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Introduction
This CR proposes to add one solution defining the dedicated new resource type in order to represent the abstract information model for home appliances in the CSEs of the oneM2M system.

Although there might be several possible methods (e.g., by using <container> and <contentInstance>) to represent it in oneM2M system, utilizing the new resource type is more effective and intuitive in terms of complexity and modularity.
-----------------------Start of change 1-------------------------------------------

6
Representation in the oneM2M System
This clause describes how the developed abstract information model for a device could be represented in the CSEs of the oneM2M system.
6.1 Dedicated New Resource Type
6.1.1 Resource Type appObj
The <appObj> resource represents an application object that is exposed by an M2M Application to enable other M2M Applications to manipulate its object data (e.g., home appliance control data). Manipulation of the resource attributes are notified to the M2M Application then it can perform its application logics and return results. Those attributes to manipulate the application object are pre-defined so that the Originator application and the target application already share the control information and its data formats. 

The <appObj> resource is the child resource of the <AE> resource. The target M2M application (e.g., which hosts home appliance control application) creates the resource under its <AE> resource and other M2M Applications discover and manipulates with the proper privileges.

Each instance of <appObj> resource is the instance of specializied <appObj> resource. 
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Figure 6.1.1-1. Structure of <appObj> resource
The <appObj> resource shall contain the child resources specified in table 6.1.1-1.

Table 6.1.1-1: Child resources of <appObj> resource
	Child Resources of <appObj>
	Child Resource Type
	Multiplicity
	Description
	<appObjAnnc> Child Resource Types

	[variable]
	<subscription>
	0..n
	See clause 9.6.8 in TS-0001
	<subscription>


The <appObj> resource shall contain the attributes specified in table 6.1.1-2.

Table 6.1.1-2: Attribute of <appObj> resource
	Attributes of 
<appObj>
	Multiplicity
	RW/

RO/

WO
	Description
	<appObjAnnc> Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3. in TS-0001
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3. in TS-0001
	MA

	resourceName
	1
	WO
	See clause 9.6.1.3. in TS-0001
	MA

	parentID
	1
	RO
	See clause 9.6.1.3. in TS-0001
	NA

	expirationTime
	1
	RW
	See clause 9.6.1.3. in TS-0001
	MA

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3. in TS-0001
	MA

	labels
	0..1 (L)
	RW
	See clause 9.6.1.3. in TS-0001
	MA

	creationTime
	1
	RO
	See clause 9.6.1.3. in TS-0001
	NA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3. in TS-0001
	NA

	announceTo
	0..1 (L)
	RW
	See clause 9.6.1.3. in TS-0001
	NA

	announcedAttribute
	0..1 (L)
	RW
	See clause 9.6.1.3. in TS-0001
	NA

	appDefinition
	1
	WO
	Definition of the application that is exposed by this resource (e.g., Washer).
	MA

	[objectAttribute]
	0..n
	RW
	List of attributes which are defined per each specialized <appObj> resource.
	OA

	appStatus
	1
	RO
	Status information of the application which is represented as the parent <AE>  resource (e.g., online, offline).
	OA


6.1.2 Specialization of <appObj>
6.1.2.1 Resource washer
The [washer] resource is used to share information regarding wahser. The [washer] is a specialization of the <appObj> resource.
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Figure 6.1.2.1-1. Structure of [washer] resource
The [washer] resource shall contain the child resource specified in table 6.1.2.1-1.

Table 6.1.2.1-1: Child resources of [washer] resource

	Child Resources of <washer>
	Child Resource Type
	Multiplicity
	Description
	<appObjAnnc> Child Resource Types

	[variable]
	<subscription>
	0..n
	See clause 9.6.8 in TS-0001
	<subscription>


The <washer> resource shall contain the attributes specified in table X.X.-2.

Table 6.1.2.1-2: Attribute of <washer> resource

	Attributes of 
<appObj>
	Multiplicity
	RW/

RO/

WO
	Description

	resourceType
	1
	RO
	See clause 9.6.1.3. in TS-0001

	resourceID
	1
	RO
	See clause 9.6.1.3. in TS-0001

	resourceName
	1
	WO
	See clause 9.6.1.3. in TS-0001

	parentID
	1
	RO
	See clause 9.6.1.3. in TS-0001

	expirationTime
	1
	RW
	See clause 9.6.1.3. in TS-0001

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3. in TS-0001

	labels
	0..1 (L)
	RW
	See clause 9.6.1.3. in TS-0001

	creationTime
	1
	RO
	See clause 9.6.1.3. in TS-0001

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3. in TS-0001

	announceTo
	0..1 (L)
	RW
	See clause 9.6.1.3. in TS-0001

	announcedAttribute
	0..1 (L)
	RW
	See clause 9.6.1.3. in TS-0001

	appDefinition
	1
	WO
	Definition of the application that is exposed by this resource (e.g., Washer).

	deviceFirmwareID
	1
	RO
	Common, See table 5.3.1-1

	deviceFirmware

Version
	1
	RO
	Common, See table 5.3.1-1

	deviceType
	1
	RO
	Common, See table 5.3.1-1

	deviceAlias
Name
	1
	RO
	Common, See table 5.3.1-1

	deviceSubModelName
	1
	RO
	Common, See table 5.3.1-1

	nation
	1
	RO
	Common, See table 5.3.1-1

	deviceModelName
	1
	RO
	Common, See table 5.3.1-1

	deviceID
	1
	RO
	Common, See table 5.3.1-1

	powerStatus
	1
	RW
	Common, See table 5.3.1-1

	representedPower
	1
	RO
	Common, See table 5.3.1-1

	usedEnergy
	1
	RO
	Common, See table 5.3.1-1

	totalTime
	1
	RO
	Device-specific, Remained time + Reserved time (HHMM)

	remainTime
	1
	RO
	Device-specific, Remained time (HHMM)

	reserveTime
	0..1
	RO
	Device-specific, Reserved time (HHMM)

	vendorSpecific
	0..n
	RW
	Vendor-specific, The characteristic contains vendor-specific information

	appStatus
	1
	RO
	Status information of the application which is represented as the parent <AE>  resource (e.g., online, offline).


As an example, the figure 6.1.2.1-2 illustrates how the [washer] resource works for controlling the device.
There are three players in the example. Remote Controller (AE) can control or monitor Washer device using [washer] resource which is located at the Gateway (Hosting CSE) and requested by Washer (AE) 
Step-001: Washer (AE) requests AE registration to the Gateway (Hosting CSE)
Step-002: After checking authority using a Certificate or Service Subscription Profile, the Hosting CSE shall create <AE> resource under <CSEBase> resource.
Step-003: The Hosting CSE shall respond with reasonable parameters in Response message for <AE> Create operation.
Step-004: Washer (AE) requests for creating [washer] resource to the Gateway (Hosting CSE)
Step-005: If the request is from the creator of <AE>, the Hosting CSE shall create [washer] resource under <AE>. Otherwise, it rejects.
Step-006: The Hosting CSE shall respond with reasonable parameters in Response message for [washer] Create operation.
Step-007: Washer (AE) requests for creating <subscription> resource preparing to get a notification which will be regarded as a command to actuate the physical device.
Step-008: After checking privileges, the Hosting CSE shall create <subscription> resource under [washer].
Step-009: The Hosting CSE shall respond with reasonable parameters in Response message for <subscription> Create operation.
Step-010: The other AE that is Remote Controller requests to the Hosting CSE for discovery of [washer] resource with filter criteria. 
Step-011: The Hosting CSE checks its authority, and generates the results that meet the filter criteria. 
Step-012: The Hosting CSE shall respond with reasonable parameters including Content in Response message for Retrieve operation.
Step-013: The Remote Controller requests to update a particular attribute of [washer] resource with the ultimate purpose of controlling the physical device.
Step-014: Depending on the result of privilege check, the Hosting CSE performs the requested operation.
Step-015: The Hosting CSE shall respond with reasonable parameters in Response message for Update operation.
Step-016: According to the <subscription> created in the Step-008, the Hosting CSE shall send a Notification to the Washer (AE).
Step-017: The Washer shall physically operate functions. In this example, it turn on the device if the value of powerStatus attribute changed from zero to 1.
Step-018: The Washer shall respond with reasonable parameters in Response message indicating its result and status. (e.g., Success or Failure / On or Off)
Step-019: The Hosting CSE shall forward the response from Step-018 to the Remote Controller (AE).
Step-020: The Remote Controller can see the success of failure and current status.
Step-021: The Remote Controller shall respond with reasonable parameters in Response message for Notify operation.
Note: In many other use cases, the remote controller (AE) can just retrieve the [washer] resource and its attributes. In other word, the [washer] resource may be used only for mornitoring. 
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Figure 6.1.2.1-2. An example of [washer] procedure
-----------------------End of change 1---------------------------------------------
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