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Introduction
Cross-resource subscription as a new feature has been adopted in TS-0001 (V3.7.0), which is supported by the following new attributes, resources, and operations included in TS-0001.
· New attribute associatedCrossResourceSub is introduced to <subscription> resource in clause 9.6.8.
· New  resource <crossResourceSubscription> is described in clause 9.6.58. 
· <crossResourceSubscription> can be a child resource of <CSEBase>, <remoteCSE>, and <AE>
· <crossResourceSubscription> has a virtual child resource subscriptionLinkDeletion

· <crossResourceSubscription> has a few new attributes: several of them (i.e. regularResourcesAsTarget, subscriptionsAsTarget, timeWindowSize) will be supported using existing oneM2M simple data type or create new oneM2M simple data type;  one attribute (i.e. timeWindowType) will be supported using a enumeration type; one attribute (i.e. eventNotificationCriteriaSet) will be supported by definiting a new oneM2M complex data type. 
· <crossResourceSubscription> also re-uses a few attributes of <subscription> resource. 
· New virtual resource subscriptionLinkDeletion is described in clause 9.6.59
· CRUD operations on <crossResourceSubscription> are described in clauses 10.2.10.22-10.2.10.25
· Cross-resource notification procedure is described in clause 10.2.10.26
· The virtual resource subscriptionLinkDeletion is used to remove a <subscription> resource from the subscriptionResourcesAsTarget attribute of a <crossResourceSubscription> resource. This is described in clause 10.2.10.27
Based on the above resources, attributes, and operations in TS-0001 (V3.7.0), the following changes/updates are proposed in this contribution for cross-notification procedure for TS-0004. 
· Cross-resource notification procedure is introduced to “7.5 Primitive-specific procedures and definitions” – Change 1
-----------------------Start of change 1-------------------------------------------
7.5 Primitive-specific procedures and definitions

7.5.1 Notification data object and procedures
7.5.1.1 Notification data object

Notification procedures represent a special case of the generic procedures defined in clause 7.2.2, where the Operation parameter of the request primitive is set to value "N" (Notify). In this case, the request primitive is referred to as Notify request primitive, and the associated response primitive is denoted as Notify response primitive.

A Notify request primitive shall convey a special notification data object in its Content parameter. This notification data object has no resource type representation in the oneM2M TS-0001 [6], since it does not represent a resource accessible by any M2M entities. The data type of the notification data object is defined in the tables below. The first column of Table 7.5.1.1‑2 defines the permitted names the root element the notification data object can take with the data type listed in the third column.

Table 7.5.1.1‑1: Data Type Definition of notification data object

	Data Type ID
	File Name
	Note

	notification
	CDT-notification-v3_3_0.xsd
	


Table 7.5.1.1‑2: Data Types for notification data objects
	Root Element Name
	Request Optionality
	Data Type
	Default Value and Constraints 

	
	N
	
	

	notification
	O
	m2m:notification
	

	aggregatedNotification
	O
	m2m:aggregatedNotification
	

	responsePrimitive
	O
	m2m:responsePrimitive
	

	securityInfo
	O
	m2m:securityInfo
	


When an Originator sends a Notify primitive to an AE Receiver, it shall use one of the serializations specified in that <AE>'s contentSerialization attribute. When an Originator sends a Notify primitive to a CSE, as the receiver or a transit CSE, it shall use one of the serializations specified in that <remoteCSE>’s contentSerialization attribute. If there is no contentSerialization value specified the Originator may use any serialization format.
7.5.1.2 Notification procedures

7.5.1.2.1 Introduction
Notification procedures shall be employed for the following use cases: 

· to notify Receiver(s) of modifications of a resource for an associated <subscription> resource,

· to request Receiver(s) to perform resource subscription verification,

· to notify deletion of the <subscription> resource,

· to notify Receiver(s) for Asynchronous Non-blocking Request,

· to notify Receiver(s) of modifications of a resource when the subscription relationship is established through the <group> resource.
· to send the response corresponding to a request delivered via service layer long polling (clause 7.4.22.2.2 Retrieve <pollingChannelURI>).
· to notify Receiver(s)(i.e. IPE) for on-demand discovery request.

· to notify Receiver(s) of the missing Time Series Data points for an associated <subscription> resource.
· to notify Receiver(s) of a security related request (e.g. dynamic authorization and end-to-end security).
· to notify Receiver(s) of a cross-resource notification generated by a <crossResourceSubscription> Hosting CSE.
The following sub-clauses specify the notification procedures for each of the above use cases.
7.5.1.2.X Cross-Resource Notification
Whenever the subscribed to resources’ modification triggers a notification procedure as defined in clause 7.5.1.2.2 and the subscription relationship is established through a <crossResourceSubscription> resource, the following procedure shall be performed to generate cross-resource notifications. The CSE which hosts the target resource (i.e. a regular target resource or a <subscription> resource) is referred to as Target Resource Hosting CSE, while the CSE which hosts the <crossResourceSubscription> resource is simply referred to as the Hosting CSE. 
The Target Resource Hosting CSE shall perform the steps defined in clause 7.5.1.2.2.

The Hosting CSE shall perform the following steps in order:

1) Wait for a notification (m2m:notification) to a <crossResourceSubsription> resource from target resources as indicated by regularResourcesAsTarget and subscriptionResourcesAsTarget attribute of the <crossResourceSubsription> resource.

2) Validate if the notification is sent from its own target resources when it gets a notification from the Target Resource Hosting CSE. The Hosting CSE shall return a response primitive with the Response Status Code indicating "ORIGINATOR_HAS_NO_PRIVILEGE" error if the validation fails.

3) Upon successful validation, use the designated time window mechanism as indicated by timeWindowType attribute of the <crossResourceSubsription> resource to determine if a cross-resource notification shall be issued. Only when expected changes on all target resources occur within the required time window (as indicated by timeWindowSize of the <crossResourceSubsription> resource), the Hosting CSE shall issue a cross-resource notification, which will be contained in a notification data object with type m2m:aggregatedNotification; otherwise, the Hosting CSE shall temporarily store the received notification until the current time window becomes expired. By using m2m:aggregatedNotification data object to contain the cross-resource notification, each notification from the Target Resource Hosting CSE is contained as an element in the m2m:aggregatedNotification data object.When the current time window becomes expired, the Hosting CSE shall discard all received notification from any Target Resource Hosting CSE for this <crossResourceSubsription> resource. 

a. If timeWindowType is PeriodicWindow,  the the Hosting CSE starts next new time window the current time window becomes expired. 

b. If timeWindowType is SlidingWindow, the Hosting CSE shall also close the current time window whenever a cross-resource notification is generated. Then next time window shall be started until the Hosting CSE receives next new notification from a Target Resource Hosting CSE. 

4) Send the cross-resource notification to the notificationURI.
5) "Wait for Response primitive" procedure.

6) Upon receiving the response, the Hosting CSE shall send the response separately to each individual Target Resource Hosting CSEs to respond their corresponding notify request.

The Subscriber or Notification Targets which receive cross-resource notifications form the Hosting CSE shall perform the following steps in order:

7) Extract each notification from the received cross-resource notification;

8) "Create a success response" procedure;
9) "Send the Response primitive" procedure.
-----------------------End of change 11-------------------------------------------
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