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Introduction
Attributes with multiplicity > 1 are allowed in TS-0001 (in the same way as child-resources with multiplicity > 1 exist), however they cannot have fixed attribute names because all attributes of a resource need to be uniquely identifyable.

· This CR explicitly states that [variable] is allowed for attribute names for Resource Specific Attributes in case of multiplicity > 1.
· In the general CREATE procedure the CSE needs to check that he attribute name that had been provided by the Originator is different to any attribute name of a mandatory or optional fixed name attribute of the addressed resource
· In the general UPDATE procedure the CSE additionally needs to check that no attribute with the same name and a different type exists. Also changing the name of an attribute is described.
Change 1 begin

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.
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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 or [variable] in case of multiplicity > 1>
	<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 or [variable] in case of multiplicity > 1>
	<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 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 attributes 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.

Change 1 end
Change 2 begin

10.1.2
CREATE (C)

Originator requests to create a resource by using the CREATE method. See clause 8.1.2 for the parameters to be included in the Request message.

Hosting CSE If the request is allowed by the given privileges, the Receiver shall create the resource.
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Figure 10.1.2-1: Procedure for CREATEing a Resource

Step 001: The Originator  shall send mandatory parameters and may send optional parameters in Request message for CREATE operation as specified in clause 8.1.2.
Step 002: The Receiver shall:

1) Check if the Originator has the appropriate privileges for performing the request. Privileges of the targeted resource are linked by the accessControlPolicyIDs attribute. Different handlings for a target resource which does not have the accessControlPolicyIDs attribute by the resource type definition(e.g. schedule resource type) or a target resource which has the definition but the attribute has no value and so on are defined in the Table 9.6.1.3.2-1 (common attributes description).
2) Verify that the name for the created resource as suggested by the resourceName attribute in Content parameter, if provided by the Originator in the CREATE Request message, does not already exist among child resources of the target resource. If no child within the targeted resource exists with the same resourceName as suggested by the Originator, use that name for the resource to be created. If a child uses the resourceName already, the Receiver shall reject the request and return an error to the Originator. If the name was not suggested by the Originator, assign a name generated by the Receiver to the resource to be created.

NOTE:
The name of a resource in general is not the same as its Resource ID. While a name of a resource only needs to be unique among the children of the same parent resource, the Resource ID needs to be unique in context of the Hosting CSE. When the name of the resource to be created is assigned by the Receiver, it may choose to use a name that is identical to the Unstructured-CSE-relative-Resource ID.

3) Assign a Resource-ID (see resourceID attribute in common attribute table 9.6.1.3.2-1) to the resource to be created.

4) Assign values for mandatory RO mode attributes of the resource and override values provided for other mandatory attributes, where needed, and where allowed by the resource type definition and if not provided by the Originator itself.
If the CREATE Request includes an attribute with multiplicity > 1 the Receiver shall verify that the attribute name that had been provided by the Originator is different to any attribute name of a mandatory or optional fixed name attribute of the addressed resource
5)  the Receiver shall assign a value to the following common attributes specified in clause 9.6.1.3:

a)
parentID;

b)
creationTime;

c)
expirationTime: if not provided by the Originator, the Receiver shall assign the maximum value possible (within the restriction of the Receiver policies). If the value provided by the Originator cannot be supported, due to either policy or subscription restrictions, the Receiver will assign a new value;

d)
lastModifiedTime: which is equals to the creationTime;

e)
Any other RO (Read Only) attributes within the restriction of the Receiver policies.

6) The Receiver shall check whether a creator attribute is included in the  Content parameter of the request.  If included, the creator attribute shall not have a value in the Content parameter of the request. If  the creator attribute is included in the request and the creator attribute is supported for the type of resource being created, then the Receiver shall to include the creator attribute in the resource to be created.  The Receiver shall assign a value equal to the value carried in the From request parameter.  In the event that the originator provides a value for the creator attribute within the request, this request shall be deemed invalid.


On the other hand if the creator attribute is not included in the  Content parameter of the request, then the Receiver shall not include the creator attribute in the resource to be created.

7) On successful validation of the Create Request, the Receiver shall create the requested resource.

8) The Receiver shall check if the created child resource leads to changes in its parent resource's attribute(s), if so the parent resource's attribute(s) shall be updated.
Step 003: The Receiver shall respond with  mandatory parameters and may send optional parameters in Response message for CREATE operation as specified in clause 8.1.3.

General Exceptions:
9) The Originator does not have the privileges to create a resource on the Receiver. The Receiver responds with an error.
10) The resource with the specified name (if provided) already exists at the Receiver. The Receiver responds with an error.

11) The provided information in Content is not accepted by the Receiver (e.g. missing mandatory parameter). The Receiver responds with an error.
Change 2 end
Change 3 begin

10.1.4
UPDATE (U)

The UPDATE operation shall be used for updating the information stored for any of the attributes at a target resource. Especially important is the expirationTime, since a failure in refreshing this attribute may result in the deletion of the resource. The Originator CSE or AE can request to update, create or delete specific attribute(s) at the target resource by including the name of such attribute(s) and its values in the Content parameter of the request message.

Originator requests update any of the attributes at the target resource by using UPDATE Request message. The Originator shall send new (proposed) values for the attribute(s) that need to be updated. The UPDATE operation allows to modify or create previously non-existing attributes of the resource type (defined in clause 9.6) that are indicated as "RW" (Read Write) for the specific resource type definition.
Note: the variable attribute name of an attribute with multiplicity > 1 can be changed by including the new attribute name and its old value together with the old name and setting its value to NULL in the Content parameter of the UPDATE Request message 
The Originator requests to delete attributes at the target resource by using UPDATE Request message. The Originator shall send the name of the attributes to be deleted (defined in clause 9.6) for the specific resource type with their value set to NULL, in the Request message.

See clause 8.1.2 for the information to be included in the Request message.

Receiver The Receiver verifies the existence of the addressed resource, the validity of the attributes provided and the privileges to modify them, the Receiver shall update the attributes provided and shall return a Response message to the Originator with the operation results as specified in clause 8.1.3.

If the attributes provided do not exist, after verifying the existence of the addressed resource, the Receiver validates the attributes provided and the privileges to create them. On successful validation, the Receiver shall create the attributes provided with their associated values and shall return a Response message to the Originator with the operation results as specified in clause 8.1.3.
Additionally, if the UPDATE Request includes an attribute with multiplicity > 1 the Receiver shall verify that the attribute name that had been provided by the Originator is different to any attribute name of a mandatory or optional fixed name attribute of the addressed resource. If this is not the case the Receiver shall reject the request and return an error to the Originator. 
Otherwise, 
· If no attribute with the same name and type exists the Receiver shall create the attribute of the addressed resource.
· If an attribute with the same name and a different type exists the Receiver shall reject the request and return an error to the Originator
· If an attribute with the same name and type exists the Receiver shall replace the value of that attribute by the new value
If the attributes provided have their value set to NULL, after verifying the existence of the addressed resource, the Receiver validates the attributes provided and the privileges to delete them. On successful validation, the Receiver shall delete such attributes and shall return a Response message to the Originator with the operation results as specified in clause 8.1.3.
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Figure 10.1.4-1: Procedure for UPDATing a Resource

Step 001: The Originator shall send mandatory parameters and may send optional parameters in Request message for UPDATE operation as specified in clause 8.1.2.
Step 002: The Receiver shall verify the existence (including Filter Criteria checking, if it is given) of the requested resource and if the Originator has the appropriate privilege to update the resource. This privilege checking follows the rules defined in the Table 9.6.1.3.2-1 (common attributes description). On successful validation, the Receiver shall update the resource as requested. If the attributes provided do not exist, the Receiver shall validate if the Originator has appropriate privileges to create the attributes at the target resource. On successful validation, the Receiver shall create the attributes with their associated values at the resource as requested.  If the attributes provided have their value set to NULL, the Receiver shall validate if the Originator has appropriate privileges to delete the attributes at the target resource. On successful validation, the Receiver shall delete such attributes. The Receiver shall check if the updated target resource is a child of a parent resource having a stateTag attribute and increment the stateTag if present.
Step 003: The Receiver shall respond with  mandatory parameters and may send optional parameters in Response message for UPDATE operation as specified in clause 8.1.3.

General Exceptions:

12) The targeted resource in To parameter does not exist. The Receiver responds with an error.
13) The Originator does not have the privilege to modify the resource, create attributes or delete attributes on the Receiver. The Receiver responds with error.

14) The provided information in the Content is not accepted by the Receiver. The Receiver responds with error.
Change 3 end
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