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Abstract of the contribution: This contribution proposes an update to solution to KI #1, solution 1.
1. Proposal
It is proposed to accept the following changes to TR 23.700-77.
FIRST CHANGE

[bookmark: _Toc500949097][bookmark: _Toc23254041][bookmark: _Toc148590872][bookmark: _Toc13110][bookmark: _Toc22214908][bookmark: _Toc15836]6.1	Solution #1: Architectural Enhancements in Support of exposure of IMS events using HSS Subscription
[bookmark: _Toc23254042][bookmark: _Toc500949099][bookmark: _Toc8365][bookmark: _Toc22214909][bookmark: _Toc148590873][bookmark: _Toc1332]6.1.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]In this solution, DCSF subscribes to Data Channel Session Control events defined in Table AA.2.4.2.2-1 in Annex AA.2.4.2 of TS 23.228 [5] and other possible IMS events related to a given IMS user of interest via HSS. When the event is fulfilled, the IMS AS notifies the event to DCSF directly or via HSS.
Additionally, in this solution, it is also proposed that a similar approach is used for trusted and untrusted Application Servers to subscribe to IMS events of interest via the NEF. When the IMS exposure event is related to a given IMS user, the NEF subscribes to the corresponding IMS AS allocated to the IMS user via the HSS. When the event is fulfilled, the IMS AS notifies the IMS exposure event to the NEF.
Editor’s Note:	Definition of IMS events which can be exposed by this solution is FFS.
The list of supported events is defined in Key issue 2.
To support the above, once an IMS subscriber successfully registers in IMS and if at least one IMS AS capable of supporting IMS DC is selected and IMS DC is enabled in the subscriber profile in HSS for this IMS subscriber, then IMS AS registers in HSS the IMS AS instance allocated for the subscriber using an enhanced Nhss_iImsUECM service over N71 for that purpose.
Editor’s Note:	Which IMS AS(s) register in HSS for the IMS subscriber is FFS
In this release MMTEL AS registers its instance in HSS.
Editor’s Note:	The use of Diameter for registering the IMS AS instance in HSS is FFS.
For DC Session Control related events specified in Annex AA.2.4.2 of TsS 23.228 [5] and other possible IMS events, DCSF subscribes with HSS for such an event using a new service Nhss_IimsEE over N72. If HSS finds that the IMS DC is enabled for the IMPU (s), HSS subscribes with IMS AS using a new service  Nimsass_ImsEE_SessionControEvent Subscribe Request over N71.
For any other type of IMS events, an AF subscribes to NEF for an IMS event for a subscriber via a new service Nnef_IimsEE, over N33. The NEF in turns forwards such a subscription request to HSS via a new service Nhss_IimsEE over Nxx. 
HSS subscribes to the event with the identified IMS AS instance via a new service Nimsas_IimsEE, over N71. For unregistered UEs, the HSS keeps the subscription request and subscribes to the requested IMS event when the UE registers in IMS. 
[bookmark: _Hlk152584174]Upon detection of the requested IMS event, the IMS AS notifies the event directly to the NEF/DCSF via a new service Nimsas_IimsEE, over Nyy for NEF, or DC1 for DCSF. DC1/Nyy. 
HSS is aware of events producers as follows:
· IMS AS registers in HSS its instance ID serving the successfully IMS registered UEs. The IMS AS includes in the registration request the list of events (or event categories) the IMS AS instance supports. HSS stores this information together with the IMS AS instance ID serving the successfully registered IMS UE. When HSS receives a subscription request for an event (or event category) pertaining to a registered IMS UE, HSS validates the IMS instance serving the UE for the requested event (or event category) and if supported by the registered IMS AS, HSS sends the subscription request to the IMS AS instance.
Optimization of Subscription request to IMS events
In order to optimize subscription requests to IMS events, it is possible to group a collection of individual events in an event category (e.g. DC events as defined in TS 23.228 Table AA.2.4.2.2-1). This enables an NF consumer to subscribe to the event category, rather than to all individual events in the event category. The NF consumer can receive a notification for any individual event (s) within the event category. An event category is allocated an identity just like any individual event. Additionally, an event category is treated like any event from an event producer point of view in terms of declaration for support as depicted above. HSS and NEF are transparent to an event vs an event category. 
The architecture depicting the solution is shown in Figure 6.1.1-1 below.


Figure 6.1.1-1 : IMS Event Framework
Figure 6.1.1-1includes the following reference points:
· N33 is enhanced to enable an AF to subscribe to, and receive notifications about the requested IMS event of interest via the NEF.  
· A new reference point between NEF and HSS is introduced to enable NEF to subscribe to HSS for IMS related events for a specific subscriber. This reference point is labelled Nxx. 
· N72 is enhanced to allow the DCSF to subscribe to DC Session Control related events via the HSS. 
NOTE 1: DCSF can also subscribe to other IMS events of interest.
· N71 is enhanced to enable HSS to receive registration of an AS instance allocated for a specific subscriber upon initial IMS registration and to subscribe to the IMS AS instance of a specific subscriber for any IMS event of interest.
NOTE 2: IMS AS supports subscription to DC Session Control related events as well as other IMS events of interest including events defined in TS 23.228 [5]. The existing Subscribe service operation place holder in TS 23.228 [5] in Nimsas_SessionEventControl for Session Event Control is dedicated only to DC Session Control related events is not used in this solution.
· A new reference point between IMS AS and NEF is introduced to enable IMS AS to send notifications regarding directly to the NEF. This reference point is labelled Nyy.
· DC1 is enhanced to allow the DCSF to receive notifications for DC Session ControlIMS related events.
Editor’s Note:	Handling of exposure of IMS events for a group of IMS subscribers is FFS.

Editor’s Note:	How HSS knows the producer of events is FFS.
Normative phase will define Diameter impacts on legacy interfaces impacted by the solution.
[bookmark: _Toc148590874][bookmark: _Toc23254043][bookmark: _Toc25864][bookmark: _Toc13329]6.1.2	Procedures
6.1.2.1 DCSF Subscription to DC IMS Events Via HSS
To subscribe to DC Session ControlIMS Eevents specified defined in Table AA.2.4.2.2-1 in Annex AA.2.4.2 of TS 23.228 [5] and any other IMS event, DCSF subscribes to HSS for that purpose by sending the Nhss_ImsEE_-Subscribe Request and includes the DC Session Control Erequested event, as well as the subscriber Identity (e.g IMPU) in the request. When any of the defined requested events in Table AA.2.4.2.2-1 is fulfilled, an Nhss_ImsEE_Notify operationnotification is generated including the relevant information for the event as defined in Annex AA.2.4..2.2 of TS 23.228 [5].
Figure 6.1.2.1-1 depicts a typical call flow for DCSF subscribing to DC Session Control IMS events via HSS.





6.1.2.2-1 DCSF Subscription to Data Channel Session ControlIMS Events
1) UE performs initial IMS Registration.
2) S-CSCF performs third party Registration with the IMS AS instance allocated to the registering UE.
3)	IMS AS registers in HSS using Nhss_ImsUECM_Registration operation the IMS AS instance allocated to the UE. The IMS AS includes in the registration request the list of events (or event categories) the IMS AS instance supports. 
4) 	DCSF subscribes to DC Session Controlthe event by sending to HSS a Nhss_ImsEE_Subscribe Request. The requested event is DC Session Control event. The request includes the subscriber IMPU.
5) 	HSS returns to DCSF Nhss_ImsEE_Subscribe Response including the Correlation ID.
56) HSS in turn locates the IMS AS instance serving the UE. If the registered IMS AS instance supports the requested eventSubsequently, the HSS sends to the IMS AS an Nimsas__ImsEE_SessionControlEvent Subscribe Request and includes the subscriber IMPU and the DCSF address as notification endpoint.
67) IMS AS returns to HSS Nimsas_ImsEE_SessionControlEvent Subscribe Response including the Correlation ID.
There are two options in this call flow. In option 1, DCSF requests direct Notification from IMS AS. In the second option the notification is received from HSS. For option 1, the received notification request would be Nimsas_SessionControlEvent Notify. In the second option, the notification received from HSS would be Nhss_ImsEE_Notfiy.
7) HSS returns to the DCSF the Nhss_ImsEE_Subscribe Response to the request initiated in step 4
8) UE initiates an action that leads to a detected event in IMS AS.
98a) TWhen the requested event is fulfilled, hence IMS AS returns to DCSF an Nimasas_ImsEESessionControlEvent_Notifty Request including the the relevant event information and the Correlation ID. 
109a) DCSF returns Nimasas_ImsEESessionControlEvent_Notifty RequestResponse.
8b) When requested event is fulfilled, IMS AS returns to HSS an Nimasas_SessionControlEvent_Notifty Request including the received the relevant event information and the Correlation ID. 
9b) HSS returns to DCSF an Nhss_ImsEE_Notify Request including the received the relevant event information and the Correlation ID. 
10b) DCSF returns to HSS Nhss_ImsEE_Notify Response.
11b) DCSF returns to HSS Nimsas_SessionControlEvent_Notify Response.
6.1.2.2 Subscription to IMS Generic events via NEF

[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911] 






6.1.2.2-1 AF Subscription to IMS events via NEF
Figure 6.1.2.2-1 depicts a typical call flow for an AF subscribing to an IMS event for a UE.
1. UE performs initial IMS Registration.
1. S-CSCF performs third party Registration with the IMS AS instance allocated to the registering UE.
1. IMS AS registers in HSS using Nhss_ImsUECM_Registration operation the IMS AS instance allocated to the UE. The IMS AS includes in the registration request the list of events (or event categories) the IMS AS instance supports.
1. AF subscribes to NEF initiating the Nnef_ImsEE__Subscribe Request for a specific IMS event.
1. NEF subscribes to HSS using the Nhss_ImsEE_Subscribe Request for a specific IMS event. An NF, e.g. DCSF, may also subscribe for an IMS event for a subscriber via HSS.
1. HSS locates the IMS AS instance(s) serving the UE.
1. If the registered IMS AS instance supports the requested event, HSS subscribes to the IMS AS instance(s) serving the UE using Nimsas_ImsEE_Subscribe Request for the requested IMS event including the IMPU and the NEF address as notification endpoint.
1. IMS AS returns to HSS the Nimsas_ImsEE_Subscribe Response
1. HSS returns to NEF (or to the NF, e.g. DCSF) the Nhss_ImsEE_Subscribe Response.
1. NEF returns to AF the Nnef_ImsEE__Subscribe Response 
1. At some point, the requested event for the UE is detected by the IMS AS. 
1. The IMS AS sends an Nimsas_ImsEE_Notify Request to NEF
1. NEF sends to AF Nnef_ImsEE_ Notify Request. 

6.1.2.3 Additional Services and Operations in Support of IMS Event subscription
6.1.2.3.1 Enhancements to hss Services
Nhss_iImsUECM service operations are modified to support registering a UE IMS AS instance, list of supported events/event categories.
Table 6.1.2.3.1-1
	Service
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Nhss_ImsUE Context
Management (Nhss_ImsUECM)
	Register
	Request/Response
	S-CSCF, IMS AS instance

	
	Deregister
	Request/Response
	S-CSCF, IMS AS instance

	
	
	
	



6.1.2.3.1.1	Nhss_ImsUECM service
6.1.2.3.1.1.1	Nhss_ImsUECM Register service operation
Service operation name: Nhss_ImsUECM_Register
Description: This service operation registers the serving NF instance for an initial IMS registering subscriber.
Inputs, Required: Public Identity, Registering Identity representing the identity of the registering NF.
The list of allowed Identities to register their instance are configured based on operator policy.
Outputs, Required: Result indication.
6.1.2.3.1.1.2	Nhss_ImsUECM Deregister service operation
Service operation name: Nhss_ImsUECM Deregister
Description: This service operation deregisters the serving NF instance for an IMS de-registering subscriber
Inputs, Required: Public Identity, Deregistering Identity representing the identity of the deregistering NF.
Outputs, Required: Result indication.
Outputs, Optional: None.
Services provided by HSS are enhanced to enable NEF and DCSF to subscribe tofor non-Data Channel session control events or event categories of interest related to a given IMS user. To that effect, a new service is introduced for IMS Event Exposure as depicted below.
Table 6.1.2.3.1.1.2-1
	Service
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Nhss_imsEventExposure (ImsEE)
	Subscribe
	Subscribe/Notify
	NEF, DCSF

	
	
	
	

	
	Unsubscribe
	Subscribe/Notify
	NEF, DCSF





6.1.2.3.2 Enhancements to Nimsas Services
Service provided by IMS AS are also enhanced to enable HSS to subscribe to an IMS AS instance for non-Data Channel session controlIMS events of interest related to a given IMS user. To that effect, a new service is introduced for IMS Event Exposure as depicted below.
Table 6.1.2.3.2-1
	Service
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Nimsas_iImsEventExposure (ImsEE)
	Subscribe
	Subscribe/Notify
	HSS

	
	Unsubscribe
	Subscribe/Notify
	HSS

	
	Notify
	Subscribe/Notify
	NEF, DCSF




6.1.2.3.2.1.1	Nimsas_Ims_EE Subscribe service operation
Service operation name: Nimsas_Ims_EE Subscribe
Description: The NF consumer subscribes to an IMS event of interest.
Inputs, Required: Public Identity, Event name.
Editors Note: The list of events are FFS.
Editors Note: Additional input is FFS
Outputs, Required: When the subscription is accepted: Subscription Correlation ID
6.1.2.3.2.1.2	Nimsas_Ims_EE Unsubscribe service operation
Service operation name: Nimsas_Ims_EE Unsubscribe
Description: The NF consumer unsubscribes to an IMS event
Inputs, Required: Subscription Correlation ID.
Outputs, Required: None.
Outputs, Optional: None.
6.1.2.3.3 Enhancements to Nnef Services
A new service is introduced for IMS Event Exposure as depicted below:
Table 6.1.2.3.3-1
	Service
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Nnef_iImsEventExposure (ImsEE)
	Subscribe
	Subscribe/Notify
	AFHSS

	
	Unsubscribe
	Subscribe/Notify
	AFHSS

	
	Notify
	Subscribe/Notify
	NEF



6.1.2.3.3.1	Nnef_Ims_Event_Exposure (Ims_EE) service
6.1.2.3.3.1.1	Nnef_Ims_EE Subscribe service operation
Service operation name: Nnef_Ims_EE Subscribe
Description: The NF consumer subscribes to an IMS event of interest.
Inputs, Required: Public Identity, Event name.
Editors Note: The list of events are FFS.
Editors Note: Additional input is FFS
Outputs, Required: When the subscription is accepted: Subscription Correlation ID
6.1.2.3.3.1.2	Nnef_Ims_EE Unsubscribe service operation
Service operation name: Nnef_Ims_EE Unsubscribe
Description: The NF consumer unsubscribes to an IMS event
Inputs, Required: Subscription Correlation ID.
Outputs, Required: None.
Outputs, Optional: None.

[bookmark: _Toc148590875][bookmark: _Toc23254044][bookmark: _Toc16419][bookmark: _Toc32509]6.1.3	Impacts on existing services, entities and interfaces
Editors Note:	Additional impacts are FFS.
HSS impacts: 
· Stores IMS AS instance serving a UE at initial IMS registration including the list of supported events/event categories.
· Receive requests of subscription to notification from DCSF and NEF for a UE  for IMS related events.
· Subscribe to an IMS AS instance for a UE for IMS a related events on behalf of the DCSF or NEF.
· 
IMS AS:
· Registering the IMS AS instance  serving a UE in HSS.
· Receive requests of subscription to notification from HSS for a UE for IMS related events.
· Send notifications of requested IMS events to the NEF or DCSF. 
NEF:
· Receive subscription from AFs for a UE for IMS related events.
· Subscribe to HSS for notification of a UE or a group of UEs for IMS related events.
· Receive notifications of requested IMS events from the IMS AS.
· Send notifications of requested IMS events to the AF.
DSCF:
· Subscribe to notification for all events via HSS.
· Receive notification of all events from IMS AS. 
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