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Abstract of the contribution: This contribution updates solution #6.
1. Discussion
 The solution #6 needs to update to:

1)
resolve remaining editors’ notes, by referencing to solution of DCSF and DCMF discovery in S2-2204240;

2)
clarify how the routing between DCSF and DCMF for further data channel application request and downloading is established;

3)
add descriptions for DC establishment to remote UE.

4)
correct the typo of “Data Channel Control Function” to “Data Channel Signalling Function”.
2.Proposal
It is proposed to update solution #6 in TR 23.700-87 as follows.
* * * * First Change * * * *
6.6
Solution #6: Enhancement to support Data Channel usage in IMS network

6.6.1
Description

This solution is proposed to address WT#5.1: Key Issue on enhancement to support Data Channel usage in IMS networks.

1)
The Data Channel Server functionalities should be separated as Data Channel control function and Data Channel media function to facilitate the Data Channel media utilization.

2)
Data Channel control function can be defined as DCS (Data Channel Server)/DCS-C(Data Channel Server-Control) by reusing existing definition in TS 26.114, or DCSF(Data Channel Signalling Function) to distinguish with DCS. Data Channel Media function is the new function which has not been defined in TS 26.114, hence it can be defined as DCM (Data Channel Media)/DCS-M (Data Channel Server-Media), or DCMF (Data Channel Media Function).

Editor's note:
In this document DCSF and DCMF will be used at this time and the naming can be considered as FFS.
3)
HTTP/Restful should be applied on the interface between Data Channel Control function(DCSF) and Data Channel Media function(DCMF).

4)
The Data Channel Application Repository(DCAR) can be the data base component inside DCSF.

The network architecture for data channel and major functionalities of IMS data channel is illustrated in clause 6.6.2 and the procedure for data channel set up is illustrated in clause 6.6.3.

6.6.2
Network Architecture and Functionalities of IMS Data Channel
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Figure 6.6.2-1: IMS Data Channel Network Architecture

The IMS data channel network architecture provides the definition of IMS data channel interfaces and network functions.

Data Channel Signalling Function(DCSF/DCS):

-
Implements data channel control logic through DC control API

-
Initiates the bootstrap and application data channel control procedures

-
Terminates the bootstrap and application data channel control procedures

-
Handles the Application confliction and priority decision among different data channel applications

Data Channel Application Repository function:

-
Supports data channel applications storage which can be internally inside Data Channel Signalling Function or dedicated element outside of Data Channel Signalling Function.

Data Channel Media Function(DCMF):

-
Executes IMS data channel media(bootstrap or application data channel) creation and closure

-
Connects with IMS network media functions(IMS-AGW) and 3rd party data channel media functions as protocol or content gateway

IMS AS:

-
Interworks with Data Channel Signalling Function on Data Channel call event routing

-
Interworks with Data Channel Signalling Function on Data Channel control procedure

-
Interacts with Data Channel Media Function on data channel media control

Network interface:

-
IF1: the interface between Data Channel Signalling Function and Data Channel Media Function for data channel media content transmission.

-
IF2: the interface between Data Channel Signalling Function and Operator Application Server for Data Channel control and Application information communication.

-
IF3: the interface between NRF and IMS AS for data channel media function selection.

-
IF4: the interface between Data Channel Media Function and other data channel related media resources

-
IF5: the interface between Data Channel Signalling Function and IMS AS for data channel control information interaction.

-
IF6: the interface between IMS AS and the Data Channel Signalling Function is used for data channel call event communication.

-
IF7: the interface between Data Channel Signalling Function and NEF for data channel application and services logic controlling.

-
IF8: the interface between Data Channel Signalling Function and NEF data channel media content transmission.

-
IF9/Mb: the interface between Data Channel Media Function and IMS-AGW for data channel protocol or media content transmission

-
IF10: the interface between Data Channel Media Function and 3rd party media function for data channel protocol or 3rd party media content transmission, or integration with local data channel media

-
Sh/N71: the interface between Data Channel Signalling Function and HSS/UDM for fetching Data Channel user subscription data;

6.6.3
Impacts on Procedure

The Data Channel initiates and terminates procedures should cover the bootstrap and application data channel procedures.

6.6.3.1
UE Initiated Bootstrap Data Channel Establishment
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Figure 6.6.3.1-1: UE Initiated Bootstrap Data Channel Establishment
Procedures for UE initiated bootstrap data Channel establishment is as follows:

1~3.
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 the bootstrap data channel establishment requirement which is indicated by stream ID(dcmap value:0/100), stream Label, etc. In this example procedure, SDP contains both offers for stream ID 0 and 100.
4.
After receiving the SIP INVITE request, AS validates the Data Channel media description information and/or user subscription data to determine whether the DC Call request should be sent to DCSF.

If the DC call request needs to be sent to DCSF, the AS selects a DCSF for this session based on local configuration or discovers and selects a DCSF instance via NRF. The solution of discovery and selection of DCSF defined in solution Y applies.

5~6.
After receiving the DC call request, the DCSF determines the policy about how to process the bootstrap data channel establishment requirement based on the related parameters in the DC call request and/or operator strategy.


DCSF sends data channel control request to AS with the policy of bootstrap data channel establishment, and it mainly includes the indications as follows:

-
Terminates the bootstrap data channel establishment which takes the originating network DCMF as target;

-
Forwards or initiates the bootstrap data channel establishment which takes the terminating network DCMF or UE as target.
The DCSF also includes the media point information of DCSF for routing of further application request and application between DCSF and DCMF via interface IF1.
7.
The AS selects a DCMF based on local configuration or discovers and selects a DCMF instance via NRF. The solution of discovery and selection of DCMF defined in solution Y applies. Then the AS instructs Data Channel Media Function on Data Channel establishment and data channel media resource reservation based on the DC media information received from DCSF. The media resource for interface IF1 to DCSF is also reserved. And Data Channel Media Function responds after successful media resource reservation.

8~9.
AS sends an data channel control response to DCSF.

10~12.
AS sends the INVITE which includes the updated SDP offer to originating S-CSCF and then to remote network side/UE#2. The SDP offer for bootstrap data channel to UE#2 may also be included.
13-18.
UE#2 returns a 183 response with SDP answer to originating network P-CSCF. The AS modifies SDP answer for bootstrap data channels to UE#1 in 183 response which may include local bootstrap data channel to UE#1 and remote bootstrap data channel to UE#1. The AS modifies the media resources on originating DCMF and reports to originating DCSF.
19.
The originating network P-CSCF executes QoS procedure for bootstrap data channel media based on the SDP answer information from the 183 response.

20.
P-CSCF returns the 183 response to UE#1.

21.
The PRACK and UPDATE negotiation between originating and terminating network.

22~23.
The bootstrap data channels have been established between originating DCMF and UE#1/UE#2 . The UEs send application request messages to DCMF via bootstrap data channel with its data channel capabilities. The DCMF forwards the message to received media point of DCSF. The DSCF downloads the proper data channel applications to UE#1 and UE#2 based on their data channel capabilities.
24.
The bootstrap data channels have been established between terminating DCMF and UE#1/UE#2 . The data channel application is requested and downloaded to UE#1 and UE#2 from terminating DSCF.
25.
The subsequent procedures continue.
6.6.3.2
UE Initiated Application Data Channel Establishment
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Figure 6.6.3.2-1: UE Initiated Application Data Channel Establishment
Procedures for UE initiated application data Channel establishment with terminating network is as follows:

1.
The precondition of application data channel establishment is bootstrap data channel has been established successfully.

2~4.
UE#1 sends the SIP UPDATE request with an updated SDP to 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.

4.
After receiving the SIP UPDATE request, AS validates the Data Channel media description information from DCSF and/or user subscription data to determine whether DC Call request should be sent to DCSF.

If the DC call request needs to be sent to DCSF, the AS selects a DCSF for this session based on local configuration or discovers and selects a DCSF instance via NRF. The solution of discovery and selection of DCSF defined in solution Y applies.

6~7.
After receiving the DC call event notification, the DCSF determines how to process the application data channel establishment requirement based on the related parameters in the DC call event notification and/or Operator policy.


DCSF sends data channel control request to AS with the indication on application data channel establishment. It mainly includes the actions as follows:

1)
Terminates the application data channel establishment which takes the originating network DCMF as target endpoint.

2)
Forwards or initiates the application data channel establishment which takes the originating network DCMF or UE#2 as target endpoint.

NOTE:
The procedure in figure 6.6.3.2.1 traffic case meets with condition 1).

8.
The AS selects a DCMF based on local configuration or discovers and selects a DCMF instance via NRF. The solution of discovery and selection of DCMF defined in solution Y applies.  Then AS instructs Data Channel Media Function on Data Channel establishment and data channel media resource reservation based on the DC media information received from DCSF. And Data Channel Media Function responds after successful media resource reservation.


9.
AS sends an data channel control response to DCSF.

10~12.
The MMTel AS A updates the SDP offer and sends an UPDATE request to the originating network S-CSCF, then this UPDATE request is sent to terminating network and UE#2.

13~14.
UE#2 returns a 200 OK for UPDATE to AS.

15~16.
AS negotiates with DCSF and DCMF for the SDP modification.

17~18.
AS constructs the UPDATED SDP with negotiated application data channel SDP to originating network

S-CSCF and P-CSCF.

19.
The originating network P-CSCF executes QoS procedure for 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.
The application data channel has been established between UE#1 and originating network DCMF.

6.6.4
Impacts on Existing Functions and Services

-
Extensions of IMS existing function to support inter-working with IMS Data Channel functionalities:

-
I/S-CSCF: supports end user registration for data channel.

-
P-CSCF: supports for data channel media offer and answer negotiation.
-
IMS AS and NRF supports service based discovery and selection of DCSF and DCMF.

-
IMS AS supports call event report to DCSF via service based IF3 interface.

-
IMS AS supports DC media management to DCMF via service based IF5 interface.
-
Extensions of IMS subscription to support IMS Data Channel services.

-
Extensions of IMS MMTEL Services for the enhancement of IMS Data Channel capability.
* * * * End of change * * * *
13,14,17,18应该是SDP answer
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