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Discussion

Call flows are added to solution 7, the figure was modified.
Proposal

The following changes are proposed for solution #7 in TR 23.700-87.
* * * Start of changes * * * 

6.7
Solution #7: Reference architecture to support Data Channel usage in IMS

6.7.1
Description

In clause 6.2.10 of TS 26.114 [6], a Data Channel Workflow is defined including Data Channel Server and Data Channel Application Repository. However, this workflow does not define interfaces between the functions, nor does it show or define interfaces between Data Channel Server and existing IMS functions.

This solution defines architectural enhancements to IMS to support Data Channel functionality by re-using the Data Channel Workflow as mentioned above. The Data Channel functionality can be used to enable e.g. screen sharing, file transfer and co-editing during and in the context of an IMS call. The overall reference architecture to support Data Channel usage in IMS is depicted in Figure 6.7.1-1.
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Figure 6.7.1-1: Reference architecture to support Data Channel usage in IMS

Data Channel Server (DC Server or DCS) and Data Channel Application Repository are defined in TS 26.114 [6] while all other functions in Figure 6.7.1-1 are defined in TS 23.228 [5]. The DC Server is separated in a control and a media function called Data Channel (DC) control and Data Channel (DC) media functions, called DCS-C and DCS-M respectively.
NOTE:
The DC control function can be standalone or collocated with other functions like MMTel AS. The DC media function can be standalone (i.e. dealing only with DC media) or collocated with other functions like MRF.
UE A and UE B contain a DCMTSI client, which is a data channel capable MTSI client supporting data channel media, as defined in TS 26.114 [6]. The DCMTSI client uses SIP/SDP to indicate support for "webrtc-datachannel" and to establish a "bootstrap" data channel to the Data Channel Server. The "bootstrap" data channel is used to send the application (JavaScript files) from the Data Channel Server to the UE during an IMS call. The DC Server fetches the application from the Data Channel Application Repository via the DC2 interface which is out of scope of 3GPP. The DCMTSI client in the originating UE uses SIP/SDP to establish data channel media either to the DC media function or directly to the terminating UE via the IMS domain. This data channel transports media content either via the DC media function or directly between the two UEs.

After negotiation of the bootstrap data channel with the DCS-C, UE can setup the bootstrap data channel connection with the DCS-M. Then UE can initiate a HTTP GET request on the root ("/") URL through the bootstrap data channel. The DCS-M sends the application list in the HTTP response to the UE.
The DC control function interacts with the IMS MMTel AS via DC1 interface. DC1 is used for Data Channel call control (establishing bootstrap and application data channels to UE A and UE B) and call event notifications. Call event triggers from MMTel AS to DC control function contain calling and called identities, UE capabilities and SDP related information. Notification from DC control function to MMTel AS via DC1 interface contains e.g. address/port information of the DC media function where the UE sends and receives data channel media, and optionally QoS data related to the media channel. DC1 is based on a HTTP Restful API protocol and follows SBI principles.



After establishment of the DC application data channel the UE can send/receive DC Data via the application data channel directly to/from another UE or via the DCS-M. The DCS-M can use HTTP/S to provide DC Data (e.g., AR model data in case of an AR application) to the UE.

The IMS MMTel AS discovers and selects the DC control function either

-
using SBI principles: DC control function registers at NRF with its capabilities (e.g. support of Data Channel capability) and MMTel AS discovers and selects DC control function via NRF; or

-
by static configuration: MMTel AS is configured with DC control function FQDN or IP address.

The DC control function discovers and selects DC media function either

-
using SBI principles: DC media function registers at NRF with its capabilities (e.g. support of Data Channel capability) and DC control function discovers and selects DC media function via NRF; or

-
by static configuration: DC control function is configured with DC media function FQDN or IP address.


Impacts to IMS interfaces Gm, Mw, ISC, Iq are determined during normative phase.
6.7.2
Procedures


6.7.2.1
UE Initiated Bootstrap Data Channel establishment
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Figure 6.7.2.1-1: UE Initiated Bootstrap Data Channel establishment

Procedure for UE initiated bootstrap data channel establishment is as follows:
1.
UE A sends the SIP INVITE request with an initial SDP to MMTel AS, through originating IMS network. The initial SDP contains audio/video, and the bootstrap data channel establishment requirements.
2.
After receiving the SIP INVITE request, MMTel AS validates the Data Channel media description information and user subscription data to determine whether to send the DC call event notification to DCS-C.

If the DC call event notification needs to be sent to DCS-C, the MMTel AS selects a DCS-C for this session based on local configuration or service discovery via NRF and selects a DCS-C instance. The DC call event notification includes calling/called party identify, bootstrap data channel information, and possibly other data.
3~5. After receiving the DC call event notification, the DCS-C determines the policy how to process the bootstrap data channel establishment requirement based on the related parameters in the DC call event notification, service subscription, and/or operator policies. DCS-C sends DC media resource reservation request to DCS-M when bootstrap data channel is allowed. The DCS-M allocates media resources for the bootstrap data channel and sends them to DCS-C. DCS-C sends DC control request with reserved media resources to MMTel AS.

6.
MMTel AS sends the INVITE which includes the modified SDP offer to originating IMS network and then to the remote network. The SDP offer includes bootstrap data channel establishment information from DCS-M.
7.
UE B returns a 183 response with SDP answer. The SDP answer includes bootstrap data channel information from UE B.

8.
The terminating IMS network executes QoS procedure for bootstrap data channel media based on the SDP answer information from the 183 Response.

9~10. The terminating IMS network returns the 183 Response to the originating IMS network and MMTel AS.

11.
After receiving the 183 Response, MMTel AS validates the Data Channel media description information and sends DC call event notification (e.g., calling and called party information) with bootstrap data channel establishment information to DCS-C.
12~14. After receiving the DC call event notification, the DCS-C sends DC media resource update and reservation request to DCS-M. Then DCS-M updates the bootstrap data channel establishment information. The DCS-M allocates media resources for the bootstrap data channel to UE A and sends them to DCS-C. DCS-C sends DC control request with reserved media resources to MMTel AS.

15.
The MMTel AS sends 183 response which includes the modified SDP answer to the originating IMS network and then to UE A. The SDP answer includes bootstrap data channel establishment information from DCS-M. The originating IMS network executes QoS procedure for bootstrap data channel media based on the SDP answer information from the 183 Response.
16.
The PRACK and UPDATE negotiation between originating and terminating network occurs.

17~22. The UE A and UE B initiate bootstrap data channel establishment based on SDP negotiation. The bootstrap data channel is established between originating DCS-M and UE A and UE B. The UEs sends application request messages to DCS-M via bootstrap data channel to retrieve the application list. The DCS-M retrieves proper application list from Data Channel application repository via DCS-C and includes them in response to UE A and UE B.
6.7.2.2
Application Data Channel establishment between UEs (P2P)
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Figure 6.7.2.2-1: Application Data Channel establishment between UEs (P2P)
Procedure for application data channel between UEs establishment is as follows:
1.
UE A sends the SIP re-INVITE request with an initial SDP to MMTel AS, through originating IMS network. The initial SDP contains audio/video, and the application data channel establishment requirements.
2.
After receiving the SIP re-INVITE request, MMTel AS validates the Data Channel media description information and user subscription data to determine whether to send the DC call event notification to DCS-C.

If the DC call event notification needs to be sent to DCS-C, the MMTel AS selects a DCS-C for this session based on local configuration or service discovery via NRF and selects a DCS-C instance. The DC call event notification includes calling/called party identity, application data channel information, and possibly other data.
3. After receiving the DC call event notification, the DCS-C determines the policy how to process the application data channel establishment requirement based on the related parameters in the DC call event notification, service subscription, and/or operator policies. For the P2P application data channel, DCS media resources are not required. DCS-C sends DC control request without reserved media resources to MMTel AS.

4.
MMTel AS sends the INVITE which includes the original SDP offer to originating IMS network and then to the remote network.

5.
UE B returns 200 OK response with SDP answer. The SDP answer includes application data channel data from UE B.

6~7. The terminating IMS network executes QoS procedure for application data channel media based on the SDP answer information in the 200 OK response. The terminating IMS network returns the 200 OK response to the originating IMS network and MMTel AS.

8.
After receiving the 200 OK response, MMTel AS validates the Data Channel media description information and sends DC call event notification with application data channel establishment information to DCS-C.
9~10. After receiving the DC call event notification, the DCS-C determines this is for P2P application data channel establishment, which doesn’t require DCS media resources. DCS-C sends DC control request without reserved media resource to MMTel AS.
11. The MMTel AS sends 200 OK response which includes SDP answer to originating IMS network and then to UE A. The SDP answer includes application data channel establishment information from UE B. The originating IMS network executes QoS procedure for application data channel media based on the SDP answer information from the 200 OK response.

12.
The ACK for 200 OK procedure is send.

13~14. The UE A and UE B initiate application data channel establishment based on SDP negotiation. UE A and UE B exchange application data via the application data channel.
6.7.2.3
Application Data Channel establishment between UE and DCS (P2A)
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Figure 6.7.2.3-1: Application Data Channel establishment between UE and DCS (P2A)
Procedure for application data channel establishment between UE and DCS is as follows:
1.
UE A sends the SIP re-INVITE request with an initial SDP to MMTel AS, through originating IMS network. The initial SDP contains the application data channel establishment requirements.
2.
After receiving the SIP re-INVITE request, MMTel AS validates the Data Channel media description information and user subscription data to determine whether to send the DC call event notification to DCS-C.

If the DC call event notification needs to be sent to DCS-C, the MMTel AS selects a DCS-C for this session based on local configuration or service discovery via NRF and selects a DCS-C instance. The DC call event notification includes calling/called party identity, application data channel information, and possibly other data.
3~5. After receiving the DC call event notification, the DCS-C determines the policy how to process the application data channel establishment requirement based on the related parameters in the DC call event notification, service subscription, and/or operator policies. For the P2A application data channel, DCS media resources are required. DCS-C sends DC media resource reservation request to DCS-M. The DCS-M allocates media resources for the application DC and sends them to DCS-C. DCS-C sends DC control request with reserved media resource to MMTel AS. 

6.
MMTel AS sends the 200 OK response to the UPDATE message which includes the SDP answer for the application data channel and DCS-M information (e.g., address).

7~8. The UE A initiates application data channel establishment with DCS-M and exchanges application data with an Application Server via the application data channel.

6.7.3
Impacts on existing nodes and functionality
Following nodes are impacted by this solution.

HSS:

-
Impact to HSS (e.g. Data Channel specific subscription information) is FFS.

Data Channel control (DCS-C) function:

-
Interacts with the IMS MMTel AS via DC1 interface. DC1 is used for Data Channel call control and call event notifications and is based on a HTTP Restful API. The control function interacts with the DC media function via DC3 to reserve and maintain media resources.
-
DC control function discovers and selects DC media function either using SBI principles (i.e. via NRF) or by static configuration (e.g. by using a configured FQDN or IP address).
Data Channel media (DCS-M) function:

-
Maintains DC media resources and interacts with the DC control function via DC3. DC3 can be based on HTTP/S.
Data Channel Application repository:

-
It stores data channel applications. This function is out of scope of 3GPP.

CSCF:

-
Impact to P-CSCF, I-CSCF, S-CSCF is FFS.

MMTel AS:

-
Needs to interact with the DC control function via DC1 interface to send call event triggers and receive notifications that are translated into SIP/SDP.
-
MMTel AS discovers and selects DC control function either using SBI principles (i.e. via NRF) or by static configuration (e.g. by using a configured FQDN or IP address).
IMS-AGW:

-
Needs to support transport of DC Data.
UE:

-
Support data channel usage in IMS.
* * * End of changes * * * 
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