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1. [bookmark: _Toc504713888]Background
This is an updated version of S4aR220048, where we discussed that as a result of an IMS call set up, TS 26.114 [1] section 6.2.10.1 tells us that each UE may end up with two (and up to four) bootstrap data channels. In the example captured in Figure 1, one bootstrap data channel of stream ID 0 is anchored on its network provider Data Channel Server (DChS), and one bootstrap data channel of stream ID 100 is anchored on the remote UE’s network provider DChS. 
Once the call is connected, TS 26.114 section 6.2.10.1 also tells us that the “data channel application accessible at the HTTP root ("/") URL through a bootstrap data channel describes the graphical user interface and the logic needed to handle any further data channel usage beyond the bootstrap data channel itself.” This data channel application accessible at the HTTP root ("/") URL is called a “root application” [2] that conveys, in a browser like fashion (e.g., via a web page with icons, embedded links, JavaScript code, etc.), all the apps available through the respective stream ID. As Figure 1 illustrates, each UE should issue HTTP requests for a root application per established bootstrap stream ID.
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Figure 1: Call setup with bootstrap channels and subsequent RootApp access
Each root application (RootApp in Figure 1) allows the UE to discover available applications from the respective bootstrap channel and stream ID and allows the user to select applications for use. For peer-to-peer applications, the app used by one UE will also need to be launched on the remote UE. A call upgrade (via a re-INVITE) is also used to create the IMS data channel for the data exchange by peer-to-peer applications.
Furthermore, for each application accessed from a root application, the UE is expected to open the new app “on a separate tab,” while the bootstrap app is presumably still available via its own tab where the user could still launch additional applications. Handling multiple app contexts and how they may be concurrently made available to the user via separate tabs is “out of scope for the specification and left open for individual implementations.” 
It should also be possible to support that by selecting one app via a root app, more than one app could be implicitly chosen as part of the user app selection via the root app. One such example could be a remote-control app for a drone (MO controller, MT drone) that includes the main control app plus an ancillary telemetry app that is separate and distinct from the main control app. Alternatively, a root application may allow the user to select multiple applications at once to ensure that a single call upgrade creates the IMS data channels for each of the selected applications.
Selecting the corresponding app(s) that is(are) to be used on the remote UE is not fully specified in TS 26.114. Like the case for an upgrade of an audio only call to add video, it should be expected that the remote user is alerted to what app(s) the originator user would like to launch and that the remote UE knows which app(s) it needs to get via the corresponding bootstrap data channel. One implementation option, illustrated in the figure, is that the re-INVITE includes AppID information on the SDP offer to allow the remote UE to also get the same applications.
An SA2 “LS on DC application identifier in SDP” (S2-2209617) is also expected to come to SA4. It requests clarifications on the support for multiple apps and the need for the remote UE to be able to identify the application that the UE initiating the reINVITE (to upgrade the call to add IMS Data Channels) has launched so that the remote UE can also launch that same application. As discussed here, allowing multiple apps is supported per TS 26.114. We propose that we add an app ID attribute to the SDP offer/answer establishing IMS data channel media. Detailed changes to TS 26.114 are captured in contribution S4-221349.
1. App ID in SDP
Expanding on the example above, upgrading an audio only call to add potentially different applications or allowing the remote user to decide whether to allow the call upgrade would require some identification of the app(s) to be allowed to run on the remote UE.
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Figure 2: Call upgrade (via reINVITE) adds IMS data channels, remote UE gets the app 
The SDP offer on the above call upgrade example could include three new IMS data channels, with one media line for an application1 and, for instance, two media lines for an application2 as illustrated on the SDP offer below. The new “a=dcapp-id” attribute is proposed to identify the applications for which the data channels are established and enables the remote UE to identify the applications the remote UE needs to get. For the application2, the examples also shows that the “a=dcapp-id” attribute also includes an endPoint tag to allow the UEs to identify the end points for the application data channels used for communication to a network server or to the remote UE.
m=application 52718 UDP/DTLS/SCTP webrtc-datachannel
b=AS:100
a=max-message-size:1024
a=setup:actpass
a=dcmap:38754 max-time=150;label="low latency"
a=dcmap:7216 max-retr=5;label="low loss"
a=3gpp-qos-hint:loss=0.01;latency=100
a=sctp-port:5000
a=fingerprint:SHA-1 4A:AD:B9:B1:3F: … :AB
a=tls-id: abc3de65cddef001be82
a=dcapp-id:“App1” endPoint=UE

m=application 52780 UDP/DTLS/SCTP webrtc-datachannel
b=AS:500
a=max-message-size:1024
a=setup:actpass
a=dcmap:7216 max-retr=5;label="low loss"
a=3gpp-qos-hint:loss=0.01;latency=100
a=sctp-port:5100
a=fingerprint:SHA-1 4A:AD:B9:B1:3F: … :AB
a=tls-id: abc3de65cddef001be83
a=dcapp-id:“App2” endPoint=UE

m=application 53761 UDP/DTLS/SCTP webrtc-datachannel
b=AS:500
a=max-message-size:1024
a=setup:actpass
a=dcmap:7216 max-time=100;label="low latency"
a=sctp-port:5200
a=fingerprint:SHA-1 4A:AD:B9:B1:3F: … :AB
a=tls-id: abc3de65cddef001be84
a=dcapp-id:“App2” endPoint=Server

The SDP answer below illustrates the response from the remote UE. For the application2, the example also shows that the media line with “a=dcapp-id” attribute including an endPoint tag identifying a network server will include a c= line with the IP address of the remote server. Naturally, the port numbers signaled on the SDP answer are port numbers on the remote UE. By using the endpoint tag, the application is able to identify which data channel to use for communication to which endpoint. The combination of a=dcapp-id and endpoint tag also allows the UE to correlate the offers and answers for each data channel being negotiated, especially the remote UE.
m=application 15327 UDP/DTLS/SCTP webrtc-datachannel
b=AS:100
a=max-message-size:1024
a=setup:actpass
a=dcmap:38754 max-time=150;label="low latency"
a=dcmap:7216 max-retr=5;label="low loss"
a=3gpp-qos-hint:loss=0.01;latency=100
a=sctp-port:3000
a=fingerprint:SHA-1 5B:AD:67:B1:3E:…:FA
a=tls-id: abc3de65cddef001be82
a=dcapp-id:“App1” endPoint=UE

m=application 23771 UDP/DTLS/SCTP webrtc-datachannel
b=AS:500
a=max-message-size:1024
a=setup:actpass
a=dcmap:7216 max-retr=5;label="low loss"
a=3gpp-qos-hint:loss=0.01;latency=100
a=sctp-port:3100
a=fingerprint:SHA-1 5B:AD:67:B1:3E:…:FA
a=tls-id: abc3de65cddef001be82
a=dcapp-id:“App2” endPoint=UE

m=application 23119 UDP/DTLS/SCTP webrtc-datachannel
c=IN IP4 aaa.bbb.ccc.ddd
b=AS:500
a=max-message-size:1024
a=setup:actpass
a=dcmap:7216 max-time=100;label="low latency"
a=sctp-port:3200
a=fingerprint:SHA-1 4A:AD:B9:B1:3F: … :AB
a=tls-id: abc3de65cddef001be82
a=dcapp-id:“App2” endPoint=Server


1. Proposal
We propose to agree on the need to provide app ID and endpoint tag information as part of SDP offer/answer negotiations for IMS data channels. CR S4-221349 captures the changes to TS 26.114.
1. References
[1]		3GPP TS 26.114: “IMS Multimedia Telephony Media handling and interaction”
[2]		GSMA NG.134v0.3: “IMS Data Channel”
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