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1 Reason for Change

It is proposed to move the section 8.4(Notification Delivery State) to Appendix, and extract the appropriate function to the section 6.3 and corresponding interface to section 9.
2 Impact on Backward Compatibility

none

3 Impact on Other Specifications

none
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Review and apply the proposed changes to the AOI ER.

6 Detailed Change Proposal

Change 1:  Move the section 8.4 to Appendix with temporary highlight texts for potential function and interface
Appendix F. Notification Delivery State
The AOI Enabler SHALL support notification delivery state flow control. Detailed State Flow Control steps and its diagrams for AOI Server, and AOI Client are provided in  X.2, and X.3, respectively.
F.1 General Procedure

This is a general model of notification delivery procedure in AOI Enabler. Notification Delivery Lifecycle is a cycle which explains complete flow of a notification delivery procedure from AOI Enabled Server Application to AOI Enabled Client Application as shown in figure1. 
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<Figure 1: Notification Delivery Lifecycle>

F.2 Notification Delivery State Flow Control
[image: image2.png]if notification is not delivered

Notification sent from Notification updating

AOI Server Application

if notification
is not delivered; v
Notification updating (Server_Received successfully Delivered
9 1 deliveredto
_ successfuly delivered AOI Client App
to AOI Client
5> 6 43 Notification is updated S 49
successfull
cancelled Notification

delivery is expired

Notification delivery is finally failed




Figure 2. Notification Delivery State Flow Control
F.3 Notification Delivery State Flow Control for AOI Server
A state flow control diagram is depicted in Figure 1 for the AOI Server. There are at least 4 states in AOI notification delivery state transition on AOI Server, which are represented in solid ellipse in figure 1 including Failed, Server_Received,  Updated, Cancelled, and Expired. 
A solid arrow indicates the procedures in AOI for AOI Server. A triggering event to trigger the state transition is also noted on the arrow with the direction included.
Based on the Figure 2 above, the triggering events of each state transition are described respectively below:
· Server_Received: When the AOI Server Application start to send a notification, Notification Delivery is started as illustrated in Figure1. After the notification received by AOI Server, notification state successfully transits to Server_Received. If notification delivery to AOI client is temporary failed, notification state is not changed. 

· Server_Received(Failed: When the server received notification is failed to deliver to AOI Client many times, notification delivery state transits from Server_Received to Failed. In this case, AOI Server informs the AOI Server Application through a feedback service why it failed.
· Server_Received(Updated: When the notification update request is successfully applied to the notification in AOI Server, notification delivery state transits from Server_Received to Updated. (Notification Updating on the AOI Server is only available during the server received notification is not delivered to AOI Client. If the server received notification is already delivered to AOI Client, AOI Server bypass the request to AOI Client)

· Server_Recevied(Expired: When the server received notification could not delivered to AOI Client before the specified the expiration time, notification delivery state transits from Server_Received to Expired. In this case, AOI Server informs the AOI Server Application through a feedback service when it expired.

· Server_Received(Cancelled: When the notification cancel request from AOI Server Application is accepted to AOI Server and the notification cancellation is successfully applied to the notification in AOI Server, notification delivery state transits from Server_Received to Cancelled. And then, AOI Server notifies the cancellation to the AOI Server Application. (Notification Cancellation on the AOI Server is only available during the server received notification is not delivered to AOI Client. If the server received notification is already delivered to AOI Client, AOI Server)
F.4 Notification Delivery State Flow Control for AOI Client

A state flow control diagram for AOI Client is depicted in Figure 2. There are 4 states in AOI notification delivery state transition on AOI Client, which are represented in solid ellipse in Figure 2 including Client_Received, Failed, Delivered, Cancelled, Expired, and Deleted. 

· Client_Received: When the notification is delivered from AOI Server to AOI Client, Notification Delivery in AOI Client is started as illustrated in Figure2. If notification delivery to AOI Client Application is temporary failed, notification state is not changed.

· Clent_Received(Delivered: When the client received notification is successfully delivered to AOI Client Application, notification delivery state transits from Client_Received to Delivered. 

· Client_Received(Failed: When the delivered notification in AOI Client is failed to deliver to AOI Client Application many times, notification delivery state transits from Client_Received to Failed. In this case, AOI Client informs the AOI Server Application through a feedback service why it failed.
· Client_Received(Expired: When the delivered notification in AOI Client could not delivered to AOI Client Application before the specified the expiration date, notification delivery state transits from Client_Received to Expired. In this case also, AOI Client informs the AOI Server Application through a feedback service when it expired.
· Client_Received(Updated: When the notification update request is successfully applied to the notification in AOI Client, notification delivery state transits from Server_Received to Updated. (Notification Updating on the AOI Client is only available during the client received notification is not delivered to AOI Client Application. If the client received notification is already delivered to AOI Client Application, AOI Client informs the AOI Server Application through a feedback service why update failed)
F.5 Notification Delivery State Check and Indication

After sending the notification to the AOI Server, the Server Application can check the delivery state of this notification and the Server Application will be aware whether the notification(s) is(are) delivered to the AOI Client or the Client Application. The Server Application also can require to be informed when the notification delivery state is changed. So the Server Application will be informed when the notification(s) is(are) delivered to the AOI Client or the Client Application.
Change 2:  Extract the appropriate function to the section 6.3 
6.3.1.1.1 AOI Client
The AOI Client can include the following functionalities:

· managing the access from/to the Client Applications on the device related to the AOI Enabler functionalities;

· receiving registration/de-registration from Client Applications;

· sending notification subscription request to AOI Server;

· initiating Notification Channel setup with AOI Server;

· receiving notifications from AOI Server;

· receiving notification subscription from the Client Applications;

· delivering notifications to the Client Applications;

· indicating to Server Application when it is getting overloaded;
· managing Shared AOI Connectivity with AOI Server;

· managing (e.g., add, remove, update) information related to Client Application;
· managing (e.g. query, update) different status information (e.g. registered, unregistered) related to Client Application;

· waking up Client Applications when needed;

· configuring the criteria for notification delivery (e.g. configure threshold of notification frequency);

· reporting the statistics information of the AOI Client (e.g. connect/disconnect activities, connection history, time period, number of notifications, number of kB sent or received, upload/download speed) ;

· alerting disaster/emergency notifications to the user (in case no Client Application Token is indicated in the notification)
· informing the AOI Server when notification delivery state changes, 
6.3.1.1.2 AOI Server

The AOI Server can include the following functionalities:

· Registration Management:
· receiving registration/de-registration from Server Applications;

· receiving registration/de-registration from AOI Client;

· Notification Management:
· receiving notifications from Server Applications over secured connection;

· receiving notification subscription from the AOI Client;

· delivering notifications to the AOI Client, respecting the policies;

· controlling traffic for notification messages based on service provider policy, such as a threshold per application, selected applications or all applications.

· Connectivity Management:
· maintaining AOI Connectivity if at least one Client Application is registered with the AOI Client.
· managing (e.g., add, remove, update) information related to Client Applications and Server Applications in case the latter are registered;

· managing (e.g. query, update) different status information (e.g. registered, unregistered) related to Client Application;

· handling authentication of AOI Client;

· handling authorization of Server Applications.

· configuring the criteria for notification delivery (e.g. configure threshold of notification frequency)
· reporting and managing the statistics information of the AOI Server and AOI Clients(e.g. connect/disconnect activities, connection history, time period, number of notifications, number of kB sent or received, upload/download speed) 
· handling authorized Server Applications responsible for emergency situation,.

· receiving lightweight messages from the AOI Client and delivering them to Server Applications;
· informing the Server Application when notification delivery state changes.
6.3.2.1 AOI-1

This interface is exposed by the AOI Server and can be used by the AOI Client to:

· register/de-register AOI Client to the AOI Server;

· register/de-register Client Application to the AOI Server;

· subscribe to notifications from the AOI Server.
· Reporting to the AOI Server about the Malicious notification; 
· Blocking the notifications from the AOI Server; 
· Reporting the result of notification delivery to the AOI Server;
· initiate connection-oriented notification channel setup to AOI Server,(e.g. Client-initiated TCP Notification channel setup, triggered by UDP-based wake-up message etc.);
· report statistics information to the AOI Server, e.g. number of notifications received etc.
· deliver lightweight messages to the AOI Server
· report a feedback when notification delivery state changes.
6.3.2.4AOI-4

This interface is exposed by the AOI Server and can be used by the Server Applications to:

· register/de-register to the AOI Server;

· send notifications to the AOI Server;

· request to be notified about the notification delivery status;

· check the delivery status of multiple notifications;

· set an expiry time for the notifications to be delivered to the destination;
· receive indication that the AOI Server is getting overloaded.
· receive a feedback when notification delivery state changes.
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