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Introduction
This CR adds the protocol level support for the time synchronization compensation functionality introduced in TS-0001 for Release 4. 
This includes the following:

· a new enableTimeCompensation attribute of an <AE> and <remoteCSE> resource
-----------------------Start of change 1-------------------------------------------
7.4.5
Resource Type <AE>
7.4.5.1
Introduction

The <AE> resource represents information about an Application Entity known to a given Common Services Entity.
The detailed description can be found in clause 9.6.5 in oneM2M TS-0001 [6].

Table 7.4.5.1‑1: Data type definition of <AE> resource

	Data Type ID
	File Name
	Note

	AE
	CDT-AE-v4_0_0.xsd
	XSD schema for AE resource


Table 7.4.5.1‑2: Universal/Common Attributes of <AE> 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

	location
	O
	O


Table 7.4.5.1‑3: Resource Specific Attributes of <AE> resource
	Attribute Name
	Request Optionality 
	Data Type
	Default Value and Constraints

	
	Create
	Update
	
	

	appName
	O
	O
	xs:string
	No default

	App-ID
	M
	NP
	xs:string
	No default

	AE-ID
	NP
	NP
	m2m:ID
	No default

	pointOfAccess
	O
	O
	m2m:poaList
	No default

	ontologyRef
	O
	O
	xs:anyURI
	No default

	nodeLink
	O
	O
	xs:anyURI
	No default

	requestReachability
	M
	O
	xs:boolean
	No default

	contentSerialization
	O
	O
	m2m:serializations
	No default

	e2eSecInfo
	O
	O
	m2m:e2eSecInfo
	No default

	M2M-Ext-ID
	O
	O
	m2m:externalID
	No default

	supportedReleaseVersions
	M
	O
	m2m:supportedReleaseVersions
	No default

	registrationStatus
	O
	O
	m2m:AERegistrationStatus
	No default

	trackRegistrationPoints
	O
	O
	xs:boolean
	No default

	sessionCapabilities
	O
	O
	m2m:sessionCapabilities
	No default

	triggerEnable
	O
	O
	xs:boolean
	false

	activityPatternElements
	O
	O
	m2m:activityPatternElements
	No default

	enableTimeCompensation
	O
	O
	xs:boolean
	false


Table 7.4.5.1‑4: Child resources of <AE> 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

	<group>
	[variable]
	0..n
	Clause 7.4.13

	<accessControlPolicy>
	[variable]
	0..n
	Clause 7.4.2

	<pollingChannel>
	[variable]
	0..n
	Clause 7.4.21

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

	<dynamicAuthorizationConsultation>
	[variable]
	0..n
	Clause 7.4.36

	<flexContainer>
	[variable]
	0..n
	Clause 7.4.37

	<timeSeries>
	[variable]
	0..n
	Clause 7.4.38

	<semanticMashupInstance>
	[variable]
	0..n
	Clause 7.4.50

	<multimediaSession>
	[variable]
	0..n
	Clause 7.4.56

	<triggerRequest>
	[variable]
	0..n
	Clause 7.4.57

	<crossResourceSubscription>
	[variable]
	0..n
	Clause 7.4.58

	<transactionMgmt>
	[variable]
	0..n
	Clause 7.4.60

	<transaction>
	[variable]
	0..n
	Clause 7.4.61


7.4.5.2
<AE> resource specific procedures for CRUD+N operations

7.4.5.2.0
Introduction

This clause describes AE resource specific behaviour for CRUD+N operations.

The entire AE registration procedure including <AE> resource creation procedure below is defined in clause 10.1.1.2.2 of oneM2M TS-0001 [6] ("Application Entity registration procedure").

7.4.5.2.1
Create

Originator:
No change from the generic procedures in clause 7.2.2.1 with the following exception:
· A CSE shall not originate a Create <AE> resource request.
Receiver:
Same as the generic procedures in clause 7.2.2.2 except replacement of Recv-6.3 procedure as follows:

1) The <serviceSubscribedNode> resource associated with the Hosting CSE shall be checked, using the credential provided by the Originator, to determine if the requested registration is allowed by any of <serviceSubscribedAppRule> resources which are linked from the ruleLinks attribute.

2) If the check fails, then the Hosting CSE shall return a response primitive with a Response Status Code indicating "SECURITY_ASSOCIATION_REQUIRED" error.
Additional primitive specific operations on Recv-6.0.1 "Requested operation is an AE registration?":

3) If the request is for an <AE> resource and if it is received at a MN-CSE or ASN-CSE with "/S" in the From parameter, but no specific AE-ID-Stem was provided with the CREATE request of the Registree AE, then this is an initial registration and the receiver shall execute the following steps in order:

a)
Compose a Create <AEAnnc> Request primitive with the following attribute values:

· The link attribute of the <AEAnnc> resource to be created shall be set to the SP-Relative-Resource-ID format of a - not yet existent - <AE> resource hosted on the Registrar CSE constructed with a Unstructured-CSE-relative-Resource-ID that is equal to the AE-ID-Stem value used for the Registree AE.

· The App-ID attribute of the <AEAnnc> resource to be created shall be set to the App-ID attribute value of the Registree AE.

· The concatenation of the string 'Credential-ID:' and the actual Credential-ID of the Security Association used by the Registree AE - if any - shall be placed into the labels attribute of the <AEAnnc> resource. If no Security Association was used by the Registree AE, a value of 'None' shall be used for Credential-ID.

b)
The From parameter of the CREATE request for the <AEAnnc> resource shall be set to the SP-relative-CSE-ID or Absolute-CSE-ID followed by '/S'.

c)
Send Create request to the IN-CSE that is associated with the Registree AE.

d)
Wait for Response primitive.

· Upon receipt of a successful response from the IN-CSE, the Registrar/Host CSE shall use the Unstructured-CSE-relative-Resource-ID that was used for the <AEAnnc> resource on the IN-CSE also as the assigned Unstructured-CSE-relative-Resource-ID for the <AE> resource to be created on the Registrar/Host CSE.

4) If the request is for an <AE> resource and if it is received at a MN-CSE or ASN-CSE with an AE-ID-Stem starting with "S", and this is an initial registration or a re-registration to the same Registrar CSE, then the receiver shall execute the following steps in order:
a)
Determine if <AEAnnc> resource already exists in the IN-CSE for the Registree AE. If so, compose an Update <AEAnnc> Request primitive to update the <AEAnnc> resource. If no <AEAnnc> resource already exists in the IN-CSE for the Registree AE, the receiver shall compose a Create <AEAnnc> Request primitive. In both cases, the request primitive shall have the following attribute values:

· The link attribute of the <AEAnnc> resource shall be set or updated to the SP-Relative-Resource-ID format of a - not yet existent - <AE> resource hosted on the Registrar CSE constructed with a Unstructured-CSE-relative-Resource-ID that is equal to the AE-ID-Stem value used for the Registree AE.
· The labels attribute of the <AEAnnc> resource shall be set or updated to the concatenation of the string 'Credential-ID:' and the Credential-ID of the Security Association used by the Registree AE, replacing the existing entry starting with 'Credential-ID:' if present. If no Security Association was used by the Registree AE, a value of 'None' shall be used for Credential-ID.

b)
The From parameter of the CREATE or UPDATE request for the <AEAnnc> resource shall be set to the SP-relative-CSE-ID or Absolute-CSE-ID followed by '/' and the AE-ID-Stem value.

c)
The To parameter shall contain the SP-relative-Resource-ID format of the Resource ID for the <AEAnnc> resource which shall be constructed from the CSE-ID of the IN-CSE and the AE-ID-Stem that the Registree AE provided.

d)
Send Create or Update request to the IN-CSE that is associated with the Registree AE.

e)
Wait for Response primitive.

· Upon receipt of a successful response from the IN-CSE, the Registrar/Host CSE shall use the Unstructured-CSE-relative-Resource-ID equal to the AE-ID-Stem provided by the Registree AE for the <AE> resource to be created on the Registrar/Host CSE.

5) If the request is for an <AE> resource and if it is received at a MN-CSE or ASN-CSE with an AE-ID-Stem starting with "S", and this is a re-registration to a new Registrar CSE, then the receiver shall execute the following steps in order:
a)
Determine if <AEAnnc> resource already exists in the IN-CSE for the Registree AE. If so, compose an Update <AEAnnc> Request primitive to update the <AEAnnc> resource. If no <AEAnnc> resource already exists in the IN-CSE for the Registree AE, the receiver shall compose a Create <AEAnnc> Request primitive. In both cases, the request primitive shall have the following attribute values:

· The link attribute of the <AEAnnc> resource shall be set or updated to the SP-Relative-Resource-ID format of a - not yet existent - <AE> resource hosted on the Registrar CSE constructed with an Unstructured-CSE-relative-Resource-ID that is equal to the AE-ID-Stem value used for the Registree AE.

· The labels attribute of the <AEAnnc> resource shall be set or updated to the concatenation of the string 'Credential-ID:' and the Credential-ID of the Security Association used by the Registree AE, replacing the existing entry starting with 'Credential-ID:' if present. If no Security Association was used by the Registree AE, a value of 'None' shall be used for Credential-ID.

b)
The From parameter of the CREATE or UPDATE request for the <AEAnnc> resource shall be set to the SP-relative-CSE-ID or Absolute-CSE-ID followed by '/' and the AE-ID-Stem value.

c)
The To parameter shall contain the SP-relative-Resource-ID format of the Resource ID for the <AEAnnc> resource which shall be constructed from the CSE-ID of the IN-CSE and the AE-ID-Stem that the Registree AE provided.

d)
Send Create or Update request to the IN-CSE that is associated with the Registree AE.

e)
Wait for Response primitive.

· Upon receipt of a successful response from the IN-CSE, the Registrar/Host CSE shall use the Unstructured-CSE-relative-Resource-ID equal to the AE-ID-Stem provided by the Registree AE for the <AE> resource to be created on the Registrar/Host CSE.

And addition of the following to step Recv-6.4:
· The Hosting CSE shall check for the presence of any resources having an AE-ID that matches the one specified in the request and that have the same parent as the new resource being created.
· If such a resource exists, then the Hosting CSE shall reject the request with a Response Status Code indicating "ORIGINATOR_HAS_ALREADY_REGISTERED" error.
And the addition of a new step following step Recv-6.11:

· If the enableTimeCompensation attribute of the <AE> resource is set to TRUE, the Hosting CSE shall perform time compensation functionality upon the AE’s requests and responses as defined in clause 10.2.24.3 in oneM2M TS-0001 [6].
7.4.5.2.2
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.

7.4.5.2.3
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 with the following exception.
The addition of a new step following step Recv-6.11:

· If the enableTimeCompensation attribute of the <AE> resource is updated from FALSE to TRUE, the Hosting CSE shall start performing time compensation upon the AE’s requests and responses as defined in clause 10.2.24.3 in oneM2M TS-0001 [6].
· If the enableTimeCompensation attribute of the <AE> resource is updated from TRUE to FALSE, the Hosting CSE shall stop performing time compensation functionality upon the AE’s requests and responses.
7.4.5.2.4
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 with the with the following addition:
Primitive Specific operation on Recv-6.6 "Announce/De-announce the resource":
6) If the request is for an <AE> resource and if it is received at a MN-CSE or ASN-CSE with AE-ID-Stem starting with "S" the receiver shall execute the following steps in order:
a)
Compose the Update <AEAnnc> Request primitive with the link attribute set to "INACTIVE".

b)
Send Update request to the announced to IN-CSE.

c)
Wait for Response primitive.

7.4.5.2.5
Notify

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-------------------------------------------

7.4.4
Resource Type <remoteCSE>

7.4.4.1
Introduction

A <remoteCSE> resource shall represent a remote CSE that is registered to the Registrar CSE. <remoteCSE> resources shall be located directly under the <CSEBase> of the Registrar CSE.

In addition each registered CSE shall have a <remoteCSE> resource representing its Registrar CSE. This is located directly under the registered CSE's <CSEBase>.

The detailed description can be found in clause 9.6.4 in oneM2M TS-0001 [6].

Table 7.4.4.1‑1: Data type definition of <remoteCSE> resource
	Data Type ID
	File Name
	Note

	remoteCSE
	CDT-remoteCSE-v4_0_0.xsd
	


Table 7.4.4.1‑2: Universal/Common Attributes of <remoteCSE> 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

	location
	O
	O


Table 7.4.4.1‑3: Resource Specific Attributes of <remoteCSE> resource
	Attribute Name
	Request Optionality 
	Data Type
	Default Value and Constraints

	
	Create
	Update
	
	

	cseType
	O
	NP
	m2m:cseTypeID
	No default

	pointOfAccess
	O
	O
	m2m:poaList
	No default

	CSEBase
	M
	NP
	xs:anyURI
	No default

	CSE-ID
	M
	NP
	m2m:ID
	No default

	M2M-Ext-ID
	O
	O
	m2m:externalID 
	No default

	Trigger-Recipient-ID
	O
	O
	m2m:triggerRecipientID
	No default

	requestReachability
	M
	O
	xs:boolean
	No default

	nodeLink
	O
	O
	xs:anyURI
	No default

	triggerReferenceNumber
	O
	O
	xs:unsignedInt
	No default

	contentSerialization
	O
	O
	m2m:serializations
	No default

	e2eSecInfo
	O
	O
	m2m:e2eSecInfo
	No default

	descendantCSEs
	O
	O
	m2m:listOfM2MID
	No default

	supportedReleaseVersions
	M
	O
	m2m:supportedReleaseVersions
	No default

	multicastCapability
	O
	O
	m2m:multicastCapability
	No default

	externalGroupID
	O
	O
	m2m:externalID
	No default

	triggerEnable
	O
	O
	xs:boolean
	false

	activityPatternElements
	O
	O
	m2m:activityPatternElements
	No default

	enableTimeCompensation
	O
	O
	xs:boolean
	false


Table 7.4.4.1‑4: Child resources of <remoteCSE> resource

	Child Resource Type 
	Child Resource Name
	Multiplicity
	Ref. to Resource Type Definition

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

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

	<flexContainer>
	[variable]
	0..n
	Clause 7.4.37

	<flexContainerAnnc>
	[variable]
	0..n
	Clause 7.4.37

	<group>
	[variable]
	0..n
	Clause 7.4.13

	<groupAnnc>
	[variable]
	0..n
	Clause 7.4.13

	<accessControlPolicy>
	[variable]
	0..n
	Clause 7.4.2

	<accessControlPolicyAnnc>
	[variable]
	0..n
	Clause 7.4.2

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

	<pollingChannel>
	[variable]
	0..1
	Clause 7.4.21

	<nodeAnnc>
	[variable]
	0..n
	Clause 7.4.36

	<dynamicAuthorizationConsultation>
	[variable]
	0..n
	Clause 7.4.36

	<flexContainer>
	[variable]
	0..n
	Clause 7.4.37

	<timeSeries>
	[variable]
	0..n
	Clause 7.4.38

	<timeSeriesAnnc>
	[variable]
	0..n
	Clause 7.4.38

	<remoteCSEAnnc>
	[variable]
	0..n
	Clause 7.4.4

	<AEAnnc>
	[variable]
	0..n
	Clause 7.4.5

	<locationPolicyAnnc>
	[variable]
	0..n
	Clause 7.4.10

	<ontologyRepositoryAnnc>
	[variable]
	0..1
	Clause 7.4.46

	<semanticMashupJobProfile>
	[variable]
	0..n
	Clause 7.4.49

	<semanticMashupJobProfileAnnc>
	[variable]
	0..n
	Clause 7.4.49

	<semanticMashupInstance>
	[variable]
	0..n
	Clause 7.4.50

	<semanticMashupInstanceAnnc>
	[variable]
	0..n
	Clause 7.4.50

	<crossResourceSubscription>
	[variable]
	0..n
	Clause 7.4.58

	<transactionMgmt>
	[variable]
	0..n
	Clause 7.4.60

	<transaction>
	[variable]
	0..n
	Clause 7.4.61


7.4.4.2
<remoteCSE> resource specific procedures for CRUD operations

7.4.4.2.0
Introduction

The entire CSE registration procedure including <remoteCSE> resource creation procedure below is defined in clause 10.1.1.2.1 in oneM2M TS-0001 [6] ("CSE registration procedure").
7.4.4.2.1
Create

Originator:
No change from the generic procedures in clause 7.2.2.1 with the following exception:
· An AE shall not originate a Create <remoteCSE> resource request.
· The Originator, upon receipt of successful CREATE response message, shall create a <remoteCSE> resource locally. It shall populate this resource with all the mandatory attributes for a <remoteCSE>.

· The Originator may issue a RETRIEVE request to the registrar <CSEBase> to fetch additional information about the registrar CSE and add this information to its local <remoteCSE> resource. The Originator may choose which optional attributes to include in its <remoteCSE> resource.
Receiver:

Same as the generic procedures in clause 7.2.2.2 except replacement of Recv-6.3 step with following:

7) The Hosting CSE shall check if the credential provided by the Originator is valid.

8) If the check fails, then the Hosting CSE shall return a response primitive with a Response Status Code indicating "SECURITY_ASSOCIATION_REQUIRED" error.
And addition of the following to step Recv-6.4:
9) If the Hosting CSE is an ASN-CSE, then it shall reject the request with Response Status Code indicating an “OPERATION_NOT_ALLOWED" error.
10) The Hosting CSE shall check for the presence of any resources having a CSE-ID that matches the one specified in the request and that have the same parent as the new resource being created.
11) If such a resource exists, then the Hosting CSE shall reject the request with a Response Status Code indicating "ORIGINATOR_HAS_ALREADY_REGISTERED" error.
And addition of the following to step Recv-6.5:
12) If the Receiver CSE has registered to another CSE, the Receiver CSE shall send an update request to its Registrar CSE to add the CSE-IDs of the Originator CSE and the Originator CSE's descendants into the descendantCSEs attribute of the Receiver CSE's <remoteCSE> hosted by the Registrar CSE.
The addition of a new step following step Recv-6.11:

· If the enableTimeCompensation attribute of the <remoteCSE> resource is set to TRUE, the Hosting CSE shall start performing time compensation upon the Registree CSE’s requests and responses as defined in clause 10.2.24.3 in oneM2M TS-0001 [6].

7.4.4.2.2
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.

7.4.4.2.3
Update

Originator:
No change from the generic procedures in clause 7.2.2.1 with the following exception:

· An AE shall not originate a Update <remoteCSE> resource request.
Receiver:
Same as the generic procedures in clause 7.2.2.2 with the following exceptions:

The addition of the following to step Recv-6.5:

· If the descendantCSEs attribute is updated, and the Receiver CSE has registered to another CSE, the Receiver CSE shall send an update request to its Registrar CSE to make the corresponding updates to the descendantCSEs attribute of the Receiver CSE's <remoteCSE> hosted by the Registrar CSE.
The addition of a new step following step Recv-6.11:

· If the enableTimeCompensation attribute of the <remoteCSE> resource is updated from FALSE to TRUE, the Hosting CSE shall start performing time compensation upon the Registree CSE’s requests and responses as defined in clause 10.2.24.3 in oneM2M TS-0001 [6].

· If the enableTimeCompensation attribute of the <remoteCSE> resource is updated from TRUE to FALSE, the Hosting CSE shall stop performing time compensation functionality upon the Registree CSE’s requests and responses.
7.4.4.2.4
Delete

Originator:
No change from the generic procedures in clause 7.2.2.1 with the following exceptions:

· An AE shall not originate a Delete <remoteCSE> resource request.
· The Originator, upon receipt of successful DELETE response message, shall delete the corresponding <remoteCSE> resource locally.
Receiver:
Same as the generic procedures in clause 7.2.2.2 except addition of the following to step Recv-6.5:

If the Receiver CSE has registered to another CSE, the Receiver CSE shall send an update request to its Registrar CSE to delete the CSE-IDs of the Originator CSE and the Originator CSE's descendants from the descendantCSEs attribute of the Receiver CSE's <remoteCSE> hosted by the Registrar CSE.
-----------------------End of change 2-------------------------------------------

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

8.2.3
Resource attributes

In protocol bindings, resource attributes names shall be translated into short names shown in the following tables.

…

Table 8.2.3‑6: Resource attribute short names (6/6)

	Attribute Name
	Occurs in
	Short Name

	…
	…
	…

	enableTimeCompensation
	AE, remoteCSE
	etc


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