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1 Discussion

This contribution proposes editorial changes including removing remaining editor’s notes in solution #20, moving contents of Annex A to solution #20 because they only applies to solution #20, and some other editorial changes.

2 Proposal
It is proposed to capture the following updates to TR 23.700-87.
FIRST CHANGE
6.20
Solution #20: Merged solution to support Data Channel usage in IMS network
6.20.1
Description

6.20.1.1
General

This solution addresses Key Issue #1 "Enhancement to support Data Channel usage in IMS network" and focuses on how IMS network architecture and procedures are enhanced to support Data Channel usage. This contribution is trying to merge existing solutions of DC architecture and procedure in TR 23.700-87 to establish a joint proposal for evaluation and conclusion for KI#1.

Generally, this contribution includes principles and contents from solution #1, solution #3, solution #6, solution #7 and solution #16.

The interim conclusion in clause 9.1 is also considered when shaping the merged solution.

This solution supports separation of signalling function and media function supporting Data Channel. A new service based function, Data Channel Signalling Function (DCSF), is introduced. There are two ways to provide the DC media function to fulfil different requirements of IMS migration to support DC:

-
by enhancing the existing IMS MRF (called enhanced MRF) to perform media functions related to DC, which interacts with IMS AS via legacy MRF interfaces, i.e. Mr'/Cr; and

-
by introducing a new service based function called Data Channel Media Function (DCMF), which interacts with IMS AS via the new SBA interface DC2.

For both options, the DC media function is specified in clause 6.20.1.2.
NOTE 1:
The above MRF can be a standalone enhanced MRF that performs only DC functions, or a combined MRF that performs the DC functions as well as other media functions (e.g. voice/video, etc).

NOTE 2:
DCMF can also be collocated with other functional entities.
The discovery and selection of DCSF, DCMF,/enhanced MRF and IMS AS are supported by NRF based mechanisms, referring to solutions #14 and #17.
6.20.1.2
Architecture

6.20.1.2.1
Solution Overall Architecture
The two architecture options of this solution are shown in Figure 6.20.1.2-1 and Figure 6.20.1.2-2.

In this Release, it is assumed that IMS AS, as depicted in the architecture figure, is co-located with the TAS.
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Figure 6.20.1.2-1: Architecture option of IMS supporting DC usage with DCMF
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Figure 6.20.1.2-2: Architecture option of IMS supporting DC usage with enhanced MRF

The following functional entities are introduced or enhanced to support DC usage in IMS network:

1)
Data Channel Signalling Function (DCSF):

-
Implements data channel control logic through DC1 control API;

-
Receives event reports from the IMS AS and decides the usage of data channel;

-
Manages bootstrap data channels and (if applicable) application data channels by interacting with IMS AS;

-
Enables uploading of data channel applications as specified in TS 26.114 [6], however this is out of scope;

-
Controls download of IMS data channel applications to the UE;

-
Supports HTTP web server to terminate HTTP traffic associated with downloading of data channel applications (Bootstrapping) via DCMF and/or enhanced MRF. Additionally, it may optionally act as a proxy for HTTP for resources hosted by external third-party applications;

-
Interacts with NEF for data channel capability exposure via N33 and MDC3/MDC2;

-
Interacts with DC application Server via DC3/DC4 for DC resource control and traffic forwarding via MDC3/MDC2.

2)
Data Channel Application Repository (DCAR):
-
Supports data channel applications storage. DCAR can be part of the DCSF or a standalone function.

NOTE 1:
When the DCAR is a standalone function, the interface DC5 between DCAR and DCSF is out of scope of 3GPP.

3)
Data Channel Media Function (DCMF) / enhanced MRF:

DCMF and enhanced MRF support the same DC media functionalities as below:
-
Manage the media resources for data channel media (bootstrap and application data channel if applicable) under the control of IMS AS;

-
Terminates bootstrap data channel to/from the UE and forwards HTTP traffic between the UE and DSCF via MDC1 and optionally between the UE and the DC Application Server via MDC2;

-
Anchors application data channel in P2P scenarios, if required, and accordingly supports e.g. data traffic forwarding and possible media interworking between DCMTSI client and MTSI client;

-
Relays A2P/P2A application data channels between the UE and the DC Application Server via MDC2.

NOTE 2:
The definition of DC Application Server is out of scope of 3GPP.

4)
IMS AS:

-
Interworks with DCSF via DC1 for event notification for data channel and data channel control procedures;

-
Interacts with DCMF via DC2 and with enhanced MRF via Mr'/Cr for data channel media resource management.

NOTE 3:
The IMS AS may be integrated with the DCSF in which case the DC1 interface is internal.

The following service based reference points are introduced or enhanced to support DC usage in IMS network:

-
DC1:
Reference point between the DCSF and the IMS AS.

-
DC2:
Reference point between the IMS AS and DCMF.

-
DC3:
Reference point between the DCSF and NEF.

-
DC4:
Reference point between the DCSF and DC Application Server.

-
DC5:
Reference point between the DCSF and DCAR.

NOTE 4:
DC5 is not specified in 3GPP.

NOTE 5:
DC3 is not specified in this release.
The following reference points are introduced or enhanced to support DC media handling:
-
Mb:
Existing reference point used for transport of data channel media between DCMF and IMS-AGW.
-
Mr'/Cr:
SIP based reference point between IMS AS and enhanced MRF

-
MDC1:
Reference point for transport of data channel media between DC media function (either DCMF or enhanced MRF) and DCSF.
-
MDC2:
Reference point for transport of data channel media between DC media function (either DCMF or enhanced MRF) and DC Application Server.
-
MDC3:
Reference point of data channel media between DCSF and DC Application Server.
NOTE 6:
MDC1, MDC2 and MDC3 are not specified in 3GPP.

DC1, DC2, DC3 and DC4 are service based interfaces so that the following services are to be specified:
-
Ndcsf:

-
Exposure of data channel control. (Possible service consumer: NEF, DC Application Server).
-
Ndcmf:

-
Management of data channel media resources. (Possible service consumer: IMS AS).
-
Nimsas:

-
Notification of data channel media events, e.g. media resource status or media information, to IMS AS during an IMS session. (Possible service consumer: DCSF).
-
Management of data channel media resources. (Possible service consumer: DCSF).
-
Nnef:

-
Enhancements on exposure for data channel capabilities (Possible service consumer: DC Application server).
NOTE 7:
Enhancements to Nnef is not specified in this release.
6.20.1.2.2
Architectural aspects related to media configurations for MDC1 and MDC2
Figure 6.20.1.2.2.1-1 below depicts the DCMF media configuration, referred to as the "HTTP Proxy" configuration, available for the DCSF when instructing the DCMF to relay bootstrap data channel media between the Mb and the MDC1 interfaces. The protocol view of this media configuration can be used as a basis for deriving required DCMF attributes for DC1 and DC2 service operations (as well as Mr'/Cr).
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Figure 6.20.1.2.2-1: DCMF Mb - MDC1 "HTTP Proxy" Media Configuration for Bootstrap DC

The DCMF "HTTP Proxy" configuration will be selected by the DCSF to provide the bootstrap application (menu and application download). Figure 6.20.1.2.2-2 below depicts the DCMF "Transparent Relay Mode" configuration available for the DCSF when instructing the DCMF to relay application data channel media between the Mb and MDC2 towards a DC Application Server providing a P2A/A2P DC application. The protocol view can be used as a basis for deriving required attributes for DC1, DC2, DC3 and DC4 service operations (as well as Mr'/Cr). The DCMF will in this configuration relay the complete SCTP association payload as is, between the UE and the DC Application Server, hereby requiring the DC Application Server to allocate an SCTP Association media resource.
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Figure 6.20.1.2.2-2: DCMF Mb – MDC2 "Transparent Relay Mode" Media Configuration for Application DC

Figures 6.20.1.2.2-3 below depicts an example that the DCMF "HTTP Proxy" configuration available for the DCSF when instructing the DCMF to relay application data channel media between the Mb and MDC2 towards a DC Application Server providing a P2A/A2P HTTP DC application. The downloaded DC application will in this case communicate with the DC Application Server, using basic HTTP, within the same bootstrap SCTP association as in which this application was downloaded. UDP, TCP and SCTP should be supported as the transport layer protocols for MDC2.

NOTE 1:
The protocol used within the application data channel is out of scope of 3GPP.
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Figure 6.20.1.2.2-3: DCMF Mb – MDC2 "HTTP Proxy" Media Configurations for Application DC
NOTE 2:
Enhanced MRF supports the same functionality as DCMF in Figure 6.20.1.2.2-1, 2, and 3.
6.20.2
Procedures

6.20.2.1
NF service registration and discovery

If NRF is used for NF registration and discovery, the DCSF, DCMF/ MRF and IMS AS shall register their services at the NRF before providing services to consumers.
The registration and discovery of DCSF, DCMF and IMS AS refers to solution #17 on top of existing procedures specified in TS 23.501 [2].
The registration and discovery of MRF refers to solution #14.
If NRF is not used for NF registration and discovery, the discovery of NF is based on configurations. The IMS AS is configured with the contact information for a DSCF. This may be the target DSCF instance, or the request could be directed to the target DSCF instance to be used by the IMS AS for subsequent interactions for the subject user.

6.20.2.2
Session event notification

DSCF and IMS AS assume there is an implicit subscription to all IMS DC session relevant events in IMS AS for every IMS user engaged in an IMS DC session. IMS AS notifies the DSCF of all relevant IMS DC events requiring action from the DCSF.
6.20.2.3
UE initiated bootstrap data channel establishment
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Figure 6.20.2.3-1: UE Initiated Bootstrap Data Channel Establishment (1/2)
1.
UE#1 sends the SIP INVITE request with an initial SDP to AS, through originating network P-CSCF and S-CSCF. The initial SDP contains offers for the bootstrap data channel establishment requirement. In this example procedure, SDP contains both bootstrap data channel offers for originating side and terminating side.

NOTE 1:
This SIP INVITE can also be a SIP re-INVITE performed after the initial IMS audio session is setup.
NOTE 2:
The trigger for a UE to initiate or not initiate a DC establishment request is to be determined during the normative phase. One option is that this trigger is left for UE implementation.
2.
IMS AS validates user subscription data to determine whether the DC Call request should be triggered to DCSF.


If IMS AS determins that the DC call request needs to be sent to DCSF, the IMS AS selects a DCSF for this user based on local configuration or discovery and selection of a DCSF instance via NRF.

If the IMS AS determined that the DC call request need not sent to DCSF, or DCSF decides that DC request is not allowed, the IMS AS proceeds with normal IMS procedures to setup the MMTel session without performing DC bootstrapping.
NOTE 3:
Based on local configuration the IMS-AS can decide whether the DC bootstrap establishment proceeds or not.
3.
IMS AS notifies the DCSF the call event by sending Nimsas_SessionEventControl_Notify (SessionEstablishmentRequestEvent, CallingID, CalledID, SessionCase, SessionID, MediaInfoList) request to the DCSF. IMS AS may provide information such as IMPU and location information of UE#1 to the DCSF.

NOTE 4:
Providing subscriber related information such as location information to the DC Application Server or to the DCAR is not specified in Rel-18.
4.
After receiving the DC control request, the DCSF determines the policy about how to process the bootstrap data channel establishment requirement based on the related parameters in the DC control request and/or operator strategy.

5.
Since the SessionEstablishmentRequestEvent indicates that served user offered local bootstrap media, DCSF, based on its policies prepares originating side MDC1 media information, as well as the terminating side MDC1 remote bootstrap media (targeting remote UE) for the DCMF.

6. DCSF invokes the Nimsas_MediaControl_MediaInstruction (SessionID, MediaInstructionSet) operation based on its policies instructing the IMS AS to connectDCMF both for originating and terminating side.
7.
The IMS AS selects a DCMF based on local configuration or discovers and selects a DCMF instance or enhanced MRF supporting DC media function via NRF.

8.
IMS AS invokes DCMF service to instruct DCMF to allocate a Mb resource to terminate the media descriptor specified by the DCSF for the originating side. For IMS AS to stand alone DCMF, DC2 is used to reserve data channel media resources reserved based on DCSF media information created in step 5. If enhanced MRF is used, IMS AS uses Mr'/Cr to enhanced MRF to reserve data channel media resources.

9.
IMS AS invokes DCMF service to instruct DCMF to allocate a Mb resource to terminate the media specified by the DCSF for the terminating side. For IMS AS to stand alone DCMF, DC2 is used to reserve data channel media resources based on DCSF received in step 5. If enhanced MRF is used, IMS AS uses Mr'/Cr to enhanced MRF to reserve data channel media resources.
NOTE 5:
The DCMF media resource allocation could be done with one or multiple service invocations.
10.
IMS AS responds to MediaInstruction request received in step 6. The response may include the atomic success of operation received by the IMS AS and includes also media resource information.

11.
The DCSF stores the media resource information and responds to the Notify Request received in step 3.

12-14.
IMS AS sends the INVITE which includes the updated SDP offer adding media information of DCMF or enhanced MRF to originating S-CSCF and then to remote network side and UE#2. The SDP offer for bootstrap data channel to UE#2 will in this case be included.
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Figure 6.20.2.3-2: UE Initiated Bootstrap Data Channel Establishment (2/2)
15-17.
UE#2 and terminating network returns an 18X response with SDP answer to bootstrap DC to originating network. If the terminating network decides to establish another bootstrap DC to UE#1 and UE#2, the corresponding data channel media description is also included in SDP answer.

18.
IMS AS invokes DCMF service to instruct DCMF on data channel media resource modification based on the SDP answer received from terminating network. For IMS AS to stand alone DCMF, DC2 is used to reserve data channel media resources. If enhanced MRF is used, IMS AS uses Mr'/Cr to enhanced MRF to modify data channel media resource.

19-20.
The IMS AS modifies SDP answer for bootstrap data channels to UE#1 in 18X response which may include local bootstrap data channel to UE#1 and/or remote bootstrap data channel to UE#1 and sends 18X response to S-CSCF and P-CSCF.

21.
The originating network P-CSCF executes QoS procedure for bootstrap data channel media based on the SDP answer information from the 18X response.

22.
P-CSCF returns the 18X response to UE#1.

23.
The PRACK and UPDATE negotiation between originating and terminating network.

24-25.
UE#2 and terminating network returns a 200 OK response.

26.
IMS AS notifies the successful session establishment event, with Nimsas_SessionEventControl Notify (SessionEstablishmentSuccessEvent, SessionID, MediaInfoList) to DCSF. IMS AS may provide information such as IMPU and location information of UE#2 to the DCSF.
27.
The DCSF responds to the notification.

28-30. 200 OK forwarded to UE#1.
31~32.
The bootstrap data channels have been established between originating DCMF or enhanced MRF and UE#1/UE#2. The UEs send application request messages to DCMF or enhanced MRF via bootstrap data channel with its data channel capabilities. The DCMF or enhanced MRF forwards the message to received media point of DCSF. The DCSF provides the proper data channel applications to UE#1 and UE#2 based on their data channel capabilities through DCMF or enhanced MRF.

33.
The bootstrap data channels have been established between terminating DCMF or enhanced MRF and UE#1/UE#2. The data channel application is requested and downloaded to UE#1 and UE#2 from terminating DCSF.

NOTE 6:
How the originating and terminating UEs download the same application will be specified in normative phase with coordination with SA4.

NOTE 7:
Whether the bootstrap DC can be established before 200 OK is received will be decided and specified in normative phase if needed.
34.
The subsequent procedures continue.
6.20.2.4
UE initiated P2P application data channel establishment
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Figure 6.20.2.4-1: UE Initiated P2P Application Data Channel Establishment
0.
IMS session and bootstrap data channel has been established. Data channel applications have been downloaded to UE#1 and UE#2.

1.
UE#1 sends the SIP reINVITE request with an updated SDP to IMS AS, through originating network P-CSCF and S-CSCF. The updated SDP contains the established bootstrap data channel information, as well as the application data channel establishment requirement which is indicated by stream ID (dcmap value: greater than or equal to 1000), stream Label, etc.

2.
IMS AS validates user subscription data to determine whether the media change request should be triggered to DCSF.

3.
IMS AS notifies via Nimsas_SessionEventControl_Notify (MediaChangeRequest Event, SessionID, EventDirection, MediaInfoList) the DCSF of the media update request event. IMS AS may provide information such as IMPU and location information of UE#1 to the DCSF.
4.
After receiving the session event notification, the DCSF determines the policy about how to process the application data channel establishment requirement based on the related parameters in the notification and/or operator strategy.

5.
DCSF determines (in this example) that the added application data channel media of the offer takes UE#2 as target endpoint not requiring anchoring in the local DCMF or enhanced MRF. If DCMF or enhanced MRF needs to anchor application data channel, DCMF would have used the Nimsas_ MediaControl service .
6.
DCSF responds to the notification received in step 3.
7-8.
IMS AS sends the reINVITE to originating S-CSCF and then to remote network side and UE#2.

9-11.
UE#2 and terminating network returns a 200 OK response with SDP answer for application DC to originating network.


12.
IMS AS notifies the successful data channel modification to DCSF. IMS AS may provide information such as IMPU and location information of UE#2 to the DCSF.
13.
DCSF responds to the notification.
14-15.
The IMS AS sends 200 OK response to S-CSCF and P-CSCF.

16.
The originating network P-CSCF executes QoS procedure for application data channel media based on the SDP answer information from the 200 OK response.

17.
P-CSCF returns the 200 OK response to UE#1.

18.
UE#1 send ACK to the terminating network.

19.
The application data channel between UE#1 and UE#2 is established, in this example, not anchored on DCMF/enhanced MRF.

6.20.2.5
UE initiated P2A/A2P application data channel establishment
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Figure 6.20.2.5-1: UE Initiated P2A/A2P Application Data Channel Establishment
0-3.
Steps 0-3 of clause 6.20.2.3 applies.

4.
After receiving the session event notification, the DCSF determines the policy about how to process the application data channel establishment requirement based on the related parameters in the notification and/or operator strategy.

5.
DCSF determines (in this example) that the added application data channel media of the offer takes DC Application Server as target endpoint requiring anchoring in the local DCMF or enhanced MRF. DCSF communicates with the DC Application Server for DC resource control; and when application data channel is established, DC application server will send/receive traffic to/from UE#1 through MDC2.
NOTE:
Details on how the DCSF communicates with the DC Application Server via DC4 is out of scope of Release 18.
6.
DCSF invokes Nimsas MediaControl service to instruct IMS AS to connect media to DCMF including information on how to relay data channel media via the MDC2 interface.
7.
IMS AS invokes DCMF service to instruct DCMF on Data Channel establishment and data channel media resource reservation based on the DC media information received from DCSF. For IMS AS to stand alone DCMF, DC2 is used to reserve data channel media resources. If enhanced MRF is used, IMS AS uses Mr'/Cr to enhanced MRF to reserve data channel media resources.

8.
IMS AS notifies the MediaControl instruction control response to DCSF.

9.
The DCSF stores the media resource information and establishes MDC1 connections with DCMF or enhanced MRF for application DC traffic to UE#1 and replies to the Nimsas notification request.

10-11.
IMS AS sends the reINVITE which does not include the SDP offer for application data channel to originating S-CSCF and then to remote network side and UE#2.

12-14.
UE#2 and terminating network returns a 200 OK response with SDP answer for audio/video.

15.
IMS AS notifies the DCSF about the successful result of the MediaChangeRequest event.

16.
DCSF replies to the notification.
17-18.
The IMS AS includes SDP answer for application data channels to UE#1 in 200 OK response and sends 200 OK response to S-CSCF and P-CSCF.

19.
The originating network P-CSCF executes QoS procedure for application data channel media based on the SDP answer information from the 200 OK response.

20.
P-CSCF returns the 200 OK response to UE#1.

21.
UE#1 send ACK to the terminating network.

22.
The application data channel between UE#1 and DC Application Server is established via DCMF or enhanced MRF. DCMF or enhanced MRF forwards data channel traffic between UE#1 and DC Application Server based on MDC2 media point information received in step 6.
6.20.2.6
Replacing Root-URL in HTTP GET request from the UE
According to clause 6.2.10.1 of TS 26.114 [6], the UE can send a HTTP GET Request for the root ("/") URL through the bootstrap data channel which is replied with a data channel application describing the graphical user interface and the logic needed to handle any further data channel usage beyond the bootstrap data channel itself. The graphical user interface should be subscriber specific e.g., it should only contain applications for which the user has subscribed to and is authorized to use. To provide a subscriber specific data channel application list via the bootstrap data channel, the DCSF, when receiving call event notification including subscriber specific information from the IMS AS, creates the URL identifying the graphical user interface for this subscriber. The DCSF provides the URL via the IMS AS to the DCMF or enhanced MRF during data channel media resource reservation for the bootstrap data channel. The DCMF or enhanced MRF associate this URL with the bootstrap data channel. Once the DCMF or enhanced MRF, acting as HTTP proxy, receive a HTTP GET Request containing the root URL through the bootstrap data channel, the DCMF or enhanced MRF replace the root URL in the HTTP GET Request with the subscriber specific URL and forward the request to the DCSF for downloading the subscriber specific graphical user interface.
6.20.3
Network Function Services

6.20.3.1
DCMF Services
6.20.3.1.1
General
The following table illustrates the DCMF Services and Service Operations.

Table 6.20.3.1.1-1: NF services provided by the DCMF

	NF service
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Ndcmf_MediaResourceManagement

(MRM)
	Create
	Request/Response
	IMS AS

	
	Update
	Request/Response
	IMS AS

	
	Delete
	Request/Response
	IMS AS


NOTE:
In this Release, the IMS AS supporting data channel is TAS.
6.20.3.1.2
Ndcmf_MediaResourceManagement (MRM) service
6.20.3.1.2.1
General
Service description: This service enables the DCMF to create, update and delete media resources related to IMS Data Channel. The media resources include Mb media resources and resources related to media path between DCMF and DCSF.

6.20.3.1.2.2
Ndcmf_MRM_Create service operation
Service operation name: Ndcmf_MRM_Create
Description: The consumer NF requests the DCMF to create and reserve a media resource to originate/terminate IMS Data Channel media flow.
Inputs, Required: DCMF media specification.
DCMF media specification includes remote media point information, i.e. IP address, ports used by the DCMF to handle IMS Data Channel media flows towards the DCSF. The DCMF media specification may also include information specifying IMS data channel attributes to be offered by the DCMF in case the data channel shall take the remote NW as target.
Inputs, Optional: Mb media specification, Replacement URL
Mb media specification includes media description information derived from m line, c line and SDP parameters in the SDP offer/answer, for the Mb interface required by the DCMF. If this parameter is omitted from the Create operation, then this means that IMS AS requests DCMF to provide a Mb resource offer. 
Replacement URL is the URL identifying the resource in DCSF, e.g. graphical user interface, specific to a subscriber which provides the instruction of DC applications to be requested and downloaded to the UE. The DCMF uses this URL to replace the root URL in the HTTP GET Request from the UE.

Outputs, Required: Result indication, DCMF resource identity, Mb media resource information.
DCMF resource identity uniquely identifies the media resource within the producer instance. This identity shall be used as reference when updating or deleting the created media resource.
Mb media resource information includes media flow information over Mb, e.g. local IP address and ports, which is used by the consumer NF to generate SDP offer or answer.

Outputs, Optional: DCSF media resource information.

DCSF media resource information includes local media point (IP address, port number) on DCMF towards DCSF, which is forwarded to the DCSF by the consumer NF.
NOTE:
The details of media specifications and media resource information is defined in normative work and also in stage 3.
6.20.3.1.2.3
Ndcmf_MRM_Update service operation
Service operation name: Ndcmf_MRM_Update
Description: The consumer NF requests the DCMF to update media resources.
Inputs, Required: DCMF resource identity. 
DCMF resource identity specifies the media resource to be updated.
Inputs, Optional: Mb media specification, DCMF media specification.

Mb media specification includes updated media information for the Mb interface.

DCMF media specification includes updated media information for the DCMF.
Outputs, Required: Result indication.
Outputs, Optional: Mb media resource information, DCSF media resource information.

Mb media resource information includes modified Mb media resource information if present.
DCSF media resource information includes modified DCSF media resource information if present.
6.20.3.1.2.4
Ndcmf_MRM_Delete service operation
Service operation name: Ndcmf_MRM_Delete
Description: The consumer NF requests the DCMF to delete media connections of a media flow and release corresponding media resource.
Inputs, Required: DCMF resource identity.
DCMF resource identity specifies the media resource to be deleted.
Inputs, Optional: None.
Outputs, Required: Result indication.

Outputs, Optional: None.
6.20.3.2
IMS AS Services

6.20.3.2.1
General

This clause provides a subset of the services required to support the DCMF architectures depicted in clause 6.20.1.2.2. It is not intended to be complete.
The following table shows the IMS AS Services and IMS AS Service Operations.

Table 6.20.3.2.1-1: NF services provided by the IMS AS
	Service Name
	Service Operations
	Operation

Semantics
	Example Consumer(s)

	Nimsas_SessionEventControl
	Subscribe (currently not used)
	Subscribe/Notify
	DCSF

	
	Notify
	Subscribe/Notify
	DCSF

	Nimsas_MediaControl
	MediaInstruction
	Request/Response
	DCSF


6.20.3.2.2
Nimsas_SessionEventControl Service

6.20.3.2.2.1
General

Service description: This service enables the consumer to be notified and take part in session events when served IMS subscribers takes part in IMS sessions.
The following operations are available for this service:

-
Notifying IMS session control events of a specific IMS subscriber to NFs.


This service operation reports the event to the consumer that has subscribed implicitly via configuration in the IMS AS.

6.20.3.2.2.2
Nimsas_SessionEventControl_Notify service operation
Service operation name: Nimsas_SessionEventControl_Notify
Description: This service operation enables IMS AS to notify consumers of session events related to a specific served IMS subscriber requesting IMS data channel.
Inputs, Required: SessionID, EventID, 
Inputs, Optional:  CallingID, CalledID, SessionCase, MediaInfoList

CallingID is the calling subscriber.

CalledID is the called Subscriber

SessionCase indicates if this is an originating or terminating session.

EventInitiator indicates initiator of the event, i.e. 'served user' vs 'remote user'.

MediaInfoList includes for each media in the list; media ID which uniquely identifies this media item within the list, media specification, which is dependent on media type, and includes relevant attributes e.g dcmap.
Outputs, Required: Result indication.

Outputs, Optional: None
The table below is a subset of events and related information.

Table 6.20.3.2.2.2-1 : subset for List of events and Related Optional parameters
	EventID
	Parameters

	SessionEstablishmentRequestEvent
	CallingID, CalledID, SessionCase, MediaInfoList

	SessionEstablishmentProgressEvent
	MediaInfoList

	SessionEstablishmentAlertingEvent
	MediaInfoList

	SessionEstablishmentSuccessEvent
	MediaInfoList

	SessionEstablishmentFailureEvent
	

	MediaChangeRequestEvent.
	EventInitiator, MediaInfoList

	MediaChangeSuccessEvent
	MediaInfoList

	MediaChangeFailureEvent
	MediaInfoList

	SessionTerminationEvent
	SessionCase


6.20.3.2.3
Nimsas_MediaControl Service
6.20.3.2.3.1
General 

Service description: This service enables the consumer to control IMS AS handling of media within an IMS session. The service is used before responding to a Nimsas_SessionEventControl_Notity request. 

6.20.3.2.3.2
Nimsas_MediaControl_MediaInstruction service operation
Service operation name: Nimsas_MediaControl_MediaInstruction
Description: This operation provides instructions to the IMS AS for all the media a consumer requires based on its policies for the received session event, and that may require resource reservation in DCMF or enhanced MRF. There will be separate entry for every media that includes the complete media specification required by DCMF to provide interworking between Mb and MDC1/MDC2 interfaces. 
This enables establishing an end-to-end media path for the required bootstrap channels by the originating or terminating end in the originating network, as well as originating or terminating end from the terminating network. Additionally, it enables establishing the end-to-end media path for the application data channels for peer-to-peer communication, peer to network and vice versa

Inputs, Required: SessionID, MediaInstructionSet

MediaInstructionSet includes a set of instructions for each media. Each instruction includes:
'mediaID' used by the IMS AS and the DSCF for referencing purposes. The consumer reuses the mediaID it received from the IMS AS for referencing the same media.

'mediaInstruction' instructing the IMS AS for handling the media, examples are connectDCMF, disconnectDCMF filtermedia, etc.

'mediaInstructionData' includes instruction dependent data intended for consumption by the DCMF or enhanced MRF.
Inputs, Conditional: None.
Inputs, Optional: CallingID, CalledID, Replacement URL to retrieve application list via the bootstrap DC
Outputs, Required: Atomic operation result indication
Outputs, Optional: mediaResourceInformation
6.20.4
Impacts on existing nodes and functionality
UE impacts:

-
The UE supports indicating its DC capability and discovery of network DC capability;

-
The UE supports SDP negotiation enhancements for bootstrap data channel and application data channel;

-
The UE supports data channel application request, downloading and DC media handling.

P-CSCF impacts:

-
P-CSCF supports media resource reservation and modification for bootstrap data channel and application data channel.

IMS AS impacts:

-
IMS AS supports service based discovery and selection of DCSF, DCMF and enhanced MRF;

-
IMS AS supports call event notification to DCSF via DC1 interface;

-
IMS AS supports DC media management with DCMF via service based DC2 interface and to enhanced MRF via Mr'/Cr interface.

NEF impacts:

-
Exposure for data channel capabilities.

MRF impacts:

-
MRF supports data channel media handling when enhanced with DC media functionality.

NRF impacts:

-
NRF supports service based discovery and selection of DCSF, DCMF and enhanced MRF.
SECOND CHANGE
8
Deployment Guideline

Editor's note:
This clause captures deployment guidelines for typical edge computing use cases.
None.
9
Conclusions

9.1
Conclusions of Key Issue #1
The following conclusions are agreed for IMS DC architecture:

-
The data channels shall be established in the context of an IMS MMTel session. Standalone data channels without accompanying media in an IMS MMTel session are not supported in this Release.

-
The signalling function and media function supporting Data Channel are logically separated from each other.

-
To fulfil different requirements of IMS migration to support DC, the DC media function can be provided by enhancing the existing IMS MRF reusing Mr'/Cr interface to the IMS AS or by a new service based function supporting a new SBA interface to the IMS AS. The architectures of IMS supporting Data Channel for both options are specified in solution #20 and are used as the basis for normative work.

-
DCSF and DCMF registration, discovery and selection follows SBA principles as outlined in Solution #17. DCSF and DCMF profiles are being defined during normative phase.
NOTE 1:
It is still to be decided whether a single DCSF will be used for IMS AS discovery or more than a single DSCF can be used depending on the DCSF Registration in NRF.
NOTE 2:
Other information used in DCSF registration and for DCSF discovery is specified during normative work.
-
The signalling function supporting Data Channel interacts with IMS AS for call event notification and management of data channel media. Such interaction is based on service based interface principles. Solution #20 is used as basis for normative work related to interactions between IMS AS And DC signalling function.

-
The signalling function is not involved in SIP/SDP negotiation.

-
IMS AS exclusively controls media resources for data channel purposes.

-
The IMS AS interacts with media function supporting Data Channel for data channel resource management. Solution #20 is used as basis for normative work related to interactions between IMS AS and DC media function.

-
Both, the UDP proxy and HTTP proxy media configurations for DCMF/enhanced MRF shall be specified.

-
The DCSF shall provide a URL during bootstrap data channel establishment to the DCMF or enhanced MRF via the IMS AS that allows to download a subscriber specific graphical user interface to the UE via the bootstrap data channel. The DCMF or enhanced MRF, acting as HTTP proxy, when receiving a HTTP GET Request containing the root URL through the bootstrap data channel from the UE, shall replace the root URL in the HTTP GET Request with the subscriber specific URL that was received from the DCSF.

-
The application data channel protocol is out of scope of 3GPP.
-
The DCAR can be integrated in the signalling function supporting Data Channel or deployed standalone. In either case, the interface to DCAR and its functionality is out of scope of 3GPP and hence is not specified.

-
The interaction between the signalling function supporting Data Channel and NEF is not standardized in this release.

The following conclusions are agreed for IMS DC capability discovery:
-
The network discovers the UE support of DC based on existing mechanism as specified in TS 26.114 [6] and TS 24.229 [8].

-
The UE discovers home network support for DC via the Feature-Caps header field in 200 OK during registration, as specified in solution #4.

-
The discovery of UE capabilities required to use data channel applications is done via application level communication through the bootstrap data channel and is transparent to IMS.
NOTE 3:
UE capabilities exchange through the bootstrap data channel is an optional feature and out of scope of 3GPP. Whether a high-level description of this feature is required in a technical specification will be decided during normative phase.
The following conclusions are agreed for IMS application DC establishment:
-
Information for the binding of DC Application with the related DC is required to support multiple, simultaneous DC applications in a UE. The UE is aware of the binding information, (e.g., DC Application ID as specified in solution #22) from Bootstrap DC. The binding information is sent from UE in SDP to assist DC route selection in the DC server and synchronize the DC application used in the call with peer UE(s).

NOTE 4:
In normative phase, the definition of the binding information needs to be aligned with the future specification of SA WG4.
When a UE is connected via 3GPP access and the use of mobile data is deactivated, the feature "IMS data channel" is not available via 3GPP access in Rel-18.
NOTE 5:
No further work is required during normative phase on the data off aspect.
9.2
Conclusions of Key Issue #2

The following conclusions are agreed for supporting AR telephony communication:
-
The data channel architecture is used as baseline to support AR telephony communication. If the UE needs network support for media rendering, the architecture and procedures specified in Solution #9 are used. Otherwise, if the UE can perform the media rendering without network support, the procedures as specified in Solution #8 are taken as baseline for terminal rendering process.

NOTE:
The media negotiation for network supported rendering between the UE and the network will be specified in SA WG4.
9.3
Conclusions of Key Issue #3
Five solutions were proposed for KI#3 (sol #10, #11, #12, #13, #19). Out of these, three solutions refer explicitly to STIR/SHAKEN (sol #10, #12, #19) while one solution refers to signing and verification of SIP headers but does not mention STIR/SHAKEN explicitly (sol #11).
It is concluded that KI#3 will not progress for normative work in Rel-18.
9.4
Conclusions of Key Issue #4

The following conclusions are agreed for service based IMS media control interfaces:
-
The 5G service registration, discovery and selection applies to the MRF. The MRF profile is to be defined during normative work.

-
Baseline for defining service based principles for MRF is solution #14.
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