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Abstract: This paper proposes to provide a solution for KI#1 of FS_NG_RTC_Ph2. 
1. Introduction/Discussion
The Key Issuse#1 of SA2 R19 FS_NG_RTC_Ph2 addresses the following aspects:
-	Identification of IMS events that Network Function/Application function can subscribe to. The IMS events can include events related to a specific IMS subscriber / groups of IMS subscribers.
Editor's note:	Handling of groups of IMS subscribers is FFS.
-	Event subscription mechanisms. When the IMS event is related to IMS specific subscriber(s) this includes functionality to determine the IMS NF(s)/Nodes serving the specific IMS subscriber(s) for which the specific event was requested.
This document provides a solution to address the KI#1.
3. Text Proposal
It is proposed to capture the following changes into TR 23.700-77.
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* * * *Third change * * * *
6.X	Solution #X: IMS event subscription mechanism
[bookmark: _Toc8365][bookmark: _Toc500949099][bookmark: _Toc23254042][bookmark: _Toc22214909][bookmark: _Toc148590873]6.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]This solution addresses the Key Issue#1 "Extensible IMS mechanism supporting IMS events in the context of DC communication", which covers:
-	Identification of IMS events that Network Function/Application function can subscribe to. The IMS events can include events related to a specific IMS subscriber / groups of IMS subscribers.
Editor's note:	Handling of groups of IMS subscribers is FFS.
· Event subscription mechanisms. When the IMS event is related to IMS specific subscriber(s) this includes functionality to determine the IMS NF(s)/Nodes serving the specific IMS subscriber(s) for which the specific event was requested.
6.X.1.1	IMS events that NF/AF can subscribe to
The IMS events include:
· IMS data channel application events. When a specific subscriber downloads some IMS data channel application from the DCSF, the event is reported by the DCSF.
· IMS session events. When the session status and media of a specific IMS session change, the event is reported by the IMS AS. Some of the events have been defined in 3GPP Rel-18 TS 29.175 [x], which are reported to DCSF by the IMS AS via Nimsas_SessionEventControl_Notify messages.
· Supplementary service event. When a supplementary service in a specific IMS session is invoked, the event is reported by the IMS AS.
· 3rd Party registration event. When the procedure of the 3rd Party registration to the IMS AS, as specified in 3GPP TS 24.229 [x+1], is completed, the event is reported by the IMS AS.
Editor’s Note: 	The full list of events that can be subscribed to is FFS.
These IMS events can be subscribed by either the NFs inside IMS network, or the AFs outside IMS network. The latter shall subscribe IMS events through the NEF.
6.X.2	Procedures
The following sub-clauses illustrate how the NF service consumer subscribes and unsubscribes the events of a specific IMS subscriber generated by the DCSF and the IMS AS, and how the subscribed events are reported to the NF service consumer.
The NF service consumer in the sub-clause can be either the NFs inside IMS network or the NEF which subscribes or unsubscribes the events reported by the DCSF according to the requests from the 3rd Party DC AS.
6.X.2.1	Event subscription mechanism of DCSF
Figure 6.X.2.1-1 illustrates that the NF service consumer subscribes the event(s) of a specific IMS subscriber generated by the DCSF.


Figure 6.X.2.1-1: Create a subscription of the DCSF
1.	The NF service consumer invokes Nnrf_NFDiscovery API of the NRF, carrying with the UE identity, e.g. IMPU, IMPI, IMSI or MSISDN, to query the DCSF instance serving the specific IMS subscriber.
Editor’s Note:	Further criteria to select DCSF of a specific user is FFS.
2.	The NRF returns the DCSF instance list that serves the specific IMS subscriber.
3.	The NF service consumer selects one DCSF instance and invokes the event subscription API of the DCSF. The request message includes the UE identity and the event(s) identification to subscribe, a Notification Correlation ID assigned by the NF service consumer for the requested notifications, a notification endpoint and so on.
4.	The DCSF instance creates the new event subscription resource, stores the subscription data and starts to observe the subscribed event(s) of the specific IMS subscriber.
5.	The DCSF instance returns a response to the NF service consumer with the subscription ID to indicate that the subscription creation is successful.
Figure 6.X.2.1-2 illustrates that the DCSF notifies the NF service consumer of the observed event(s) when the event(s) is triggered.


Figure 6.X.2.1-2: Notification about the subscribed event(s) from the DCSF
0.	The DCSF instance observes that the subscribed event of the specific IMS subscriber is triggered.
1.	The DCSF instance sends a Ndcsf_EE_Notify request to the NF service consumer. The request includes the Notification Correlation ID assigned by the NF service consumer, the information of the subscribed event(s) and so on.
2.	The NF service consumer returns a response to the DCSF instance, indicating that the notification is successful.
Figure 6.X.2.1-3 illustrates that the NF service consumer unsubscribes the event(s) of a specific IMS subscriber generated by the DCSF.



Figure 6.X.2.1-3: Unsubscribe from a subscription of the DCSF

· In Step 1 and 3, the event un-subscription API is invoked by the NF service consumer and the DCSF returns the result of the un-subscription.
· In Step 2, the DCSF stops observing the subscribed event(s) and removes the corresponding subscription.

6.X.2.2	Event subscription mechanism of IMS AS
For the IMS AS instance serving the specific subscriber can’t be founded by the NRF through the UE identity, such as IMPU, IMPI, IMSI or MSISDN and the IMS AS serving the specific subscriber may change if some network failure happens, this sub-clause shows a solution that the subscription information to the IMS AS is stored into the subscriber’s data on the HSS and downloaded to the IMS AS serving the specific subscriber.
Editor’s Note:	The format of the stored subscription information and how it is stored in HSS is FFS.
Editor’s Note:	How NF that subscribed to HSS is authenticated and authorized by IMS is FFS.
[bookmark: _GoBack]Editor’s Note:	How is subscription is refreshed is FFS.
Figure 6.X.2.2-1 illustrates that the NF service consumer stores the subscription information to the event(s) of a specific IMS subscriber generated by the IMS AS into the specific subscriber’s data on the HSS. 


Figure 6.X.2.2-1: Store a subscription of the IMS AS into the subscriber’s data
1-2.	The NF service consumer interacts with the NRF to find the HSS instance list that serves the specific IMS subscriber.
3.	The NF service consumer selects one HSS instance and invokes the Nhss_ImsSDM_Update API of the HSS to add a new subscription information to the IMS AS serving the specific subscriber into the subscriber’s data stored in the HSS instance. The request message includes the subscription information to the event(s) of the specific subscriber generated by the IMS AS, including the UE identity and the event(s) identification to subscribe, a Notification Correlation ID assigned by the NF service consumer for the requested notifications, a notification endpoint and so on.
4.	The HSS instance stores the received subscription information to the IMS AS into the subscriber’s data.
5.	The HSS instance returns a response to the NF service consumer, indicating that the operation is successful.
Then Figure 6.X.2.2-2 illustrates that how the IMS AS retrieves the event(s) subscription to the specific subscriber from the subscriber’s data stored in the HSS. It includes two phases:
· During the third-party registration procedure, the IMS AS serving the specific subscriber downloads from the HSS the subscriber’s data, which contains the subscription information to the IMS AS.
· After the third-party registration, the HSS will send the changes of the subscription information to the IMS AS serving the subscriber based on the IMS AS subscription to the HSS about the changes of the subscriber data during the third-party registration procedure.


Figure 6.X.2.2-2: The IMS AS retrieves the event subscription to the specific subscriber
0.	The registration procedure of the specific IMS subscriber is successful.
1.	The S-CSCF initiates the third-party registration procedure and sends a REGISTER request to the IMS AS serving the subscriber.
2-3.	The IMS AS invokes the Nhss_ImsSDM_Get API of the HSS instance serving the subscriber and the HSS instance returns a response with the subscriber’s data.
4.	The IMS AS retrieves the subscription information to it from the subscriber’s data contained in the response, then creates the subscription resource according to the subscription information and starts observing the subscribed event(s).
5-7.	The IMS AS invokes the Nhss_ImsSDM_Subscribe API of the HSS instance to subscribe the changes of the subscriber’s data. The HSS instance creates the corresponding subscription resource, starts observing the subscribed event(s) and returns a successful response to the IMS AS.
8.	The IMS AS returns a 200 OK response to the S-CSCF, indicating that the third-party registration is successful.
9-10.	The HSS instance observes the change of the subscription information to the subscriber, for example, a new subscription information to the subscriber is added into the subscriber’s data, then sends a Nhss_ImsSDM_Notify request to the IMS AS serving the subscriber to notify it of the change.
11-12.	The IMS AS retrieves the new subscription information contained in the request message, creates the corresponding subscription resource and starts observing the subscribed event(s). Then the IMS AS returns a successful response to the HSS instance.
Figure 6.X.2.2-3 illustrates that the IMS AS notifies the NF service consumer of the observed event(s) when the event(s) is triggered.


Figure 6.X.2.2-3: Notification about the subscribed event(s) from the IMS AS
0.	The IMS AS observes that the subscribed event of the specific IMS subscriber is triggered.
1.	The IMS AS sends a Nimsas_SEC_Notify request to the NF service consumer. The request message includes the Notification Correlation ID assigned by the NF service consumer, the information of the subscribed event(s) and so on.
2.	The NF service consumer returns a response to the IMS AS, indicating that the notification is successful.
Figure 6.X.2.2-4 illustrates that the NF service consumer unsubscribes the event(s) of a specific IMS subscriber generated by the IMS AS.



Figure 6.X.2.2-4: Unsubscribe from a subscription of the IMS AS

1.	The NF service consumer selects same HSS instance and invokes the Nhss_ImsSDM_Update API of the HSS instance to remove the subscription information to the IMS AS from the subscriber’s data stored in the HSS instance.
2-3.	The HSS instance removes the received subscription information to the IMS AS from the subscriber’s data and returns response to the NF service consumer, indicating that the operation is successful.
4. 	Then the HSS instance sends a Nhss_ImsSDM_Notify request to the IMS AS which notifies it of the change of the specific subscriber’s data. The request message includes the subscription information to be removed.
5-6.	The IMS AS stops observing the subscribed event(s) and removes the corresponding subscription. Then it returns a response to the HSS instance, indicating that the subscription to the subscribed event(s) is successful.
[bookmark: _Toc23254044][bookmark: _Toc16419][bookmark: _Toc148590875]6.X.3	Impacts on Existing Nodes and Functionality
The impacts on the DCSF:
· Support to expose the IMS data channel application event subscription and notification mechanism.
The impacts on the IMS AS:
· Support to retrieves the subscription information from the subscriber’s data stored in the HSS.
· Support to expose IMS session status and media event notification.
The impacts on the HSS:
· Support to store the subscription information to the IMS AS serving the specific subscriber into the subscriber’s data.

* * * * End of changes * * * *
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