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Abstract: This paper lists a solution to IMS Data Channel architecture and procedures, addressing Key Issue #1 in TR 23.700-87.
1. Introduction/Discussion
This paper lists a solution to IMS Data Channel architecture and procedures, addressing the first and second bullets of Key Issue #1 in TR 23.700-87 as shown below. 
-	How IMS network architecture needs to be enhanced to support functionalities associated with Data Channel Server functionality allowing for separate control and media plane, and Data Channel Application Repository. This includes defining new IMS functionalities and interfaces and/or identifying impacts on existing IMS functionalities and interfaces.
-	Whether, and if so which, existing IMS procedures need to be changed to support Data Channel usage in IMS.
This solution introduces new network functions and new interfaces into IMS network.
2. Text Proposal
It's proposed to capture the following changes vs. TR 23.700-87.



[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc22214898][bookmark: _Toc23254031][bookmark: _Toc97293646][bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041]2	References
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 TS 24.229: "IP Multimedia Call Control based on SIP and SDP; Stage 3".
[x1]	3GPP TS 29.165: "Inter-IMS Network to Network Interface (NNI) (Release 17)".

* * * * Second change * * * *
[bookmark: _Toc22214899][bookmark: _Toc23254032]3	Definitions of terms and abbreviations
[bookmark: _Toc22214900][bookmark: _Toc23254033]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1], in 23.501 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] or in 23.501 [2].
application data channel: The data channel whose data channel stream IDs starts from 1000. It is used to transfer interactive data of data channel applications between the UEs or between the UE and the network. 
bootstrap data channel: The data channel whose data channel stream IDs is below 1000. It uses the HTTP protocol to transfer data channel application list and data channel applications between the UE and the network.
data channel application: The HTML web content includes JavaScript(s), and optionally image(s) and style sheet(s). It is accessible at the HTTP root ("/") URL through a bootstrap data channel and describes the graphical user interface and the interactive service logic.

[bookmark: _Toc22214901][bookmark: _Toc23254034]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1], in 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 23.501 [2].
5QI	5G QoS Identifier
A2P	Application to Person
AAA	AA-Answer
AAR	AA-Request
DCS	Data Channel Server
DCS-C	Control Function of Data Channel Server
DCS-M	Media Function of Data Channel Server
P2A	Person to Application
P2P	Person to Person
QCI	QoS Class Identifier
QoS	Quality of Service
RAA	Re-Auth-Answer
RAR	Re-Auth-Request

* * * * Third change * * * *
6.X	Solution #X: Data Channel Architecture
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Description
[bookmark: _Toc500949101]This solution addresses Key Issue #1 "Enhancement to support Data Channel usage in IMS network" and focuses on how IMS network architecture and procedures needs to be enhanced to support functionalities associated with Data Channel Server functionality allowing for separate control and media plane, and Data Channel Application Repository.
The solution introduces two new network functions into IMS network, which provide the control function and the media function of IMS data channel respectively.
[bookmark: _Toc22214910]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: IMS data channel architecture; reference point representation
The following network functions are introduced into this architecture, whose services are described in clause 6.X.1.2.
-	DCS-C: Control Function of Data Channel Server. 
-	DCS-M: Media Function of Data Channel Server. 
NOTE 1:	The NRF is not depicted in the reference point architecture figure.
NOTE 2:	There is no change to the existing MRF (MRFC and MRFP).
The following reference points are defined for the IMS data channel architecture. It is suggested that SBI is applied to these reference points.
-	IF1:	Reference point between the DCS-C and the DCS-M.
-	IF3:	Reference point between the DCS-C and the MMTel AS.
-	IF4:	Reference point between the DCS-C and the NEF.
-	IF5:	Reference point between the MMTel AS and the DCS-M.
NOTE 3:	Specifying IF4 is out of the scope of 3GPP Release 18 and will be discussed in the later release.
6.X.1.2	Network Function Description
6.X.1.2.1	Control Function of Data Channel Server (DCS-C)
The Control Function of Data Channel Server (DCS-C) plays the role of IMS data channel control function, which includes:
-	Manages bootstrap data channels and application data channels. 
-	Controls upload and download of IMS data channel applications.
-	Subscribes and receives media event notifications from the MMTel AS when the data channels are associated with an IMS audio/video session. The notifications contain the information about the data channel media descriptions in the SDP offer/answer received by the MMTel AS. Based on these information and the user’s subscription to the data channel services, the DCS-C indicates the MMTel AS how to deal with the data channel media descriptions in the SDP offer/answer received.
It’s noted that the MMTel AS is selected by the S-CSCF when the ISC interface is triggered, the DCS-C does not know which MMTel AS will serve some user. Therefore the DCS-C has to query all the MMTel AS in the network via the NRF and send Subscribe requests to them. Another solution is that implicit subscription is used. That is, the MMTel AS knows the mapping from the subscriber identity segments to the DCS-C based on local configuration.  
-	Exposure data channel capability to the third party through IF4.
In addition, the DCS-C need to support service registration with the NRF, and service discovery/selection via the NRF.
6.X.1.2.2	Media Function of Data Channel Server (DCS-M)
The Media Function of Data Channel Server (DCS-M) plays the role of IMS data channel media function, which includes:
-	Initiates and terminates bootstrap data channels between the UE and itself.
-	Initiates and terminates application data channels between the UE and itself in A2P/P2A scenarios.
-	Supports data channel interworking towards internet/intranet. In the A2P/P2A scenarios, the data channel applications may be hosted on the third party application server and the UE must interacts with the third party application server through the DCS-M to send and receive application data.
In addition, the DCS-M need to support service registration with the NRF.
6.X.1.3	Network Function Service Description
All the services described below will be discovered and selected via the NRF.
6.X.1.3.1	DCS-C Services


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


Figure 6.X.1.3.1-2: Reference Architecture for the Ndcs-c Services; reference point representation
The DCS-C provides the following services to the NEF:
-	Control operations of data channel, such as opening, continuing, closing, refusing some data channel media stream, etc.
NOTE:	This service is out of the scope of 3GPP Release 18 and will be discussed in the later release.
6.X.1.3.2	DCS-M Services


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


Figure 6.X.1.3.2-2: Reference Architecture for the Ndcs-m Services; reference point representation
The DCS-M provides the following services to the MMTel AS:
-	Operations on data channel related resources and data channel media stream, such as allocating/updating/releasing data channel related resources, initiating and terminating some data channel media stream and so on.
The DCS-M provides the following services to the DCS-C:
-	Operations on the application data of the data channel applications, such as sending/reporting application data, and so on.
6.X.1.3.3	MMTel AS Services


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


Figure 6.X.1.3.3-2: Reference Architecture for the Nmmtelas Services; reference point representation
The MMTel AS provides the following services to the DCS-C:
-	Subscription and notification of media event during an IMS session. 
It should be noted that, the DCS-C could not know what subscribers each MMTel AS serve for the MMTel AS is selected by the S-CSCF and, there are two solutions:
-	The DCS-C should subscribe to all the MMTel ASs in the network for the media event notification.
-	The MMTel AS is locally configured for discovering the DCS-C serving specific subscribers.
-	Media control during an IMS session, including SDP operations such as initiating, terminating and forwarding some media stream.
6.X.1.3	Lawful Intercept of IMS Data Channel
Editor's note:	The lawful intercept solution of IMS data channel is FFS.
6.X.1.4	Interactions with IMS Supplementary Services
Editor's note:	How the data channel interacts with IMS supplementary services is FFS.
[bookmark: _Toc23254043]6.X.2	Procedures
6.X.2.1	NF service registration
The DCS-C, DCS-M and MMTel AS should register their services to the NRF before providing services to the consumers, through the NF service registration procedure specified in clause 4.17.1 of 3GPP TS 23.502 [3]. 
6.X.2.2	Data channel SDP media description model
Bootstrap data channels are established between the UE and the network. In an IMS session associated with data channel, the originating network and the terminating network will establish bootstrap data channels with the originating UE and the terminating UE respectively, if the networks and the UEs all support data channel. There are different data channel media descriptions in the SDP offer/answer, according to clause 6.2.10.1 of 3GPP TS 26.114 [6].
In P2P scenarios, application data channels are established between the UEs. For example, Sharing Screen is implemented through the application data channel between the originating UE and the terminating UE. In this case, a separate data channel media description is used in the SDP offer/answer for the application data channel.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]In A2P/P2A scenarios, application data channels are established between the UE and the DCS-M. For example, Multimedia CLIP (Calling Line Identification Presentation) is implemented through the application data channel between the DCS-M in the originating network and the terminating UE. In this case, the application data channel could use the same data channel media description with that of the bootstrap data channel between the DCS-M in the originating network and the terminating UE, if the two kinds of data channels use the same bear/QCI Flow. Otherwise, a separate data channel media description is used in the SDP offer/answer for the application data channel.
6.X.2.3	Establishing bootstrap data channels
There are two types establishing procedures of bootstrap data channel shown below.
-	UE-initiated bootstrap data channel establishment
-	Network-initiated bootstrap data channel establishment
NOTE 1:	It’s assumed in this clause that all the service producers (MMTel AS, DCS-C and DCS-M) have registered their services to the NRF and the DCS-C has subscribed to the MMTel AS. 
NOTE 2:	The NF discovery and selection is not shown in the following procedures.
6.X.2.3.1	UE-initiated bootstrap data channel establishment
Figure 6.X.2.3.1-1 and Figure 6.X.2.3.1-2 show the procedure of UE-initiated bootstrap data channel establishment between network A and the UEs. It’s assumed that both UE A and UE B support data channel capability.

 
Figure 6.X.2.3.1-1: UE-initiated bootstrap data channel establishment procedure
1. 	UE A sends an INVITE request to its local IMS network with an initial SDP offer, to initiates an IMS session to UE B. 
2. 	The MMTel AS A sends a Media Event Notification to the DCS-C A, indicating the channel media descriptions with the IMS session. The DCS-C A sends a Media Control request to the MMTel AS A, indicating how to process the SDP. The MMTel AS A sends an DC Resource Allocation request to the DCS-M A, requiring the DCS-M A to allocate data channel resources for the bootstrap data channel media stream between UE A and the DCS-M A and the bootstrap data channel media stream between the DCS-M A and UE B.
3. 	The MMTel AS A updates the SDP offer in the INVITE request, based on the Media Control request from the DCS-C A, and sends the INVITE request message to the terminating network.
4. 	UE B sends an 18X response to its local IMS network with an initial SDP answer.
5. 	The P-CSCF B executes QoS procedure to establish the dedicated bearer/QCI Flow for the audio/video/data channel media based on the SDP answer in the 18X response.    
6.	The MMTel AS B updates the initial SDP answer in the 18X response, and sends it to the remote network.
7. 	When the MMTel AS A receives the 18X response, it sends a Data Channel Resource Update request to the DCS-M A, requiring the DCS-M A to update data channel resources for the bootstrap data channel media stream between the DCS-M B and UE B. The MMTel AS A sends a Media Update Notification message to the DCS-C A, reporting the data channel media negotiation result.
8. 	The MMTel AS A updates the initial SDP answer in the 18X response, and sends it to the S-CSCF A. This 18X response is sent to the UE A by the S-CSCF.
9. 	The P-CSCF A executes QoS procedure to establish the dedicated bearer/QCI Flow for the audio/video/data channel media based on the SDP answer in the 183 response.
10. The subsequent is the PRACK/PRACK 200 procedure.
11. After the precondition procedure is completed in the network A, UE A sends an UPDATE request with a new SDP offer for media renegotiation.
12-13. UE A initiates SCTP association and DTLS connection establishment procedures to establish the bootstrap data channels with the DCS-M A and the DCS-M B respectively. UE A retrieves the bootstrap application and the data channel application list from the DCS-C A and the DCS-C B respectively.
14. After the precondition procedure is completed in the network B, UE B returns a 200 OK with a new SDP answer for the UPDATE request from UE A.
15-16. UE B initiates SCTP association and DTLS connection establishment procedures to establish the bootstrap data channels with the DCS-M B and the DCS-M A respectively. UE B retrieves the bootstrap application and the data channel application list from the DCS-C B and the DCS-C A respectively.
17. The subsequent procedure of the session is continued.
6.X.2.3.2	Network-initiated bootstrap data channel establishment
The network-initiated bootstrap data channel establishment procedure is used when the originating UE does not support data channel. Therefore, there is no data channel media description in the initial SDP offer generated by the originating UE. If the originating network or the terminating network supports data channel, it will add data channel media description(s) into the SDP offer to negotiate with the terminating UE.
The network-initiated bootstrap data channel establishment procedure has few difference with the UE-initiated bootstrap data channel establishment procedure, and details are not described herein again.   
6.X.2.4	Establishing application data channels
There are two types establishing procedures of application data channel shown below.
-	Establishing application data channel between UEs.
-	Establishing application data channel between the UE and the network.
NOTE 1:	It’s assumed in this clause that all the service producers (MMTel AS, DCS-C and DCS-M) have registered their services to the NRF and the DCS-C has subscribed to the MMTel AS. 
NOTE 2:	The NF discovery and selection is not shown in the following procedures.
6.X.2.4.1	Establishing application data channel between UEs
Figure 6.X.2.4.1-1 shows the establishment procedure of application data channel between UEs after the IMS session between UE A and UE B has been connected. It’s assumed that both UE A and UE B, and their local networks support data channel capability.

 
Figure 6.X.2.4.1-1: Establishment procedure of application data channel between UEs
1.	UE A sends a re-INVITE request to the P-CSCF A with an updated SDP offer in which a data channel media description for an application data channel is added.
2. 	The MMTel AS A sends a Media Event Notification to the DCS-C A with the information of this new data channel media description. The DCS-C A sends a Media Control request to the MMTel AS A, indicating how to process the SDP.
3. 	The MMTel AS A updates the SDP offer based on the Media Control request from the DCS-C A, and sends the re-INVITE request message to the S-CSCF A with the updated SDP offer. This re-INVITE request is sent to the MMTel AS B.
4. 	The MMTel AS B sends a Media Event Notification message to the DCS-C B. The DCS-C B sends a Media Control request to the MMTel AS B, indicating how to process the SDP.
5. 	The MMTel AS B updates the SDP offer in the re-INVITE request, based on the Media Control request from the DCS-C B, and sends the re-INVITE request message to the S-CSCF B with the updated SDP offer. This re-INVITE request is sent to UE B.
6.	UE B sends a 200 OK response to its local network with a SDP answer.
7. 	The P-CSCF B executes QoS procedure to establish the dedicated bearer/QCI Flow for the application data channel media based on the SDP answer in this 200 OK response.
8. 	This 200 OK response is sent to UE B.
9. 	The P-CSCF A executes QoS procedure to establish the dedicated bearer/QCI Flow for the application data channel media based on the SDP answer in this 200 OK response.
10.	UE A initiates SCTP association and DTLS connection establishment procedures to establish the application data channel with UE B.
11. The subsequent is the ACK for 200 OK procedure.
6.X.2.4.2	Establishing application data channel between the UE and the network
Figure 6.X.2.4.2-1 shows the establishment procedure of application data channel between UE B and the network A when the IMS session between UE A and UE B is not connected yet. It’s assumed that both UE A and UE B, and their local networks support data channel capability.

 
Figure 6.X.2.4.2-1: Establishment procedure of application data channel between the UE and the network
1.	UE B sends an UPDATE request with an updated SDP offer, in which an application data channel media stream is added. This UPDATE request is sent to the MMTel AS B.
2. 	The MMTel AS B sends a Media Event Notification to the DCS-C A. The DCS-C A sends a Media Control request to the MMTel AS A, requiring the MMTel AS A to terminate this application data channel media stream. The MMTel AS A sends a DC Resource Allocation request to the DCS-M A, requiring the DCS-M A to allocate data channel resources for the application data channel media stream between the DCS-M A and UE B.
3. 	Then the MMTel AS B updates the SDP offer and sends the UPDATE request to the S-CSCF A with the SDP offer. Then this UPDATE request is sent to UE A.
4. 	UE A returns a 200 OK response. This response is sent to UE B.
5. 	The P-CSCF B executes QoS procedure to update the dedicated bearer/QCI Flow for the data channel media based on the SDP answer in the 200 OK response.
6. 	The application data channel between the DCS-M A and UE B is established.
6.X.2.5	Terminating data channels
In the case of data channel associated with an IMS audio/video session, all the data channels should be terminated with the IMS session.
6.X.2.6	Exception handling of data channels
In the case of abnormal scenarios, such as failing to establish bearer/QCI Flow for data channel, audio/video media negotiation failure and so on, the MMTel AS should terminate all the data channels.
[bookmark: _Toc23254044]6.X.3	Impacts on Existing Nodes and Functionality
6.X.3.1	Impacts to existing nodes
This solution has some requirements on the existing IMS nodes below:
MMTel AS:
-	Support service registration with the NRF and service discovery via the NRF.
-	Provides the DCS-C media event subscription and notification service.
-	Provides the DCS-C media control service, including initiation and termination of bootstrap data channels and application data channels.
-	Supports IMS data channel capability registration of the UE, as specified in clause 5.4.1.7 of 3GPP TS 24.229 [8].
-	Supports data channel media negotiation according to the requests from the DCS-C.
P-CSCF/IMS-AGW:
-	Supports for data channel QoS handling between IMS Core and Packet Core.
IBCF/TrGW:
-	Supports data channel media feature tag and data channel media description at the II-NNI, as specified in 3GPP TS 29.165 [x1].
PCRF/PCF:
-	Supports for data channel QoS handling between IMS Core and Packet Core.
6.X.3.2	Impacts to existing interfaces
This solution has some impacts on the existing interfaces below:
Nnrf:
-	Nnrf_NFManagement service need to be extended to support service registration of DCS-C, DCS-M and MMTel AS.
-	Nnrf_NFDiscovery service need to be extended to support service discovery/selection of DCS-C, DCS-M and MMTel AS. 
* * * * End of changes * * * *
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