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Introduction

At TP#19, the concept of customized resource types has been proposed in MAS-2015-0626 and discussed in a joint ARC/MAS session.

Based on the approach described in MAS-2015-0626, this CR proposes to introduce a new resource type denoted <lightweightContainer> into TS-0001 for Release 2. 

Similarly as the current <mgmtObj> resource actually specifies a template for the definition of various specializations of management objects, it is proposed here to specify a <lightweightContainer > resource as a template to define specializations of simple containers for general purpose data instances. Such customized specializations of a <lightweightContainer > make sense because for different applications and use cases it is quite essential to have the ability to define one or more specific attributes and children when compared with the existing container. This avoids in some cases the construction of very bulky nested <container> trees. It can also help to avoid a possibly very large number of subscriptions to nested elements of a normal container tree as well. Furthermore, it avoids race conditions when generating a set of input parameters used in interworking resources for triggering external operations (e.g. commands to make an external technology perform some action)
The <lightweightContainer> resource is defined in this CR as follows:

The proposed new <lightweightContainer> resource type template is basically using two kinds of attributes:

· containerDefinition attribute; this corresponds to the mgmtDefinition attribute of <mgmtObj> resource,
This attribute holds information on the particular specialization of <customContainer> (ID of scpecialization, i.e. a precise reference to which XSD is valid for the specialization)
· one or more[customAttribute] attribute; this corresponds to the  [mgmtAttribute] attribute of <mgmtObj> resource. This one or more attributes will hold the actual data for this lightweight container.
These are custom-purpose attributes containing information specific to the custom-purpose of this container (for instance sensor information, trigger attributes for commands etc). The specific specialization of the <lightweightContainer> will define the precise name and type of each of this attributes.
It is proposed here that the <lightweightContainer> resource is allowed to have the same child resources as a regular <container>. In addition, it is proposed that a <lightweightContainer> resource can have instantiations of other <lightweightContainer> resource specializations as child resource. This follows the same principle as used in the definition of <mgmtObj> resources, which permits to include (specializations of) other <mgmtObj> resources into itself by means of the mgmtLink attribute.

A particular specialization of the <lightweightContainer> resource is derived by defining specific attribute names with data types defined by associated XML Schema Definition (XSD). This is in line what we already do for specializations of <mgmtObj> resources.
This contribution does not address the question whether to allow definitions of specializations outside of oneM2M or how the identifiers of specific <lightweightContainer> specializations would be allocated in that case (to be assigned to the containerDefinition attribute)..

When agreeing to the proposed <lightweightContainer> resource template, in subsequent steps oneM2M ARC WG2 could adopt particular specializations by including them in their specifications. 
Examples for <lightweightContainer> container specializations:

· AllJoyn: Light state (5 attributes reflecting on/off, white temperature, brightness, HUE, saturation), no children

· AllJoyn: Request to change light state: Child with desired light state (input), Attribute with transition period (input), attribute with command status (tracing operation execution)
· OIC: Light state

· OIC: Lich state change request

· Generic interworking: Resource representing an external “Operation” or “Command” 

· Generic interworking: Resource representing a set of commands on the same function (e.g. all light state change requests), aka “operation stack”

Furthermore, oneM2M ARG WG2 could also agree on a mechanism on how to reserve or allocate identifiers (enumerations) for non-standardized specializations which may only be defined by corresponding XSD files.

-----------------------Start of change 1-------------------------------------------
9.6  Resource Types

9.6.1
Overview

9.6.1.1
Resource Type Summary

Table 9.6.1.1-1 introduces the normal and virtual resource types and their related child or parent resource types. Details of each resource type follow in the remainder of this clause.

Table 9.6.1.1-1 lists each specified <resourceType>. An addition of suffix "Annc" to such <resourceTypes> indicates the associated announced resource type.

Table 9.6.1.1-1 Resource Types 

	Resource Type
	Short Description
	Child Resource Types
	Parent Resource Types
	Clause

	accessControlPolicy
	Stores a representation of privileges. It is associated with resources that shall be accessible to entities external to the Hosting CSE. It controls "who" is allowed to do "what" and the context in which it can be used for accessing resources
	subscription
	AE, AEAnnc, remoteCSE, remoteCSEAnnc, CSEBase
	9.6.2

	AE
	Stores information about the AE. It is created as a result of successful registration of an AE with the Registrar CSE
	subscription, container, group, accessControlPolicy, 
schedule, pollingChannel，semanticDescriptor
	remoteCSE, remoteCSEAnnc, CSEBase
	9.6.5

	container
	Shares data instances among entities. Used as a mediator that buffers data exchanged between AEs and/or CSEs. The exchange of data between AEs (e.g. an AE on a Node in a field domain and the peer-AE on the infrastructure domain) is abstracted from the need to set up direct connections and allows for scenarios where both entities in the exchange do not have the same reachability schedule
	container, 
lightweightContainer, contentInstance, subscription, latest, oldest，semanticDescriptor
	AE, AEAnnc, container, containerAnnc, remoteCSE, remoteCESAnnc, CSEBase, 

lightweightContainer, lightweightContainerAnnc
	9.6.6

	contentInstance
	Represents a data instance in the <container> resource
	semanticDescriptor
	Container, containerAnnc,
lightweightContainer, lightweightContainerAnnc
	9.6.7

	lightweightContainer
	A template which allows to define specialized (customizable) versions of containers with a lightweight structure  
	container, 
lightweightContainer, , subscription, , , semanticDescriptor, 
	AE, AEAnnc, container, containerAnnc, 
lightweightContainer, lightweightContainerAnnc remoteCSE, remoteCESAnnc, CSEBase
	9.6.x

	CSEBase
	The structural root for all the resources that are residing on a CSE. Stores information about the CSE itself
	remoteCSE, remoteCSEAnnc, node, AE, container, group, accessControlPolicy, subscription,, mgmtCmd, locationPolicy, statsConfig, statsCollect, request, delivery,

schedule,

notificationTargetPolicy
lightweightContainer
	None specified
	9.6.3

	delivery
	Forwards requests from CSE to CSE
	subscription
	CSEBase
	9.6.11

	eventConfig
	Defines events that trigger statistics collection
	subscription
	statsConfig
	9.6.24

	execInstance
	Contains all execution instances of the same Management Command
	subscription
	mgmtCmd
	9.6.17

	fanOutPoint (V)
	Virtual resource containing target for group request

It is used for addressing bulk operations to all the resources that belong to a group
	None specified
	group
	9.6.14

	group
	Stores information about resources of the same type that need to be addressed as a Group. Operations addressed to a Group resource shall be executed in a bulk mode for all members belonging to the Group
	fanOutPoint,

subscription
	AE, AEAnnc, remoteCSE, remoteCSEAnnc, CSEBase
	9.6.13

	latest (V)
	Virtual resource that points to most recently created <contentInstance> child resource within a <container> resource
	None specified
	container
	9.6.27

	locationPolicy
	Includes information to obtain and manage geographical location. It is only referenced within a container, the contentInstances of the container provide location information
	subscription
	CSEBase
	9.6.10

	mgmtCmd
	Management Command resource represents a method to execute management procedures required by existing management protocols
	execInstance,

subscription
	CSEBase
	9.6.16

	mgmtObj
	Management Object resource represents management functions that provides an abstraction to be mapped to external management technology. It represents the node and the software installed in the node (see note)
	subscription, mgmtObj, schedule
	node, mgmtObj, mgmtObjAnnc
	9.6.15

Annex D

	m2mServiceSubscriptionProfile
	Data pertaining to the M2M Service Subscription
	serviceSubscribedNode,

subscription
	CSEBase 
	9.6.19

	node
	Represents specific Node information
	mgmtObj, 
subscription
	CSEBase, remoteCSE
	9.6.18

	 notificationTargetMgtPolicyRefs
	Represents a list of notification targets and the deletion policy
	subscription
	subscription
	9.6.31

	 notificationTargetPolicy
	Represents a notification target deletion policy with pre-defined action and deletion rules
	subscription, policyDeletionRules
	CSEBase
	9.6.32

	notificationTargetSelfReference (V)
	Virtual resource used to remove the Notification Target
	None specified
	subscription
	9.6.34

	oldest (V)
	Virtual resource that points to first created <contentInstance> child resource within a <container> resource
	None specified
	container
	9.6.28

	pollingChannel
	Represent a channel that can be used for a request-unreachable entity
	pollingChannelURI
	remoteCSE, AE
	9.6.21

	pollingChannelURI (V)
	Virtual resource used to perform service layer long polling of a resource Hosting CSE by a request-unreachable entity
	None specified
	pollingChannel
	9.6.22

	policyDeletionRules
	Represents a set of rules which is associated with notification target removal policy
	subscription
	 notificationTargetPolicy
	9.6.33

	remoteCSE
	Represents a remote CSE for which there has been a registration procedure with the registrar CSE identified by the CSEBase resource
	AE, container, group, accessControlPolicy, subscription, pollingChannel, schedule, node
	CSEBase
	9.6.4

	request
	Expresses/access context of an issued Request
	subscription
	CSEBase
	9.6.12

	schedule
	Contains scheduling information for delivery of messages
	subscription
	subscription, CSEBase, remoteCSE,AE
	9.6.9

	serviceSubscribedNode
	Node information
	subscription
	m2mServiceSubscriptionProfile
	9.6.20

	statsCollect
	Defines triggers for the IN-CSE to collect statistics for applications
	subscription
	CSEBase (in IN-CSE)
	9.6.25

	statsConfig
	Stores configuration of statistics for applications
	eventConfig,

subscription
	CSEBase (in IN-CSE)
	9.6.23

	subscription
	Subscription resource represents the subscription information related to a resource. Such a resource shall be a child resource for the subscribe-to resource
	schedule,  notificationTargetSelfReference,  notificationTargetMgtPolicyRefs
	accessControlPolicy,accessControlPolicyAnnc, AE, AEAnnc,  container, CSEBase, delivery, eventConfig, execInstance,  group, groupAcce, locationPolicy, mgmtCmd, mgmtObj, mgmtObjAnnc, m2mServiceSubscriptionProfile, node, nodeAnnc, serviceSubscribedNode, remoteCSE, remoteCSEAnnc, request, schedule, statsCollect, statsConfig
lightweightContainer
	9.6.8

	serviceSubscribedAppRule
	Represents a rule that defines allowed App-ID and AE-ID combinations that are acceptable for registering an AE on a Registrar CSE
	subscription
	CSEBase
	9.6.29

	semanticDescriptor
	Stores semantic description pertaining to a resource and potentially sub-resources.
	subscription
	AE, container, contentInstance
	9.6.30

	NOTE:
See clause 9.6.12 for a summary of specializations of <mgmtObj>.


9.6.1.2
Resource Type Specializations

9.6.1.2.1
Specializations of <mgmtObj>
Table 9.6.1.2-1 lists specializations of the <mgmtObj> resource Type in which the mgmtDefinition attribute contains an enumerated value that provides further definition of the resource.

Table 9.6.1.2-1 Resource Types Specializations

	Resource specialization 
	Short Description
	Child Resource Types
	Parent Resource Types
	Clause

	activeCmdhPolicy
	Provides a link to the currently active set of CMDH policies
	None specified
	node
	D.12.1

	areaNwkDeviceInfo
	Provides information about the Node in the M2M Area Network
	Subscription
	node
	D.6

	areaNwkInfo
	Describes the list of Nodes attached behind the MN node and its physical or underlying relation among the nodes in the M2M Area Network
	Subscription
	node
	D.5

	battery
	Provides the power information of the node (e.g. remaining battery charge)
	Subscription
	node
	D.7

	cmdhBuffer
	Defines CMDH buffer usage limits
	Subscription
	cmdhPolicy
	D.12.8

	cmdhDefaults
	Defines CMDH default values
	cmdhDefEcValue, cmdhEcDefParamValues

subscription
	cmdhPolicy
	D.12.2

	cmdhEcDefParamValues
	Represent a specific set of default values for the CMDH related parameters
	subscription
	cmdhDefaults
	D.12.4

	cmdhDefEcValue
	Defines a value for the Event Category  parameter of an incoming request when it is not defined
	subscription
	cmdhDefaults
	D.12.3

	cmdhLimits
	Defines limits for CMDH related parameter values
	subscription
	cmdhPolicy
	D.12.5

	cmdhNetworkAccessRules
	Defines rules for the usage of underlying networks
	cmdhNwAccessRule,

subscription
	cmdhPolicy
	D.12.6

	cmdhNwAccessRule
	Defines a rule for the usage of underlying networks
	schedule

subscription
	cmdhNetworkAccessRules
	D.12.7

	cmdhPolicy
	A set of rules defining which CMDH parameters will be used by default
	cmdhDefaults, cmdhLimits, cmdhNetworkAccessRules, cmdhBuffer, 

subscription
	node
	D.12

	deviceCapability
	Contains information about the capability supported by the Node
	subscription
	node
	D.9

	deviceInfo
	Contains information about the identity, manufacturer and model number of the device
	subscription
	node
	D.8

	eventLog
	Contains information about the log of events of the Node
	subscription
	node
	D.11

	firmware
	Provides information about the firmware of the Node (e.g. name, version)
	subscription
	node
	D.2

	memory
	Provides the memory (typically RAM) information of the node (e.g. the amount of total volatile memory)
	subscription
	node
	D.4

	reboot
	Used to reboot or reset the Node
	subscription
	node
	D.10

	software
	Provides information about the software of the Node
	subscription
	node
	D.3


9.6.1.2.2
Specializations of <lightweightContainer>
Editor’s note: Standardized specializations of <lightweightContainer> resources shall be listed in this section, e.g. those required for standardized interworking procedures.
-----------------------End of change 1-------------------------------------------

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

9.6.x  Resource Type lightweightContainer
The <lightweightContainer> resource type represents a customizable container for data instances. Similarly as the <mgmtObj> resource type, it represents a template for the definition of customized specializations of data containers. Like a <container> resource, specializations of this <lightweightContainer> resource type are used to share information with other entities and potentially to track the data. In contrast to a <container> resource, however, a specialization of the <lightweightContainer> resource may include associated content by means of one or more [customAttribute] attribute(s).  Name and data type of [customAttribute] attributes are defined explicitly in each specialization of <lightweightContainer>.
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Figure 9.6.x-1: Structure of <lightweightContainer> resource

The <lightweightContainer> resource shall contain the child resource specified in table 9.6.x-1.

Table 9.6.x-1: Child resources of <customContainer> resource

	Child Resources of <lightweightContainer>
	Child Resource Type
	Multiplicity
	Description
	<lightweightContainerAnnc> Child Resource Type

	semanticDescriptor
	<semanticDescriptor>
	0..n
	See clause 9.6.30
	<semanticDescriptor>, <semanticDescriptorAnnc>

	
	
	
	
	

	[variable]
	<subscription>
	0..n
	See clause 9.6.8
	<subscription>

	[variable]
	<container>
	0..n
	See clause 9.6.6
	<container>

<containerAnnc>

	[variable]
	<lightweightContainer>
	0..n
	<customContainer> resource can include any of its specializations as child resource
	<lightweightContainer>

<lightweightContainerAnnc>

	
	
	
	
	

	
	
	
	
	


The <lightweightContainer> resource shall contain the attributes specified in table 9.6.x-2.

Table 9.6.x-2: Attributes of <lightweightContainer> resource
	Attributes of 
<lightweightContainer>
	Multiplicity
	RW/

RO/

WO
	Description
	<lightweightContainerAnnc> Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	resourceName
	1
	WO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	parentID
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	expirationTime
	1
	RW
	See clause 9.6.1.3 where this common attribute is described. 
	MA

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3 where this common attribute is described. If no accessControlPolicyIDs are provided at the time of creation, the accessControlPolicyIDs of the parent resource is linked to this attribute
	MA

	labels
	0..1 (L)
	RW
	See clause 9.6.1 where this common attribute is described.
	MA

	creationTime
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	stateTag
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	OA

	announceTo
	0..1 (L)
	RW
	See clause 9.6.1.3 where this common attribute is described.
	NA

	announcedAttribute
	0..1 (L)
	RW
	See clause 9.6.1.3 where this common attribute is described.
	NA

	containerDefinition
	1
	WO
	An identifier of the specific type of this <customContainer> resource.  
	MA

	creator
	0..1
	RO
	The AE-ID or CSE-ID of the entity which created the resource.
	NA

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	ontologyRef
	0..1
	RW
	A reference (URI) of the ontology used to represent the information that is stored in the child <contentInstance> resources of the present <container> resource (see note).
	OA

	[customAttribute]
	0..n
	RW
	Specialization-specific attribute(s). Name and data type defined in each specialization of <lightweightContainer> 
	OA

	NOTE:
The access to this URI is out of scope of oneM2M.


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

-----------------------Start of change 3-------------------------------------------

10.2.x
<lightweightContainer> Resource Procedures

10.2.x.1
Create <lightweightContainer>
This procedure shall be used for creating a <customContainer> resource.

Table 10.2.x.1-1: <lightweightContainer> CREATE
	<lightweightContainer> CREATE 

	Associated Reference Point
	Mca, Mcc and Mcc'

	Information in Request message
	All parameters defined in table 8.1.2-2 apply with the specific details for:

Content: The resource content shall provide the information as defined in clause 9.6.6

	Processing at Originator before sending Request
	According to clause 10.1.1.1

	Processing at Receiver
	According to clause 10.1.1.1

	Information in Response message
	All parameters defined in table 8.1.3-1 apply with the specific details for:

Content: Address of the created <lightweightContainer> resource, according to clause 10.1.1.1

	Processing at Originator after receiving Response
	According to clause 10.1.1.1

	Exceptions
	According to clause 10.1.1.1


10.2.x.2
Retrieve <lightweightContainer>
This procedure shall be used for retrieving the attributes of a <lightweightContainer> resource.

Table 10.2.x.2-1: <lightweightContainer> RETRIEVE
	<lightweightContainer> RETRIEVE

	Associated Reference Point
	Mca, Mcc and Mcc'

	Information in Request message
	All parameters defined in table 8.1.2-2 apply with the specific details for:

Content: void

	Processing at Originator before sending Request
	According to clause 10.1.2

	Processing at Receiver
	According to clause 10.1.2

	Information in Response message
	All parameters defined in table 8.1.3-1 apply with the specific details for:

Content: attributes of the <lightweightContainer> resource as defined in clause 9.6.6

	Processing at Originator after receiving Response
	According to clause 10.1.2

	Exceptions
	According to clause 10.1.2


10.2.x.3
Update <lightweightContainer>
This procedure shall be used for updating the attributes and the actual data of a <lightweightContainer> resource.

Table 10.2.x.3-1: <lightweightContainer> UPDATE
	<lightweightContainer> UPDATE

	Associated Reference Point
	Mca, Mcc and Mcc'

	Information in Request message


	All parameters defined in table 8.1.2-2 apply with the specific details for:

Content: attributes of the <lightweightContainer> resource as defined in clause 9.6.6 which need be updated

	Processing at Originator before sending Request
	According to clause 10.1.3

	Processing at Receiver
	According to clause 10.1.3

	Information in Response message
	According to clause 10.1.3

	Processing at Originator after receiving Response
	According to clause 10.1.3

	Exceptions
	According to clause 10.1.3


10.2.x.4
Delete <customContainer>
This procedure shall be used for deleting a <customContainer> resource.

Table 10.2.x.4-1: <customContainer> DELETE
	<lightweightContainer> DELETE

	Associated Reference Point
	Mca, Mcc and Mcc'

	Information in Request message
	All parameters defined in table 8.1.2-2 apply

	Processing at Originator before sending Request
	According to clause 10.1.4.1

	Processing at Receiver
	According to clause 10.1.4.1


	Information in Response message
	According to clause 10.1.4.1

	Processing at Originator after receiving Response
	According to clause 10.1.4.1

	Exceptions
	According to clause 10.1.4.1


-----------------------End of change 3-------------------------------------------
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