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Introduction
This contribution provides further analysis of the use cases presented in clause 6, in order to identify key issues (and corresponding solutions) for the Vehicular Domain.
-----------------------Start of change 1-------------------------------------------

9.X Key Issue XYZ: Cross-Resource Subscription

Clause 6.7 requires that oneM2M System shall enable subscriptions to changes to multiple resources which aim to generate notifications if and only if the expected changes to those resources occur concurrently. 

Assuming the scenario in clause 6.7 where concurrent changes to several resources need to be identified for a single event detection. A Release 2 implementation would require the subscriber to create several subscriptions. Both the host and the subscriber will process and monitor a potentially high number of individual notifications, although the concurrent change might be very rare. In order to prevent the loss of individual notifications to affect event evaluation, the subscriber would need to implement potentially sophisticated logic without event generation knowledge available only at the host.
This results the following issue: 

· Subscriptions to changes to multiple resources using separate subscriptions require a messaging overhead in processing subscription requests by the host and processing un-actionable notifications by the subscriber.

· In addition transmission issues due to vehicle mobility which affect individual notifications create undue burdens on the subscriber/receiver in order to evaluate the occurrence of the event of interest
-----------------------End of change 1 ------------------------------------------
-----------------------Start of change 2 ------------------------------------------

10.X Solution A 

10.X.1 Solution Description

In order to address the Key Issue XYZ, a subscriber AE/CSE needs to create resource subscriptions where automatic notifications depend on two or more resources, not a single resource. In other words, notifications are generated when changes to multiple resources occur concurrently. This subscription type (termed here Cross-Resource Subscription) involves multiple resources which do not necessarily have parent-child relationship. The corresponding notifications are termed Cross-Resource Notifications. 
The subscriber indicates specific requirements when issuing a Cross-Resource Subscription request to the resource host. The basic procedure is described below:
Step 1: The subscriber sends a Cross-Resource Subscription request to the resource host. This request message will inform the resource host that the subscriber is interested in concurrent changes of multiple resources and expects to receive a single notification if all changes take place. For this purpose, the message may include parameters such as: 
· target resources (targetResourcesList): the list of target resources for the Cross-Resource subscription 
· event notification criteria (eventNotificationCriteriaList): the list of event notification criteria (as defined in oneM2M Release 2) for all target resources. One event notification criteria could apply to each individual resource in listOfTargetResources.  

· time window for evaluation: Includes information about window type (windowType), e.g. periodic, sliding, etc.  and a window duration (windowDuration). The time window is used by the resource host to determine if the expected changes to the target resources should generate Cross-Resource Notifications.
Step 2: The resource host processes the received Cross-Resource Subscription request. If the request is approved, the resource host will create a local subscription resource to maintain the subscription request. 

Step 3: The resource host sends a response to the subscriber. The response may include a Uniform Resource Identifier (URI) of the local subscription resource created in Step 2. 

Step 4: The resource host observes that events on target resources take place. 

Step 5: The resource host uses the time window mechanism to determine whether a notification should be generated.  The time window mechanism implemented in the resource host enables the host to relieve the subscriber of the processing burden which would be required if using existing single-resource subscription mechanisms in oneM2M Release 2, as discussed in clause 9.X.
Step 6: The resource host sends a notification to the subscriber (and/or other entities if specified by the notificationURIs in Step 1) assuming the decision from Step 5 is yes.
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Figure 9.X.1. Solution Procedures for Cross-Resource Subscription

10.X.2 Solution Applicability

This solution applies to Key Issue XYZ

-----------------------End of change 2 ------------------------------------------
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