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Abstract of the contribution: This contribution proposes to update solution#22.
1	Discussion
The multiplexing is introduced in solution 22, 3 scenarios are introduce:
· multiplexing and de-multiplexing of different types of bootstrap data channels
· multiplexing and de-multiplexing of application data channels when both originating and terminating networks support data channel multiplexing 
· multiplexing and de-multiplexing of application data channels when only originating networks support data channel multiplexing
For the multiplexing and de-multiplexing of application data channels when both originating and terminating networks support data channel multiplexing scenario, the stream id duplicated problem is missing, this contribute try to complete the solution.
For example, UE#1 has 2 application DCs targeting to DC AS#1, and UE#2 originally, e.g. with stream id 1001 and 1000. The streams of app#1 and app#2 are multiplexed between UE#1 and originating MF/MRF in one SCTP connection


Figure 1
UE#2 initiates a new P2P application DC to UE-2 with stream ID 1001 and request to multiplex with application DC for app#2.
[bookmark: _GoBack]When the DCSF of UE-1 receives the multiplexing request from UE-2, the DCSF determines that the stream id of app#3 is the same with the stream id of app#3, the 2 application DCs cannot be multiplexed between UE#1 and originating MF/MRF. So, the DCSF of UE-1 de-multiplexing app#3’s application DC. 
2     Proposal
[bookmark: _Hlk513714389]It is proposed to capture the following contents into TR 23.700-77.
* * * * Start of 1st Change * * * *
[bookmark: _Toc160808846]6.22.1.2	Example scenarios for multiplexing and de-multiplexing
There are different scenarios for multiplexing and de-multiplexing due to different capabilities of UE and IMS network or the different types of data channels with different remote endpoints. This clause provides some example scenarios of multiplexing and de-multiplexing to demonstrate where and how the data for different data channels are multiplexing and de-multiplexed.
Figure 6.22.1.2-1 demonstrates the multiplexing and de-multiplexing of different types of bootstrap data channels.


Figure 6.22.1.2-1: Multiplexing and de-multiplexing for bootstrap data channel
In this scenario the UEs and IMS networks for originating and terminating network support data channel multiplexing.
For uplink data, the UE multiplex local bootstrap data channel and remote bootstrap data channel in one SCTP connection. Because the two data channels have different remote endpoint, MF/MRF de-multiplex the streams of the two data channels and routes data of the bootstrap data channels to local DCSF and remote MF/MRF accordingly.
For downlink data, MF/MRF multiplex the local bootstrap data channel and remote bootstrap data channel in one SCTP connection. The UE de-multiplex the downlink data and routes to different instances of bootstrap data channel.
NOTE:	The remote data channels between originating MF/MRF and terminating MF/MRF can also be multiplexed.
Figure 6.22.1.2-2 demonstrates the multiplexing and de-multiplexing of application data channels when both originating and terminating networks support data channel multiplexing.


Figure 6.22.1.2-2: Multiplexing and de-multiplexing for application data channels, both network supporting multiplexing
In this scenario the UEs and IMS networks for originating and terminating network support data channel multiplexing.
It is assumed there are 3 applications included in a IMS session, targeting to DC AS#1, DC AS#2 and UE#2.
In originating network, the traffic for all applications are multiplexed between UE#1 and originating MF/MRF. For uplink data traffic, the UE#1 multiplex all 3 data channels in one SCTP connection. The MF/MRF de-multiplex the streams of app#1 and routes the data to DC AS#1 via MDC2 interface. For downlink data traffic, the MF/MRF multiplex all 3 data channels in one SCTP connection. The UE#1 de-multiplex the streams of all data channels and routes the data to different applications.
Since both originating and terminating network support data channel multiplexing, the data channels for app#2 and #3 are multiplexed between originating MF/MRF and terminating MF/MRF. MF/MRF de-multiplex incoming streams and multiplex outgoing streams.
In terminating network, since streams for app#2 and #3 have different endpoints, terminating MF/MRF de-multiplex the streams of app#2 and #3 and routes the data to DC AS#2 and UE#2 accordingly.
Figure 6.22.1.2-3 demonstrates the multiplexing and de-multiplexing of application data channels when only originating networks support data channel multiplexing.


Figure 6.22.1.2-3: Multiplexing and de-multiplexing for application data channels, originating network supporting multiplexing
In this scenario the UEs and IMS networks for originating support data channel multiplexing but the terminating network does not support data channel multiplexing.
In originating network, the traffic for all applications are multiplexed between UE#1 and originating MF/MRF, the same with the previous procedure. In this scenario the originating MF/MRF terminates the data channel multiplexing and de-multiplex all the streams towards terminating network.
Figure 6.22.1.2-x demonstrates the multiplexing and de-multiplexing of application data channels when both originating and terminating networks support data channel multiplexing with duplicated DC stream ID.


Figure 6.22.1.2-3: Multiplexing and de-multiplexing for application data channels, originating network supporting multiplexing
In this scenario the UEs and IMS networks for originating and terminating network support data channel multiplexing.
It is assumed UE#1 has 2 application DCs targeting to DC AS#1, and UE#2 originally, e.g. with stream id 1001 and 1000. UE#2 initiates a new P2P application DC to UE-2 with stream ID 1001 and requests to multiplex with app#2’s application DC. Since app#1’s application DC and app#3’s application with the same stream id, the 2 application DCs cannot be multiplexed between UE#1 and originating MF/MRF. So the originating DCSF has to de-multiplexing app#3’s application DC. 
In originating network, the streams of app#1 and app#2 are multiplexed between UE#1 and originating MF/MRF in one SCTP connection and streams of app#3 in another SCTP connection.
For uplink data traffic, the UE#1 multiplexes the application DC of app#1 and app#2 in one SCTP connection, and app#3 in another SCTP. The MF/MRF de-multiplexes the streams of app#1 and routes the data to DC AS#1 via MDC2 interface. 
Since both originating and terminating network support data channel multiplexing, the data channels for app#2 and #3 are multiplexed between originating MF/MRF and terminating MF/MRF.
For downlink data traffic, the originating MF/MRF received the streams of app#2 and app#3 in one SCTP connection. The originating MF/MRF de-multiplexes the streams of app#2 and app#3, and multiplexes streams of app#1 and app#2 in one SCTP.
In terminating network, terminating MF/MRF multiplex the streams of app#2 and #3.

* * * * Start of 2nd Change * * * *
[bookmark: _Toc160808858]6.22.2.2.x	Application data channel multiplexing when both originating and terminating networks support data channel multiplexing and with duplicated stream id


Figure 6.22.2.2.1-1: Application data channel multiplexing when both originating and terminating networks support data channel multiplexing with duplicated stream id
0. UE#1 and DC AS have an application DC for app#1 with stream ID-1. 
UE#1 and UE#2 have an application DC for app#2 with stream ID-2.
1.	When UE#2 wants to initiate a new application DC for app#3 with stream ID-1 and multiplex its application data channels for app#2 and #3, the UE includes multiplexed SDP media description in initial INVITE request as described in clause 6.22.1.5.
2.	The IMS AS report event to DCSF.
3.	The DCSF determines DC for app#2 and 3 can be multiplexed.
4.	The DCSF generates data channel media information for originating side and terminating side.
5.	The DCSF instructs the IMS AS to reserve resources on MF/MRF.
6.	The IMS AS instructs MF/MRF to reserve media resources for multiplexed data channel streams and other media resources based on instructions from DCSF, as described in clause 6.22.1.5.
7-8. The session continues after the media resource is reserved successfully.
9-10. The IMS AS generates reINVITE request to terminating network. The reINVITE request includes capability of supporting data channel multiplexing and the SDP offer for multiplexed data channels of app#2 and #3.
11.	The terminating network supports data channel multiplexing. The IMS AS in terminating network reports event to DCSF.
12.	The DCSF in terminating network determines that the multiplexing requesting from UE#2 cannot be fulfilled due to the stream id of app#3 and app#1 are duplicated, DCSF de-multiplexes the data channels for app#2 and #3.
13.	The DCSF generates data channel media information for originating side and terminating side.
14.	The DCSF instructs the IMS AS to de-multiplexing the data channel for app#3 and reserve resources on MF/MRF.
15.	The IMS AS instructs MF/MRF to reserve media resources for de-multiplexed data channel streams and other media resources based on instructions from DCSF, as described in clause 6.22.1.5.
16-17. The session continues after the media resource is reserved successfully.
18-19. The IMS AS generates reINVITE request to UE#2 with SDP offer for multiplexed DC for app#1 and app#2（one m line for app#1 and#2）and de-multiplexed DC for app#3(a new m line for app#3).
20-21. The UE#1 replies 18X response with SDP answer for multiplexed DC for app#1 and app#2 and de-multiplexed DC for app#3.
22-23. The IMS AS replies 18X response with capability indication of supporting data channel multiplexing and SDP answer for multiplexed data channels for app#2 and #3 to originating network.
24.	The IMS AS replies 18X response with SDP answer for multiplexed data channels for app#2 and #3 to UE#1.
25-26.	The IMS AS reports event to DCSF.
27.	The session is established successfully. The streams of app#1 and #2 are transported in the same SCTP connection and the streams of app#3 are transported in another SCTP connection between UE#1 and originating MF/MRF. The stream app#2 and #3 are transported in the same SCTP connection between MF/MRFs of originating and terminating network.
* * * * End of Changes * * * * 
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