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Introduction
This contribution introduces several proposals for cross Resource subscription specified in TS-0001.

1. Cross-notification only when expected changes occur in sequence

The Hosting CSE is now defined to generate a cross-resource notifications only when expected changes occur on a designated number of target resources concurrently within a time window. But there is a case where the subscriber wants to get a cross-resource notifications only when expected changes occur in a given sequence.
But, because current cross-resource notification is generated regardless of the sequence, the recevicer should check on whether the cross-resource notification is meaningful or not based on sequence information (the sequence of eventNotificationCriteria of regularResourcesAsTarget and subscriptionResourceAsTarget). This might be burden to the receiver (application). This burden can be relieved by having sequence information of eventNotificationCriteria of <crossResourcesubsciption>.
2.  Independent expiration counter for <crossResourcesubsciption>

The <subscription> resource has expirationCounter attribute as a deleting policy. Similarly, the cross-resource subscriber wants to have independent deleting policy for <crossResourceSubsciption>. In this regard, it needs to define expirationCounter for <crossResourceSubsciption>

3.  expiration counter update in target resource while creating cross resource subscription
The <crossResourcesubsciption> resource is related to a set of target resources which could be existing <subscription> and/or other subscribable oneM2M resources. If a target <subscription> resource is deleted by reaching expirationCounter, the <crossResourcesubsciption> shall be deleted accordingly. But while creating new <crossResourcesubsciption> resource, if the current number of notification of the target <subscription> almost reach into expirationCounter, the <crossResourcesubsciption> resource can be deleted a short time later after creating the <crossResourcesubsciption> resourece, which is not situation that the cross-resource subscriber expects. For example, if the expirationCounter for target subscription is updated by adding expirationCounter of new <crossResourcesubsciption>, above mentioned problem can not be happened. In this regard, a new attribute called expirationCounterupdatepolicy be defined. 
-----------------------Start of change 1-------------------------------------------
9.6.58
Resource Type crossResourceSubscription 
The <crossResourceSubscription> resource represents a cross-resource subscription over a set of target resources which could be existing <subscription> and/or other subscribable oneM2M resources. The Hosting CSE shall generate a cross-resource notifications only when expected changes occur on a designated number of target resources concurrently within a time window.  The <crossResourceSubscription> resource shall specify the involved target resources in order to generate cross-resource notification. 

The <crossResourceSubscription> resource shall contain the child resources specified in Table 9.6.58-1.
Table 9.6.58-1: Child resources of <crossResourceSubscription> resource

	Child Resources of <crossResourceSubscription>
	Child Resource Type
	Multiplicity
	Description

	notificationSchedule
	<schedule>
	0..1
	See clause 9.6.9.

	[variable]
	<notificationTargetMgmtPolicyRef>
	0..n
	See clause 9.6.31.

	nstr
	<notificationTargetSelfReference>
	1
	See clause 9.6.34.

	sld
	<subscriptionLinkDeletion>
	1
	A virtual resource which shall be used by a <subscription> Hosting CSE, if the <subscription> is included in the subscriptionResourcesAsTarget list of this <crossResourceSubscription> resource,  to delete the <subscription> resource from the list.


The <crossResourceSubscription> resource shall contain the attributes specified in Table 9.6.58-2. 

Table 9.6.58-2: Attributes of <crossResourceSubscription> resource

	Attributes of 
<crossResourceSubscription>
	Multiplicity
	RW/

RO/

WO
	Description

	resourceType
	1
	RO
	See clause 9.6.1.3.

	resourceID
	1
	RO
	See clause 9.6.1.3.

	resourceName
	1
	WO
	See clause 9.6.1.3.

	parentID
	1
	RO
	See clause 9.6.1.3.

	expirationTime
	1
	RW
	See clause 9.6.1.3. 

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.

	labels
	0..1 (L)
	RW
	See clause 9.6.1.3.

	creationTime
	1
	RO
	See clause 9.6.1.3.

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3.

	stateTag
	1
	RO
	See clause 9.6.1.3.

	announceTo
	0..1 (L)
	RW
	See clause 9.6.1.3.

	announcedAttribute
	0..1 (L)
	RW
	See clause 9.6.1.3.

	dynamicAuthorizationConsultationIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.

	creator
	1
	RO
	See clause 9.6.1.3.

	expirationCounter
	0..1
	RW
	See clause 9.6.8.

	notificationURI
	1 (L)
	RW
	See clause 9.6.8.

	notificationContentType
	1
	RW
	See clause 9.6.8.

	notificationEventCat

	0..1
	RW
	See clause 9.6.8.

	subscriberURI
	0..1
	WO
	See clause 9.6.8.

	regularResourcesAsTarget
	0..1
	RW
	This attribute indicates a list of regular resources (i.e. normal resources rather than <subscription> resources), which shall be used as the target resource for this cross-resource subscription. Here, the regular resource is referred to as any subscribable oneM2M resources. 

	subscriptionResourcesAsTarget
	0..1
	RW
	This attribute indicates a list of existing <subscription> resources, which shall be used as the target resource for this cross-resource subscription. 

	timeWindowType
	1
	RW
	This attribute indicates the type of time window mechanisms (e.g. timeWindowType=1 stands for periodic time window without any overlapping and timeWindowType=2 represents sliding time window where current time window will be slided to become next time window when a cross-resource notification is generated for instance) which will be used to determine the generation of a cross-resource notification. 

	timeWindowSize
	1
	RW
	This attribute indicates the size or time duration (e.g. in seconds) of the time window, based on which cross-resource notifications shall be generated. Note that the maximum window size (e.g. 60 seconds) may be enforced by the Hosting CSE for a subscriber; if the timeWindowSize indicated or requested by a subscriber is larger than the maximum window size, the Hosting CSE may reject the subscriber’s request for cross-resource subscription.  

	eventNotificationCriteriaSet
	0..1(L)
	RW
	This attribute lists eventNotificationCriteria for each regular target resource as indicated in regularResourcesAsTarget attribute and involved in a cross-resource subscription. If there is only one eventNotificationCriteria contained in this attribute, it shall be applied to all target resources as indicated by regularResourcesAsTarget attribute. If only subscriptionResourcesAsTarget attribute appears (i.e. no regularResourcesAsTarget attribute), eventNotificationCriteriaSet shall not be needed. This attribute may include an indiation of a sequence of eventNotificationCriteria. In this case, the specified eventNotificationCriteria should be satisfied in the given sequence so that the subscriber can get a notification only when mutiple eventNotificaionCriteria are met in the specified sequence.
See clause 9.6.8 for the description of eventNotificationCriteria.

	expirationCounter
	0..1
	RW
	This attribute (notification policy) indicates that the subscriber wants to set the life of this crossResourcesubscription to a limited number of maximum notifications. When the number of sent out notifications reaches the value of this counter, the <crossResourcesubscription> resource shall be deleted, regardless of any other policy.

	expirationCounterUpdatePolicy
	0..1
	RW
	This attribute (notification policy) indicates update policy on expirationCounter of the target subscription. The possible values for expirationCounterUpdatePolicy are :
· “NoUpdate”
· “AddUpdate”
“AddUpdate” indicates that expirationCounter of <crossResourceSubscription> resource is added to expirationCounter of target <subscription>.


-----------------------End of change 1---------------------------------------------
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