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Introduction
This contribution provides the CR to include <flexContainer> specializations: “genericInterworkingService” and “genericInterworkingOperationInstance” into TS-0004. These two resource types are needed for Ontology based Interworking (formerly called Generic Interworking) in MAS.
The CR relies on approval of – a revision of - PRO-2016-0075R04-TS-0004_flexContainer_(Rel_2).
-----------------------Start of change 1-------------------------------------------

7.4.x
Resource Type <genericInterworkingService>, 
a specialization of resource type <flexContainer>

7.4.30.1 7.4.x.1
Introduction

This resource is a specialization of <flexContainer> and is used for grouping Input- and/or Output Datapoints and/or OperationInstances of a Service in the context of Ontology based  Interworking.

The detailed description can be found in clauses 8 and 9 in TS-0012 [x].

Table 7.4.x.1‑1: Data type definition of <genericInterworkingService> resource
	Data Type ID
	File Name
	Note

	genericInterworkingService
	CDT- genericInterworkingService -v2_6_0.xsd
	XSD schema for genericInterworkingService resource


Table 7.4.x.1‑2: Universal/Common Attributes of <genericInterworkingService> resource
	Attribute Name
	Request Optionality 

	
	Create
	Update

	@resourceName
	O
	NP

	resourceType
	NP
	NP

	resourceID
	NP
	NP

	parentID
	NP
	NP

	accessControlPolicyIDs
	O
	O

	creationTime
	NP
	NP

	expirationTime
	O
	O

	lastModifiedTime
	NP
	NP

	labels
	O
	O

	announceTo
	O
	O

	announcedAttribute
	O
	O

	dynamicAuthorizationConsultationIDs
	O
	O


Table 7.4.x.1‑3: Resource Specific Attributes of <genericInterworkingService> resource
	Attribute Name
	Request Optionality 
	Data Type
	Default Value and Constraints

	
	Create
	Update
	
	

	containerDefinition
	M
	NP
	xs:anyURI
	No default

	creator
	NP
	NP
	m2m:ID
	No default

	ontologyRef
	O
	O
	xs:anyURI
	No default

	serviceName
	M
	NP
	xs:string
	No default.

	inputDataPointLinks
	M
	O
	m2m:listOfDataLinks
	No default

	outputDataPointLinks
	M
	O
	m2m:listOfDataLinks
	No default


Table 7.4.x.1‑4: Child resources of <genericInterworkingService> resource
	Child Resource Type 
	Child Resource Name
	Multiplicity
	Ref. to Resource Type Definition

	<subscription>
	[variable]
	0..n
	Clause 7.4.8

	<container>
	[variable]
	0..n
	Clause 7.4.6

	<semanticDescriptor>
	[variable]
	0..n
	Clause 7.4.34

	<genericInterworkingService>
	[variable]
	0..n
	Clause 7.4.x

	<genericInterworkingOperationInstance>
	[variable]
	0..n
	Clause 7.4.y


7.4.30.2 7.4.x.2
<genericInterworkingService> resource specific procedure on CRUD operations 

This clause describes <genericInterworkingService> resource specific behaviour for CRUD operations.

7.4.30.2.1 7.4.x.2.1
Create

Originator:

No change from the generic procedures in clause 7.2.2.1.

Receiver:

No change from the generic procedures in clause 7.2.2.2.

7.4.30.2.2 7.4.x.2.2
Retrieve

Originator:

No change from the generic procedures in clause 7.2.2.1.

Receiver:

No change from the generic procedures in clause 7.2.2.2.

7.4.30.2.3 7.4.x.2.3
Update

Originator:

No change from the generic procedures in clause 7.2.2.1.

Receiver:

No change from the generic procedures in clause 7.2.2.2.

7.4.30.2.4 7.4.x.2.4
Delete

Originator:

No change from the generic procedures in clause 7.2.2.1.

Receiver:

No change from the generic procedures in clause 7.2.2.2.
-----------------------End of change 1---------------------------------------------

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

7.4.y
Resource Type <genericInterworkingOperationInstance>, 
a specialization of resource type <flexContainer>

7.4.y.1
Introduction

In the context of Ontology based  Interworking resources of resource type genericInterworkingOperationInstance are created as child-resources of a Service.

The detailed description can be found in clauses 8 and 9 in TS-0012 [x].

Table 7.4.y.1‑1: Data type definition of <genericInterworkingOperationInstance> resource
	Data Type ID
	File Name
	Note

	genericInterworkingOperationInstance
	CDT- genericInterworkingOperationInstance -v2_6_0.xsd
	XSD schema for genericInterworkingOperationInstance resource


Table 7.4.y.1‑2: Universal/Common Attributes of <genericInterworkingOperationInstance> resource
	Attribute Name
	Request Optionality 

	
	Create
	Update

	@resourceName
	O
	NP

	resourceType
	NP
	NP

	resourceID
	NP
	NP

	parentID
	NP
	NP

	accessControlPolicyIDs
	O
	O

	creationTime
	NP
	NP

	expirationTime
	O
	O

	lastModifiedTime
	NP
	NP

	labels
	O
	O

	announceTo
	O
	O

	announcedAttribute
	O
	O

	dynamicAuthorizationConsultationIDs
	O
	O


Table 7.4.y.1‑3: Resource Specific Attributes of <genericInterworkingOperationInstance> resource
	Attribute Name
	Request Optionality 
	Data Type
	Default Value and Constraints

	
	Create
	Update
	
	

	containerDefinition
	M
	NP
	xs:anyURI
	No default

	creator
	NP
	NP
	m2m:ID
	No default

	ontologyRef
	O
	O
	xs:anyURI
	No default

	operationName
	M
	NP
	xs:string
	No default

	inputDataPointLinks
	M
	O
	m2m:listOfDataLinks
	No default

	outputDataPointLinks
	M
	O
	m2m:listOfDataLinks
	No default

	inputLinks
	M
	O
	m2m:listOfDataLinks
	No default

	outputLinks
	M
	O
	m2m:listOfDataLinks
	No default

	operationState
	M
	M
	xs:string
	No default


Table 7.4.y.1‑4: Child resources of <genericInterworkingOperationInstance> resource
	Child Resource Type 
	Child Resource Name
	Multiplicity
	Ref. to Resource Type Definition

	<subscription>
	[variable]
	0..n
	Clause 7.4.8

	<semanticDescriptor>
	[variable]
	0..n
	Clause 7.4.34


7.4.y.2
<genericInterworkingOperationInstance> resource specific procedure on CRUD operations 

This clause describes <genericInterworkingOperationInstance>  resource specific behaviour for CRUD operations.

7.4.y.2.1
Create

Originator:

No change from the generic procedures in clause 7.2.2.1.

Receiver:

No change from the generic procedures in clause 7.2.2.2.

7.4.y.2.2
Retrieve

Originator:

No change from the generic procedures in clause 7.2.2.1.

Receiver:

No change from the generic procedures in clause 7.2.2.2.

7.4.y.2.3
Update

Originator:

No change from the generic procedures in clause 7.2.2.1.

Receiver:

No change from the generic procedures in clause 7.2.2.2.

7.4.y.2.4
Delete

Originator:

No change from the generic procedures in clause 7.2.2.1.

Receiver:

No change from the generic procedures in clause 7.2.2.2.
-----------------------End of change 2---------------------------------------------

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

6.2.1 oneM2M simple data types

Table 6.3.3‑1 describes oneM2M-specific simple data type definitions. XML Schema data type definitions for these data types can be found in the XSD file called CDT-commonTypes-v2_4_0.xsd.

The types in table 6.3.3‑1 are either:

· Atomic data types derived from XML Schema data types by restrictions other than enumeration

· List data types constructed from other XML Schema or oneM2M-defined atomic data types.

The oneM2M-defined enumeration data types are defined in clause 6.3.4.

Table 6.3.3‑1: oneM2M Simple Data Types

	XSD type name
	Type Name
	Examples
	Description

	m2m:ID
	Generic ID
	//globalm2m.org
	Used to represent generic IDs generated and used within oneM2M (M2M-SP-ID)

	
	
	//globalm2m.org/C190XX7T
	(CSE-ID)

	
	
	//globalm2m.org/CSE1/123A38ZZY
	(AE-ID)

	m2m:nodeID
	Node ID
	urn:gsma:imei:90420156-025763-0;svn=42
	Used for Node IDs. The constraints on this type are different from those on Generic IDs
(IMEI as node ID)

	m2m:deviceID
	Device ID
	urn:dev:ops:012345-Set%2DTop%2DBox-0123456789
	A Device ID uniquely identifies a device using a URN. The format of the URN is one of RFC4122([35]) UUID, OPS URN, OS URN, IMEI URN, ESN URN, or MEID URN.A 

	m2m:externalID
	M2M-EXT-ID
	urn:gsma:imei:90420156-025763-0;vers=0
	The External Identifier allows the Underlying Network to identify the M2M Device (e.g. ASN, MN) associated with the CSE-ID.In 3GPP case, the accessID is mapped to External Identifier as specified in TS 23.003 [17].



	m2m:requestID
	Request ID
	ab3f124a, CSE1/98821
	Used for Request IDs. This type may include the ID of the target CSE as well as a part that varies for each ID

	m2m:nhURI
	Non Hierarchical Identifier
	/CSE090112/ C190XX7T
	Used where a resourceID is required to be non-hierarchical

	m2m:acpType
	List of ACP Resource IDs
	//IN-CSEID.m2m.myoperator.org/93405
	Used to represent a list of AccessControlPolicy identifiers. 

	m2m:labels
	list of xs:token
	printers networkwifi1  home_energy
	A list of tokens used as keys for discovering resources (searching wifi connected printer from vendor 1)

	m2m:triggerRecipientID
	Trigger Recipient Identifier
	3010
	Used when device triggering services are requested from the Underlying Network, to identify an instance of an ASN/MN-CSE on an execution environment, to which the trigger is routed. Defined as port number in the range 0 to 65535.

	m2m:listOfM2MID
	List of M2M identifiers
	
	xs:list of elements of data type m2m:ID

	m2m:listOfMinMax
	List of Time Limits
	10  2560 
	xs:list of two xs:long values defining min and max limits of time intervals in units of milliseconds (value -1 representing infinite time)

	m2m:backOffParameters
	List of Backoff Parameters
	100 100 2000
	Ordered sequence of 3 values of data type xs:nonNegativeInteger representing backoffTime, backoffTimeIncrement, maximumBackoffTime  (in units of milliseconds)

	m2m:ipv4
	IPv4 address string with optional CIDR suffix
	10.125.0.0/16,122.77.12.1
	Used in m2m:accessControlRules specified in the section 6.3.5.26

	m2m:ipv6
	IPv6 address string with optional CIDR suffix
	::/0,  Fadf:ddd0::/32,  abcd:ffff:abb0:aaaa::/64
	Used in m2m:accessControlRules specified in the section 6.3.5.26

	m2m:countryCode
	Country Code
	KR
	2-character country code as defined by ISO-3166

	m2m:poaList
	List of PointOfAccess strings
	http://172.25.0.10:8080,

coap://m2m.sp.com:5683,

mqtt://172.25.0.10:1883
	list of xs:string.  Each pointOfAccess entry in list is represented as a string containing the underlying transport protocol as well as the IP address and port (or an FQDN).  

	m2m:timestamp
	Time stamp string
	20141003T112032
	DateTime string using 'Basic Format' specified in ISO8601 [27]. Time zone shall be interpreted as UTC timezone. See below for more details.

	m2m:absRelTimestamp
	absolute or relative time stamp string
	20141003T112032 (absolute time),or 3600000 (relative time)
	defined as xs:union of m2m:timestamp and xs:duration data types

	m2m:typeOfContent
	Type of Content
	application/xml
	The media type shall be an IANA registered Media Types name,  or an experimental Media Type (See [26]) ':'

	m2m:serializations
	Serialization types
	application/xml  application/json
	A list of IANA registered media types that can be used for serialization of primitives. The permitted values are 

· application/xml

· application/json 

	m2m:contentInfo
	Content Information
	application/xml:2
	A string consisting of a media type optionally followed by a m2m:encoding separated by ':' character. 

See Note-1.

	m2m:eventCat
	Event Category
	2
	Either

1. One of the values from m2m:stdEventCats or

2. A user-defined category in the range 100-999

	m2m:eventCatWithDef
	Event Category with default
	0
	Either
1. A value from m2m:eventCat , or

2. The value 0 which has the special meaning "default"

	m2m:listOfEventCat
	List of (applicable) Event Categories
	1 101

	xs:list of elements of data type m2m:eventCat

	m2m:listOfEventCatWithDef
	List of m2m:eventCatWithDef
	0 1 101
	

	m2m:scheduleEntry
	Schedule Entry
	* 0-5 2,6,10 * * * * *
	The string is used to describe a duration of enablement. The string format is described in clause 7.4.9.1

	m2m:attributeList
	List of xs:NCName
	poa rr
	Used for the Content parameter of Retrieve request primitives. Attributes represented with their short names.

	m2m:serviceRoles
	List of SRole-IDs
	“01-001” (NOTE: This is an enumeration of String value)
	Used to represent a list of SRole-IDs.

	m2m:descriptorRepresentation
	Semantic content representation
	application/rdf+xml:1
	A string consisting of a media type followed by a m2m:encoding separated by ':' character. The only permitted value is application/rdf+xml:1

	m2m:sparql
	SPARQL content
	SELECT ?functionality 

WHERE {  

?functionality rdf:type base:Measuring .

 ?functionality base:refersTo ?aspect .

?aspect rdf:type instance:Temperature  }
	The string is used for SPARQL content, e.g. in semanticsFilter

	m2m:listOfDataLinks
	List of m2m:dataLink
	???
	This data type is a list of triples, each triple containing the following fields:

1.
A text string with the name of a data link

2.
A URI of the resource (container or flexContainer) that holds the data

3.
A text field for identifying simple-type data 
An empty list in this element shall be allowed.

	m2m:operationState
	String of operationState
	“data_received_by_application”

“operation_ended”

“operation_failed”

“data_transmitted_to_interworked_device”


	A string containing the operation state of a genericInterworkingOperationInstance.
In oneM2M specified are the following:

“data_received_by_application”

“operation_ended”

“operation_failed”

“data_transmitted_to_interworked_device”

	NOTE: The encoding in m2m:contentInfo may be omitted when the value was ''0 (plain)". But since default value of encoding is not allowed in future releases, it is recommended not to omit the encoding.


The m2m:timestamp datatype uses ISO8601 [27] Complete Representation using the Basic Format as described here:

· The timestamp shall be a string containing Year, Month, Day, Hours, Minutes and Seconds components using the format YYYYMMDDThhmmss as defined in [27]. In this representation the character “T” is to indicate the start of the time of day portion.   

· All these components shall appear in the string; reduced representations are not permitted.

· The Seconds component may optionally contain a decimal fraction. In this case the string shall contain two integer digits, followed by a comma and then one or more fractional digits, up to a maximum of six. For example YYYYMMDDThhmmss,ssssss

· The timestamp string shall not contain Timezone information. All timestamps shall be interpreted as being in UTC.

A receiving or Hosting CSE shall accept a timestamp that contains fractional seconds, but it need not act on a timestamp with the level of  precision that is implied by its fractional part. For example it is acceptable for a Hosting CSE to round up an expiration time when interpreting it.

NOTE 1. Care should be taken when developing an application that compares timestamps. This is because AE’s and CSE’s are not required to have their clocks synchronized.

NOTE 2. As the m2m:timestamp is expressed in UTC, an AE has to be aware of the Timezone in which it is operating if it is to be able to relate the timestamp to its local time.
-----------------------End of change 3---------------------------------------------
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6.2.2 Complex data types
6.2.2.1 Introduction
The present clause defines structured information for specific use in oneM2M protocol.  These types are defined to be xs:sequence complex types, unless specified otherwise. XML Schema data type definitions for these data types can be found in the XSD file called  CDT-commonTypes-v2_4_0.xsd.

In addition, each oneM2M resource has a corresponding complex data type. These are described in Clause 6.5. 
6.2.2.2 m2m:deliveryMetaData
Used for deliveryMetaData attribute in <delivery> resource.
Table 6.3.5.2‑1: Type Definition of m2m:deliveryMetadata
	Element Path
	Element Data Type 
	Multiplicity
	Note

	tracingOption
	xs:boolean
	1
	

	tracingInfo
	m2m:listOfM2MID
	0..1
	


6.2.2.3 m2m:aggregatedRequest
Used for aggregatedRequest attribute in <delivery> resource.
Table 6.3.5.3‑1: Type Definition of m2m:aggregatedRequest
	Element Path
	Element Data Type 
	Multiplicity
	Note

	request
	(anonymous)
	1..n
	

	request/operation
	m2m:operation
	1
	See clause 6.3.4.2.5

	request/to
	xs:anyURI
	1
	

	request/from
	m2m:ID
	1
	See clause 6.3.3

	request/requestIdentifier
	m2m:requestID
	1
	See clause 6.3.3

	request/primitiveContent
	m2m:primitiveContent
	0..1
	See clause 6.3.5.5

	request/metaInformation
	m2m:metaInformation
	0..1
	See clause 6.3.5.4


6.2.2.4 m2m:metaInformation
Used for metaInformation attribute in <request> resource, and m2m:aggregatedRequest data type.
 Table 6.3.5.4‑1: Type Definition of m2m:metaInformation

	Element Path
	Element Data Type 
	Multiplicity
	Note

	resourceType
	m2m:resourceType
	0..1
	See clause 6.3.4.2.1

	
	
	
	

	originatingTimestamp
	m2m:timestamp
	0..1
	

	requestExpirationTimestamp
	m2m:absRelTimestamp
	0..1
	

	resultExpirationTimestamp
	m2m:absRelTimestamp
	0..1
	

	operationExecutionTime
	m2m:absRelTimestamp
	0..1
	

	responseType
	m2m:responseTypeInfo
	0..1
	See clause 6.3.4.2.6

	resultPersistence
	m2m:absRelTimestamp
	0..1
	

	resultContent
	m2m:resultContent
	0..1
	See clause 6.3.4.2.7

	eventCategory
	m2m:eventCat
	0..1
	See clause 6.3.3

	deiveryAggregation
	xs:boolean
	0..1
	

	groupRequestIdentifier
	xs:string
	0..1
	

	filterCriteria
	m2m:filterCriteria
	0..1
	See clause 6.3.5.8

	discoveryResultType
	m2m:discResType
	0..1
	See clause 6.3.4.2.8


6.2.2.5 m2m:primitiveContent
Used for Content parameter in request/response primitive and the content attribute in <request> resource.
See clause 7.2.1.1 and 7.2.1.2 .
6.2.2.6 m2m:batchNotify
Used for batchNotify attribute in <subscription> resource.

Table 6.3.5.6‑1: Type Definition of m2m:batchNotify

	Element Path
	Element Data Type 
	Multiplicity
	Note

	number
	xs:nonNegativeInteger
	1
	

	duration
	xs:duration
	1
	If the duration is not given by the Originator, the Hosting CSE shall set this with the default duration value as given by the M2M Service Provider.


6.2.2.7 m2m:eventNotificationCriteria
Used for eventNotificationCriteria of a <subscription> resource.

Table 6.3.5.7‑1:Type Definition of m2m:eventNotificationCriteria

	Element Path
	Element Data Type 
	Multiplicity
	Note

	createdBefore
	m2m:timestamp
	0..1
	

	createdAfter
	m2m:timestamp
	0..1
	

	modifiedSince
	m2m:timestamp
	0..1
	

	unmodifiedSince
	m2m:timestamp
	0..1
	

	stateTagSmaller
	xs:positiveInteger
	0..1
	

	stateTagBigger
	xs:nonNegativeInteger
	0..1
	

	expireBefore
	m2m:timestamp
	0..1
	

	expireAfter
	m2m:timestamp
	0..1
	

	sizeAbove
	xs:nonNegativeInteger
	0..1
	

	sizeBelow
	xs:positiveInteger
	0..1
	

	operationMonitor
	m2m:operation
	0..5
	

	attribute
	m2m:attribute
	0..n
	

	notificationEventType
	m2m:notificationEventType
	0..5
	


6.2.2.8 m2m:filterCriteria
Used indirectly in the <request> resource and for the  Filter Criteria parameter in a request.
Table 6.3.5.8‑1: Type Definition of m2m:filterCriteria

	Element Path
	Element Data Type 
	Multiplicity
	Note

	createdBefore
	m2m:timestamp
	0..1
	

	createdAfter
	m2m:timestamp
	0..1
	

	modifiedSince
	m2m:timestamp
	0..1
	

	unmodifiedSince
	m2m:timestamp
	0..1
	

	stateTagSmaller
	xs:positiveInteger
	0..1
	

	stateTagBigger
	xs:nonNegativeInteger
	0..1
	

	expireBefore
	m2m:timestamp
	0..1
	

	expireAfter
	m2m:timestamp
	0..1
	

	labels
	m2m:labels
	0..1
	

	resourceType
	list of m2m:resourceType
	0..1
	

	sizeAbove
	xs:nonNegativeInteger
	0..1
	

	sizeBelow
	xs:positiveInteger
	0..1
	

	contentType
	m2m:typeOfContent
	0..n
	

	attribute
	m2m:attribute
	0..n
	

	filterUsage
	m2m:filterUsage
	0..1
	

	limit
	xs:nonNegativeInteger
	0..1
	

	semanticsFilter
	m2m: sparql
	0..n
	


6.2.2.9 m2m:attribute
Used in m2m:eventNotificationCriteria and m2m:filterCriteria.
Table 6.3.5.9‑1: Type Definition of m2m:attribute

	Element Path
	Element Data Type 
	Multiplicity
	Note

	name
	xs:NCName
	1
	

	value
	xs:anyType
	1
	


6.2.2.10 (void)
6.2.2.11 m2m:scheduleEntries
Table 6.3.5.11‑1: Type Definition of m2m:scheduleEntries

	Element Path
	Element Data Type 
	Multiplicity
	Note

	scheduleEntry
	m2m:scheduleEntry
	1..n
	


6.2.2.12 m2m:aggregatedNotification
Used in the Notification Data Object.
Table 6.3.5.12‑1: Type Definition of m2m:aggregatedNotification

	Element Path
	Element Data Type 
	Multiplicity
	Note

	notification
	m2m:notification
	1..n
	


6.2.2.13 m2m:notification
Table 6.3.5.13‑1: Type Definition of m2m:notification

	Element Path
	Element Data Type 
	Multiplicity
	Note

	notificationEvent
	(anonymous)
	0..1
	

	notificationEvent/representation
	xs:anyType
	0..1
	Representation or response primitive in of resource modification in XML/JSON representation.

	notificationEvent/operationMonitor
	 (anonymous)
	0..1
	

	notificationEvent/operationMonitor/operation
	m2m:operation
	1
	m2m:operation
This element shall only be present if the operationMonitor parent element is present. Otherwise it shall not.

	notificationEvent/operationMonitor/originator
	m2m:ID
	1
	m2m:ID
This element shall only be present if the operationMonitor parent element is present. Otherwise it shall not.

	notificationEvent/notificationEventType
	m2m:notificationEventType
	1
	

	verificationRequest
	xs:boolean
	0..1
	

	subscriptionDeletion
	xs:boolean
	0..1
	

	subscriptionReference
	xs:anyURI
	1
	

	creator
	m2m:ID
	0..1
	

	notificationForwardingURI
	xs:anyURI
	0..1
	

	notificationTarget
	m2m:ID
	0..1
	

	targetRemovalRequest
	xs:boolean
	0..1
	

	targetRemovalAllowance
	xs:boolean
	0..1
	

	IPEDiscoveryRequest
	(anonymous)
	0..1
	

	IPEDiscoveryRequest/originator
	m2m:ID
	1
	

	IPEDiscoveryRequest/filterCriteria
	m2m:filterCriteria
	1
	


6.2.2.14 m2m:actionStatus
Table 6.3.5.14‑1: Type Definition of m2m:actionStatus

	Element Path
	Element Data Type 
	Multiplicity
	Note

	action
	xs:anyURI
	0..1
	Reference to the action (represented by a resource attribute) being performed

	status
	m2m:status
	0..1
	Indicates the status of the operation is successful, failure or in process. See Table 6.3.2.2 1


6.2.2.15 m2m:anyArgType
Table 6.3.5.15‑1: Type Definition of m2m:anyArgType
	Element Path
	Element Data Type 
	Multiplicity
	Note

	name
	xs:NCName
	
	

	value
	xs:anyType
	
	


6.2.2.16 m2m:resetArgsType
Table 6.3.5.16‑1: Type Definition of m2m:resetArgsType

	Element Path
	Element Data Type 
	Multiplicity
	Note

	anyArg
	m2m:anyArgType
	0..n
	


6.2.2.17 m2m:rebootArgsType
Table 6.3.5.17‑1: Type Definition of m2m:rebootArgsType

	Element Path
	Element Data Type 
	Multiplicity
	Note

	anyArg
	m2m:anyArgType
	0..n
	


6.2.2.18 m2m:uploadArgsTypes
Table 6.3.5.18‑1: Type Definition of m2m:uploadArgsType

	Element Path
	Element Data Type 
	Multiplicity
	Note

	fileType
	xs:string
	1
	

	URL
	xs:anyURI
	1
	

	username
	xs:string
	1
	

	password
	xs:string
	1
	

	anyArg
	m2m:anyArgType
	0..n
	


6.2.2.19 m2m:downloadArgsType
Table 6.3.5.19‑1: Type Definition of m2m:downloadArgsType
	Element Path
	Element Data Type 
	Multiplicity
	Note

	fileType
	xs:string
	1
	

	URL
	xs:anyURI
	1
	

	username
	xs:string
	1
	

	password
	xs:string
	1
	

	filesize
	xs:positiveInteger
	1
	

	targetFile
	xs:string
	1
	

	delaySeconds
	xs:positiveInteger
	1
	

	successURL
	xs:anyURI
	1
	

	startTime
	m2m:timestamp
	1
	

	completeTime
	m2m:timestamp
	1
	

	anyArg
	m2m:anyArgType
	0..n
	


6.2.2.20 m2m:softwareInstallArgsType
Table 6.3.5.20‑1: Type Definition of m2m:softwareInstallArgsType

	Element Path
	Element Data Type 
	Multiplicity
	Note

	URL
	xs:anyURI
	1
	

	UUID
	xs:string
	1
	

	username
	xs:string
	1
	

	password
	xs:string
	1
	

	executionEnvRef
	xs:string
	1
	

	anyArg
	m2m:anyArgType
	0..n
	


6.2.2.21 m2m:softwareUpdateArgsType
Table 6.3.5.21‑1: Type Definition of m2m:softwareUpdateArgsType

	Element Path
	Element Data Type 
	Multiplicity
	Note

	UUID
	xs:string
	1
	

	version
	xs:string
	1
	

	URL
	xs:anyURI
	1
	

	username
	xs:string
	1
	

	password
	xs:string
	1
	

	executionEnvRef
	xs:string
	1
	

	anyArg
	m2m:anyArgType
	0..n
	


6.2.2.22 m2m:softwareUninstallArgsType
Table 6.3.5.22‑1: Type Definition of m2m:softwareUninstallArgsType

	Element Path
	Element Data Type 
	Multiplicity
	Note

	UUID
	xs:string
	1
	

	version
	xs:string
	1
	

	executionEnvRef
	xs:string
	1
	

	anyType
	m2m:anyArgType
	0..n
	


6.2.2.23 m2m:execReqArgsListType
Table 6.3.5.23‑1: Type Definition of m2m:execReqArgsListType
	Element Path
	Element Data Type 
	Multiplicity
	Note

	reset
	m2m:resetArgsType
	0..n
	

	reboot
	m2m:rebootArgsType
	0..n
	

	upload
	m2m:uploadArgsType
	0..n
	

	download
	m2m:downloadArgsType
	0..n
	

	softwareInstall
	m2m:softwareInstallArgsType
	0..n
	

	softwareUpdate
	m2m:softwareUpdateType
	0..n
	

	softwareUninstall
	m2m:softwareUninstallArgsType
	0..n
	


This type is an xs:choice.  It shall contain elements from no more than one row listed in the table above.
6.2.2.24 m2m:mgmtLinkRef
Table 6.3.5.24‑1: Type Definition of m2m:mgmtLinkRef

	Element Path
	Element Data Type 
	Multiplicity
	Note

	(base content)
	xs:anyURI
	1
	URI (of type xs:anyURI) with name and type attributes. 

	@name
	xs:NCName
	1
	The name attribute represents the name of the referenced resource instance.

	@type
	m2m:mgmtDefinition
	1
	The type attribute is restricted to the allowed specializations of resource type <mgmtObj>


In the above table, names of XML schema attributes are prefixed with a "@" character to differentiate these from Resource attribute names. The "@" character is not part of the actual attribute name.
6.2.2.25 m2m:resourceWrapper
This data type is used for the m2m:resource root element of the Content parameter of response primitives as defined in clause 7.5.2.
Table 6.3.5.25‑1: Type Definition of m2m:resourceWrapper

	Element Path
	Element Data Type 
	Multiplicity
	Note

	 m2m:<resourceType>
	(anonymous)
	1
	A representation of a Resource with specific type as described in clause 7.4

	URI
	xs:anyURI
	1
	Hierarchical URI of the resource


6.2.2.26 m2m:setOfAcrs
Table 6.3.5.26‑1: Type Definition of m2m:setOfAcrs

	Element Path
	Element Data Type 
	Multiplicity
	Note

	accessControlRules
	m2m:accessControlRule


	0..n
	Data type of privileges and selfPrivileges attributes


6.2.2.27 m2m:accessControlRule
Table 6.3.5.27‑1: Type Definition of m2m:accessControlRule

	Element Path
	Element Data Type 
	Multiplicity
	Note

	accessControlOriginators
	list of xs:anyURI
	1
	Reserved character '*' represents any Originators qualify the accessControlOriginators 

	accessControlOperations
	m2m:accessControlOperations
	1
	

	accessControlContexts
	
	0..n
	

	accessControlContexts/accessControlWindow
	m2m:scheduleEntry
	0..n
	

	accessControlContexts/accessControlIpAddresses
	
	0..1
	

	accessControlContexts/accessControlIpAddresses/ipv4Addresses
	list of m2m:ipv4
	0..1
	List of IPv4 addresses

	accessControlContexts/accessControlIpAddresses/ipv6Addresses
	list of m2m:ipv6
	0..1
	List of IPv6 addresses

	accessControlContexts/accessControlLocationRegions
	m2m:locationRegion
	0..1
	

	NOTE: Some of the above elements are defined in clause 9.6.2 of TS-0001 [6] with slightly different names as follows (name in parenthesis used in TS-0001): accessControlWindow (accessControlTimeWindow), accessControlIpAddresses (accessControlIpAddress)


The accessControlContexts/accessControlIpAddresses element may include either the ipv4Addresses element, ipv6Addresses element, or both elements.

Each individual IPv4 address of data type m2m:ipv4 in the list of IPv4 addresses is represented in dotted-decimal notation with optional Classless Inter-Domain Routing (CIDR) suffix in accordance with IETF RFC 4632 [29]. Each individual IPv6 address of data type m2m:ipv6 in the list of IPv6 addresses is represented in colon separated groups of hexadecimal digits with optional network prefix in accordance with IETF RFC 5952 [30]. Example IPv4 and IPv6 addresses which comply with data types m2m:ipv4 and m2m:ipv6, respectively, are given in Table 6.3.2-1.

6.2.2.28 m2m:locationRegion
Table 6.3.5.28‑1: Type Definition of m2m:locationRegion

	Element Path
	Element Data Type 
	Multiplicity
	Note

	circRegion
	List of 3 xs:float
	0..1
	The values represent latitude (+/-90 degrees), longitude (+/-180 degrees), and radius (metres)

	countryCode
	list of m2m:countryCode
	0..1
	


This is an xs:choice. A  locationRegion shall contain either:
1) A countryCode element, in which case circRegion shall not appear, or

2) A circRegion element, in which case countryCode shall not appear


6.2.2.29 m2m:childResourceRef
Table 6.3.5.29‑1: Type Definition of m2m:childResourceRef

	Element Path
	Element Data Type 
	Multiplicity
	Note

	(base content)
	xs:anyURI
	1
	URI of the child resource

	@name
	xs:NCName
	1
	Gives the name of the child resource pointed to by the URI

	@type
	m2m:resourceType
	1
	Gives the resourceType of the child resource pointed to by the URI


In the above table, names of XML schema attributes are prefixed with a "@" character to differentiate these from Resource attribute names. The "@" character is not part of the actual attribute name.

6.2.2.30 m2m:responseTypeInfo
Table 6.3.5.30‑1: Type Definition of m2m:responseTypeInfo
	Element Path
	Element Data Type 
	Multiplicity
	Note

	responseTypeValue
	m2m:responseType
	1
	See clause 6.3.4.2.6

	notificationURI
	List of xs:anyURI
	0..1
	This element may be included only when the responseType is set to "2" (nonBlockingRequestAsynch).

Empty list in this element shall be allowed. See Clause 7.5.1.2.5. 


6.2.2.31 m2m:rateLimit
Used in <subscription>.
Table 6.3.5.31‑1: Type Definition of m2m:rateLimit
	Element Path
	Element Data Type 
	Multiplicity
	Note

	maxNrOfNotify
	xs:nonNegativeInteger
	0..1
	

	timeWindow
	xs:duration
	0..1
	


6.2.2.32 m2m:operationResult
Used for operationResult attribute in <request> resource.
NOTE: This data type corresponds to the sequence of elements in the response primitive defined in clause 6.4.2.
Table 6.3.5.32‑1: Type Definition of m2m:operationResult

	Element Path
	Element Data Type 
	Multiplicity
	Note

	response Status Code
	m2m:responseStatusCode
	1
	See clause 6.3.4.2.9

	request Identifier
	m2m:requestID
	1
	See clause 6.3.3

	primitiveContent
	m2m:primitiveContent
	0..1
	See clause 6.3.5.5

	to
	xs:anyURI
	0..1
	

	from
	m2m:ID
	0..1
	See clause 6.3.3

	originating Timestamp
	m2m:timestamp
	0..1
	 

	result Expiration Timestamp
	m2m:absRelTimestamp
	0..1
	

	event Category
	m2m:eventCat
	0..1
	See clause 6.3.3


6.2.2.33 m2m:aggregatedResponse
Used when aggregating responses by a group.
Table 6.3.5.33‑1: Type Definition of m2m:aggregatedResponse
	Element Path
	Element Data Type 
	Multiplicity
	Note

	responsePrimitive
	See Table 6.4.2‑1 for detail.
	1..n
	


6.2.2.34 m2m:aggregatedResponse
Used when aggregating responses by a group.
Table 6.3.5.33‑1: Type Definition of m2m:aggregatedResponse
	Element Path
	Element Data Type 
	Multiplicity
	Note

	responsePrimitive
	See Table 6.4.2‑1 for detail.
	1..n
	


6.2.2.35 m2m:contentRef
A complex type that represents the content reference with an associated reference name and URI of the referenced resource..
Table 6.3.5.33‑1: Type Definition of m2m:contentRef
	Element Path
	Element Data Type 
	Multiplicity
	Note

	URIReference
	(anonymous)
	1..n
	

	URIReference/name
	xs:NCName
	1
	When the URIReference element occurs with multiplicity > 1, the value of each URIReference/name element shall be unique

	URIReference/URI
	xs:anyURI
	1
	hierarchical or non-hierarchical resourceID of a <contentInstance> resource

	URIReference
	(anonymous)
	1..n
	


6.2.2.36 m2m:dataLink
Table 6.2.2.36‑1: Type Definition of m2m:dataLink
	Element Path
	Element Data Type 
	Multiplicity
	Note

	
	
	
	

	@name
	xs:NCName
	1
	The name attribute represents the name of the referenced resource instance.

	URI
	xs:anyURI
	1
	URI of the referenced <container> or <flexContainer> resource instance

	attributeName
	xs:NCName
	0..1
	Contains 
(a) the name of a customAttribute in case the URI points to a <flexContainer> or 
(b) the string “#latest” in case the URI points to a <container>


In the above table, names of XML schema attributes are prefixed with a "@" character to differentiate these from Resource attribute names. The "@" character is not part of the actual attribute name.
-----------------------End of change 4---------------------------------------------

-----------------------Start of change 5-------------------------------------------

8.2.5 Complex data types members

In protocol bindings complex data types member names shall be translated into short names of Table 8.2.5-1.

Table 8.2.5‑1: Complex data type member short names

	Member Name
	Occurs in
	Short Name

	createdBefore
	filterCriteria, eventNotificationCriteria
	crb

	createdAfter
	filterCriteria, eventNotificationCriteria
	cra

	modifiedSince
	filterCriteria, eventNotificationCriteria
	ms

	unmodifiedSince
	filterCriteria, eventNotificationCriteria
	us

	stateTagSmaller
	filterCriteria, eventNotificationCriteria
	sts

	stateTagBigger
	filterCriteria, eventNotificationCriteria
	stb

	expireBefore
	filterCriteria, eventNotificationCriteria
	exb

	expireAfter
	filterCriteria, eventNotificationCriteria
	exa

	labels
	filterCriteria, eventNotificationCriteria
	lbl *

	resourceType
	filterCriteria
	ty *

	sizeAbove
	filterCriteria, eventNotificationCriteria
	sza

	sizeBelow
	filterCriteria, eventNotificationCriteriay
	szb

	contentType
	filterCriteria
	cty

	limit
	filterCriteria
	lim

	attribute
	filterCriteria, eventNotificationCriteria
	atr

	notificationEventType
	eventNotificationCriteria
	net

	operationMonitor
	eventNotificationCriteria, notificationEvent
	om

	representation
	notificationEvent
	rep

	filterUsage
	filterCriteria
	fu

	eventCatType
	eventCat
	ect

	eventCatNo
	eventCat
	ecn

	number
	batchNotify
	num

	duration
	batchNotify
	dur

	notification
	aggregatedNotification, 
Request Primitive Content
	sgn

	notificationEvent
	notification
	nev

	verificationRequest
	notification
	vrq

	subscriptionDeletion
	notification
	sud

	subscriptionReference
	notification
	sur

	creator
	notification
	cr*

	notificationForwardingURI
	notification
	nfu*

	IPEDiscoveryRequest
	notification
	idr

	filterCriteria
	IPEDiscoveryRequest
	fcr

	operation
	operationMonitor
	op*

	originator
	operationMonitor, IPEDiscoveryRequest
	or*

	accessId
	externalID
	aci

	MSISDN
	externalID
	msd

	action
	actionStatus
	acn

	status
	actionStatus
	sus

	childResource
	All except execInstance, announced resource, management resources from firmware
	ch

	accessControlRule
	privileges, selfPrivileges
	acr

	accessControlOriginators
	accessControlRule
	acor

	accessControlOperations
	accessControlRule
	acop

	accessControlContexts
	accessControlRule
	acco

	accessControWindow
	accessControlContexts
	actw

	accessControlIpAddresses
	accessControlContexts
	acip

	ipv4Addresses
	accessControlIpAddress
	ipv4

	ipv6Addresses
	accessControlIpAddress
	ipv6

	accessControlLocationRegion
	accessControlContexts
	aclr

	countryCode
	accessControlLocationRegion
	accc

	circRegion
	accessControlLocationRegion
	accr

	name
	attribute, anyArgType, mgmtLinkRef, childResourceRef, contentRef
	nm*

	value
	attribute
	val

	type
	anyArgType
	typ

	maxNrOfNotify
	rateLimit
	mnn

	timeWindow
	rateLimit
	tww

	scheduleEntry
	scheduleElement
	sce

	aggregatedNotification
	Request Primitive Content
	agn

	attributeList
	Request Primitive Content
	atrl

	aggregatedResponse
	Response Primitive Content
	agr

	resource
	Response Primitive Content
	rce

	URIList
	Response Primitive Content
	uril

	anyArg
	resetArgsType, rebootArgsType, uploadArgsType, downloadArgsType, softwareInstallArgsType softwareUpdateArgsType, softwareUninstallArgsType, execReqArgsListType
	any

	fileType
	downloadArgsType
	ftyp

	URI
	resourceWrapper
	uri

	URL
	downloadArgsType
	url*

	username
	uploadArgsType, downloadArgsType, softwareUpdateArgsType, softwareUninstallArgsType,
	unm

	password
	uploadArgsType, downloadArgsType, softwareUpdateArgsType, softwareUninstallArgsType,
	pwd

	filesize
	downloadArgsType
	fsi

	targetFile
	downloadArgsType
	tgf

	delaySeconds
	downloadArgsType
	dss

	successURL
	downloadArgsType
	surl

	startTime
	downloadArgsType
	stt

	completeTime
	downloadArgsType
	cpt

	UUID
	softwareInstallArgsType softwareUpdateArgsType, softwareUninstallArgsType,
	uuid

	executionEnvRef
	softwareInstallArgsType softawareUpdateArgsType, softwareUninstallArgsType,
	eer

	version
	softwareUninstallArgsType
	vr*

	reset
	execReqArgsListType
	rst

	reboot
	execReqArgsListType
	rbo*

	upload
	execReqArgsListType
	uld

	download
	execReqArgsListType
	dld

	softwareInstall
	execReqArgsListType
	swin

	softwareUpdate
	execReqArgsListType
	swup

	softwareUninstall
	execReqArgsListType
	swun

	tracingOption
	dekiveryMetaData
	tcop

	tracingInfo
	dekiveryMetaData
	tcin

	responseTypeValue
	responseTypeInfo
	rtv

	notificationURI
	responseTypeInfo
	Nu

	timeOfDay
	deletionContexts
	tod

	locationRegions
	deletionContexts
	lr

	URIReference
	contentRef
	urir

	attributeName
	dataLink
	atn

	NOTE: * marked short names have been already assigned in attribute Table 8.2.3-1.


-----------------------End of change 5---------------------------------------------

-----------------------Start of Changes to References Section -------------

2.2. Normative references

The following referenced documents are necessary for the application of the present document.

[1]
W3C, Extensible Markup Language (XML) 1.0 (Fifth Edition), W3C Recommendation 26 November 2008.

[2]
IETF RFC 3986: "Uniform Resource Identifier (URI): Generic Syntax".

[3]
W3C XMLSchemaP2: "W3C Recommendation (2004), XML Schema Part 2:Datatypes Second Edition.".

[4]
(void) 

[5]
(void) 

[6]
oneM2M TS-0001 "Functional Architecture"

[7]
oneM2M TS-0003 "Security Solutions"

[8]
IEEE 754-2008: "IEEE Standard for Floating-Point Arithmetic". 29 August 2008. 

NOTE: http://ieeexplore.ieee.org/servlet/opac?punumber=4610933

[9]
IETF RFC 4648: "The Base16, Base32, and Base64 Data Encodings".

[10]
IETF RFC 2045: "Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message Bodies". 

[11]
IETF RFC 3987:" Internationalized Resource Identifiers (IRIs)" . 

[12]
IETF BCP 47: "Best Current Practices 47". Concatenation of IETF RFC 4646:" Tags for Identifying Languages" (2006) and IETF RFC 4647: "Matching of Language Tags" ( 2006).

[13]
IETF RFC 3588: "Diameter Base Protocol". 

[14]
IETF RFC 6733: "Diameter Base Protocol". 

[15]
3GPP TS 23.682: " Digital cellular telecommunications system (Phase 2+); Universal Mobile Telecommunications System (UMTS); LTE; Architecture enhancements to facilitate communications with packet data networks and applications (3GPP TS 23.682 Release 11)".

[16]
3GPP TS 29.368: " Universal Mobile Telecommunications System (UMTS); LTE; Tsp interface protocol between the MTC Interworking Function (MTC-IWF) and Service Capability Server (SCS) (3GPP TS 29.368 Release 11)".

[17]
3GPP TS 23.003: " Digital cellular telecommunications system (Phase 2+); Universal Mobile Telecommunications System (UMTS); Numbering, addressing and identification (3GPP 23.003)".

[18]
(void)

[19]
IETF RFC 7159: "The JavaScript Object Notation (JSON) Data Interchange Format".

[20]
IETF RFC 4234: "Augmented BNF for Syntax Specifications: ABNF"

[21]
IETF RFC 3629: " UTF-8, a transformation format of ISO 10646".

[22]
oneM2M TS-0008 CoAP Protocol Binding

[23]
oneM2M TS-0009 HTTP Protocol Binding

[24]
oneM2M TS-0010 MQTT Protocol Binding

[25]
oneM2M TS-0011 Common Terminology 
[26]
IETF RFC 6837: " Media Type Specifications and Registration Procedures".

[27]
ISO 8601:2004; "Data elements and interchange formats -- Information interchange -- Representation of dates and times".

[28]
OMA-TS-REST-NetAPI_TerminalLocation: "Open Mobile Alliance; RESTful Network API for Terminal Location", Version 1.0.

[29]
IETF RFC 4632: " Classless Inter-domain Routing (CIDR): The Internet Address Assignment and Aggregation Plan".

[30]
IETF RFC 5952: "A Recommendation for IPv6 Address Text Representation".

[31]
3GPP TS 32.299: "Digital cellular telecommunications system (Phase 2+); Universal Mobile Telecommunications System (UMTS); LTE;  Telecommunication management;Charging management; Diameter charging applications (3GPP TS 32.299) Release 11".

[32]
IETF RFC 4006: " Diameter Credit-Control Application". 
[33]
W3C SPARQL 1.1 Query Language.
[34]
W3C RDF 1.1 XML Syntax.[35]
IETF RFC 4122: "A Universally Unique IDentifier (UUID) URN Namespace".
[x]
oneM2M TS-0012: "oneM2M Base Ontology"
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3
Definitions, symbols, abbreviations  and acronyms
3.1
Definitions

<defined term>: <definition>

<defined term>[N]: <definition>

3.2
Symbols

<symbol>
<Explanation>

3.3
Abbreviations and Acronyms
<ABBREVIATION/ACRONYM>
<Explanation>
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