the availability of a single way to access data assets makes possible faster development of technology and high transferability of solutions at a national and international scale.
5.1.2 What is oneTransport

oneTRANSPORT is a suite of data-infrastructure functionality to enable transport system managers to expand the use of their data assets in new and valuable ways. oneTRANSPORT is a cloud based approach that is based on open international standards. As such it can embrace not just the UK’s legacy systems, but also those across the globe. The transport issue is a worldwide problem, representing a growing global market opportunity. Adoption of the global oneM2M standard as the basis of the oneTRANSPORT solution offers the UK a unique opportunity to pioneer the transformation of the industry. Further, with oneM2M designed to meet the needs of the IoT, oneTRANSPORT is a future proof strategy that can be leveraged to position the transport industry in a strong position rolling into the IoT, to evolve to support Smart Cities and beyond. 
Conceived in 2013, and developed with InnovateUK and private sector funding, oneTRANSPORT provides an open marketplace for sharing data; enabling the creation and discovery of new data-driven Intelligent Mobility services.
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Figure 5.1.5-1 – The model in oneTransport

oneTRANSPORT operates a oneM2M standards-compliant, cloud-based platform. Public and private sector organizations are using it to publish their data, where it can be discovered and consumed by others. Organizations or individuals with data that represents operations and movement in towns and regions (including public authorities, transport operators, private business and academic entities) can “publish once, distribute to many” using standard ‘open’ licenses for data sharing.
Data subscribers can register, receive notifications and download city and transport-related data previously inaccessible or too disparate to be accessed economically. Real-time information across the UK is being shared between organizations to provide new insights, improve decision making and build intelligent Smart City services that significantly improve quality of life.

oneTRANSPORT operates as a neutral, national infrastructure and supports a federated approach to other data platforms. It provides data between organizations of all types and is neutral in its handling of the data. It is enabling an ecosystem of partners to share hundreds of different datasets and data-driven solutions.
5.1.3 Why are solutions like oneTransport needed?

Open data is essential to the realization of new Intelligent Mobility Services. Open data is data made available to others via a license that sets very few limitations on how the data may, or may not, be used. A user of open data is free to make use of the data in whatever way they wish. The term free is often associated with open data, meaning free of obligation or restriction, but not necessarily free of cost/charge; it is permissible for open data to be bought and sold.

Essential infrastructure is required to support open data and with the right approach, this infrastructure can rapidly accelerate the realization of open data sharing across the transport sector.  
oneTRANSPORT emerged from the need for a technical, commercial and legal framework that enables data exchange across multiple organizations and individual data platforms. Currently, data and internet-of-things (IoT) platforms tend to focus on only solving well defined problems. These solutions often involve bespoke deployments of sensors and data platforms. oneTRANSPORT provides a common, standards-based platform, capable of aggregating existing and future real-time data from sensors, systems and data-driven solutions, creating a cost-effective infrastructure for sharing. The standards-based approach is driving further integration among multiple sectors, vendors, and data platforms, enabling fast time-to-market and transferability of solutions.
5.1.4 How does oneTransport Work?

In oneTRANSPORT, oneM2M enables the interconnection of multiple oneM2M-compatible platforms and applications from different vendors and developers, while offering the opportunity of interconnecting with other proprietary, open-source or open APIs solutions to further enable data exchange and trading. oneTRANSPORT offers a scalable platform approach, which allows it to be applicable to large scale as well as minor events.

For authorities, oneTRANSPORT offers a standards-based platform to aggregate any data from currently isolated systems. Standards also ensure the future use of sensors from multiple vendors, which can be directly integrated into the same platform.  
Cost savings can be achieved by re-using the same platform, adopting proven solutions currently in the platform and leveraging economies of scale derived from the use of standards.
For sensor and data-driven solution vendors, oneTRANSPORT offers the possibility of creating and making discoverable solutions that can be easily transferred to other customers. This is a new distribution channel that can be used to demonstrate and integrate clients into current products while minimizing time-to-market.
For citizens and end users, the availability and combination of data and services will provide the resources to create personalized and evolving solutions. The aggregation of data in the platform and the possibility to reach even more data from other platforms enhances the service they use and offers information for authorities and vendors to align services to real end-user needs.
5.1.5 The Technology Behind oneTransport
oneTRANSPORT is based on the oneM2M global standard. oneM2M defines an infrastructure architecture that enables data, collected from any IoT device or IT system, via any type of communications infrastructure, to be discoverable and consumable via open, standardized APIs (Application Programming Interfaces).
oneM2M’s provision of a standardized set of “application enabling services”, including real-time data discoverability, network abstraction, security, federation and semantic interoperability, makes oneM2M a comprehensive and internationally compatible approach to realizing a national open transport data marketplace.
Using an open standard implies that multiple vendors can develop standards-based solutions as they have access to specifications and documentation. This creates competition and interoperability of solutions from multiple vendors, minimizing “lock-in” problems for users.

The oneTRANSPORT platform vision is illustrated in Figure 5. This vision is defined in three conceptual software layers that may be flexibly distributed over one or more server platforms. Each layer provides services to all the layers above it. Functionality is exposed via the oneTRANSPORT API that is itself based on the oneM2M API. In this manner, the oneTRANSPORT application ecosystem can and will keep evolving across these layers and not just at the highest layer.
[image: image2.emf]
Figure 5.1.5-2 – oneTransport Platform
The oneM2M Service Layer – The oneM2M Service Layer is the base service capabilities layer of the application reference model. This layer provides the core system services to all the other layers. This layer provides full featured M2M Service Delivery Platform (SDP) functionality that includes interworking of transport data assets from other systems, event management, gateway services, device management & discovery, configurable charging, filtering & semantic services, etc. All data that is made available to higher layer entities flows through and is exposed by the oneM2M Service Enablement Layer. It supports a RESTful architecture allowing higher layer entities to register for event notifications and supported services.
The oneTRANSPORT Application Enablers – This is the premium service capabilities layer. Two categories of premium service capabilities are currently defined: Transport data analytics, and Transport application enablers.
· Transport Data Analytics – This category supports analytics and predictive analytics functions. There is no inherent limit to the number of unique analytics engines that can be supported in this layer. Higher layer entities may register for the services of this and any other new transport analytics feature added in future releases. This functionality delivers premium content as opposed to the raw data streams that this functionality consumes.
· Transport Application Enablers – This category provides core application enablement software and API support to higher layer applications. These software entities typically encompass functionality that is applicable to more than one higher layer application. Alternatively, there may be multiple embodiments of software functionality from different vendors designed for the same or similar purposes. In this way, the platform can support multiple vendors and multiple technological approaches over different geographies. Application entities may register for the services from enablement APIs.
· The Applications Layer – Applications are built on the oneTRANSPORT platform to be experienced by end users in much the same way as any smartphone application is experienced today. The same platform may be also used to extend and enhance existing transport applications. Popular applications that are primarily based on location and crowd sourced data may also be greatly enhanced through integration with the oneTRANSPORT API. It should be noted that today’s applications are smartphone data centric applications (i.e. relatively simple). oneTRANSPORT opens a new world of machine data, enabling a whole new category of possibilities and expansions.
5.1.6 oneM2M Features Leveraged by oneTransport
oneTransport currently leverages the following oneM2M-based features:

· AE Registration

· Access Control Policies

· Data Management (i.e. container and contentInstance resources)

· Resource Discovery

· Subscriptions and Notifications

· oneM2M protocol binding to HTTP
· Charging & Accounting 
The following oneM2M features are on the oneTransport roadmap:

· Use of flexContainers to increase the visibility into data.  This will allow more granular resource discovery and subscription and notification capabilities for applications.   E.g. use flexContainer resources to describe geospatial assets such as street lights, discover these lights based on location and receive notifications based on the state of a light.  

· To scale oneTransport, there is work underway to deploy multiple instances of IN-CSEs that can be affiliated with multiple service providers hence the desire to support IN-CSE to IN-CSE communication over Mcc’ reference point 

· There is also interest in interworking oneTransport with other projects and technologies.  Work is underway to explore ways of interworking oneM2M with Hypercat catalogues for semantic based discovery as well as the use of the W3C defined Data Quality Vocabulary which can be used to describe the quality of a dataset.  

· Also under consideration are some other oneM2M features such as semantics, groups and time series data.
5.1.7 oneM2M Shortcomings Identified by oneTransport

The following is a list of shortcomings related to oneM2M that have been identified by the oneTransport project.   

Security Shortcomings: 

· oneM2M currently lacks support for service subscribers and authorized users.  This prevents oneM2M from supporting capabilities such as enrolment of users and their devices, subscriber/user based authorization and charging, etc. 
· oneM2M access control policies (or ACPs) are used to authorize which applications are allowed to access which resources.   In practice, oneM2M access control policies have been found to be a bit “heavy” and burdensome to provision and manage.   For example, managing the privileges and selfPrivileges at the granularity of individual resources and application instances (AE-IDs) can be tedious.  oneM2M may want to consider lighter weight authorization mechanisms and the ability to specify higher level authorization (e.g. above the level of an application instance).  For example, John owns 10 IoT devices.  John wants access to all the data associated with these 10 devices.  How can oneM2M ACPs be made simpler and lighter weight to achieve this.  

· The second security issue is related to oneM2M security association which is when an application and CSE establish a secure connection with one another.  oneM2M requires slight specializations to typical TLS/DTLS handshake procedures which prevent existing out-of-the-box security libraries (e.g. openSSL) from working.  For example, oneM2M PSK based security association must include a oneM2M credential-ID in the handshake.  For someone that is security savvy this might seem like a trivial thing but for folks not intimate with security this can be painful since it requires modifications to out-of-the-box security libraries.

Resource Discovery Shortcomings:

· Discovery of data is very important in oneTransport.  Unfortunately, the supported types of oneM2M resource discovery filter criteria are somewhat limited.  For example, an application developer cannot specify operators such as <, >, =, <=, >=, !=.  This prevent discovery requests such as “Where is a parking garage with number of available spaces > 100) 

Subscription and notifications shortcomings -   There are many options for subscription and notifications and getting just the basic functionality working has been challenging for some developers
· What is the format of notification and how do I parse it?  

· Do I need to send a response to a notification? 

· Which notificationURI format do I use?

· What is oneM2M subscription validation?  

Charging and Accounting

· Current set of oneM2M defined charging events and statistics are somewhat limited

· oneM2M does not define a RESTFul interface to get charging records (i.e. statistics) out of CSE.   A proprietary interface must be used currently.

Data Upload Shortcomings:

· When a customer decides to make existing data available, a oneM2M data model using the resources and resource structure available requires creation of each resource one at a time. This creates a motivation to create <contentInstance> or <flexContainer> resources with a lot of data in the single resource. For example, a entire record from a database or a row from a table could be placed into one <contentInstance> or separate <flexContainer> custom attributes (this may be the best solution in some cases). If the data set is large this can lead to a large number of primitive operations that can be time consuming and difficult to manage.  A more efficient method of uploading or making the data available as oneM2M resource would be helpful.

-----------------------End of change 2-------------------------------------------
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