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1
Scope

The present document provides a use case to address the implementation of oneM2M common service functionalites and usage of oneM2M resource primitives specified in oneM2M TS-0001 using MQTT protocol binding. The use case aims to design a  smart agriculture farm by implementation of smart devces remote control and automatic actuating functions.

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]
oneM2M Drafting Rules  (http://member.onem2m.org/Static_pages/Others/Rules_Pages/oneM2M-Drafting-Rules-V1_0.doc)
3
Definitions, symbols and abbreviations

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

Clause numbering depends on applicability.

· A definition shall not take the form of, or contain, a requirement. 

· The form of a definition shall be such that it can replace the term in context. Additional information shall be given only in the form of examples or notes (see below). 

· The terms and definitions shall be presented in alphabetical order. 
For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply:

Definition format

<defined term>: <definition>

If a definition is taken from an external source, use the format below where [N] identifies the external document which must be listed in Section 2 References.
<defined term>[N]: <definition>

example 1: text used to clarify abstract rules by applying them literally

NOTE:
This may contain additional information.

3.2
Symbols

Clause numbering depends on applicability.

For the purposes of the present document, the [following] symbols [given in ... and the following] apply:

Symbol format

<symbol>
<Explanation>

<2nd symbol>
<2nd Explanation>

<3rd symbol>
<3rd Explanation>

3.3
Abbreviations

Abbreviations should be ordered alphabetically.

Clause numbering depends on applicability.

For the purposes of the present document, the [following] abbreviations [given in ... and the following] apply:

Abbreviation format

<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
Design of the Use Case
5.1
Introduction
This user guide is based on a smart farm control use case that deploys a group of sensors to measure environment data as well as actuators to trigger other services according control rules. All devices involved in the smart farm control scenario leverage oneM2M common services functionalities.

The smart farm control use case highlights features as following:

-  the subscription and notification functionalities

- the interactions among sensors and actuators

- the access control rules for security purpose

- the deployment of resource constraint devices i.e. constraint sensors
An overview of the smart farm control use case is depicted in Figure 5.1.1, where compound sensors with sensing data of temperature, humidity and CO2, illumination sensors, soil moisture and Photosynthetic Photon Flux Density (PPFD) sensors as well as actuators used to trigger machines inside of the farm such as fans, air conditioner, sprinkler, roof cover controller and irrigation and nutrient management system etc. Those deployed sensors and actuators are connected to a farm gateway which is capable to communicate with oneM2M cloud server. In addition, smart applications involved in smart farm control scenario are responsible for monitoring crops growing environment and controlling farm machines remotely. The interactions scenarios among sensors and actuators are designed to enable automation control of farm. 
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Figure 5.1. 1 Overview of smart farm control use case
5.2
Modelling of Components

IoT devices involved in the use case are modelled to map to entity types defined in oneM2M TS-0001. The modelling of those IoT devices are shown as following:

· Sensors such as compound sensors,  illumination sensors, soil moisture and PPFD sensors are modelled as Application Dedicated Nodes with embedded application entity (ADN-AE).
· Actuators such as fans, air conditioner, sprinkler, and roof cover controller are also modelled as Application Dedicated Nodes with embedded application entity (ADN-AE).
· Farm gateway is modelled as a Middle Nodes with embedded Common Service Entity (MN-CSE) which is responsible for collecting and forwarding requests from/to IoT devices to/from IoT cloud server.
· IoT cloud server is modelled as a oneM2M Infrastructure Node Common Service Entity (IN-CSE) which facilitates the interactions among IoT devices.
· IoT application embedded in smartphones is modelled as Application Dedicated Nodes with embedded application entity (ADN-AE) which can be used for mornitoring crop growing environment and controlling IoT devices deployed in the farm. 
6
Functional Architecture of the Use Case

6.1
Introduction
Functional architecture of smart farm control use case is depicted in Figure 6.1-1, where the reference points Mca and Mcc are used to transport oneM2M service primitives between ADN-AE and MN-CSE, and between MN-CSE and IN-CSE, respectively. In other words, both Mca and Mcc reference points have to be implemented as a interface using either HTTP, MQTT or CoAP protocol binding between compound sensors/actuators and farm gateway as well as between farm gateway and the cloud server, respectively; reference point Mca also needs to be implemented between IoT applications and cloud server.  
Communications between any entity i.e. ADN-AE and MN-CSE, MN-CSE and IN-CSE, and MN-CSE and IN-CSE are achieved through reference points Mca and Mcc by transport of oneM2M resource and attribute primitives such as <AE>, <AccessControlPolicy>, <Subscription>, <flexContainer> and <ContentInstance> etc in a protocol-specific manner where data are represented in one of serialization type JSON, XML or CBOR. The creation and management of those oneM2M resource primitives will be introduced in the following sections. A resource tree is generated as a result of successful operations to indicate parent-child relationships between any two entity.
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Figure 6.1-1 Functional Architecture of the smart farm control use case
7
Function Call Flows 

Editor Note: This section introduces the basic procedures for implement functions addressed in the use case. Function call flows for each procedure needs present here to show the data communication and controlling signal transmission.
7.1
<procedure-1>
Editor Note: Adding sub-section for each procedure.

7.2
<procedure-2>
Editor Note: Adding sub-section for each procedure.
7.3
<user-defined-subsections>
Editor Note: Adding sub-section for each procedure.
8
Implementation of Function Calls 

Editor Note: This section addresses the implementation details of the basic procedures introduced in section 7. The implementation of oneM2M common functionalities by performing CRUD operations target to oneM2M resource primitives are introduced here.
8.1
<Introduction>
Editor Note: Introduction to section 8 implementation of function call is present here.
8.2
<Preconditions>
Editor Note: Preconditions and/or assumptions are listed here, e.g. any requirements to the physical devices, any features support or support by devices, any factors that may mislead understandings are expected to be present here. 
8.3
<Device and Physical quantity modelling>
Editor Note: This section introduces the modelling and representation of physical devices and physical quantities including controlling command using oneM2M resource primitives, respectively.  

8.4
<Resource structure>
Editor Note: The resource structure depicts the hierarchy of virtual representation of physical devices and oneM2M resource primitives for corresponding entities.
8.5
<MQTT Implementation of Function Calls>
Editor Note: This section presents the implementation of specified function calls using MQTT protocol including how to perform CRUD operations target to oneM2M resource primitives following MQTT protocol binding specification. The data communication between the originator and receiver is represented in XML and/or JSON serialization.
8.5.1
<implementation-of-call-1>

Editor Note: This section presents the implementation details of each separated function call.
8.5.2
<implementation-of-call-2>

Editor Note: This section presents the implementation details of each separated function call.
8.5.3
<implementation-of-call-3>

Editor Note: This section presents the implementation details of each separated function call.
8.5.4
<implementation-of-call-4>

Editor Note: This section presents the implementation details of each separated function call.
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