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1
Discussion

There are several editor’s notes left for solution#14. This contribution tries to resolve the remaining issues and proposes contents to remove these editor’s notes.

First editor’s note

Editor’s note:
If the originating UE initiates a standalone data channel session, but the terminating UE has not yet downloaded the application, it is FFS how to handle this scenario.

When the originating UE initiates a standalone application data channel to the terminating UE, if the terminating UE has not downloaded the application, it would be impossible for the terminating UE to accept the SDP offer and provides SDP answer for the application data channel. Although in theory the DCSF can send UPDATE request to establish bootstrap data channel with the terminating UE and attempt to establish the application data channel after the application is downloaded by the terminating UE, it is proposed for simplicity that in this release the terminating UE reject the session and includes reason code to indicate the originating UE the rejection is due to not having downloaded the requested application. The originating UE may retry with a standalone bootstrap DC establishment procedure followed by an standalone application data channel establishment procedure. 

1.2 Second editor’s note
Editor’s note:
How to support interworking with Rel-18 UE not supporting standalone data channel is FFS.

In the assumption of this solution, a UE not supporting standalone data channel only means the UE can not initiate a standalone data channel IMS session because it has no UI allowing the user to click an application without making a voice/video call in advance. However, from SDP negotiation perspective, the UE not supporting standalone data channel has the capability of handling received SDP offer which only contains IMS data channel media components as long as it supports Rel-18 IMS data channel. Therefore, no matter if the Rel-18 UE not supporting standalone data channel is originating or terminating UE, there is no interworking issue between it and the UE supporting standalone data channel.

The editor’s note is removed by adding clarification texts above in the solution.

1.3 Third editor’s note
 Editor’s note:
The procedures including establishing bootstrap data channel and application data channel simultaneously and releasing standalone application data channel will be further provided.
A procedure of deleting application data channel from a standalone data channel IMS session is added in this contribution to solve this editor’s note.
In addition, this contribution introduces an enhancement of session release to allow the UE keep specific media components of IMS data channel, e.g. bootstrap data channel or P2A application data channel, when the remote UE or the IMS network wants to release the IMS session. This enhancement enables the UE to indicate in the SDP the media components of IMS data channels that it wants to keep so that the IMS session and the data channels can be kept even if the remote side of the session is released. The UE can release the kept IMS session by sending BYE request to remove all kept media components later.
This contribution proposes to update the solution #14 to KI#6 as mentioned above.

2 Proposal

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

FIRST CHANGE
6.14
Solution #14: Standalone IMS data channel without extra subscription
6.14.1
Description

6.14.1.1
General
This clause provides solution against Key Issue #6 Support of Standalone IMS Data Channel Sessions.
This solution uses the architecture of IMS data channel as specified in TS 23.228 [5] as the basis and has no requirement to enhance the architecture.

The following scenarios are supported in this solution:

-
The UE establishes an IMS session for a standalone application data channel or combination of bootstrap data channel and application data channel(s), without accompanying any audio/video/messaging media;

-
The UE changes an IMS session to a data channel standalone session by releasing all audio/video/messaging media;

-
The UE adds audio/video/messaging media to a data channel standalone IMS session;
-
The UE releases only application data channel from a IMS session with standalone data channels;
-
The UE releases the whole IMS session with standalone IMS data channels;
-
The terminating UE releases the IMS session and the IMS session leg to the originating UE is kept as data channel standalone session.



If the UE wants to establish a data channel standalone IMS session for application data channels, the UE and network generally follows the existing data channel establishment procedures specified in current TS 23.228[5] with some modifications, e.g. by including SDP offer and answer only with media components for application data channels.
If the UE wants to establish a data channel standalone IMS session for combination of bootstrap and application data channels, the UE and network generally follows the existing data channel establishment procedures specified in current TS 23.228[5] with some modifications, e.g. by including SDP offer and answer only with media components for bootstrap data channel and application data channel.
When the originating UE initiates a standalone data channel IMS session establishment for P2P application, if the terminating UE has not yet downloaded the requested DC application, the terminating UE rejects the IMS session establishment and includes reason code in the response to indicate the rejection is because the application is not available in the terminating UE. The originating UE may retry with a standalone bootstrap DC establishment procedure followed by an standalone application data channel establishment procedure.
When the UE changes an IMS session to a data channel standalone session, it initiates session modification procedure by sending re-INVITE request and deletes other audio/video/messaging media components.

When the UE changes a data channel standalone session to a normal IMS session, it initiates session modification procedure by sending re-INVITE request and adds the audio/video/messaging media components.
When the UE removes a data channel, e.g. an application data channel, from a data channel standalone session, it initiates session modification procedure by sending re-INVITE request and deletes data channel media components.
If a UE wants to release a IMS session, it follows the existing session release procedure by sending BYE request as specified in TS 23.228 [5] and releases all the resources. However, the remote UE may not want to release the session because it may want to continue to use some resources of the session, e.g. bootstrap DC or ongoing P2A application DC. To enable this capability, when the UE generates a SDP offer or answer, the UE includes parameter in the SDP offer or answer to identify specific data channel media component that needs to be kept as described in clause 6.14.1.4 when the IMS session is terminated. When the session is to be released, if the remote side has indicated that specific data channels need to be kept, the IMS AS terminates the session release procedure from the initiating UE and initiates session modification procedure to the remote side by sending re-INVITE request to delete all media components except for the data channel media component being kept.

6.14.1.2
Subscription of standalone data channel

Support of standalone data channel is under the condition that the UE and IMS network both support data channel and the data channel service is already subscribed. Moreover, supporting standalone data channel can significantly extend the scope and the flexibility of using IMS data channel applications, which allows operators to extend the dialing panel on the smartphone to IMS data channel application store for their subscribers. 

It is proposed in this solution that standalone data channel does not need extra subscription to use, i.e. any subscriber using DCMTSI UE with IMS data channel subscription is allowed to use standalone IMS data channel directly.

6.14.1.3
Capability negotiation of standalone data channel

The capability negotiation is required only if the IMS network supports the enhancement to allow the UE keep specific media components of IMS data channel when the remote UE or the IMS network wants to release the IMS session as described above. Otherwise the capability negotiation for supporting standalone data channel is not needed.
The capability negotiation is as follows:
-
If the UE supports standalone data channel including SDP enhancement as described in clause 6.14.1.4, when the UE registers on the IMS network, the UE includes a Feature-Caps header field indicating its capability of supporting standalone data channel in the REGISTER request.

-
If the home IMS network supports this feature, the S-CSCF includes a Feature-Caps header field indicating its capability of supporting standalone data channel in the 200 OK response to the initial and any subsequent REGISTER request.

-
If the UE 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.



6.14.1.4
Identification of standalone data channel media component
When standalone data channel is supported, when the IMS session is released by a UE or the network, the remote UE or the network may want a specific data channel to be kept and not released along with audio/video/messaging media, e.g.:

-
The UE has a P2A DC application being used during a voice call. When the remote UE releases the session, the network may, by request of the UE, keep the application data channel for the P2A DC application in order to continue the application.

-
when a UE releases a IMS call, the network may decide to only release media for voice but keep bootstrap data channel, for further use, e.g. downloading applications.

In these scenarios the UE needs to identify to the network which data channel should be kept when the remote UE or the network releases the session. This solution proposes to enhance SDP protocol to be able to identify a data channel media component to be kept when the IMS session is released.
When the originating UE initiates a IMS session with data channel media component, the UE includes a standalone data channel indication parameter per SDP offer of the data channel media component if the UE want to keep the data channel media components. When the terminating UE generates SDP answer to a IMS session with data channel media component, it may also includes a standalone data channel parameter in the SDP answer per data channel media component.

When the IMS AS receives a BYE request from a UE to release a IMS session, if there is any data channel media component has been identified to be kept by the remote UE, instead of sending BYE request to the remote UE, the IMS AS sends re-INVITE request to the remote UE to release all the media components except for the data channel media component that needs to be kept. With this procedure, the IMS session between the remote UE and IMS AS is kept and becomes a data channel standalone session.
NOTE:
The parameter of standalone data channel indication is defined in SA4.
6.14.1.5
Interworking with Rel-18 UE not supporting standalone data channel

In the assumption of this solution, a UE not supporting standalone data channel only means the UE can not initiate a standalone data channel IMS session because it has no UI allowing the user to click an application without making a voice/video call in advance. However, from SDP negotiation perspective, the UE not supporting standalone data channel has the capability of handling received SDP offer which only contains IMS data channel media components as long as it supports Rel-18 IMS data channel. Therefore, no matter if the Rel-18 UE not supporting standalone data channel is originating or terminating UE, there is no interworking issue between it and the UE supporting standalone data channel.
6.14.2
Procedures
6.14.2.1
Establishment of an IMS session with standalone application data channel
The user may trigger to establish an IMS session with standalone application data channel if the UE has previously downloaded the application and provided to the user. In this case the UE may establish a new IMS session with only application data channel media. In the example below, the MF is not used to anchor the Application data channel.
When a UE initiates an IMS session with standalone application data channel, the procedure specified in clause AC.7.2.1 of TS 23.228 [5] applies with the following differences:

-
If the UE initiates an application data channel, e.g. by clicking the application list, the SDP offer in step 1 only includes media component for application data channel;

Figure 6.14.2.2-1 depicts a signalling flow diagram for establishing an IMS session with standalone bootstrap data channel.

The UE sends initial INVITE request instead of re-INVITE request and only includes media component for application data channel in step 1.
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Figure 6.14.2.1-1 : Procedure to establishment of standalone application data channel

The procedure to establish a standalone application data channel is as follows:

UE#1 sends the SIP INVITE request with an initial SDP to the IMS AS, through P-CSCF and S-CSCF in the originating network. The initial SDP only contains SDP offers for the application data channel with application DC stream ID. The request-URI is the identity of the terminating UE. If UE#1 wants to keep specific data channels, e.g. the application data channel, when the session is released by the network or the remote UE, it includes standalone data channel indication parameter in the SDP offer of the corresponding data channel media component.
NOTE:
The standalone data channel indication parameter can also be included in SDP when the UE establishes a normal session with audio/video/data channel media components.
2-4. Step 2 to 4 in AC.7.1 of TS TS 23.228 [5].

5-6. Step 5 to 6 in AC.7.2.1 of TS TS 23.228 [5].

7-8. IMS AS sends the INVITE request to the originating S-CSCF and then to the terminating network side and UE#2. The IMS AS stores the media components with the standalone data channel indication parameter. The IMS AS may also include standalone data channel indication parameter in the SDP offer to terminating side of the new added data channel media component.
9-11. UE#2 and terminating network returns a 18X response with SDP answer for application data channel to originating network. In the SDP answer UE#2 includes standalone data channel indication parameter in the SDP answer of specific data channel media component if it want to keep it when network or the remote UE releasing the session.
12-13. IMS AS notifies the DCSF of the successful data channel modification.
14. The IMS AS sends 18X response with SDP answer through S-CSCF and P-CSCF to the UE.

15-19. The session with standalone application data channel is established.

20-21. The data channel application is activated and the end-to-end traffic of the application is established.
6.14.2.2
Session modification
6.14.2.2.1
Change an IMS session to a standalone data channel session
When the user wants to delete the media components of audio/video/messaging of an IMS session and only leave data channel for further usage, the user may click a button to just release the voice/video/message session but the session is not released. By this the UE sends re-INVITE request with the SDP offer setting all the audio/vidoe/messaging media to zero. A normal SDP negotiation procedure applies to delete the media components of audio/video/messaging from the IMS session. This applies to both P2P and P2A/A2P scenarios. 

NOTE:
To correctly charge the termination of voice/video/messaging media, the IMS AS or S-CSCF may report the charging event of the media termination to charging system. The detail of charging for standalone data channel is responsibility of SA5.
Figure 6.14.2.2.1-1 shows the procedure as follows.
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Figure 6.14.2.2.1-1 Procedure of changing an IMS session to a standalone data channel session
An IMS session with audio/video/messaging media and application data channel media components has been established between UE#1 and UE#2.
UE#1 sends the SIP re-INVITE request with an SDP offer that sets ports for all audio/video/messaging media components to zero and keep application data channel unchanged. The Request-URI is the identity of the terminating UE. 
2-4. Step 2 to 4 in AC.7.1 of TS TS 23.228 [5].

5-6. IMS AS sends the re-INVITE request to the originating S-CSCF and then to the terminating network side and UE#2.
7-9. UE#2 and terminating network returns a 200 OK response with SDP answer to originating network.
10-11. IMS AS notifies the DCSF of the successful data channel modification.
12. The IMS AS sends 200 OK response with SDP answer through S-CSCF and P-CSCF to the UE.

13. The ACK is send and the media resources for audio/video/messaging media are released. The session is changed to a standalone data channel session.
6.14.2.2.2
Add audio/video/message media to a standalone data channel session
When the user want to add the media components of audio/video/messaging to a standalone data channel, the user may keep the DC application and select the called party on the phone and initiates a voice/video/messaging session with the called party. By this the UE sends re-INVITE request with the SDP offer including media components of existing data channels and added audio/video/messaging. A normal SDP negotiation procedure applies to add the media components of audio/video/messaging to the IMS session. This applies to both P2P and P2A/A2P scenarios.

NOTE:
To correctly charge the added voice/video/messaging media, the IMS AS or S-CSCF may report the charging event of the media change to charging system. The detail of charging for standalone data channel is responsibility of SA5.

The procedure of adding audio/video/message media to a standalone data channel session is shown in Figure 6.14.2.2.2-1.
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Figure 6.14.2.2.2-1 Procedure of adding audio/video/message media to a standalone data channel session
An IMS session with standalone data channels has been established between UE#1 and UE#2.
UE#1 sends the SIP re-INVITE request with SDP offer for existing data channels and newly added audio/video/message media. The Request-URI is the identity of the terminating UE. 
2-4. Step 2 to 4 in AC.7.1 of TS TS 23.228 [5].

5-6. IMS AS sends the re-INVITE request to the originating S-CSCF and then to the terminating network side and UE#2.

7-9. UE#2 and terminating network returns a 18X response with SDP answer for existing data channels and newly added audio/video/message media to originating network.
10-11. IMS AS notifies the DCSF of the data channel modification.
12. The IMS AS sends 18X response through S-CSCF and P-CSCF to the UE#1.

13-17. The session is successfully modified with added audio/video/message media.

6.14.2.2.3
Deleting application data channels from a standalone data channel session

When the user wants to delete the media components of application data channel from a standalone data channel session, the user may shut down the data channel applications and triggers the UE sending re-INVITE request with the SDP offer setting related media of application data channels to zero. A normal SDP negotiation procedure applies.
NOTE:
To correctly charge the termination of application data channel media, the IMS AS or S-CSCF can report the charging event of the media termination to charging system. The detail of charging for standalone data channel is responsibility of SA5.

Figure 6.14.2.2.3-1 shows the procedure as follows.
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Figure 6.14.2.2.1-1 Procedure of changing an IMS session to a standalone data channel session
An standalone data channel IMS session with bootstrap and application data channel media components has been established between UE#1 and UE#2.
UE#1 sends the SIP re-INVITE request with an SDP offer that sets ports of media components for application data channels to zero and keep bootstrap data channel unchanged. The Request-URI is the identity of the terminating UE. 
2-4. Step 2 to 4 in AC.7.1 of TS TS 23.228 [5].

5-6. IMS AS sends the re-INVITE request to the originating S-CSCF and then to the terminating network side and UE#2.
7-9. UE#2 and terminating network returns a 200 OK response with SDP answer to originating network.
10-11. IMS AS notifies the DCSF of the successful data channel modification.
12. The IMS AS sends 200 OK response with SDP answer through S-CSCF and P-CSCF to the UE.

13. The ACK is send and the media resources for application data channel media are released.
6.14.2.3
Session release
6.14.2.3.1
Normal session release

If the UE and the network does not support the enhancement to allow the UE keep specific media components of IMS data channel when the remote UE or the IMS network wants to release the IMS session, existing session release procedure as specified in TS 23.228 [5] applies.
6.14.2.3.2
Session release with enhancement
The following session procedure applies when the UE and the network does not support the enhancement to allow the UE keep specific media components of IMS data channel when the remote UE or the IMS network wants to release the IMS session.
When a UE, e.g. UE#2 in this procedure, releases an IMS session, if the UE#1 has indicated to IMS AS that data channel media component needs to be kept as described in clause 6.14.1.4, the IMS AS terminates the IMS session leg towards UE#2 and modifies the IMS session leg towards UE#1 to keep the data channel media component.

When a UE releases an IMS session, if the IMS AS determines there is no media component is indicated to be kept, the IMS AS releases the whole IMS session.
Figure 6.14.2.3-1 shows the session release procedure.
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Figure 6.14.2.3.2-1 Procedure of IMS session release

An IMS session with audio/video/messaging and data channel media components has been established between UE#1 and UE#2. The P2A application data channel is between UE#1 and MF/MRF.
1-2. UE#2 sends the SIP BYE request to release the IMS session. 
3. When the IMS AS receives BYE request, IMS AS check if there is any data channel media component in this IMS session has been identified to be kept when releasing the session by UE#1, based on the SDP stored during establishment procedure described in clause 6.14.2.1.
4. If UE#1 has indicated in the SDP offer that the P2A application data channel needs to be kept, the IMS AS sends the re-INVITE request to UE#1 via S-CSCF and P-CSCF. By the SDP offer in the request, all other audio/video/messaging media is removed except for the P2A data channel media.

5-6. IMS AS simultaneously responds to UE#2 to release the session leg towards UE#2.
7-8. UE#1 responds to the re-INVITE request and the session is modified to a standalone data channel session.

9-10. IMS AS notifies the DCSF of the data channel modification.
11. When the UE#1 decides to release the session, UE#1 sends BYE to IMS AS via P-CSCF and S-CSCF.
12. The IMS AS determines that there is no media component to be kept. IMS AS releases the session leg towards UE#1.
13. The session is successfully released.
NOTE:
To correctly charge the session release procedure, the IMS AS reports the charging events of the session release and session modification to charging system. The detail of charging for standalone data channel is responsibility of SA5.
6.14.3
Impacts on existing nodes and functionality

This solution has impacts to the existing IMS nodes and UE below:

UE:

-
includes a Feature-Caps header field indicating its capability of supporting standalone data channel in the REGISTER request;
-
supports initiating an standalone data channel IMS session;
-
includes a standalone data channel indication parameter per the data channel media component in SDP if the UE want to keep the data channel media components when releasing the IMS session by network or remote UE.
S-CSCF:

-
includes a Feature-Caps header field indicating its capability of supporting standalone data channel in the 200 OK response to the initial and any subsequent REGISTER request
IMS AS:

-
supports standalone data channel indication parameter in SDP and determines if the session has data channel media component to be kept;

-
includes a standalone data channel indication parameter per the data channel media component in SDP if the IMS AS want to keep the data channel media components when releasing the IMS session by UE;

-
modifies the session instead of releasing the session if the session includes data channel media component to be kept.
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