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Introduction
This contribution provides additional details for Solution B of Key Issue 2 (Maintaining AE contact information).  In particular, this contribution presents the impacted resource types and information flows to implement the solution. 
-----------------------Start of change 1-------------------------------------------
10
 Potential Solutions for the Key Issues

Editor’s Note: This clause summarizes solutions for the Key Issues. Each solution is captured in a separate clause.

10.X Solution B 

10.X.1 Solution Description

Editor’s Note: The use of announcement for the <AE> resource at the IN-CSE should be addressed further.

This solution addresses Key Issue 2, and avoids the need for the IN-CSE to contact all ASN/MN-CSEs in the oneM2M System, to inform them about an AE mobility event. The solution relies on the IN-CSE being aware of the ASN/MN-CSEs that have oneM2M services that use AE contact information (namely notification list of subscribe/notify, link associated with an announced resource, notification list of a non-blocking asynchronous request, and member list of a group resource). The IN-CSE keeps a master list of AE contact information for each ASN/MN-CSE in the oneM2M System. 

The operation involves two processes:

1) Keeping the IN-CSE in sync with all ASN/MN-CSEs that have resources that contain an <AE> resource URI.

2) Once an AE mobility event is detected, the IN-CSE determining the impacted ASN/MN-CSEs, and only updating these with the new AE contact information.
Process 1: Keeping IN-CSE in sync

Step 1: IN-CSE creates a resource to store AE contact information for each ASN/MN-CSE. This may be a simple list of <AE> resource URIs associated with each ASN/MN-CSE. For example, these may be stored in a <masterAEContactList> resource.

Step 2: When a service using AE contact information is created/updated/deleted at an ASN/MN-CSE, the ASN/MN-CSE notifies the IN-CSE. The notification includes the AE contact information.

Step 3: Upon reception of the notification, the IN-CSE updates the <masterAEContactList> accordingly. Either adding or deleting the entry for the impacted CSE. 

Process 2: Updating AE contact information in oneM2M system

Step 1: The IN-CSE determines that an AE mobility event has occurred. An AE mobility event occurs when an AE has moved and has re-registered to a new ASN-CSE or MN-CSE. 

· For cases where the AE-ID is assigned by the IN-CSE (AE-ID-Stem starts with the letter ‘S’) the IN-CSE may examine the re-registration <AE> announcement. If this announcement is using a previously allocated AE-ID, but coming from a different ASN-CSE or MN-CSE, the IN-CSE can make the determination that this registration is as a result of an AE mobility event. 

· For cases where the AE-ID is assigned by a local CSE (an ASN-CSE or MN-CSE), then the AE-ID-Stem starts with the letter ‘C’. The local CSE may examine the registration request. If the AE supplies an AE-ID-Stem and the local CSE is unaware of this AE, then the CSE can make the determination that this registration is as a result of an AE mobility event. Once this determination is made, the local CSE needs to inform the IN-CSE. This can be achieved through a Notify request, which includes in its Content the old AE contact information (old URI) and new AE contact information (new URI).

Step 2: The IN-CSE examines all its services that have the old AE contact information, and it updates these with the new AE contact information. Basically this would involve looking in the attributes of all <group>, <subscription>, and <announce> resources, and replacing the old URI with the new URI.

Step 3: The IN-CSE searches in the <masterAEContactList> to find all CSEs that are impacted as a result of the AE mobility event. It then informs these MN-CSEs and ASN-CSEs that there has been an AE mobility event for this AE.  This can be achieved through a Notify request, which includes in its Content the old AE contact information (old URI) and new AE contact information (new URI). 

Step 4: The MN-CSEs and ASN-CSEs examine their services to determine if they are impacted by the AE mobility event. If so, they update the old AE contact information with the new AE contact information. The Old MN-CSE will use this as an indication that it may delete the old <AE> registration.

10.X.2 Solution Applicability


This solution applies to Key Issue 2 and Key Issue 3
10.X.3 Solution Details

10.X.3.1 Impacted Resources and Attributes

10.X.3.1.1  Overview
To implement this solution,  the <AE> resource and the <AEAnnc> resource need to be modified, and two new resource types need to be defined (<AEContactList> and <AEContactListPerCSE). The <AEContactList> resource maintains a list of CSEs that may be impacted by a change in an AE registration point. For each CSE in this list,  the <AEContactListPerCSE> resource includes a list of all “references” to Application Entity resource identifiers that are included in this CSE. These “references” to Application Entity resource identifiers may occur in announcement links,  notification targets, and in group member IDs. These are further detailed in the following clauses.

10.X.3.1.1.1  Modified <AE> resource
New attributes as shown in Table 10.X.3.1.-1.  The status attribute allows to transition an <AE> resource to an INACTIVE status. While INACTIVE, the resource is not discoverable. In addition as part of the registration procedure, an Application Entity may request (through the localRegistration  attribute) that the service provider track the AE as it changes registration points. If set to TRUE, the service provider will track the Application Entity, essentially keeping track of its Registrar CSE. If set to FALSE, the service provider will not track the Application Entity. 

Table 10.X.3.1-1: New attributes of <AE> resource

	Attributes of 
<AE>
	Multiplicity
	RW/

RO/

WO
	Description
	<AEAnnc> Attributes

	status
	0..1
	RW
	Denotes status of the AE registration. If ACTIVE, the <AE> resource and all its child resources may be discoverable. If INACTIVE, the <AE> resource and all its child resources shall not be discoverable.
	OA

	localRegistration
	0..1
	RW
	Denotes if the Application Entity requests that its Registration Points be tracked. If TRUE, AE requests to be tracked as it changes its Registration Point. If FALSE, the AE requests not to be tracked as it changes its Registration Point.
	OA


10.X.3.1.1.2  Modified <AEAnnc> resource
New common attribute to allow transitioning the <AEAnnc> resource to INACTIVE status. While INACTIVE, the <AEAnnc> resource at the IN-CSE is not discoverable (see Table 10.X.3.1.-2)

Table 10.X.3.1-2: New Commonly Used Attributes for Announced Resources

	Attribute Name
	Mandatory /Optional
	Description

	status
	Optional
	Only applicable to announced <AE> resource. Denotes status of the announced AE registration. If ACTIVE, the announced <AE> resource and all its child resources may be discoverable. If INACTIVE, the announced <AE> registration and all its child resources shall not be discoverable. 




10.x.3.1.1.3 New Resource Type: AEContactList

An <AEContactList> resource shall contain <AEContactListPerCSE> child resources, one for each CSE that has sent a NOTIFY request to the CSE about the creation, update, or deletion of a resource that references an Application Entity resource identifier. The <AEContactList> resource shall only be created in the IN-CSE.
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Figure 10.X.3.1-1: Structure of <AEContactList> resource

The <AEContactList> resource shall contain the child resources specified in table 10.X.3.1-3.

Table 10.X.3.1-3: Child resources of <AEContactList> resource

	Child Resources of <AEContactList>
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<subscription>
	0..n
	

	[variable]
	<AEContactListPerCSE>
	0..n
	


The <AEContactList> resource shall contain the attributes specified in table 10.X.3.1-4.
Table 10.X.3.1-4: Attributes of <AEContactList> resource

	Attributes of 
< AEContactList >
	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
	RO
	See clause 9.6.1.3.

	parentID
	1
	RO
	See clause 9.6.1.3.

	expirationTime
	1
	RO
	See clause 9.6.1.3.

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

	creationTime
	1
	RO
	See clause 9.6.1.3.

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3.

	Labels
	0..1 (L)
	RO
	See clause 9.6.1.3.

	numberImpactedCSEs
	1
	RO
	The number of Hosting CSEs that have reported that they have a reference to an Application Entity resource identifier


10.X.3.1.1.4 New Resource Type: AEContactListPerCSE

An <AEContactListPerCSE> resource shall include a list Application Entity resource identifiers (SP-relative-Resource-IDs of an AE). For example, these Application Entity resource identifiers may occur in announcement links,  notification targets, and in group member IDs. The <AEContactListPerCSE> resource shall only be created in the IN-CSE.
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Figure 10.X.3.1-2: Structure of <AEContactListPerCSE> resource

The <AEContactListPerCSE> resource shall contain the attributes specified in table 10.X.3.1-5.
Table 10X.3.1-5: Attributes of <AEContactListPerCSE> resource

	Attributes of 
<AContactListPerCSE>
	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
	RO
	See clause 9.6.1.3.

	parentID
	1
	RO
	See clause 9.6.1.3.

	expirationTime
	1
	RO
	See clause 9.6.1.3.

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

	creationTime
	1
	RO
	See clause 9.6.1.3.

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3.

	Labels
	0..1 (L)
	RO
	See clause 9.6.1.3.

	CSE-ID
	
	RO
	The identifier of the Hosting CSE which has a reference to an Application Entity resource identifier (SP-relative-Resource-ID that points to an AE).

Hosting CSEs notify the IN-CSE when they have a reference to an <AE> resource through e.g. announcements, notification targets, group member IDs.

	AE-IDList
	0..1(L)
	RO
	List of Application Entity resource identifiers hosted on CSE with identifier CSE-ID


10.X.3.2 Impacted Information Flows

10.X.3.2.1 Overview

To implement this solution, the new procedure to manage change in AE Registration Point is detailed in the following clause

Other TS-0001 information flows/procedures will be affected as follows:

· Application Entity registration procedure (TS-0001 clause 10.1.1.2.2): The existing 5 cases are shown to be valid for initial registration or re-registration to the same Registrar CSE. Two new  cases are added, for re-registration to a new Registrar CSE: when the AE-ID-Stem starts with 'S' and AE includes an AE-ID-Stem and when AE-ID-Stem starts with 'C' and AE includes an AE-ID-Stem 
· The notification procedures overview (TS-0001 clause 10.3.1) update includes in the listing the new notifications of registration point changes and notifications to the IN-CSE for new/updated reference to an Application Entity Resource identifier  

· Modifications to the basic CREATE,  UPDATE and DELETE procedures (TS-0001 clause 10.1) to show that notifications are sent by Receivers when the operation changes  a reference to  an Application Entity Resource Identifier, These notifications allow adding, updating, or removing entries from the <AEContactList> resource.

· Modification of CSE processing at expiry of resource expirationTime (TS-0001 clause 9.6.1.3.1) to indicate that if the ‘obselete’ resource had a reference to an Application Entity Resource ID, the Hosting CSE shall send a NOTIFY request to the IN-CSE, allowing removing the entry from the <AEContactList> resource.
10.X.3.2.2 Procedure for Managing Change in AE Registration Point

10.X.3.2.2.1 Procedure at IN-CSE

The IN-CSE may determine that an AE has changed registration point either by:

· Observing the creation on an <AEAnnc> resource with an AE-ID-Stem that it had previously assigned for a different Registrar CSE (New Case e of Section 10.1.2.2).
· Receiving a NOTIFY request from a Registrar CSE whose content includes the SP-relative-Resource-ID before and after the change in registration point (New Case f of Section 10.1.2.2).
In both cases, the IN-CSE shall send a NOTIFY request to the CSEs, so that these may update the references to the <AE> resources for the AE that has changed its registration point. If the IN-CSE maintains an <AEContactList> resource, the IN-CSE shall determine which CSEs are effected, and shall send the NOTIFY request only to these. If the IN-CSE does not maintain an <AEContactList> resource, the IN-CSE shall send the NOTIFY request to all CSEs. The Content parameter of the NOTIFY request shall contain the SP-relative-Resource-ID at the prior registration point and the SP-relative-Resource-ID at the new registration point

10.X.3.2.2.2 Procedure at any CSE

Upon receiving a NOTIFY request regarding a change in AE registration point, the receiving CSE shall update all references to the SP-Relative-Resource-ID (e.g. in Announce links, Notification targets, group Member IDs) tied to the prior AE registration point, so that these refer to the new AE registration point.

------------------------- end of change 1 -------------------------------------------------------
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