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1 Introduction
This paper proposes solution for KI#5 in TR 23.700-77 for the SID FS_NG_RTC_Ph2, how the IMS DC can be addressed when PS data off exemption is active
2 Proposal

It is proposed to approve following content in TR 23.700-77. 
*** BEGIN CHANGES ***
6.X
Solution #X: Handling of PS data off exemption for services over IMS DC 
6.X.1
Description

This paper proposes a solution for handling PS data off exemption for services over IMS DC.
This proposal is to enhance the existing PS data off exemption procedure defined in TS 23.228 Annex X. There is a list of services which have been defined for PS data off exemption and IMS data channel can be provisioned to the list which will be made available at the UE and network for enforcement.
UE can terminate both the application DC and bootstrap DC sessions related to the IMS DC service, or optionally terminate the application DC session first and then terminate the bootstrap DC session after a certain period of time (e.g. a configurable timer running at both UE and network). 

If the bootstrap DC session is terminated at the same time as when the application DC session is terminated, it takes more time due to the bootstrap DC setup procedure and DC application download to resume IMS DC service when the UE’s PS data off status changes from active to inactive.

Therefore, when the UE receives the PS data off exempted service list, the UE does not terminate the Bootstrap DC session immediately. If the SIP re-Invite message related to the Bootstrap DC session is not delivered to the network within a certain time, the network initiates the termination of the Bootstrap DC session.
The implementation of the timer is an option for optimization. The solution also works in case the timer is not implemented.
6.X.2
Procedures
The procedure for UE and network enforcement is based upon the existing TS 23.228 Annex X.2 and X.3 with following enhancement 
1. If the services over IMS DC is not in the 3GPP PS Data Off Exempt, UE shall immediately stop sending any media packets for IMS DC services and shall terminate application DC sessions.
2. If there is an IMS data channel present along with audio and video in the established session then UE shall send Re-INVITE to keep only audio and video media in the SDP when IMS DC is not marked for the PS data off exemption.
3. If the services over IMS DC is not in the 3GPP PS Data Off Exempt and the SIP Re-INVITE message related to the Bootstrap DC session is not delivered from the UE to the network within a certain time, the network shall initiate termination of the Bootstrap DC session.
Figure 6.X.2.1-1 provides the procedures for terminating Application DC and Bootstrap DC when IMS DC is not present in the PS Data off exemption list

Figure 6.X.2.1-1: Terminating Application DC and Bootstrap DC when IMS DC is not present in the PS Data off exemption list established 
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 Figure 6.X.2.1-1: Terminating Application DC and Bootstrap DC when IMS DC is not present in the PS Data off exemption list established
0.
An IMS session with data channels has been established between UE-1 and UE-2.

1a.
UE is provisioned with PS Data off exemption list. IMS DC is not present in the exemption list. Also the optional timer to control the release of Application DC and Bootstrap DC is present.

1b. IMS AS  is provisioned with PS Data off exemption list. IMS DC is not present in the exemption list. Also the optional timer to control the release of Application DC and Bootstrap DC is present.

2. When the user actives PS Data Off in the UE, an PS Data Off status indication is sent to the S-CSCF via (re-)REGISTER request. The S-CSCF informs IMS-AS about the PS Data Off status change for the UE.
3.
The IMS AS response the (re-)REGISTER with 200 OK. In this step the optional configurable timer can be sent to UE.
4a.
As the PS Data off status is now active, as part of the UE enforcement, UE sends Re-INVITE to keep audio, video and bootstrap DC and request to terminate DC. In this step the configurable timer is started.
4b.
As the PS Data off status is now active, as part of the network enforcement, if network does not receive Re-INVITE from UE as part of step 4a, IMS AS sends Re-INVITE to keep audio, video and bootstrap DC and request to terminate DC. In this step the configurable timer is started.
5.
Application DC is terminated.

6a. Within the timer expiry, the PS data off status is not changed or IMS DC is not added to PS data off exemption list available at the UE.
6b. Within the timer expiry  the PS data off status is not changed or IMS DC is not added to PS data off exemption list available at the IMS AS.
7a. After timer expiry as part of UE enforcement, UE sends Re-INVITE to keep only audio, video and request to terminate Bootstrap DC.

7b.
After timer expiry as part of network enforcement if network does not receive Re-INVITE from UE as part of step 6a, IMS AS sends Re-INVITE to keep only audio, video and request to terminate Bootstrap DC.
8. Bootstrap DC is terminated.
6. X.3
Impacts on Existing Nodes and Functionality
This solution may have the following impacts to existing entities and interfaces:

UE:

-  As part of UE enforcement, instead of releasing the whole IMS Session, UE shall send Re-INVITE to keep audio and video media when ISM DC is not marked for PS data off exemption. If the services over IMS DC is not in the 3GPP PS Data Off Exempt and optional timer is configured , UE shall immediately stop sending any media packets for IMS DC services and shall terminate application DC session. After expiry of the timer UE terminates the bootstrap DC session.
IMS AS:

-
As part of network enforcement, instead of releasing the whole IMS Session, IMS AS supporting IMS DC shall send Re-INVITE to keep audio and video media when ISM DC is not marked for PS data off exemption. If the services over IMS DC is not in the 3GPP PS Data Off Exempt and optional timer is configured and the SIP Re-INVITE message related to the Bootstrap DC session is not delivered from the UE to the network even after the expiry of the configured timer, the network shall initiate termination of the Bootstrap DC session.
*** END CHANGES ***
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