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Introduction
1. Motivation:

The clause 6.2.1 of TR-0053 introduces retargeting a request to an AE. Two limitations have been described in the clause 6.2.2. One limitation is related to existing subscription/notification mechanism, as described below (copied from the clause 6.2.2 of TR-0053): 

Limitation #2 – This limitation involves the oneM2M subscription/notification framework and how it is not an optimal mechanism for re-targeting requests to an AE hosted on a lightweight device.  Currently the oneM2M subscription/notification framework does support the capability to re-target UPDATE requests to an AE as illustrated in Figure 6.2.1-1.  This is done by sending a NOTIFY request to an AE when an UPDATE request is received to the AE’s mirrored resource.  Within the NOTIFY request, the updated representation of the mirrored resource is provided.  When this NOTIFY request is sent to the AE, the Hosting CSE holds-off sending the UPDATE response to the Originator until the Hosting CSE receives a NOTIFY response back from the AE.  When the AE receives the NOTIFY it can extract and process the resource representation from the payload.  The AE can then send a NOTIFY response back to the Hosting CSE indicating whether it successfully processed the updated resource representation and it is ok for the Hosting CSE to apply the update to the mirrored resource.  The Hosting CSE in turn processes the NOTIFY response, conditionally updates the mirrored resource, and returns a response back to the Originator.  The major drawback with  re-targeting UPDATE requests to an AE via the oneM2M subscription/notification framework is the extra overhead incurred with tunneling/encapsulation the updated resource representation with the NOTIFY request.  This tunneling/encapsulation adds extra overhead to the message size as well as message processing.  

Other than UPDATE, the oneM2M subscription/notification framework does not currently support re-targeting other types of requests (e.g. RETRIEVE) to AEs.  Re-targeting these other types of requests to an AE can be very useful since it can allow an Originator’s RETRIEVE request to be forwarded to AE if/when the mirrored resource does not contain a representation that meets the Originator’s freshness requirements (i.e. it’s too stale).  Re-targeting a RETRIEVE via the oneM2M subscription/notification framework however is more complex and less efficient than the UPDATE and for this reason oneM2M has not defined support for this capability.  For example, if oneM2M were to entertain this idea, then it would most likely have to define something like what is shown in Figure 6.2.2-3. The added complexity/inefficiency in this procedure is the additional UPDATE request from AE1 to the Hosting CSE when AE1 receives a NOTIFY request that a RETRIEVE to its mirrored resource in the Hosting CSE was received from AE2.  This UPDATE is needed to provide the Hosting CSE with an updated representation that the Hosting CSE can then use to update the representation of its mirrored resource and include in the response back to the Originator.   From this figure, one can see that re-targeting RETRIEVE requests to AEs via the oneM2M subscription/notification framework has its limitations and complexities and is not very efficient.  For this reason, oneM2M should analyze other alternatives.  

Enhancements to oneM2M subscription/notification could provide a lightweight solution to retarget a RETRIEVE request. 

2. Proposed Solution:

A mechanism and a procedure to enable an AE to subscribe to a Service Layer resource and receive content retrieval, content discovery, or other types of requests embedded within notification requests from the Service Layer.  Likewise, support to allow an AE to return a corresponding content retrieval, content discovery, or other types of responses back to the Service Layer embedded within the notification response.
3. Summary of Changes:
The major change is to the clause 6.2.4 of TR-0053, which is about solutions for retargeting a request to an AE. 

· Procedure for retargeting a RETRIEVE request via Notification message. 

· Enhanced oneM2M Notification Event and Content Types. 

-----------------------Start of change 1-------------------------------------------
6.2.4 Potential Solutions
6.2.4.X Solution X: Using Subscription/Notification to Retarget RETRIEVE Requests
Figure 6.2.4.X-1 illustrates a retargeting procedure, where a Hosting CSE retargets a RETRIEVE request to a Registree AE using an enhanced subscription/notification mechanism. In this example, the Hosting CSE maintains a given resource, but its representation may be missing or not up-to-date all the time. The original representation of the given resource is kept locally at the Registree AE and it is always up-do-date. An Originator AE or CSE aims to retrieve the latest representation of the given resource.   
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Figure 6.2.4.X-1: Retargeting a RETRIEVE request to an AE via a Notification Message
Step 000: A Registree AE and an Originator AE first register with the Hosting CSE. The Originator AE then discovers the Registree AE.   The details of these procedures have been specified in oneM2M TS-0001.  

Steps 001a-c: The Registree AE makes a subscription to RETRIEVE operations that target on a given resource. In other words, the Registree AE expects to receive a notification from the Hosting CSE whenever it receives a request to retrieve the given resource from an Originator AE (or CSE). 

Step 002: An Originator AE issues a RETRIEVE request to a given resource that the Registree AE has performed Steps 001a-c on.   

Step 003: The Hosting CSE checks existing subscriptions on the given resource. Since there is a subscription on “RETRIEVE” operation, the Hosting CSE generates a notification message that contains the RETRIEVE Request received in Step 002.
FFS – Investigate whether a complete oneM2M RETRIEVE request primitive or simpler subset of information (e.g. To request parameter, etc) should be included in the notification request payload. 
Step 004: The Hosting CSE sends the notification message to the corresponding subscriber of the given resource (i.e. Registree AE).   
Step 005: The Registree AE receives and processes the RETRIEVE request from the Hosting CSE.  
Step 006: The Registree AE sends a response to the Hosting CSE, which contains the representation of the given resource being retrieved.

FFS – Investigate whether the response embedded within the notification response payload should include a oneM2M RETRIEVE response primitive or a simpler subset of information.

Step 007: Upon receiving the response from the Registree AE, the Hosting CSE may store or refresh the representation of the given resource. 

Step 008: The Hosting CSE forwards the received response in Step 006 to the Originator AE.

In order to support the procedure illustrated in Figure 6.2.4.X-1, a new type of notification event is defined for the oneM2M subscription eventNotificationCriteria.  The new event is triggered when an attempt to retrieve a subscribed-to resource (e.g. the latest <contentInstance> of a subscribed-to <container> resource) and the resource is either not present or its creationTime is older than the time specified within the createdAfter filterCriteria of the retrieve request.  This is shown in Table 6.2.4.X-1 below.

Table 6.2.4.X-1:  New Types of Notification Events
	Condition Tag
	Multiplicity
	Description

	notificationEventType
	0..8
	Two New Types: 

Type H: Generate an event when a retrieve request is attempted to retrieve a subscribed-to-resource and the state of the subscribed-to-resource attributes match the specified eventNotificationCriteria conditions (e.g. lastModifiedTime is chronologically before a specified unmodifiedSince value).  If no eventNotificationCriteria conditions are specified, then an event is generated when a retrieve request is attempted to the subscribed-to-resource regardless of the state of the subscribed-to-resource attributes.    
Type I: Generate an event when a retrieve request is attempted to a direct child of the subscribed-to resource and the state of the direct child resource attributes match the specified eventNotificationCriteria conditions (e.g. childResourceType is <contentInstance> and creationTime is older than a specified createdAfter value).  If no eventNotificationCriteria conditions are specified, then an event is generated when a retrieve request is attempted to any direct child of the subscribed-to-resource regardless of the state of the direct child attributes




In addition, a new type of notification content is defined for oneM2M notifications.  The new content type allows an incoming request targeting the subscribed-to-parent resource to be encapsulated in the notification. This is shown in Table 6.2.4.X-2 below.

Table 6.2.4.X-2:  New Type of Notification Content

	Condition Tag
	Multiplicity
	Description

	notificationContentType
	0..1
	A new notification content type “Request” is defined as described below.  

“Request” – For this content type, one or more requests targeting the subscribed-to-parent resource shall be contained within the content of the notification request. 


These new notification event and content types enable a oneM2M subscription to be used for retargeting of requests from a Hosting CSE to an AE. An AE can use these new features to configure the CSE to retarget requests that it receives for a given resource to the AE to be serviced. When triggered the new event can result in the Hosting CSE generating and sending a notification request to a specified target (e.g. an AE) defined by the notificationURI attribute of the subscription. The content of the notification can contain one or more embedded requests originally targeting the parent resource of the subscription and that the Hosting CSE retargets.  Upon receiving the notification, the receiver (e.g. AE) can process the re-targeted request(s) embedded in the content of the notification and response(s) can be returned to the Hosting CSE embedded within the content of the notification response. Upon receiving the notification response, the Hosting CSE can process the notification response and re-target the response(s) embedded in the content of the notification response back to the originator(s) of the request(s).

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