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Abstract: This paper proposes to provide a solution for KI#2 of FS_NG_RTC_Ph2. 
1. Introduction/Discussion
The Key Issuse#2 of SA2 R19 FS_NG_RTC_Ph2 addresses the following aspects:
-	Study enhancements to IMS architecture, interfaces and procedures to expose IMS network capabilities in the following IMS data channel related scenarios:
-	IMS data channel establishment, update and release.
-	Study whether and how an application server can request to use the bootstrap data channel and download a specific application.
This document provides a solution to address the first bullet of KI#2.
3. Text Proposal
It is proposed to capture the following changes into TR 23.700-77.
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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G system, Stage 2".
[4]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[5]	3GPP TS 23.228: "IP Multimedia Subsystem (IMS)".
[6]	3GPP TS 26.114: "Media handling and interaction".
[7]	3GPP TS 22.261: "Service requirements for the 5G system".
[8]	3GPP TR 26.813: "Study of Avatars in Real-Time Communication Services".
[9]	3GPP TS 22.156: "Mobile Metaverse Services".
[x]	3GPP TS 23.222: "Functional architecture and information flows to support Common API Framework for 3GPP Northbound APIs; Stage 2".
[x+1]	IETF RFC 3725: "Best Current Practices for Third Party Call Control (3pcc) in the Session Initiation Protocol (SIP)".
* * * * Second change * * * *
[bookmark: _Toc23254034][bookmark: _Toc14228][bookmark: _Toc22214901][bookmark: _Toc148590857][bookmark: _Toc151785962][bookmark: _Toc22214907][bookmark: _Toc22950][bookmark: _Toc23254040][bookmark: _Toc148590871]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1], in TS 23.501 [2] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] or in TS 23.501 [2].
3PCC	3rd Party Call Control
API	Application Programming Interface
CAPIF	Common API Framework
DC	Data Channel
DCSF	Data Channel Signalling Function
IMS	Internet Multimedia Subsystem
IMSEF	IMS Exposure Function
MF	Media Function
NEF	Network Exposure Function
NF	Network Function

* * * * Third change * * * *
6.0	Mapping of Solutions to Key Issues
Table6.0-1: Mapping of Solutions to Key Issues
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* * * * Forth change * * * *
6.X	Solution #X: IMS capability exposure architecture
[bookmark: _Toc8365][bookmark: _Toc500949099][bookmark: _Toc23254042][bookmark: _Toc22214909][bookmark: _Toc148590873]6.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]This solution addresses Key Issue#1 "Extensible IMS mechanism supporting IMS events in the context of DC communication" and Key Issue#2 "Impact on IMS architecture, interfaces and procedures to support IMS capability exposure in the context of IMS data channel session" 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.
-	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.
-	Study enhancements to IMS architecture, interfaces and procedures to expose IMS network capabilities in the following IMS data channel related scenarios:
-	IMS data channel establishment, update and release.
-	Study whether and how an application server can request to use the bootstrap data channel and download a specific application.
6.X.1.1	Architecture Description
The following Figure 6.X.1.1-1 shows the high-level architecture of the solution.


Figure 6.X.1.1-1: Architecture of IMS capability exposure
The following network function is introduced in this architecture, whose function description are described in clause 6.X.1.2.
· IMSEF: IMS Exposure Function, is supported by the NEF and used for external exposure of IMS capability and service to the 3rd Party DC AS. A dedicated NEF may be deployed to provide only the IMSEF functionality. When CAPIF is supported by the IMSEF, the IMSEF supports the CAPIF API provider domain functions as specified in 3GPP TS 23.222 [x].
The following service-based interfaces are defined to support IMS capability exposure, whose services are described in clause 6.X.1.3.
· Nimsef: the SBI provided by IMSEF to support IMS capability exposure.
· Ndscf: the SBI provided by DCSF to support create/update/release an IMS session with data channel capability.
The following service-based interfaces are enhanced to support IMS capability exposure, whose services are described in clause 6.X.1.3.
· Nimsas: the SBI provided by IMS AS and is enhanced to support create/update/release an IMS session with data channel capability.
6.X.1.2	Network Function Description
6.X.1.2.1	IMS Exposure Function (IMSEF)
IMSEF is a dedicated NEF instance and is used for exposure of IMS capabilities to the DC AS, i.e. to support the IMS domain specific features/APIs and potentially the NEF features/APIs that are specified for capability exposure towards the DC AS to implement IMS services such as audio, video and data channel session.
When CAPIF is supported by the IMSEF, the IMSEF supports the CAPIF API provider domain functions as specified in 3GPP TS 23.222 [x], such as authenticating/authorizing the API invoker, publishing and storing the API information, etc.
6.X.1.3	Network Function Service Description
6.X.1.3.1	IMSEF Services


Figure 6.X.1.3.1-1: Reference Architecture for the Nimsef Services; SBI representation


Figure 6.X.1.3.1-2: Reference Architecture for the Nimsef Services; reference point representation
The IMSEF provides the following services to the DC AS:
· Control operations of IMS session with data channel media, such as initiating, modifying, terminating and querying an IMS session.
· Subscribe and unsubscribe to IMS events of the specific subscriber.
6.X.1.3.2	DCSF Services


Figure 6.X.1.3.2-1: Reference Architecture for the Ndcsf Services; SBI representation


Figure 6.X.1.3.2-2: Reference Architecture for the Ndcsf Services; reference point representation
The DCSF provides the following services to the IMSEF and the DC AS:
· Control operations of IMS session with data channel media, such as initiating, modifying, terminating and querying an IMS session.
· Subscribe and unsubscribe to IMS events of the specific subscriber.
6.X.1.3.3	IMS AS Services
The Nimsas SBI and the DC1 reference point have been specified in Annex AA.1.2 and AA.1.3 of 3GPP TS 23.228 [5].


Figure 6.X.1.3.3-1: Reference Architecture for the Nimsas Services; SBI representation


Figure 6.X.1.3.3-2: Reference Architecture for the Nimsas Services; reference point representation
Two services of the IMS AS have been specified in 3GPP Release-18 TS 23.228 [5] as follows:
· Nimsas_SessionEventControl Service enables the consumer to be notified about session events when served IMS subscribers takes part in IMS sessions.
· Nimsas_MediaControl Service enables the consumer to control IMS AS handling of media flow within an IMS session.
In addition, the IMS AS needs to provide the following services the support IMS capability exposure:
· Control operations of IMS session with data channel media, such as initiating, continuing, modifying, terminating and querying an IMS session and playing tones in an IMS session. The data channel media can be carried in the initial INVITE or be added at the subsequent stage.
· Subscribe and unsubscribe to IMS events of the specific subscriber.
Editor’s Note: Whether new service is needed or existing service could be reused is FFS.
6.X.2	Procedures
6.X.2.1	General Description
Figure 6.X.2.1-1 illustrates the network model of IMS session with data channel media using 3rd Party Call Control procedure. 


Figure 6.X.2.1-1: Network model of an IMS session with data channel media using 3PCC procedure
The 3rd Party DC AS establishes and manages an IMS session with data channel media between UE A and UE B by invoking the APIs exposed through the IMSEF and provided by the 3PCC IMS network. In this network model, UE A and UE B shall establish a bootstrap data channel with the 3PCC IMS network respectively to download some DC Application from the DCSF-1 in the 3PCC IMS network.
NOTE:	UE A and UE B can either be the subscribers of 3PCC network or not.
6.X.2.2	Establishing an IMS session with data channel media
Figure 6.X.2.2-1 below illustrates how to establish an IMS session with data channel media using 3PCC procedure. According to the session creation API invoked by the 3rd Party DC AS, the IMS network initiates an IMS session with data channel media.


Figure 6.X.2.2-1: Establishing an IMS session with data channel media using 3PCC procedure 
1-3.	The 3rd Party DC AS invokes the session creation API of the IMSEF to create an IMS session with data channel media. Then the IMSEF invokes the session creation API of the DCSF-1 and the DCSF-1 invokes the session creation API to the IMS AS-1. 
4.	The DCSF-1 indicates the IMS AS-1 to allocate bootstrap data channel resource on MF-1 for UE A in the specific session. Then the IMS AS-1 interacts with the MF-1 to allocate the DC resource.
5.	The IMS AS-1 sends to UE A through IMS Core-1 an INVITE request, in the SDP of which the audio and video media are black holed as specified in IETF RFC 3725 [x+1] and the data channel media is actual. UE A returns 200 OK with its SDP answer of audio, video and data channel media. Then the IMS AS-1 returns an ACK request.
6-7.	The IMS AS-1 notifies the DCSF-1 of the event that UE A is connected. Then the DCSF-1 indicates the IMS AS-1 to update BDC resource on the MF-1 for UE A in the specific session and the IMS AS-1 interacts with the MF-1 to update the BDC resource.
Until now, the bootstrap data channel between the MF-1 and UE A can be established.
8-9.	The DCSF-1 notifies the IMSEF of the event that UE A is connected and the IMSEF returns a successful response.	The IMSEF notifies the 3rd Party DC AS of the event that UE A is connected and the 3rd Party DC AS returns a successful response.
10-12. The DCSF-1 invokes the session forwarding API of the IMS AS-1 and indicates the IMS AS-1 to allocate BDC resource on the MF-1 for UE B in the specific session. According to the invocation, the IMS AS-1 interacts with the MF-1 to allocate the BDC resource and then sends to UE B through IMS Core-1 an INVITE request including the audio, video and data channel media from UE A.
13-14. The DCSF-1 invokes the playing announcement API of the IMS AS-1 for UE A. The IMS AS-1 sends a re-INVITE request to UE A to re-negotiate audio and video media between UE A and the MRFP (it’s not shown in Figure 6.X.2.2-1. After the re-INVITE/200 OK/ACK procedure, UE A can hear the specific announcement tone from the MRFP.
15-17. UE B returns 200 OK with its SDP answer of audio, video and data channel media. Then the IMS AS-1 returns an ACK request. The IMS AS-1 notifies the DCSF-1 of the event that UE B is connected and the DCSF-1 indicates the IMS AS-1 to update BDC resource on the MF-1 for UE B in the specific session. Then the IMS AS-1 interacts with the MF-1 to update the BDC resource.
Until now, the bootstrap data channel between the MF-1 and UE B can be established.
18-19. The DCSF-1 notifies the IMSEF of the event that UE B is connected and the IMSEF returns a successful response.	The IMSEF notifies the 3rd Party DC AS of the event that UE B is connected and the 3rd Party DC AS returns a successful response.
19-22. The IMS AS-1 initiates a re-INVITE/200 OK/Ack procedure to UE A and UE B respectively, to re-negotiate audio and video media between UE A and UE B. The IMS AS-1 notifies the DCSF-1 of the media change events in the two procedures.
Then UE A and UE B begin to talk with each other with interaction over data channel.

6.X.2.3	Terminating an IMS session with data channel media
Figure 6.X.2.3-1 and Figure 6.X.2.3-2 below illustrate how to terminate an IMS session with data channel media using 3PCC procedure. The terminating procedure in Figure 6.X.2.3-1 is triggered by UE A sending a BYE request and that in Figure 6.X.2.3-2 is triggered by the 3rd Party DC AS invoking a release session API provided by the IMSEF.


Figure 6.X.2.3-1: Terminating an IMS session with data channel media by UE A sending a BYE request
1.	UE A sends a BYE request to the IMS AS-1 through the IMS Core-1 and the IMS AS-1 returns a 200 OK response.
2.	The IMS AS-1 notifies the DCSF-1 of UE A release event and the DCSF-1 returns a successful response.
3.	The DCSF-1 indicates the IMS AS-1 to release the DC resource on MF-1 allocated for UE A in the specific session. Then the IMS AS-1 interacts with the MF-1 to release the DC resource.
4.	The DCSF-1 notifies the IMSEF of UE A release event and the IMSEF returns a successful response.
5.	The IMSEF notifies the 3rd Party DC AS of UE A release event and the 3rd Party DC AS returns a successful response.
6.	The IMS AS-1 sends a BYE request message to UE B through the IMS Core-1 and UE B returns a 200 OK response message.
7.	The IMS AS-1 notifies the DCSF-1 of the session release event and the DCSF-1 returns a successful response.
8.	The DCSF-1 indicates the IMS AS-1 to release the DC resource on MF-1 allocated for UE B in the specific session. Then the IMS AS-1 interacts with the MF-1 to release the DC resource.
9.	The DCSF-1 notifies the IMSEF of the session release event and the IMSEF returns a successful response.
10.	The IMSEF notifies the 3rd Party DC AS of the session release event and the 3rd Party DC AS returns a successful response.


Figure 6.X.2.3-2: Terminating an IMS session with data channel media by 3rd Party DC AS
1-3.	The 3rd Party DC AS invokes the session release API of the IMSEF to release an IMS session specified by the session ID. Then the IMSEF invokes the session release API of the DCSF-1 and the DCSF-1 invokes the session release API of the IMS AS-1serving the specific session.
4.	The IMS AS-1 sends a BYE request to the UE A through the IMS-Core-1 and UE A returns a 200 OK response.
5-13. The following procedure is the same as Step 2-10 of Figure 6.X.2.3-1.

6.X.2.4	Modifying an IMS session to add data channel media
Figure 6.X.2.4-1 below illustrates how to modify an established IMS session to add data channel media using 3PCC procedure. It’s assumed that the 3rd Party DC AS has established an IMS session with audio and video media between UE A and UE B using 3PCC procedure.


Figure 6.X.2.4-1: Modifying an IMS session to add data channel media by 3rd Party DC AS
1-3.	The 3rd Party DC AS invokes the session modification API of the IMSEF to add data channel media into the specific session. Then the IMSEF invokes the session modification API of the DCSF-1 and the DCSF-1 invokes a session modification API of the IMS AS-1. 
4.	The DCSF-1 indicates the IMS AS-1 to allocate bootstrap data channel resource on MF-1 for UE A in the specific session. Then the IMS AS-1 interacts with the MF-1 to allocate the DC resource.
5.	The IMS AS-1 sends to UE A through IMS Core-1 an re-INVITE request, in the SDP of which a bootstrap data channel media is added. UE A returns 200 OK with its SDP answer of audio, video and the added data channel media. Then the IMS AS-1 returns an ACK request.
6-7.	The IMS AS-1 notifies the DCSF-1 of the media change event. Then the DCSF-1 indicates the IMS AS-1 to update BDC resource on the MF-1 for UE A in the specific session and the IMS AS-1 interacts with the MF-1 to update the BDC resource.
Until now, the bootstrap data channel between the MF-1 and UE A can be established.
8.	The DCSF-1 indicates the IMS AS-1 to allocate bootstrap data channel resource on MF-1 for UE B in the specific session. Then the IMS AS-1 interacts with the MF-1 to allocate the DC resource.
9.	The IMS AS-1 sends to UE A through IMS Core-1 an re-INVITE request, in the SDP of which a bootstrap data channel media is added. UE A returns 200 OK with its SDP answer of audio, video and the added data channel media. Then the IMS AS-1 returns an ACK request.
10-11. The IMS AS-1 notifies the DCSF-1 of the media change event. Then the DCSF-1 indicates the IMS AS-1 to update BDC resource on the MF-1 for UE B in the specific session and the IMS AS-1 interacts with the MF-1 to update the BDC resource.
12-13. The DCSF-1 notifies the IMSEF of the session change event and the IMSEF returns a successful response. The IMSEF notifies the 3rd Party DC AS of the session change event and the 3rd Party DC AS returns a successful response.

[bookmark: _Toc23254044][bookmark: _Toc16419][bookmark: _Toc148590875]6.X.3	Impacts on Existing Nodes and Functionality
MMTel AS:
-	Support IMS session handling with data channel media under the control of the DCSF, such as initiating, continuing, modifying, terminating and querying an IMS session and playing tones in an IMS session. The data channel media can be carried in the initial INVITE or be added at the subsequent stage.
-	Support session event notification to the DCSF.
DCSF:
-	Support initiation, modification and termination of an IMS session with data channel media according to the request from the IMSEF. The data channel media can be added when the session is established.
-	Support session event notification to the IMSEF.

* * * * End of changes * * * *
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