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Abstract of the contribution: This contribution proposes a merged solution for DC architecture and procedures.

1 Discussion
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. The interim conclusion is also considered when shaping the merged solution.
In general this contribution includes contents from solution #1, solution #3, solution #6, solution #7 and solution #16.
The discovery of DCSF, DCMF and MRF refers to solutions of KI#4 and is not specified in this solution.
2 Proposal
It is proposed to capture the following solution to TR 23.700-87.
FIRST CHANGE
6.X
Solution #X:  Merged solution to support Data Channel usage in IMS network
6.X.1
Description

6.X.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 by introducing Data Channel Signalling Function (DCSF) and Data Channel Media Function (DCMF) in the architecture as specified in clause 6.X.1.2. Both DCSF and DCMF are service based functional entities.

Similar to the relation of IMS HSS and UDM, DCMF can also be collocated in an enhanced MRF, which supports both legacy media resources (e.g. Voice and Video) and data channel resources. In this case the interaction between IMS AS and enhanced MRF can be via legacy MRF interfaces, i.e. Mr′/Cr. 

NOTE:
DCMF can also be collocated in other functional entities, e.g. UMF (Unified Media Function). Whether UMF is introduced depends on the conclusion of KI#4.

The discovery and selection of DCSF, DCMF/enhanced MRF and IMS AS are supported by NRF based mechanism, referring to solution #14 and #17. 
6.X.1.2
Architecture

The architecture of this solution is shown in Figure 6.X.1.2-1.
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Figure 6.X.1.2-1: Architecture of IMS supporting DC usage
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;
-
Uploads data channel applications as specified in TS 26.114[6];

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

-
Terminates HTTP traffic with DCMF for downloading data channel application and potentially acting as a proxy for HTTP resources hosted by external third-party applications;

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

-
Interacts with DC application Server for DC resource control and traffic forwarding via DC4 and MDC3.
2) Data Channel Application Repository (DCAR):

-
Supports data channel applications storage which is internally integrated inside the DCSF or dedicated element outside of the DCSF.
NOTE 1:
When the DCAR is separate from the DCSF, the interface between DCAR and DCSF is out of scope of 3GPP.
3) Data Channel Media Function (DCMF)/ MRF:

-
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 forward data channel application traffic to/from UE via Mdc and MDC1;
-
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;

-
Terminates application data channels from the UE and forward data channel traffic to DC Application Server via MDC2 in A2P/P2A scenarios.

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

4) IMS AS:

-
Interworks with DCSF via DC1 on event report for data channel and data channel control procedure

-
Interacts with DCMF via DC2 and/or Mr’/Cr on data channel media resource management
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.
NOTE 3:
DC4 is not specified in 3GPP.
Editor’s Note:
Whether DC3 is specified in this release is FFS.
The following reference points are introduced or enhanced to support DC media handling:
-
Mb:
Existing reference point used for data channel media between DCMF and IMS-AGW.
-
Mr′/Cr:
SIP based reference point between IMS AS and enhanced MRF

-
MDC1:
Reference point of data channel media between DCMF and DCSF.
-
MDC2:
Reference point of data channel media between DCMF and DC Application Server.
-
MDC3:
Reference point of data channel media between DCSF and DC Application Server.
NOTE 4:
MDC1, MDC2 and MDC3 are not specified in 3GPP.

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

· Ndcsf:

· Report of events related to IMS session and media resource to DCSF during an IMS session. (Possible service consumer: IMS AS)

· Exposure of data channel control. (Possible service consumer: NEF)

· Ndcmf:

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

· Nimsas:

· Report of data channel media events, e.g. media resource status or media information, to IMS AS during an IMS session. (Possible service consumer: DCMF)

· Management of data channel media resources. (Possible service consumer: DCSF)

-
 Nnef:

· Enhancements on exposure for data channel capabilities (Possible service consumer: DC Application server) 

Editor’s Note:
Whether enhancements to Nnef is specified in this release is FFS.
6.X.2
Procedures

6.X.2.1
NF service registration and discovery

The DCSF, DCMF/enhanced MRF and IMS AS shall register their services to the NRF before providing services to the consumers.
The registration and discovery of DCSF and IMS AS refers to solution #17.

The registration and discovery of DCMF/enhanced MRF refers to solution #14.

6.X.2.2
UE initiated bootstrap data channel establishment
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Figure 6.X.2.2-1: UE Initiated Bootstrap Data Channel Establishment
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.

2.
IMS AS validates the Data Channel media description information and/or user subscription data to determine whether the DC Call request should be triggered to DCSF.

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

3.
IMS AS invokes DCSF service to report the call event and request for DC control. 

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.
DCSF invokes IMS AS service to send data channel control request to IMS AS with the policy of bootstrap data channel establishment, and it 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, i.e. IP addresses/ports of DCSF for routing of further application requests and applications between DCSF and DCMF for originating side and terminating side via interface MDC1.

6.
The IMS AS selects a DCMF based on local configuration or discovers and selects a DCMF instance or enhanced MRF supporting DCMF functionality via NRF. 
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 MRF including DCMF is used, IMS AS uses Mr’/Cr to MRF to reserve data channel media resources.

The media resource for interface MDC1 to DCSF is also reserved based on DCSF media point information received in step 4.
8.
IMS AS invokes DCSF service to notify the data channel control result to DCSF. The response may include the success of DC resource reservation and the information of media resource on DCMF. 

9.
The DCSF stores the media resource information and establishes MDC1 connections with DCMF for bootstrap DC traffic to originating UE#1.
10-12.
IMS AS sends the INVITE which includes the updated SDP offer adding media information of DCMF to originating S-CSCF and then to remote network side and UE#2. The SDP offer for bootstrap data channel to UE#2 may also be included.
13-15.
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.

16.
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 MRF including DCMF is used, IMS AS uses Mr’/Cr to MRF to modify data channel media resource.

17.
IMS AS invokes DCSF service to notify the data channel modification to DCSF. The media information of bootstrap DC for terminating UE#2 on DCMF may also be included.

18.
The DCSF stores the media information of bootstrap DC for UE#2 for routing bootstrap DC traffic via MDC1.
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.
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 DCSF provides the proper data channel applications to UE#1 and UE#2 based on their data channel capabilities through DCMF.

26.
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 DCSF.
Editor’s note:
How the originating and terminating UEs download the same application is FFS. 
27.
The subsequent procedures continue.
6.X.2.3
UE initiated P2P application data channel establishment

[image: image3.emf]UE#1 P-CSCF IMS  AS

1. reINVITE/Update (audio/video, SDP offer for application DC)

DCSF

DCMF/enhanc

end MRF

Terminating Network/UE#2

I/S-CSCF

2. DC Routing Decision

5. IMS AS service for DC control 

Request (with DC Control policy)

6a. DCMF service for DC Establishment Request(DC 

Resource Reservation)

8. reINVITE/Update

(audio/video, SDP offer for 

application DC)

10.Terminating network negotiation

3. DCSF service invocation for 

DC control request

14. DCSF service for DC Control 

Event report

15. 200 OK

(audio/video, modified SDP 

answer  for application DC)

16. 200 OK

(audio/video, 

modified SDP answer  

for application DC)

18. 200 OK

(audio/video, 

modified SDP answer  

for application DC

17. DC QoS flow

9. reINVITE/Update (audio/video, SDP offer for application DC)

11. 200 OK (audio/video, SDP answer  for application DC)

12. 200 OK

(audio/video, SDP answer  for 

application DC)

7. DCSF service for DC 

Control Event report

6b. INVITE (SDP offer for application DC)

13a. DCMF service for DC modification Request(DC 

Resource modification)

13b. reINVITE (SDP answer for application DC)

19. ACK 

20. Application data channel activated 

0. IMS session and bootstrap data channel has been established

4. DCSF decides whether DC is provided 

and determines DC control policy


Figure 6.X.2.3-1: 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/UPDATE 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 the Data Channel media description information and/or user subscription data to determine whether the DC Call request should be triggered to DCSF.
3.
IMS AS invokes DCSF service to report the call event and request for a data channel. 

4.
After receiving the DC call request, the DCSF determines the policy about how to process the application data channel establishment requirement based on the related parameters in the DC call request and/or operator strategy.
5.
DCSF invokes IMS AS service to send data channel control request to IMS AS with the policy of application data channel establishment. If DCMF needs to anchor application data channel, the policy includes the indication as follows:

-
Initiates the application data channel establishment which takes UE#2 as target endpoint via originating DCMF.
If application data channel is not anchored on DCMF, step 6 and 13 are skipped.
6.
If DCMF needs to anchor application data channel, 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 MRF including DCMF is used, IMS AS uses Mr’/Cr to MRF to reserve data channel media resource.

7.
IMS AS invokes DCSF service to respond the data channel control response to DCSF to notify the result of the data channel control operation.

8-9.
IMS AS sends the reINVITE/UPDATE to originating S-CSCF and then to remote network side and UE#2. If DCMF needs to anchor application data channel, IMS AS includes the updated SDP offer adding media information of DCMF
10-12.
UE#2 and terminating network returns a 200 OK response with SDP answer for application DC to originating network. 
13.
If DCMF needs to anchor application data channel, IMS AS invokes DCMF service to modify data channel media resource based on the SDP answer to application DC. For IMS AS to stand alone DCMF, DC2 is used to modify data channel media resources. If MRF including DCMF is used, IMS AS uses Mr’/Cr to MRF to modify data channel media resource.

14.
IMS AS invokes DCSF service to notify the data channel modification to DCSF.
15-16.
The IMS AS modifies SDP answer for application data channels to UE#1 in 200 OK response and sends 200 OK response to S-CSCF and P-CSCF.
17.
The originating network P-CSCF executes QoS procedure for application data channel media based on the SDP answer information from the 200 OK response.

18.
P-CSCF returns the 200 OK response to UE#1.

19.
UE#1 send ACK to the terminating network.

20.
The application data channel between UE#1 and UE#2 is established which may be anchored on DCMF or not.
6.X.2.4
UE initiated P2A/A2P application data channel establishment
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Figure 6.X.2.4-1: UE Initiated P2A/A2P Application Data Channel Establishment
0-3.
Step 0-3 of clause 6.X.2.3 applies. 

4.
After receiving the DC call request, the DCSF determines the policy about how to process the application data channel establishment requirement based on the related parameters in the DC call request and/or operator strategy.
5.
DCSF invokes IMS AS service to send data channel control request to IMS AS with the policy of application data channel establishment, and it includes the indications as follows:

-
Initiates the application data channel establishment which takes originating DCMF as target point and does not initiate application data channel to terminating network.
The DCSF also includes the media point information, i.e. IP address/port of DCSF for routing of further application requests and applications between DCSF and DCMF via interface MDC1.
6.
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 MRF including DCMF is used, IMS AS uses Mr’/Cr to MRF to reserve data channel media resources.

7.
IMS AS invokes DCSF service to notify the data channel control response to DCSF.

8.
The DCSF stores the media resource information and establishes MDC1 connections with DCMF for application DC traffic to UE#1.
9-10.
IMS AS sends the reINVITE/UPDATE which does not include the SDP offer for application data channel to originating S-CSCF and then to remote network side and UE#2.

11-13.
UE#2 and terminating network returns a 200 OK response with SDP answer for audio/video. 
NOTE 5:
Step. 9~13 may not be necessary if UE#2 and terminating network are not involved in this A2P/P2A session.
14-15.
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.
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 DC application is established via DCMF. DCMF forwards data channel traffic between UE#1 and DC application server based on media point information received in step 4.

6.5.3
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 and DCMF;

-
IMS AS supports call event report to DCSF via DC1 interface;
-
IMS AS supports DC media management to DCMF via service based DC2 interface or Mr′/Cr interface.
NEF impacts:

· Exposure for data channel capabilities.

MRF impacts:

· MRF supports data channel media handling when enhanced with DCMF functionality.
NRF impacts:

· NRF supports service based discovery and selection of DCSF and DCMF.
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