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All pictures must be editable.
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Use Change bars for modifications.
The change should include the current and surrounding clauses to clearly show where a change is located and to provide technical context of the proposed change. Additions of complete clauses need not show surrounding clauses as long as the proposed clause number clearly shows where the new clause is proposed to be located.
Multiple changes in a single CR shall be clearly separated by horizontal lines with embedded text such as, start of change 1, end of change 1, start of new clause, end of new clause.
When subsequent changes are made to content of a CR, then the accepted version should not show changes over changes. The accepted version of the CR should only show changes relative to the baseline approved text. 
Introduction
This CR proposes an editorial change for multiplicity of latest/oldest virtual resources in Container and TimeSeries.
R01 – Clarification on the meaning of multiplicity for virtual resources.

----------------------- Start of Change 1--------------------------------------------
Table 9.6.6-1: Child resources of <container> resource
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Child Resources of <container>
	Child Resource Type
	Multiplicity
	Description
	<containerAnnc> Child Resource Types

	[variable]
	<semanticDescriptor>
	0..n
	See clause 9.6.30
	<semanticDescriptor>, <semanticDescriptorAnnc>

	[variable]
	<contentInstance>
	0..n
	See clause 9.6.7
	<contentInstance>, <contentInstanceAnnc>

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

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

	[variable]
	<flexContainer>
	0..n
	See clause 9.6.35
	<flexContainer>
<flexContainerAnnc>

	[variable]
	<timeSeries>
	0..n
	See clause 9.6.36
	<timeSeries>,
<timeSeriesAnnc>

	la
	<latest>
	1
	See clause 9.6.27
	None

	ol
	<oldest>
	1
	See clause 9.6.28
	None

	[variable]
	<transaction>
	0..n
	See clause 9.6.48
	<transaction>




-------------------------------------------------- End of Change 1---------------------------------------
----------------------- Start of Change 2--------------------------------------------
Table 9.6.36-1: Child resources of <timeSeries> resource
	Child Resources of <timeSeries>
	Child Resource Type
	Multiplicity
	Description
	<timeSeriesAnnc> Child Resource Types

	[variable]
	<semanticDescriptor>
	0..n
	See clause 9.6.30
	<semanticDescriptor>, <semanticDescriptorAnnc>

	[variable]
	<timeSeriesInstance>
	0..n
	See clause 9.6.37
	<timeSeriesInstance>,
<timeSeriesInstanceAnnc>

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

	la
	<latest>
	1
	See clause 9.6.27
	None

	ol
	<oldest>
	1
	See clause 9.6.28
	None

	[variable]
	<transaction>
	0..n
	See clause 9.6.48
	<transaction>



-------------------------------------------------- End of Change 2---------------------------------------
----------------------- Start of Change 3 --------------------------------------------
Result Content: optional result content: Indicates what are the expected components of the result of the requested operation. This shall be indicated in the Content parameter of the response message. Settings of Result Content depend on the requested operation specified in Operation. This parameter is not applicable when Response Type has a value of No Response. Possible values of Result Content are:
-  	attributes: A representation of the targeted resource including all its attributes shall be returned as content, without the address(es) of the child resource(s) or their descendants. For example, if the request is to retrieve a <container> resource, the address(es) of the <contentInstance> child-resource(s) is not provided. This setting shall be only valid for Create, Retrieve, Update, or Delete operation. If the Originator does not set Result Content parameter in a Create, Retrieve or Update request message, this setting shall be the default value when the Receiver processes the request message.
- 	modified-attributes: This setting shall be only valid for a Create or Update operation. A representation of the targeted resource including only attributes that were added, modified or deleted that were not included in the request Content parameter as well as any attributes which were set to values different from the values specified in the request Content parameter shall be returned as content, without the address(es) of the child resource(s) or their descendants.
- 	hierarchical-address: Representation of the address of the created resource. This setting shall only be valid for a Create operation. The address shall be in hierarchical address scheme.
- 	hierarchical-address+attributes: Representation of the address in hierarchical address scheme and the attributes of the created resource. This setting shall only be valid for a Create operation.
-	attributes+child-resources: Representation of the requested resource, along with a nested representation of all of its child resource(s), and their descendants (excluding virtual resources), in line with any provided filter criteria as given in the Filter Criteria parameter shall be returned as content. If there is no filter criteria parameter in the request message, then all children/descendants are returned along with their attributes. For example, if the request is to retrieve a <container> resource that only has <contentInstance> children, the attributes of that <container> resource and a representation of all of its <contentInstance> child-resource(s), including their attributes, are provided.
	The originator may request to limit the maximum number of allowed nesting levels. The originator may also include an offset that indicates the starting point of the direct child resource. The offset shall start at 1. The hosting CSE shall return all direct child resources and their descendants, or up to the maximum nesting level specified in a request subject to maximum size limit that may be imposed by the hosting CSE. The offset, maximum number/size and maximum level shall be specified in Filter Criteria as offset, limit, and level condition, respectively, by the Originator.
	The hosting CSE shall list parent resources before their children. This means that the originator of the request will not receive a descendant resource without having received its parents. The hosting CSE shall also ensure that proper nesting representation of all the children is incorporated in its listing for parents and children.
	Nested processing is applicable at every level in the resource tree. If a direct child resource and all its descendants cannot be included in the returned content due to size limitations imposed by the hosting CSE then the direct child resource shall not be included in the response. 
	An indication shall be included in the response signalling if the returned content is partial. If the indication is for partial content, the response shall include an offset for the direct child resource where processing can restart for the remaining direct child resources
	This shall be only valid for a Retrieve/Delete operation.
- 	child-resources: A nested representation of the resource's child resource(s) their descendants (excluding virtual resources) and their attributes shall be returned as content. The resources that are returned are subject to any filter criteria that are given in the Filter Criteria parameter (if there are no filter criteria then all children and their descendants are returned). The attributes of the parent resource are not returned, but all the attributes of the children are returned. For example, if the request is to retrieve a <container> resource that only has <contentInstance> children, only a representation of all of its <contentInstance> child-resource(s) is provided. 
	The offset, maximum number/size and maximum level shall be specified in Filter Criteria as offset, limit, and level condition, respectively, by the Originator. Processing of direct child resources, size limitations, maximum nesting level, and offset for the starting of direct child resource processing of the attributes+child-resources option shall apply to this option as well.
	This shall be only valid for a Retrieve/Delete operation.
- 	attributes+child-resource-references: Representation of the requested resource, along with the address(es) of the child resource(s), and their descendants (excluding virtual resources) shall be returned as content. For example, if the request is to retrieve a <container> resource, the <container> resource and the address(es) of the <contentInstance> child-resource(s) are provided. 
	The offset, maximum number/size and maximum level shall be specified in Filter Criteria as offset, limit, and level condition, respectively, by the Originator. Processing of child resources, size limitations, maximum nesting level, and offset for the starting of child resource processing of the attributes+child-resources option shall apply to this option as well. 
	This shall be only valid for a Retrieve/Delete operation.
- 	child-resource-references: Address(es) of the child resources and their descendants (excluding virtual resources), without any representation of the actual requested resource shall be returned as content. For example, if the request is to retrieve a <container> resource, only the address(es) of the <contentInstance> child-resource(s) is provided. 
	The offset, maximum number/size and maximum level shall be specified in Filter Criteria as offset, limit, and level condition, respectively, by the Originator. Processing of child resources, size limitations, maximum nesting level, and offset for the starting of child resource processing of the attributes+child-resources option shall apply to this option as well.
	This shall be only valid for a Retrieve/Delete operation.
	This option can be used within the context of resource discovery mechanisms (see clause 10.2.6).
- 	nothing: Nothing shall be returned as operational result content. If the Originator does not set the Result Content parameter in a Delete request message, this setting shall be the default value when the Receiver processes the request message. This setting shall be valid for a Create, Update, Delete, or Notify operation.
EXAMPLE:	If the request is to delete a resource, this setting indicates that the response shall not include any content.
-	original-resource: Representation of the original resource pointed by the link attribute in the announced resource shall be returned as content, without the address(es) of the child resource(s). This shall be only valid for a Retrieve operation where the To parameter targets the announced resource.
-	semantic-content: Representation of semantic information that is the result of a semantic query as indicated by the setting of the Semantic Query Indicator parameter.
	This shall be only valid for a Retrieve operation with Semantic Query Indicator parameter set.
	
· discovery-result-references: For Discovery or IPE On-demand Discovery requests address(es) of discovered resources. For Discovery-based operations address(es) of discovered resources where the requested operation was performed successfully or unsuccessfully (see clause 10.2.6). 
This shall be only valid when the filterUsage condition of the Filter Criteria parameter is set to ‘discovery’, 'discoveryBasedOperation' or 'IPEOnDemandDiscovery'.
[bookmark: _Hlk37333938]permissions: Representation of the privileges that the Originator has for the targeted resource(s). The result is a consolidated representation of all the privileges defined in the <accessControlPolicy> resources associated with the targeted resource(s), that have applicability to the Originator, and that the Originator has privileges to access (i.e. Originator has RETRIEVE selfPrivileges for the <accessControlPolicy> resources).  

Table 8.1.2-1: Summary of Result Content Values
	Value
	Create
	Retrieve
	Update
	Delete
	Notify
	Retrieve
(filterUsage=’discovery’)

	Attributes
	default
	default
	default
	valid
	n/a
	n/a

	modified-attributes
	valid
	n/a
	valid
	n/a
	n/a
	n/a

	hierarchical-address
	valid
	n/a
	n/a
	n/a
	n/a
	n/a

	hierarchical-address+attributes
	valid
	n/a
	n/a
	n/a
	n/a
	n/a

	attributes+child-resources
	n/a
	valid
	n/a
	valid
	n/a
	n/a

	child-resources
	n/a
	valid
	n/a
	valid
	n/a
	n/a

	attributes+child-resource-references
	n/a
	valid
	n/a
	valid
	n/a
	n/a

	child-resource-references
	n/a
	valid
	n/a
	valid
	n/a
	valid

	Nothing
	valid
	n/a
	valid
	default
	valid
	n/a

	original-resource
	n/a
	valid
	n/a
	n/a
	n/a
	n/a

	semantic-content
	n/a
	valid
	n/a
	n/a
	n/a
	n/a

	discovery-result-references
	valid*
	valid*
	valid*
	valid*
	n/a
	default*

	Permissions
	n/a
	valid
	n/a
	n/a
	n/a
	n/a



*Note: additional conditions apply, see text descriptions.

-------------------------------------------------- End of Change 3 ---------------------------------------
----------------------- Start of Change 4 --------------------------------------------
[bookmark: _Toc447042925][bookmark: _Toc457493685][bookmark: _Toc459976784][bookmark: _Toc470163965][bookmark: _Toc470164547][bookmark: _Toc475715156][bookmark: _Toc479348958][bookmark: _Toc484070406][bookmark: _Toc64040060][bookmark: _Toc64562822]9.5.0	Overview
The following conventions are used for the specification of resources.
Resources are specified via a tabular notation and the associated graphical representation as follows:
The resources are specified in association with a CSE. The resources are the representation in the CSE of the components and elements within the oneM2M System. Other CSEs, AEs, application data representing sensors, commands, etc. are known to the CSE by means of their resource representation. Resource, Child Resource and Attributes are defined in clause 3.1 and are restated below for readability.
Resource: A Resource is a uniquely addressable entity in oneM2M architecture. A resource is transferred and manipulated using CRUD operations (see clause 10.1). A resource can contain child resource(s) and attribute(s).
Child Resource: A sub-resource of another resource that is its parent resource. The parent resource contains references to the child resources(s).
Attribute: Stores information pertaining to the resource itself.
The set of attributes, which are common to all resources, are not detailed in the graphical representation of a resource.
Resource names and attribute names are strings in lower case. In case of a composed name, the subsequent word(s) start with a capital letter; e.g. accessControlPolicy, creationTime, expirationTime.
Resource type names and attribute names are written in italic form in the present document.
A string containing resource type name in italic delimited with '<' and '>' e.g. <resourceType> is used as an abbreviation referring to the type of a resource. For example, the text "a <container> resource" could be used as an abbreviation for "a resource of type container".
A string containing a resource type name delimited with '[' and ']' e.g. [resourceType] is an abbreviation referring to a specialization of a resource type.
Specialization of a resource type is done by defining specific names and descriptions of the attributes that can be specialized from the base resource type. For example, the text "a [battery] resource" could be used as an abbreviation for "a resource of type battery", where battery is a specialization of base resource type mgmtObj.
A string containing an attribute type name in italic delimited with '[' and ']', e.g. [objectAttribute] is used as an abbreviation referring to a type of an attribute that can be specialized. Attributes that can be specialized only occur in resource types that can be specialized.
The resources are specified as shown in figure 9.5.0-1.


Figure 9.5.0-1: <resourceType> representation convention
The resource specification provides the graphical representation for the resource as in figure 9.5.0-1. The graphical representation of a resource shows the multiplicity of the attributes and child resources. The set of attributes, which are common to all resources are not detailed in the graphical representation of a resource. The following graphical representations are used for representing the attributes and child resources:
Square boxes are used for the resources;
Square boxes with round corners are used for attributes.
Child resources in a <resourceType> are detailed as shown in table 9.5.0-1.
The child resource table for an announce-able <resourceType> resource includes an additional column titled '<resourceTypeAnnc> Child Resource Types', indicating the type of announced resources. See clause 9.6.26 for further details.
An announced resource may have child resources, and such child resources can be of type "normal" or "announced". Child resources are of type "announced" when the child resources are announced independently of the original resource, as needed by the resource announcing CSE. Child resources are of type "normal" when child resources at the announced resource are created locally by the remote CSE.
Table 9.5.0-1: Child Resources of <resourceType>
	Child Resources of <resourceType>
	Child Resource Type
	Multiplicity

	Description
	<resourceTypeAnnc>
Child Resource Types

	<Fill in the name of Child Resource1 if a fixed name is required or [variable] if no fixed name is required>
	<Fill in the type of Child Resource1>
	<Fill in Multiplicity>
	See clause <XRef> <clause> where the type of this child resource is described.
	<Fill the child resource type for the announced resource. It can be none or <crTypeAnnc> or <crType>; where the <crType> is the child resource type of the original Child Resource1.

	<Fill in the name of Child ResourceN if a fixed name is required or [variable] if no fixed name is required>
	<Fill in the type of Child ResourceN>
	<Fill in Multiplicity>
	See clause <XRef> <clause> where the type of this child resource is described.
	<Fill the child resource type for the announced resource. It can be none or <crTypeAnnc> or <crType>; where the <crType> is the child resource type of the original Child ResourceN.



Attributes in a <resourceType> are detailed as shown in table 9.5-2.
The attributes table for announce-able <resourceType> resource includes an additional column titled 'Attributes for <resourceTypeAnnc>', indicating the attributes that are to be announced for that <resourceType>. See the clause 9.6.26 for further details.
Table 9.5.0-2: Attributes of <resourceType> resource
	Attributes of <resourceType>
	Multiplicity
	RW/
RO/
WO
	Description
	<resourceTypeAnnc> (MA/OA/NA)

	<Fill in name of Common Attribute1>
	<Fill in Multiplicity>
	<Fill in RW or RO or WO>
	Provide description of this attribute - to be moved later to a common attribute clause.
	<Fill in MA or OA or NA>

	<Fill in name of Common AttributeN>
	<Fill in Multiplicity>
	<Fill in RW or RO or WO>
	Provide description of this attribute - to be moved later to a common attribute clause.
	<Fill in MA or OA or NA>

	<Fill in name of Resource Specific Attribute1>
	<Fill in Multiplicity>
	<Fill in RW or RO or WO>
	Provide description of this attribute - to be moved later to a central attribute table that also defines the type of the attribute, allowed ranges, etc.
	<Fill in MA or OA or NA>

	<Fill in name of Resource-Specific AttributeN>
	<Fill in Multiplicity>
	<Fill in RW or RO or WO>
	Provide description of this attribute - to be moved later to a central attribute table that also defines the type of the attribute, allowed ranges, etc.
	<Fill in MA or OA or NA>



In case of misalignment of the graphical representation of a resource and the associated tabular representation, tabular representation shall take precedence.
The access modes for attributes can assume the following values:
Read/Write (RW): the value of the attribute is set when the resource is Created or Updated based on information from the Originator (i.e. Content parameter). Such attributes are allowed for Create/Update/Retrieve operations. Note that such an attribute can be deleted by Update operation.
Read Only (RO): the value of the attribute is set or can be updated by the Hosting CSE internally. Such an attribute is allowed for Retrieve operation only.
Write Once (WO): the value of the attribute is set when the resource is Created based on information from the Originator (i.e. Content parameter). Such an attribute is allowed for Retrieve operation after the creation. Such attribute can thereafter only be updated by hosting CSE internally.
The multiplicity, both for the child resources and the attributes can have the following values:
A value of "0" indicates that the child resource/attribute shall not be present.
A value of "1" indicates that the child resource/attribute shall be present.
A value of "0..1" indicates that the child resource/attribute may be present. 
A value of "0..n" indicates that the child resource/attribute may be present. If present, multiple instances are supported.
A value of "1..n" indicates that the child resource shall always be present. It has at least one instance and can have multiple instances.
An attribute multiplicity post-fixed with (L) indicates that it is a list of values.
The multiplicity for the virtual child resources can have the following values: 

A value of "1" indicates that the functionality related to the virtual child resource shall be supported. 
A value of "0..1" indicates that the functionality related to the virtual child resource may be supported. 

The attributes for <resourceTypeAnnc> in the attribute table can have the following set of values:
MA (Mandatory Announced): The attribute in the original resource is announced to the announced resource. The content of such an announced attribute is the same as the content of the original attribute.
OA (Optional Announced): The attribute in the original resource may be announced to the announced resource depending on the contents of the announcedAttribute attribute at the original resource. The content of such an announced attribute is the same as the content of the original attribute.
NA (Not Announced): The original attribute is not announced to the announced resource.

-------------------------------------------------- End of Change 4 ---------------------------------------
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