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1
Discussion

This contribution proposes to capture the solution to KI#7.

2 Proposal

It is proposed to capture the following contents into TR 23.700-77.

FIRST CHANGE
6
Solutions
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Table6.0-1: Mapping of Solutions to Key Issues

SECOND CHANGE
6.Y
Solution #Y: Multiplexing multiple DC applications over single SCTP connection
6.Y.1
Description

6.Y.1.1
General
This solution addresses Key Issue #7 Support multiplexing multiple DC applications over single SCTP connection. 

When multiple data channel applications are used in an IMS session, the UE and IMS network support multiplexing a single data channel SDP media description for multiple data channels used by different applications, i.e. transporting streams of multiple applications in the same SCTP connection, to save the number of m lines used by the UE and to improve the efficient usage of media resources. 
The solution supports the following scenarios:
Multiplexing a SDP media description by local bootstrap data channel and remote bootstrap data channel during IMS session setup;
Multiplexing a SDP media description originally used by bootstrap data channel with newly established application data channels during IMS session modification;

Multiplexing a SDP media description originally used by an application data channel with newly established application data channels used by other applications during IMS session modification.

The media streams of these applications may have different remote endpoint, i.e.
the remote endpoints of different DC applications are different ones, for example, one is the local MF, the other is the remote MF;

the remote endpoints of different DC applications are the same one, for example, both are the peer UE.
Depends on the scenarios above, the UE sends the multiplexed data channel media streams and de-multiplex the media flows when receiving multiplexed data channel media streams. If the media flows in the multiplexed streams has different remote points, the MF or MRF demultiplex the streams and fork the streams accordingly when required. 
6.Y.1.2
Capability negotiation
The UE and the IMS network mutually negotiate their capability of data channel multiplexing during registration procedure. P-CSCF as media processing functional entity also need to indicate its capability of data channel multiplexing since DC multiplexing requires enhancements to SDP negotiation and media identification.
The originating and terminating IMS network also need to indicate its support of data channel multiplexing during IMS session initiation and modification if they decide to use this feature.The capability of the UE and the IMS network are included in INVITE or re-INVITE requests and their responses to help termination on whether the data channel multiplexing can be used and where to multiplex and de-multiplex the data channel traffic.

6.Y.1.3
Multiplexing and de-multiplexing
When multiplexing multiple DC applications over single SCTP connection is supported after capability negotiation, the UE includes an indication of its capability of data channel multiplexing and the application ids and the DC stream IDs associated with the applications in the SDP offers in INVITE or re-INVITE request when initiating or modifying an IMS session. If the session is successfully established, the UE sends the media flows of corresponding data channels in the same SCTP connection.
NOTE:
How the application id and the DC stream IDs are included in the SDP is specified in SA4. Coordination wiht SA4 is needed.
When the IMS AS receives the request, it reports the information above to the DCSF for data channel management. The DCSF determines whether the serving network needs to de-multiplex the data channel traffic. If the data channel traffic needs to be de-multiplexed, e.g. the local bootstrap data channel and the remote bootstrap data channel are multiplexed, the DCSF instructs the IMS AS to de-multiplex the specific data channel media components on the MF or MRF.
Based on the instrucution of the DCSF, the IMS AS further indicates the MF to modify the media resource to de-multiplex the data channel traffic. 
6.Y.1.4
MF/MRF selection
If a MFR or MRF needs to be selected, the IMS AS selects a MF or MRF supporting data channel multiplexing by including data channel multiplexing indication in the Nnrf_NFDiscovery_Request service operation.
6.Y.2
Procedures
6.Y.2.1
 Capability negotiation for data channel multiplexing
If the UE and the P-CSCF support data channel multiplexing, when the UE registers on the IMS network, the UE and the P-CSCF includes a Feature-Caps header field indicating its capability of data channel multiplexing in the REGISTER request.

If the home IMS network supports this feature, and if both of the UE and the P-CSCF also indicate their capability in the REGISTER request, the S-CSCF includes a Feature-Caps header field indicating its capability in the 200 OK response to the initial and any subsequent REGISTER request.

If the UE or the P-CSCF does not support this feature, the S-CSCF shall not include the Feature-Caps header field indicating its capability in the 200 OK response to the initial and any subsequent REGISTER request.
When this feature is used,

the originating UE and S-CSCF include the Feature-Caps header field indicating its capability of supporting data channel multiplexing in the initial INVITE, UPDATE or a re-INVITE request; and

the terminating UE and terminating S-CSCF include the Feature-Caps header field indicating its capability of supporting data channel multiplexing in the response to initial INVITE, UPDATE or a re-INVITE request.
6.Y.2.2
Bootstrap data channel establishment

6.Y.2.2.1
Bootstrap data channel establishment in originating network
If SDP multiplexing is supported after capability negotiation between originating UE and originating network during registration, when the UE needs to establish multiple Bootstrap data channels, e.g. local Bootstrap data channel and remote Bootstrap data channel, the UE includes multiplexed SDP media description in initial INVITE request.

When initial INVITE request with multiplexed SDP media description is received from the originating UE, the DCSF instructs the DCMF to multiplex bootstrap data channel streams towards the UE and to de-multiplex bootstrap data channel streams from the UE. 
6.Y.2.2.2
Bootstrap data channel establishment in terminating network
If SDP multiplexing is supported after capability negotiation between terminating UE and terminating network during registration as specified in AC.6.2, when there are multiple Bootstrap data channel streams targeting to this UE,

the DCSF instructs DCMF via IMS AS of aggregating multiple Bootstrap data channel streams into dedicated SDP media description;

The DCMF multiplex bootstrap data channel streams towards the UE and to de-multiplex uplink bootstrap data channel streams from the UE;

The IMS AS inncludes the multiplexed SDP media description in initial INVITE request. When terminating UE sends response to the INVITE request, it includes its SDP multiplexing capability in the 183/200OK message.
If SDP multiplexing is not supported after capability negotiation between terminating UE and terminating network during registration as specified in AC.6.2, when there are multiple Bootstrap data channel streams targeting to this UE, normal bootstrap data channel establishement procedure applies.

6.Y.2.3
Application data channel establishment
6.Y.2.3.1
Application data channel establishment in originating network
If SDP multiplexing is supported after capability negotiation between originating UE and originating network during registration as specified in AC.6.2, when the UE needs to establish an application data channel, it may decide to aggregate this application data channel into an existing SDP media description used by bootstrap data channel or application data channel. In this case, the originating UE includes multiplexed SDP media description in UPDATE or reINVITE request.

When UPDATE or reINVITE request with multiplexed SDP media description is received from the originating UE:

If terminating network does not support SDP multiplexing, or if different streams in the multiplexed SDP media description have different endpoints, the DCSF instructs the DCMF to multiplex corresponding data channel streams towards the UE and to de-multiplex corresponding data channel streams from the UE.  

NOTE:
The originating network knows whether terminating network support SDP multiplexing by checking whether Feature-Caps header to indicate SDP multiplexing capability is included in the response during the IMS session setup procedure.

If terminating network supports SDP multiplexing, the multiplexed SDP media description is sent to the terminating network. The DCSF instructs DCMF via IMS AS to aggregate multiple data channel streams into dedicated data channel media description based on application information e.g. application ID, application type, application QoS requirements. For instance, the streams which have same QoS requirements can be aggregated into one DC media description, to save the m lines.

6.Y.2.3.2
Application data channel establishment in terminating network

If SDP multiplexing is supported after capability negotiation between terminating UE and terminating network during registration as specified in AC.6.2, when UPDATE or reINVITE request with multiplexed SDP media description is received or there are multiple data channel streams targeting to this UE can be multiplexed:

the DCSF instructs DCMF via IMS AS to aggregate multiple data channel streams into dedicated data channel media description based on application information e.g. application ID, application type, application QoS requirements;

The DCMF multiplex corresponding data channel streams towards the UE and to de-multiplex corresponding data channel streams from the UE if needed;

The IMS AS includes the multiplexed SDP media description in UPDATE or reINVITE request. When terminating UE sends response to the UPDATE or reINVITE request, it includes includes multiplexed SDP media description in SDP answer to reINVITE request and its SDP multiplexing capability.
If SDP multiplexing is not supported after capability negotiation between terminating UE and terminating network during registration as specified in AC.6.2, normal bootstrap data channel establishement procedure applies.
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