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Abstract: This paper proposes to provide a solution of Key Issue #7 multiplexing multiple DC applications over single SCTP connection in FS_NG_RTC_Ph2 TR.
1. Introduction
This paper provides a solution of KI#7 of TR 23.700-77.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-77.
* * * * First change* * * *
[bookmark: _Toc17536][bookmark: _Toc23254031][bookmark: _Toc22214898][bookmark: _Toc148590854]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G system, Stage 2".
[4]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[5]	3GPP TS 23.228: "IP Multimedia Subsystem (IMS)".
[6]	3GPP TS 26.114: "Media handling and interaction".
[7]	3GPP TS 22.261: "Service requirements for the 5G system".
[8]	3GPP TR 26.813: "Study of Avatars in Real-Time Communication Services".
[9]	3GPP TS 22.156: "Mobile Metaverse Services".
[x]	RFC8864: "Negotiation Data Channels Using the Session Description Protocol (SDP)".

* * * * Second change * * * *
[bookmark: _Toc22214899][bookmark: _Toc148590855][bookmark: _Toc23254032][bookmark: _Toc257][bookmark: _Toc151785960]3	Definitions of terms and abbreviations
[bookmark: _Toc11665][bookmark: _Toc23254033][bookmark: _Toc148590856][bookmark: _Toc22214900][bookmark: _Toc151785961]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1], in TS 23.501 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] or in TS 23.501 [2].
Multiple data channel streams for different purposes: It specifies the data channel streams which are used for different purposes, different purposes include different bootstrap data channels and application data channels for different applications, the remote endpoints of those can be the same or different, e.g., bootstrap data channel(dcmap:0) and bootstrap data channel(dcmap:100), application data channels for two P2P applications.
Data channel multiplexing: A feature supports mapping multiple data channel streams for different purposes into one 'm=' line of the SDP, which means that these data channel streams for different applications are transported over single SCTP connection.
Data channel non-multiplexing: It specifies that multiple data channel streams for different purposes should be put in different 'm=' lines of the SDP.
Data channel de-multiplexing: De-multiplex the data channel multiplexing and put multiple data channel streams for different purposes together with other related attributes into separate 'm=' lines of the SDP, which means that these data channel streams for different applications are transported over different SCTP connections.
Data channel multiplexed SDP: Multiple data channel streams for different purposes together with other related attributes are included in one 'm=' line of the SDP.
Data channel de-multiplexed SDP: Multiple data channel streams for different purposes together with other related attributes are included in separate 'm=' lines of the SDP.
* * * * Third change * * * *
[bookmark: _Toc148590870][bookmark: _Toc10839][bookmark: _Toc22214906][bookmark: _Toc18851][bookmark: _Toc23254039][bookmark: _Toc157759416]6	Solutions
[bookmark: _Toc148590871][bookmark: _Toc22214907][bookmark: _Toc22950][bookmark: _Toc24853][bookmark: _Toc23254040][bookmark: _Toc157759417]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * Fourth change * * * *
[bookmark: _Toc104216421][bookmark: _Toc113279235]6.X	Solution #X: Supporting multiplexing multiple DC applications over single SCTP connection
[bookmark: _Toc96971242][bookmark: _Toc104216422][bookmark: _Toc113279236]6.X.1	Description
In R18 NG_RTC normative work that already defined in TS23.228[5], the data channel multiplexing is not supported in following aspects:
-	Multiple data channels with different remote endpoint, e.g., bootstrap data channel 0 and 100.
-	Multiple data channels with the same remote endpoint but belongs to different applications, e.g., two P2P application data channel from two DC applications.
-	Multiple data channels with different QoS requirement due to the QoS policy control is media level.
-	Multiple data channels contain the same DC stream ID, the stream id indicates the SCTP stream identifier within the SCTP association[], it must be unique in media level.

In R19 FS_NGRTC_Ph2, the KI#7 defines the two scenarios for data channel multiplexing:
Study whether and how to modify IMS DC architecture, interfaces, procedures and functionalities of IMS DC specific network functions to support the following scenarios:
-	Scenario 1: the remote endpoints of different DC applications are different ones, for example, one is the local MF, the other is the remote MF.
-	Scenario 2: the remote endpoints of different DC applications are the same one, for example, both are the peer UE.
This solution proposes to support data channel multiplexing in following aspects:
-	Multiple data channels with different remote endpoint.
-	Multiple data channels with the same remote endpoint.
It is assumed that all multiplexed data channels have the same QoS requirement and different stream ID for each data channel stream. Otherwise separate “m=” line should be used.
This solution defines how IMS can be enhanced to support data channel multiplexing for scenario 1 and scenario 2, and data channel de-multiplexing when having detected the remote endpoint does not support data channel multiplexing.
6.X.1.1	Principles
The solution has the following principles:
-	If the UE detects that its network does not support data channel multiplexing during the registration procedure, the UE should not initiate a session with multiple DC streams for different purpose in one 'm=' line.
-	If the UE or the network supports data channel multiplexing, it shall also support data channel non-multiplexing.
6.X.1.2	Capability Discovery
6.X.1.2.1	Capability Discovery between UE and its network 
The UE and the IMS network shall mutually negotiate the data channel multiplexing capability, besides the IMS DC capability discovery specified in AC 7.0 of 3GPP TS 23.228 [5].
If a UE supports data channel multiplexing, it shall add an indication of supporting this feature in the Contact header field in the initial and any subsequent REGISTER request.
If the home IMS network supports data channel multiplexing, and if the UE indicates its 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 does not support data channel multiplexing, 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.
6.X.1.2.2	Capability Discovery between originating network and terminating network
When a network supports data channel multiplexing, the network shall send an OPTIONS message to other interconnected networks at the system initialization phase, to check whether the peer network supports data channel multiplexing. The OPTIONS message carries the identifier indicating it supports data channel multiplexing. 
[bookmark: _GoBack]If the peer network does not support data channel multiplexing, it may respond with a failure error code or a successful response with no identifier. Otherwise, the peer network shall return 200 OK response carrying the identifier indicating that it supports data channel multiplexing.
[bookmark: _Toc104216423][bookmark: _Toc113279237]6.X.1.3	Data channel establishment
6.X.1.3.1	Actions at the originating UE
After the originating UE confirmed that both the home network and itself support data channel multiplexing during the registration procedure specified in clause 6.X.1.2.1, it can send an initial INVITE request with a multiplexed SDP, e.g., containing bootstrap data channel 0 and 100 in one "m=" line.
NOTE: 	How the application id and the DC stream IDs are included in the multiplexed SDP is specified in SA4. Coordination with SA4 is needed.
6.X.1.3.2	Actions at the IMS network
When the call request with data channel multiplexed SDP is received, the DCSF identifies the data channel multiplexed SDP is used, and then instructs the IMS AS to apply media instruction for each stream id under the same data channel media descriptor.
For the stream id(s) targeting to the local network, the DCSF instructs the IMS AS to terminate them. For the stream id(s) targeting to the peer UE or the remote network, the DCSF instructs the IMS AS to transparently transport them or anchor them to the MF in the local network according to the operator’s policy.
The IMS AS performs the following actions based on the capability of the peer UE or network discovered by the mechanism specified in clause 6.X.1.2.1 or clause 6.X.1.2.2:
-	If the peer UE or network supports data channel multiplexing, the IMS AS identifies the stream id(s) that can be multiplexed, combines the stream id(s) that can be multiplexed into the same Media Stream Descriptor and allocates the data channel media resource. Then the IMS AS instructs the call request towards the peer UE or network with the modified multiplexed SDP.
-	If the peer UE or network doesn’t support data channel multiplexing, the IMS AS allocates the data channel media resource for each stream id. Then the IMS AS instructs the call request towards the peer UE or network with the modified de-multiplexed SDP.
NOTE 1:	The data channel streams which can be multiplexed must have a unique stream id and the same QoS requirement.
Editor's note:	How IMS network identifies the data channel multiplexed SDP is FFS.
[bookmark: _Toc104216426][bookmark: _Toc113279240]6.X.2	Procedures
[bookmark: _Toc104216427][bookmark: _Toc113279241]6.X.2.1	Capability Discovery between the originating IMS network and terminating IMS network


Figure 6.X.2.1-1: Capability Discovery between the originating IMS network and terminating IMS network
Key steps:
1.	At the system initial running phase, the IBCF-A in IMS-A sends OPTIONS to other interconnected IBCFs to detect the data channel multiplexing capability of its IMS networks. In this case, the IBCF-A sends an OPTIONS message to the IBCF-B in IMS-B, the OPTIONS message carries an identifier that indicating IMS-A supports data channel multiplexing in Contact header.
2a.	If IMS-B supports data channel multiplexing, the IBCF-B shall send a successful 200 OK response including a Feature-Caps header with an identifier indicating IMS-B supports data channel multiplexing. 
2b.	If IMS-B does not support data channel multiplexing, the IBCF-B may send 200 OK response with no Feature-Caps header or send the response with 488 error code.
3a.	When detected that IMS-B supports data channel multiplexing, the IBCF-A sends an INFO message to IMS AS-A, the INFO message includes IMS-B’s host name and an identifier that indicating IMS-B supports data channel multiplexing.
3b.	When detected that IMS-B does not support data channel multiplexing, the IBCF-A sends an INFO message to IMS AS-A, the INFO message includes IMS-B’s host name and an identifier that indicating IMS-B does not support data channel multiplexing.
4.	The IMS AS-B sends 200 OK response to IBCF-A.
6.X.2.2 The data channel multiplexing and de-multiplexing procedure
The following figure shows an example for data channel multiplexing establishment procedure, which include multiplexed BDC with stream id 0 and 100, multiplexed ADC with P2A stream id 1000 and P2A2P stream id 1001.

 
Figure 6.X.2.2-1: The data channel multiplexing and de-multiplexing procedure
[bookmark: _Hlk157693453]Key steps:
1.	IMS AS receives a SIP INVITE request with a multiplexed SDP offer, in this case, the multiplexed SDP contains bootstrap data channel 0 and 100.
2-3. IMS AS detects the multiplexed SDP is received, notifies the DCSF of the session event request, the request includes the data channel media description which has two DC stream ids (0 and 100).
4.	After receiving the session notify request, the DCSF detects the multiplexed SDP information is included in the call event and the UE-A has enabled data channel multiplexing, it sends a media instruction request to IMS AS, the request message includes multiple instructions for how to handle data channel stream in the media instruction set, which each entry in the set represent a “m=” line, one entry includes two instructions (terminate the data channel stream with id 0, terminate and originate the data channel stream with id 100), the second entry includes one instruction(originate a new data channel stream with id 100 for remote UE).
	DCSF shall guarantee that each entry of the media instruction set does not have the same stream ID. In the above case, because there are two stream id 100, so DCSF shall include a new entry in the media instruction set and set the media ID as NULL, as specified in TS 23.228 [5] AA 2.4.3.
5.	IMS AS instructs MF/MRF to allocate required data channel media resources based on DCSF instructions which terminate and originate the data channel stream with id 100 in one media descriptor, and originate a new data channel stream with id 100 in another media descriptor.
6. IMS AS responds to the media instruction request received in step 4. The response includes negotiated data channel media resource information.
7. DCSF stores the media resource information and responds to the notify request received in step 2.
8. IMS AS sends the INVITE which includes the updated SDP offer adding media information of MF/MRF via the S-CSCF to remote network and UE-B, the SDP offer includes two 'm=' lines, one includes bootstrap data channel between UE-A and the terminating network, the other includes bootstrap data channel between the local MF/MRF and the terminating UE.
9. UE-B and terminating network returns an 18X response with the SDP answer to bootstrap data channel to originating network. According to the received SDP answer, IMS AS may instruct MF/MRF to update data channel media resource information for UE-B.
10. IMS AS sends the 18X response with multiplexed SDP answer to UE-A, the SDP contains bootstrap data channel 0 and 100.
11. The subsequent UPDATE/200 procedure, UE-B and terminating network returns a 200 OK response.
12. IMS AS receives SIP re-INVITE request with an updated SDP. The updated SDP contains the bootstrap data channel information, as well as the requested application data channels and the associated DC application binding information. In this case, the application data channels include one P2A ADC (UE-A to remote network) with id 1000 and one P2A2P ADC with 1001.
13-14. IMS AS detects the multiplexed SDP is received, notifies the DCSF of the session event request, the request includes the data channel media description which has two DC stream ids (1000 and 1001).
15.	After receiving the session notify request, the DCSF detects the multiplexed SDP information is included in the call event and the UE-A has enabled data channel multiplexing, it sends a media instruction request to IMS AS, the request message includes multiple instructions for how to handle data channel stream in the media instruction set, which each entry in the set represents a “m=” line, the first entry includes two instructions (terminate and originate the application data channel stream with id 1000, terminate and originate the application data channel stream with id 1001).
Option1: The peer UE or network support data channel multiplexing
16a. IMS AS detects the peer UE or network support data channel multiplexing, IMS AS instructs MF/MRF to allocate required data channel media resources, which includes instructions to terminate and originate the application data channel stream id with 1000, terminate and originate the application data channel stream with id 1001 in the media descriptor.
17a. IMS AS responds to the media instruction request received in step 15. The response includes negotiated data channel media resource information.
18a. DCSF stores the media resource information and responds to the Notify Request received in step 14.
19a. IMS AS sends the re-INVITE which includes the updated SDP offer adding media information of MF/MRF via the S-CSCF to remote network and UE-B, the SDP offer includes multiplexed SDP offer with the application data channel streams with id 1000 and 1001.
20a. UE-B and terminating network response 200 OK with multiplex SDP answer.
21a. IMS AS updates the data channel media resource on MF/MRF.

Option2: The peer UE or network does not support data channel multiplexing
16b. IMS AS detects the peer UE or network does not support data channel multiplexing, IMS AS instructs MF/MRF to allocate required data channel media resources, which includes two media descriptors, one for instruction to terminate and originate the application data channel with id 1000, and the other for instruction to terminate and originate the application data channel with id 1001.
17b. IMS AS responds to the media instruction request received in step 15. The response includes negotiated data channel media resource information.
18b. DCSF stores the media resource information and responds to the Notify Request received in step 14.
19b. IMS AS sends the re-INVITE which includes the updated SDP offer adding media information of MF/MRF via the S-CSCF to remote network and UE-B, the SDP offer includes de-multiplexed SDP offer, one 'm=' line includes stream id 1000 and the other 'm=' line includes stream id 1001.
20b. UE-B and terminating network response 200 OK with SDP answer.
21b. IMS AS updates the data channel media resource on MF/MRF.
22. IMS AS sends 200 OK response with multiplexed SDP answer to UE-A, the SDP contains application data channels 1000 and 1001.

[bookmark: _Toc96971244][bookmark: _Toc104216429][bookmark: _Toc113279243]6.X.3	Impacts on existing nodes and functionality
The requirements on the S-CSCF are as follows:
-	If the network supports data channel multiplexing, the S-CSCF should include a Feature-Caps header field with an indicator parameter in the 200 OK response during SIP registration procedure, to indicate the UE that its home network supports data channel multiplexing capability.
The requirements on the IMS AS are as follows:
-	The IMS AS should discover the data channel multiplexing capability of the served UE by an indicator in the Contact header field of user-initiated REGISTER request contained in the body of the third-party REGISTER request received from the S-CSCF.
-	The IMS AS should support data channel media management for data channel multiplexing, when detected the remote network or UE does not support data channel multiplexing, the IMS AS should allocate the separate data channel media resources.
-	The IMS AS should support receive INFO messages from the IBCF, and save the data channel multiplexing capabilities of the other interworking IMS networks carried in the INFO message.
The requirements on the DCSF are as follows:
-	The DCSF should support detecting whether data channel stream ids are multiplexed in the call event notify request.
-	The DCSF should support data channel multiplexing in the media control request to IMS AS when multiplexed SDP information is included in the call event notify request.
The requirements on the MF/MRF are as follows:
-	The MF/MRF should support data channel multiplexing media resource, and distinguish each data channel stream for different media processing.
-	The MF/MRF should support data channel de-multiplexing media processing.
The requirements on the IBCF are as follows:
-	The IBCF should support detecting data channel multiplexing capability of the other interconnected IBCF.
The requirements on the UE are as follows:
-	The UE should discover the data channel multiplexing capability of its home network by detecting a Feature-Caps header field with an indicator header field parameter in the 200 OK response from the S-CSCF during SIP registration procedure.
-	The UE can include multiplexed SDP in the session setup request when it found its home network support this capability.
* * * * End of changes * * * *
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