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1
Scope

The present document explains how current oneM2M can be used in Smart City domain and includes a study of features which oneM2M could support for this domain. The present document consists of case studies from oneM2M adapted smart cities, analysis on those cities in terms of oneM2M specifications, and some implications for future smart cities based on oneM2M.
2
References

The following text block applies. 

References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references,only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.

2.1
Normative references

As a Technical Report (TR) is entirely informative it shall not list normative references.
The following referenced documents are necessary for the application of the present document.
Not applicable.

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]
Goyang Smart City (https://www.smartcitygoyang.kr) 

[i.2]
Goyang Smart City Platform (https://iot.smartcitygoyang.kr)

[i.3]
Goyang Public Data Portal (https://data.smartcitygoyang.kr)
3
Definitions, symbols and abbreviations

Delete from the above heading the word(s) which is/are not applicable.
3.1
Definitions

3.2
Symbols

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

Abbreviation format

API
Application Programming Interface
ARIB
Association of Radio Industries and Businesses
ATIS
Alliance for Telecommunications Industry Solutions
CCSA
China Communications Standards Association 
CCTV
Closed Circuit Television
ETSI
European Telecommunications Standards Institute

EV
Electric Vehicle
LPWA

Low Power Wide Area

LTE
Long Term Evolution

NFC
Near Field Communications
TIA
Telecommunications Industry Association,
TSDSI
Telecommunications Standards Development Society
TTA
Telecommunications Technology Association
TTC
Telecommunication Technology Committee
<ABBREVIATION1>
<Explanation>

<ABBREVIATION2>
<Explanation>

<ABBREVIATION3>
<Explanation>

4
Conventions, 

The key words “Shall”, ”Shall not”, “May”, ”Need not”, “Should”, ”Should not” in this document are to be interpreted as described in the oneM2M Drafting Rules [i.1]
5
Introduction
Editor’s Note: general description of oneM2M smart cities. Applicable contents from oneM2M smart city whitepaper should be captured here.
6
Case studies of oneM2M smart cities
Editor’s Note: Each oneM2M smart cities in this clause will have description of their general description, use cases, infrastructure, relavant project and so on, as applicable
6.1
Busan Haeundae in South Korea
The MSIP (Ministry of Science, ICT and Future Planning) of Korean government is running 3 major smart city pilot project in Busan, Goyang and Daegu. While Busan and Goyang focus more on general smart city services such as transportation, Daegu is specialized for healthcare services. Those cities have been evolved with deployed smart city infrastructures and services. For the interoperability which is appointed as one of the biggest technical problem to build a smart city system is guaranteed by oneM2M (http://www.onem2m.org) global IoT platform standard.

This sub-clause describes the Busan smart city pilot project (http://www.k-smartcity.kr) which was started in 2015 and will be finished by the end of 2017. The description includes the system architecture and the use cases.

The figure below describes Busan smart city system having Open Smart City platform in the middle. The platform adopted oneM2M global IoT platform standard so it provides interoperability for devices and applications. The open source IoT device/gateway platform &Cube (http://developers.iotocean.org) and commercial IoT server platform ThingPlug (http://sandbox.sktiot.com) are deployed in the infrastructure. Both platforms are based on oneM2M standard.
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Figure 6.1-1. Busan smart city system

The following figure illustrates 4 main service domains and individual services in Busan smart city. Mainly, the services are focused on community safety to provide security to citizens. Since the Busan is the second largest city in Korea, there are also the services for traffic improvement and energy management services. 
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Figure 6.1-2. Busan smart city services

On top of existing traffic management system, the CCTV video analysis technology is adopted to provide further traffic information without any additional hardware installation in the city. Collected CCTV based traffic congestion information is periodically stored in the platform. An alternative route due to congestion is shown on the signage on the street.
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Figure 6.1-3. traffic management service with CCTV video analysis

Smart parking service, as the other smart cities globally have, is the mostly needed smart city service by citizens. Infrastructure for smart parking has been deployed since 2015 and in the next year CCTV and digital signage also deployed. By CCTV image recognition, the number of available parking spots are counted as well as by individual parking sensors and parking lot gate sensors. In 2017, information on electric vehicle (EV) charging stations is also provided by smart phone applications so if an user drives an EV he/she can find an empty parking spot that equips the charging station.
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Figure 6.1-4. smart parking service

The safety service for children in school zones is deployed. CCTVs detects pedestrians and vehicles so that signal and audio alarm can be generated to warn both of them to avoid accidents. Vehicles near cross walks severely reduces visibility for children when they cross streets. To avoid this, illegal parking is detected and by the CCTV and reported to control center in school zones. 

In Korea, an apartment is the most common residence type. An advantage of living in an apartment is that security is provided by guards, however it cannot be always safe. This visitor access control and management system enables residents can see if a visitor to their home is secured by the system and guard can be notified if the visitor stays longer than its permitted time. Delivery service is really widely used for most of the daily service in Korea, so this service can provide assurance that anonymous delivery service person is verified for their identity and if something happens someone will come to help.
6.2
Goyang in South Korea

Goyang city has about one million population and is located north east from Seoul which is the capital city in South Korea. Since 2016 to 2017, there had been Goyang smart city pilot project by MSIT at city scale covering all three districts. Like Busan, the key technology for Goyang smart city implementation is the oneM2M standard compatible IoT platform. With the standard based interoperability, Goyang has been demonstrated pilot services to deal with city problems and aimed for sustainable smart city [i.1]. In 2017, Goyang city won the gold prize for sustainable city from 3rd WeGO (Global Collaborations of the World e-Governments Organization). 

The figure below summarizes composition of Goayng smart city system. The major smart city service theme was environment, many of the devices were deployed to provide environmental measurement data. The data has been provided to oneM2M platform in the city platform over oneM2M standard interfaces [i.2]. Also the external data sources has been put together to the city platform and monitoring services has been provided with easily configurable dashboards. There are some citizen applications but mainly the applications are for city monitoring at the operation center. Each device vender used oneM2M APIs as they were guided from the oneM2M platform vendor so they can have interoperability for different devices.
[image: image6]
Figure 6.2-1. Goyang smart city system
Smart waste management service has been demonstrated for the two years. In the field, 270 old trash bins have sensors to detect amount of wastes and 36 new bins can compress wastes with solar power. Totally 120 garbage trucks receives beacons from a waste bin to see which bins have been collected and geo-location tracker. This management solution provides real-time waste collection monitoring service, big data prediction and truck route optimization.
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Figure 6.2-2. Waste management devices (left) and solution (right)

Environmental sensors are widely deployed in the city. In the parks, lamp posts have temperature, humidity and UV detection sensor. The lakes in the park, water quality measurements (e.g. E. coli at water fountains) are collected and reported. Air quality sensor data (i.e. ultra-find dust, UV, weather) near 10 kindergartens are provided to the teachers to take care of children depending on the real-time air condition information. The data is open via Goyang public data portal [i.3] so, for example, the parents can check the air quality for their children remotely. Biomass odor monitoring service provide odor diffusion status and prediction near the food waste processing plant. Temperature, humididty, wind direction and speed and other sensor data are used for this service.
Parking service in Goyang city offers illegal parking control and management. Illegal parking causes traffic jams but also several accidents. Including the 9 school zones, when parking sensors detects parking occupancy, digital signage and speakers let drivers know that they’re parking at unauthorized area. This data is also provided via the public data portal. They’re also informed about near public or private parking lots. Illegal parking data is also notified to the parking attendants via SMS.
Goyang city runs smart city promotion center for developers, other city stakeholders as well as citizens. Visitors can experience deployed smart city services. It is also the smart city operation center to manage the services real-time with dashboards. For start-ups, the promotion center has open lab for new business incubation while providing offices and technical supports (e.g. H/W design). 
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Figure 6.2-3. Goyang smart city support center

6.3
Daegu healthcare in South Korea

<Text>

6.4
oneTRANSPORT in United Kingdom

<Text>

7
Smart city analysis
Editor’s note: this clause analyse different smart city deployement models in clause 5. Depending on various aspects, each city or service would be different oneM2M system adaptation. Not only the architecture but also the other aspects like security should be analysed too.
7.1
Architecture model 1

Editor’s note: sub-clause name should be updated to describe the architecture model
<Text>

8
Benefits and future consideration 
Editor’s note: there should be benefits of using oneM2M for smart city deployement. also there may be some needs from exsiting oneM2M smart cities for further oneM2M standardization in next releases.
<Text>

9
Conclusion 

Editor’s Note: This clause will capture agreed conclusions and recommendations 

<Text>
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