3GPP TSG SA WG4#122	                                                TDoc S4-230115
Athens, Greece, 20th – 24th February 2023					   Revision of S4aR230024
	


[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Source:	Huawei, HiSilicon
Title:	On Stream ID Collision of Application Data Channels 
Document for:	Discussion and Agreement
Agenda Item:	10.11


1	Introduction
This contribution discusses the case where multiple data channel applications used in an IMS session reuse one media description and the associated stream ID collision problems. Potential solutions are proposed for consideration. two issues:
Issue#1: The stream IDs of data channel applications could not be decided by the JavaScript(s).
Issue#2: How to address stream ID collision of application data channels used in an IMS session.

2	Discussion
It’s general common that multiple data channel applications are used in an IMS session. Figure 1 below shows an example that two data channel applications are interacted between UE A and UE B in an IMS session. Figure 2 below shows another example that three data channel applications are used in an IMS session, which are interacted between UE A and the DCS in its local network, the DCS in its remote network and UE B respectively.


Figure 1: Multiple Data Channels Applications Interacted Between UE A and UE B


Figure 2: Multiple Data Channels Applications Interacted Between UEs and Between UE and Networks
When multiple data channel applications are used in an IMS session, especially which have different QoS requirement, the SDP size of the session will be expanded largely by too many media descriptions for every application have one or several m lines independent with others. In the existing network, the UE always have a limitation on the maximum number of m lines in the SDP they generate and process. This limitation has to be considered.
To address this limitation, reducing the number of m lines in the SDP is the only way. Therefore, the data channels without specific QoS requirement should be contained in one m line as much as possible. Considering that the UE accesses to the IMS network through IMS AGW and the data channel traffic may be anchored on the DCMF, the following cases are possible in the network:
1. The bootstrap data channels between the UE and its local DCMF and between the UE and its remote DCMF are contained in one m line in the SDP offer initiated by the UE. The m3 in Figure 3 below shows this case.
2. The application data channels used by multiple data channel applications between two UEs are contained in one m line in the SDP offer initiated by the UE, if they have no specific QoS requirement. The m9 in Figure 3 below shows this case.
3. The application data channels used by multiple data channel applications between the UE and its local network are contained in one m line in the SDP offer initiated by the UE or the network, if they have no specific QoS requirement. The m7 in Figure 3 shows this case.
4. The application data channels used by multiple data channel applications between the UE and its remote network are contained in one m line in the SDP offer initiated by the UE or the network, if they have no specific QoS requirement. The m7 in Figure 3 shows this case.

[bookmark: _Hlk127271008]TS 26.114 [1] has stated that 'Any other data channels used by the data channel application JavaScript(s) sent in the bootstrap data channel must be represented in an updated SDP as additional "a=dcmap" lines with stream ID values starting from 1000, using stream ID numbers from the JavaScript(s).' It means that the stream ID numbers of application data channels are decided by the JavaScript(s), that is, the data channel applications. Obviously, it’s possible that different data channel applications used in an IMS session may select the same stream ID for the application data channel it uses. For example, every data channel application in Figure 1 or Figure 2 decides to use stream ID 1000 for its application data channel. In the cases 2, 3 and 4 above, This shows that the stream IDs of application data channels could should not be decided by the JavaScript(s) in IMS data channel, but by the session management module in UE which could interact with all the applications used in this IMS session.
To help for understand, let’s classify data channel applications firstly. According to the usage scenario, data channel applications could be divided into two types below:
· P2P data channel application: It will be downloaded on both the originating UE and the terminating UE, and transfer application traffic over the application data channels between two UEs. For example, a UE shares its screen towards its peer UE through such an application. The media re-negotiation for this type of applications may be initiated the originating UE or the terminating UE.
· P2A/A2P data channel application: It will only be downloaded on either the originating UE or the terminating UE, and transfer application traffic over the application data channels between the UE and the local or remote network. For example, the originating network sends multimedia content towards the terminating UE to show the subscriber identity and call intent of the originating party over application data channel before the IMS call is connected. Another example is that the terminating network plays customized media to the originating party during alerting of the terminating party, and the originating party could give a like and subscribe this customized media over application data channel between the originating UE and the terminating network. Some P2A/A2P data channel applications are provided for the originating party, and the other are for the terminating party. The difference between P2A application and A2P application is that the UE initiates the media re-negotiation for the application data channel(s) used by P2A application and the network initiates the media re-negotiation for the application data channel(s) used by A2P application.

Figure 3 illustrates a media description example that’s possible to be used in an IMS session with multiple data channel applications. 


Figure 3: Media Description Example used in an IMS session with Multiple Data Channel Applications
In this example, it shows several types of media descriptions:
· "m=" lines used by bootstrap data channels: UE A establishes one bootstrap data channel with DCS A and DCS B respectively, and two bootstrap data channel streams (stream#1 and stream#2) may be contained in a "m=" line (m3). For UE B, it’s the same and two bootstrap data channel streams (stream#3 and stream#4) may be contained in a "m=" line (m4). 
· "m=" lines used by application data channels in A2P/P2A scenario: P2A/A2P data channel applications may be used between UE A and DCS A or DCS B, and two application data channel streams (stream#5 and stream#6) may be contained in a "m=" line (m7). For UE B, it’s the same and two bootstrap data channel streams (stream#7 and stream#8) may be contained in a "m=" line (m8). In this case, if the applications select the same stream ID for their application data channels, then stream ID collision appearshappens.
· "m=" lines used by application data channels in P2P scenario: P2P data channel applications may be used between UE A and UE B and two application data channel streams (stream#9 and stream#10) may be contained in a "m=" line (m9). In this case, if the applications select the same stream ID for their application data channels, then stream ID collision appearshappens.
Therefore, some mechanism is needed to address the stream ID collision of application data channels.

3	Solution
Regarding Issue#1For the JavaScript(s) issue, it’s suggested to remove the description in TS 26.114 [1], 'using stream ID numbers from the JavaScript(s)'.
[bookmark: _GoBack]Regarding Issue#2For the stream ID collision, it’s suggested to divide the stream ID scopes used by the UEs, the local network and the remote network when they inititate the media re-negotiation for data channel applicaitons as follows:
· When P2P/P2A data channel application is used, the originating UE uses the even stream IDs starting from 1002 to 30000 and the terminating UE uses the even stream IDs starting from 30002, when they initiate the media re-negotiation for application data channel(s). 
· When A2P data channel application is used, the local network uses the odd stream IDs starting from 1001 to 29999 and the remote network uses the odd stream IDs starting from 30001, when they initiate the media re-negotiation for the application data channel(s).

4	Proposal
It is proposed to include the solution in TS 26.114 [1] Rel-16, Rel-17 and Rel-18 to address the stream ID collision of application data channels. Other three proposals are submitted for this purpose.

5	References
[1]	3GPP TS 26.114, "IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction (Release 16)"
[2]	IETF RFC 8864, "Negotiation Data Channels Using the Session Description Protocol (SDP)"
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