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1
Discussion

This contribution proposes to update the solution #2 to KI#1.

2 Proposal

It is proposed to capture the following contents into TR 23.700-77.

FIRST CHANGE
6.2
Solution #2: Event subscription and notification enhancements for DC applications
6.2.1
Description

6.2.1.1
General
This solution addresses Key Issue #1 Extensible IMS mechanism supporting IMS events in the context of DC communication.

This solution follows the Rel-18 IMS data channel architecture in TS 23.228 [5] and support both scenarios that DC application server interacts with IMS network via N33 and via DC4.
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Figure 6.2.1.1: IMS DC architecture in TS 23.228 [5]

In Rel-18 the event subscription and notification only exist between IMS AS and DCSF via DC1 interface and notification is not based on explicit or implicit subscription mechanism but on local configuration or Default notification endpoint mechanism. The Rel-18 solution does not apply to this KI because of the following reasons:

1)
Different subscribers are provided with different applications based on subscription, which means the subscription and notification should be dynamically determined per subscriber and per application server. In this case local configuration is not possible at per subscriber level on any NF.

2)
It can not be assumed that the DC application server supports Default notification endpoint mechanism and is allowed to access operator's NRF. In this case Default notification endpoint mechanism can not be used.

3)
Rel-18 solution does not support selection of interaction scenario, via N33 or DC4 for different DC applications.

This solution proposes a subscription and notification mechanism on top of Rel-18 event subscription and notification mechanism to support selection of DC application server and dynamic subscription of the IMS event reports.

This solution also support DC application server subscribing and being notified of IMS events for groups of IMS subscribers.

6.2.1.2
Report of registration events
This solution proposes to introduce report of registration events from IMS AS to DC application server via DCSF by which DC application server have a chance to subscribe the upcoming events from IMS network.

When the IMS AS receives third party registration request from S-CSCF, it triggers registration event report to DCSF reusing Rel-18 mechanism. The event report may include information in the REGISTER request or the 200 OK to the REGISTER request, e.g. IMPU or implicitly registered IMPU set.

The DCSF retrieves the IMS DC service data from UDM/HSS after receiving the registration event notification from IMS AS. The service data includes the information of subscribed DC application list and the corresponding DC application server addresses/URL. According to the service data the DCSF notifies all the DC application servers about the registration of the IMPU or implicitly registered IMPU set directly or via NEF. When the DCSF invokes NEF service to notify NEF about the registration event and trigger the NEF to further notify the DC application server, it includes the address or the URL of the DC application server in the service invocation.


The DC application servers saves the address of the DCSF or the NEF and the registered IMPU or implicitly registered IMPU set, which is used to invoke DCSF service or NEF service to subscribe interested event notifications.

6.2.1.3
Determination the interaction mode between DC application server and IMS network

If the DCSF supports both interaction with DC application server directly or via DC3, when it notifies the DC application server about the IMS events, it determine which interaction mode is used based on the service data received from UDM/HSS. In this case the service data stores the information of interaction mode per DC application.

6.2.1.4
Discovery and selection of NFs

IMS AS discovers and selects the DCSF using existing Rel-18 mechanism.

The DCSF discovers and selects NEF via NRF. If a NEF only serves to specific subscribers, the NEF registers itself to NRF with the IMPU range it serves. The DCSF discovers and selects NEF using the IMPU in the REGISTER request to discover the NEF serving the subscriber.

The DCSF discovers and selects DC application server via DNS using the DC application server address retrieved from service data.

The NEF discovers and selects DC application via DNS using the DC application server address included in the report of registration event from the DCSF.

6.2.1.5
Definition of group of IMS subscriber

The DC application server supports generating a group of served IMS subscribers and subscribes IMS events for the group in a single service invocation. The group of served IMS subscribers can be all IMPUs in implicitly registered IMPU set or any combination of IMPUs it serves.
Editor's note:
Whether and how to indicate the group of IMS subscribers is FFS.
6.2.1.6
Subscription and notification of IMS events
During the registration event report procedure in clause 6.2.1.2, the DC application server has known the notification address of further event subscription for a specific IMPU or implicitly registered IMPU set, i.e. the DCSF or the NEF.

When a DC application server wants to subscribe the IMS events to the IMS network, it revokes subscription services provided by the DCSF or the NEF.

The DC application server is able to support generating a group of served subscribers and subscribes IMS events for the group in a single service invocation.



6.2.2
Services

6.2.2.1
DCSF services

6.2.2.1.1
General

The following table shows the DCSF Services and Service Operations.

	Service Name
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Ndcsf_DCSessionEventControl
	Subscribe
	Subscribe/Notify
	NEF, DC AS

	
	Unsubscribe
	Subscribe/Notify
	NEF, DC AS

	
	Notify
	Subscribe/Notify
	NEF, DC AS


6.2.2.1.2
Ndcsf_DCSessionEventControl

6.2.2.1.2.1
Ndcsf_DCSessionEventControl_Subscribe service operation
Service operation name: Ndcsf_DCSessionEventControl_Subscribe
Description: This service operation enables the consumer to subscribe session events from DCSF.

Inputs, Required: Session ID, list of event subscription information

Each event subscription information includes:

-
IMS public identity

-
Event ID list
-
Notification Target Address
Outputs, Required: Result indication.

Outputs, Optional: None.

6.2.2.1.2.2
Ndcsf_DCSessionEventControl_Unsubscribe service operation
Service operation name: Ndcsf_SessionEventControl_Unsubscribe
Description: This service operation enables the consumer to unsubscribe session events from DCSF.

Inputs, Required: Session ID, list of event unsubscription information

Each event subscription information includes:

-
IMS public identity

-
Event ID list

Outputs, Required: Result indication.

Outputs, Optional: None.
6.2.2.1.2.3
Ndcsf_DCSessionEventControl_Notify service operation

Service operation name: Ndcsf_SessionEventControl_Notify

Description: This service operation enables the DCSF to notify consumers of session events related to a specific served IMS subscriber.

Inputs, Required: Session ID, Event ID, Notification Target Address
Inputs, Optional: Calling ID, Called ID, Session case, Event initiator, Media info list.

Outputs, Required: Result indication.

Outputs, Optional: None.

The table below presents supported EventIDs and related parameters.

	EventID
	Parameters

	RegistraionEvent
	IMS public identity, implicity registration set

	SessionEstablishmentRequestEvent
	Calling ID, Called ID, Session case, Event initiator, Media info list

	SessionEstablishmentAlertingEvent
	Media info list

	SessionEstablishmentSuccessEvent
	Media info list

	SessionEstablishmentFailureEvent
	

	SessionTerminationEvent
	Session case


6.2.2.2
NEF services

6.2.2.2.1
General

The following table shows the NEF Services and Service Operations.

	Service Name
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Nnef_DCSessionEventControl
	Subscribe
	Subscribe/Notify
	DCSF, DC AS

	
	Unsubscribe
	Subscribe/Notify
	DCSF, DC AS

	
	Notify
	Subscribe/Notify
	DCSF, DC AS


6.2.2.1.2
Nnef_DCSessionEventControl

6.2.2.1.2.1
Nnef_DCSessionEventControl_Subscribe service operation
Service operation name: Nnef_DCSessionEventControl_Subscribe
Description: This service operation enables the consumer to subscribe session events from NEF.

Inputs, Required: Session ID, list of event subscription information

Each event subscription information includes:

-
IMS public identity

-
Event ID list

-
Notification Target Address
Outputs, Required: Result indication.

Outputs, Optional: None.

6.2.2.1.2.2
Nnef_DCSessionEventControl_Unsubscribe service operation
Service operation name: Nnef_DCSessionEventControl_Unsubscribe
Description: This service operation enables the consumer to unsubscribe session events from DCSF.

Inputs, Required: Session ID, list of event unsubscription information

Each event subscription information includes:

-
IMS public identity

-
Event ID list

Outputs, Required: Result indication.

Outputs, Optional: None.
6.2.2.1.2.3
Nnef_DCSessionEventControl_Notify service operation

Service operation name: Nnef_DCSessionEventControl_Notify

Description: This service operation enables the DCSF to notify consumers of session events related to a specific served IMS subscriber.

Inputs, Required: Session ID, Event ID, Notification Target Address
Inputs, Optional: Calling ID, Called ID, Session case, Event initiator, Media info list.

Outputs, Required: Result indication.

Outputs, Optional: None.

The table below presents supported EventIDs and related parameters.

	EventID
	Parameters

	RegistraionEvent
	IMS public identity, implicity registration set

	SessionEstablishmentRequestEvent
	Calling ID, Called ID, Session case, Event initiator, Media info list

	SessionEstablishmentAlertingEvent
	Media info list

	SessionEstablishmentSuccessEvent
	Media info list

	SessionEstablishmentFailureEvent
	

	SessionTerminationEvent
	Session case


6.2.2.3
IMS AS services

The IMS AS service is enhanced to support reporting additional IMS registration event to the DCSF.

6.2.2
Procedures
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Figure 6.2.1.1: IMS DC architecture in TS 23.228 [5]

1.
IMS registration procedure.

2.
The S-CSCF send third party registration request to IMS AS, which includes IMPU or implicitly registered IMPU set.

3.
The IMS AS notifies the registration event of the UE to DCSF using the same notification mechanism in Rel-18.

4.
The DCSF retrieves the IMS DC service data from UDM/HSS, which includes interaction mode, the list of DC application servers and their notification address or URL.

5.
The DCSF determines which interaction mode is used based on the service data received from UDM/HSS.

6a.
If the DCSF determines to interact with DC application server via NEF, it discovers a NEF using the IMPU via NRF.

7a.
The DCSF sends registration event notification to the NEF by invoking Ndcsf_DCSessionEventControl_Notify service operation, including in the request IMPU or implicitly registered IMPU set and notification address or URL of the DC application server for all the DC application servers to be notified.

8a.
The NEF gets DC application server notification address directly or via DNS if the URL of DC application server is included in the notification of registration event from the DCSF.

9a.
The NEF sends registration event notification to the DC application servers by invoking Nnef_DCSessionEventControl_Notify sesrvice operation including IMPU or implicitly registered IMPU set.

7b.
If the DCSF determines to interact directly with DC application server, it gets DC application address directly or via DNS if the URL of DC application server is included in IMS DC service data.

8b.
The DCSF sends notification to the NEF by invoking Ndcsf_DCSessionEventControl_Notify service operation including IMPU or implicitly registered IMPU set.


The DC application server stores the notification address of the DCSF or NEF.

11a-12a.
The DC application server subscribes events to the DCSF via NEF.

11b.
The DC application server subscribes events to the DCSF directly.

12.
IMS network notifies the subscribed events to the DC application server.

6.2.3
Impacts on Existing Nodes and Functionality

IMS AS:

-
support notification of registration event to DCSF.

DCSF:

-
determine which interaction mode is used based on the service data received from UDM/HSS.

-
support notification of registration event to NEF or DC application server.

-
support subscription from DC application server and notification of IMS events to DC application server.

NEF:

-
support notification of registration event to DC application server.

-
support subscription from DC application server and notification of IMS events to DC application server.

DC application server:

-
support notification of registration event from DCSF or NEF.

-
support subscription and notification of IMS events to/from DCSF or NEF.

End of CHANGES
3GPP

SA WG2 TD


_1234567890.vsd
S-CSCF


P-CSCF


IMS AS


UE


DC Signalling Function (DCSF)


Media Function (MF)


NEF


HSS


IMS-AGW


Gm


Iq


Mw


ISC


DC1


DC2


DC3


N71/Sh


DC Application Server


N70


Nnef


Ndcsf


Nmf


Nimsas


N33


Mb


DC4


MDC2


MDC1


MDC3


Remote IMS


Mb


DC Application Repository (DCAR)


DC5


Ndcsf


N72/Sc



_1234567891.vsd
UE


S-CSCF


IMS AS


DCSF


NEF


DC AS


UDM/HSS


1.IMS registration procedure


2.Third party registration
(IMPU/implicit registration set)


3.Registration event notification
(IMPU/implicit registration set)


5.DCSF determines how to interact with DC AS.


4.IMS DC service data retrieval


6a.DCSF discovers and selects NEF by IMPU


7a.Registration event notification
(IMPU/implicit registration set, DC AS address/URL)


9a.Registration event notification
(IMPU/implicit registration set)


8b.Registration event notification
(IMPU/implicit registration set)


10.DC AS stores the address of NEF or DCSF.


12.event notification procedures


11a.subscription of event notifications
(event list)


12a.subscription of event notifications
(event list)


11b.subscription of event notifications
(event list)


8a.Selection of DC AS


7b.Selection of DC AS



