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SMART CITIES DONE SMARTER



1. EXECUTIVE SUMMARY

City planners weighing up their loT platform options could be forgiven for feeling slightly overwhelmed.
According to the research firm IoT Analytics, there are more than 360 different loT platforms available
worldwide. Of that number, more than 60 are targeted specifically at the smart city'.

Concern will increase further if procurement departments think they must pick technology winners
from the plethora of standards and open source solutions on offer. They will be fearful too of getting
locked into proprietary ecosystems.

The reason that many city authorities are reviewing their loT platform strategies is because the
traditional way of doing things — where each city department fired off their own RFP - is widely
acknowledged as inefficient. Cities are starting to appoint people with cross-department
responsibilities in order to reduce duplication of hardware and IT software. With city budgets invariably
cut after the financial crisis of 2008, the need to drive greater cross-department synergies is all the
greater.

oneM2M is a response to the growing demand for a smarter approach to smart cities. Based on open
standards, developed in partnership with its some 200 members worldwide, which include various
regional standards bodies, oneM2M marks a seismic change in the IoT landscape. It combats market
fragmentation.

Instead of the vertical approach, where cities might have several dedicated loT platforms, one for smart
metering, another for waste management and so on, oneM2M enables different IoT use cases to be
supported by the same platform. The horizontal approach.

Interoperability of this sort, where different apps can use the same device management and security
software, or where sensor-generated data is put to multiple uses (cross-vertical data sharing is a key part
of oneM2M) can reap huge cost savings for city authorities.

According to a recent study from Machina Research? an M2M and loT research firm, cities worldwide
could waste as much as $341bn by 2025 if they adopt a fragmented approach towards loT as opposed
to a standardised one. This sum, calculates Machina, comes from the extra cost of vendor lock-in, lack
of interoperability and higher system-integration fees.

Machina further points out that fragmentation of different loT platforms will dampen the rollout of
connected devices and could even curtail adoption of smart city apps. Hardly an appealing prospect for
authorities wishing to see their cities sit higher in peer rankings and ‘quality of life” indices. In an era of
globalisation, businesses pay close attention to these listings before deciding where to invest.

By adopting oneM2M, however, cities have a route to much more cost-efficient loT deployment,
especially as apps and devices proliferate. There is also peace of mind. Legacy implementations,
through the development of adapters, can be brought onto the oneM2M horizontal platform without
disruption.

I Current state of the 360+ loT PlatfornsT Analytics (June 2016)

2 Open standards in IoT  deployments would accelerate growth by 27% and reduce deployment costs by 30%
Machina Research (May 2016). Gartner acquired Machina Research in November 2016.



Another standout oneM2M feature is that it can encourage smart city innovation. By exposing open
data subsets and IT-friendly APIs to app developers, which do not require them to know details of the
underlying network, they can focus entirely on app logic. Simplicity of this sort means that oneM2M will
appeal to a much wider app developer community than proprietary loT systems. App developers will
have a much larger addressable market and enjoy the benefits of being able to re-use code.

2. DIFFERENT SMART CITY APPROACHES...

Each city will have its own ‘smart’ priorities and vision. There is no one-size-fits-all. Deployment
strategies will also differ. A recent report from Machina Research?, which examined smart initiatives in
22 cities worldwide, identified three possible routes towards a mature smart city:

1 The ‘anchor’ route: Cities typically aim to deploy one or more standalone applications,
identified as key, and ensure they are working properly. They then think about how they might
be extended and/or integrated with each other. Other applications are added as priorities
evolve.

1 The ‘platform’ route: The initial focus is on deploying a common platform to which a number
of applications can be delivered over time.

1 The ‘beta city’ route: The city continues to experiment with multiple applications without a
finalised plan on how pilots might be brought to full operational deployment. Beta cities tend
to view the current crop of available technologies and business models as only provisional.

2.1...COMMON KEY REQUIREMENTS

oneM2M does not recommend one route over another. Each has its own merits and city managers will
have good reasons for choosing their own particular path.

They will however, share the common goal of trying to identify as many cost savings as possible on their
smart city journey. Nor will they want to be locked into proprietary solutions, which increases cost and
limits technology choice. Data too, must be handled securely.

After taking on board the views of city managers worldwide, oneM2M identified key requirements of a
smart city loT platform. They include:

9 Horizontal platform for new deployments. Rather than rolling out a dedicated platform for
each loT use case, new deployments wherever possible, should leverage an open loT platform
and existing networks. Devices with multiple uses and the sharing of software across different
applications, such as device management and security, would also be enabled by a horizontal
platform.

1 Open standards to avoid vendor lock-in. City managers, by being able to mix and match
vendors according to their needs, have greater control on TCO. In order to guarantee this, city
solutions should be based on globally accepted standards.

3 The smart city playbogiMachina Research (November 2016)



1 ‘Vertical’ deployments are not disrupted. An ‘integration path’, enabling the onboarding of
most legacy rollouts onto the horizontal platform, should be available through the use of
adapters.

i1 Data assets are fully exploited. According to the Machina report, the “most impressive visions
for smart cities include synergies and integration between applications and data sets”. To help
achieve such an outcome, app developers - subject to privacy legislation, citizen consent and
feasibility — should have access to ‘open’ data in standard formats. Access to ‘semantically-
enriched’ data, which enables multipurpose use of information in a cost-efficient way, is another
key requirement.

The oneM2M value proposition for smart cities is a comprehensive response to these requirements.

3. SMARTER CITIES ARE BUILT ON HORIZONTAL FOUNDATIONS

The oneM2M framework, based on open standards and open API interfaces, enables city planners to
sidestep ‘vertical’ rollouts that simply do not scale. Having a dedicated wireless mesh network to
support a smart street lighting system, for example, can be highly inefficient.

True, there might be some time-to-market advantage by opting for a ‘siloed’ approach. Through painful
experience, however, authorities realise that vertical deployments are not sustainable if smart cities are
to support multiple loT use cases and enable data re-use. It would be much more cost-efficient if a single
platform could support not only street lighting, but also related services such as street parking, waste
management and traffic management.

Dedicated devices, tied to a particular app and network, is another inefficiency. It would be much more
cost-effective if sensors could multitask and generate data for different use cases. Much better, for
example, if a temperature sensor positioned close to the street could be used not only as a tool for
checking road conditions, but also a weather status/forecast tool. Single sensors reduce deployment
costs and cut expenditure on communications.

Smart city architects are already thinking along ‘horizontal’ lines. Cities might still see a need to deploy
a number of different networks — usually with different throughput and latency characteristics to suit
the specific needs of different applications — but capital outlay would clearly be reduced if the number
and diversity of those networks were limited to a manageable selection.

This favourable outcome is more likely if the smaller number of networks deployed are used more
efficiently. Accommodating different apps, for example, or meeting the needs of several city
departments rather than just one stand-alone solution. A horizontal architecture makes all of this
possible.

3.1 MIDDLEWARE MUSCLE

To meet these numerous requirements, oneM2M has developed a horizontal platform architecture (see
Figure 7). oneM2M software is found in the M2M Common Services Layer (CSL), which sits below the



M2M application layer and above the transport layer. The CSL middleware breaks down silos by
enabling apps to share a common services platform.

The middleware also automatically allocates apps to the underlying network elements that are best
suited to supporting specific performance criteria, whether it be best served by fibre, satellite, cellular
or other types of data transport. In this way, cities can better manage device and app proliferation, as
well as make more efficient use of existing networks.

Furthermore, because oneM2M is based on open standards, cities can avoid vendor lock-in and reap
the benefits of a much larger and more price-competitive ecosystem, comprising commercial off-the-
shelf (COTs) hardware with readily available oneM2M functions. Equipment can be mixed and matched
to a city’s own requirements. Several multi-vendor oneM2M rollouts have already been achieved in
various cities, including Busan (see sidebar: Busan takes open source route to oneM2M), Bordeaux and
Turin.

If cities turned to system integrators to manage their multi-vendor environments, they would no doubt
find themselves trapped in another form of supplier lock
system



