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Abstract of the contribution: This solution provides a mechanism for the handling of PS Data Off activation/deactivation according to the configuration of exemption on IMS DC. 

1.	Discussion
1.1	Introduction
[bookmark: _Hlk155469990]This solution is used to resolve KI#5:
-	Whether and how to enhance the current 3GPP PS Data Off Exempt service information (e.g. list of 3GPP PS Data Off Exempt services) to support 3GPP PS Data Off for services over IMS data channel
In order to support PS Data Off Exemption for IMS DC, following requirements was specified in clause 10.2 of TS 22.011.
Each of the following operator services shall be configurable by the HPLMN operator to be part of the 3GPP PS Data Off Exempt Services:
-	MMTel Voice;
-	SMS over IMS;
-	USSD over IMS (USSI);
-	MMTel Video;
-	Services over IMS Data Channel
-	Particular IMS services not defined by 3GPP, where each such IMS service is identified by an IMS communication service identifier; 
-	Device Management over PS;
-	Management of USIM files over PS (e.g. via Bearer Independent Protocol); and
-	IMS Supplementary Service configuration via the Ut interface using XCAP.
NOTE 1a: IMS Data Channel is defined in 3GPP TS 26.114[20].
NOTE 1b: Services over IMS Data Channel are treated as a whole to be exempt or not to be exempt. Usage of individual applications on the data channel can be controlled by operators when the PS Data Off Exempt of services over IMS Data Channel is on.
1.2	PS Data Off Exemption for IMS DC and control of DC applications
Based on the clarification in clause 10.2 of TS 22.011, “Services over IMS Data Channel” is configured as a whole service in 3GPP PS Data Off Exempt, but operators may further control whether each individual DC application is allowed when the PS Data Off Exempt of services over IMS Data Channel is on.
In summary, following 3 options for IMS DC may be configured when PS Data Off is on:
1. IMS DC is not an exemption service;
1. IMS DC is an exemption service and all DC applications are allowed.
1. IMS DC is an exemption service, but only partial DC applications are allowed by operator.
For option 1, all the services over IMS DC must be stop when the PS Data Off is activated.
For option 2, no impact to IMS DC services.
For option 3, operators can decide which DC applications are allowed and can be provisioned to the UE when the PS Data Off is activated. From UE perspective, all the network provisioned IMS DC services are exempted. 
Proposal: 
When PS Data Off is activated in the UE, based on operator’s policy, DCSF may determine which DC applications are allowed and provide the UE a specific DC application list for PS Data Off. DCSF can make sure that only the DCs associated to the applications presented in the specific DC application list is allowed in the IMS Session. 
1.3	Delivery of PS Data Off status indication
As specified in clause Annex X(IMS 3GPP PS Data Off Service Accessibility) of TS 23.228, when the user actives the  PS Data Off, the UE will sends a SIP (re-)Registration request to IMS network, the IMS AS shall become aware of the 3GPP Data Off status(active/inactive). 
[bookmark: _Toc153791457]X.2.1	UE 3GPP PS Data Off Status Reporting
The UE shall include an indication that depicts the 3GPP PS Data Off status (active/inactive) at initial IMS registration, and subsequent to that, any time the end user changes the 3GPP PS Data Off status in a (re-)REGISTER request. In all these registration requests the UE shall register the SIP based services that are configured in the UE.
[bookmark: _Toc153791462]X.3.2	Network Enforcement of SIP-Based 3GPP PS Data Off Exempted Services
Application Servers implementing the SIP-based services shall enforce the SIP based 3GPP PS Data Off Exempted services for all UEs.
Each Application Server shall be configured with up to two lists of 3GPP PS Data Off Exempt Services, one list for non-roaming users, and the other list for users roaming in the various VPLMNs with whom roaming agreements exist.
The AS shall become aware of the UE 3GPP Data Off status (active/inactive) at IMS (re-)Registration through third party registration. If the UE has changed its 3GPP PS Data Off status from inactive to active, the AS shall ensure that only SIP-based services which are part of the SIP-based 3GPP PS Data Off Exempt Services are permitted.
If the UE has changed its 3GPP PS Data Off status from active to inactive, the AS shall also let through the terminating requests to the UE for services that were not Data Off exempt.
Proposal: 
Upon receiving the indication of PS Data Off activation, the IMS AS can notify the DCSF in flowing two scenarios:
Scenario 1: IMS Session with DCs has been established when the user actives PS Data Off
The IMS AS notifies the DCSF the 3GPP Data Off status (active). The DCSF may create a specific DC application list for PS Data Off and trigger the release of DCs associated with the applications not in the list. The DCSF provides UE the specific DC application list for PS Data Off which contains only the allowed applications.
Scenario 2: IMS session with DC is not established when the user actives PS Data Off
When the UE requests to establish a bootstrap DC, the IMS AS notifies the DCSF the 3GPP Data Off status (active). When receiving the UE request of DC application list through bootstrap DC, the DCSF sends UE the specific DC application list for PS Data Off which contains only the allowed applications.

2.	Text proposal
It is proposed to agree the following changes vs. TS 23.700-77:
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc93073662][bookmark: _Toc153818189][bookmark: _Toc157447962][bookmark: _Toc157692397][bookmark: _Toc160456043][bookmark: _Toc160804273][bookmark: _Toc16839382][bookmark: _Toc26386412][bookmark: _Toc26431218][bookmark: _Toc30694614][bookmark: _Toc43906636][bookmark: _Toc43906752][bookmark: _Toc44311878][bookmark: _Toc50536520][bookmark: _Toc54930292][bookmark: _Toc54968097][bookmark: _Toc57236419][bookmark: _Toc57236582][bookmark: _Toc57530223][bookmark: _Toc57532424][bookmark: _Toc93073659][bookmark: _Toc153818186][bookmark: _Toc153818402]6.0	Mapping of Solutions to Key Issues
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>>>>NEXT CHANGE （all new text）<<<< 
[bookmark: _Hlk158022384][bookmark: _Toc500949097][bookmark: _Toc23254041][bookmark: _Toc148590872][bookmark: _Toc13110][bookmark: _Toc22214908][bookmark: _Toc151785983]6.X	Solution #X: Configuration of PS Data Off exemption on IMS DC 
[bookmark: _Toc23254042][bookmark: _Toc500949099][bookmark: _Toc8365][bookmark: _Toc22214909][bookmark: _Toc148590873][bookmark: _Toc151785984]6.X.1	Description
Based on the clarification in clause 10.2 of TS 22.011[Y], “Services over IMS Data Channel” is configured as a whole service in 3GPP PS Data Off Exempt. Operators may further control whether each individual DC application is allowed when the PS Data Off Exempt of services over IMS Data Channel is on.
In summary, following 3 options for IMS DC may be configured when PS Data Off is on:
1. IMS DC is not an exemption service;
2. IMS DC is an exemption service and all DC applications are allowed.
3. IMS DC is an exemption service, but only partial DC applications are allowed by operator.
For option 1, all the services over IMS DC must be stop when the PS Data Off is activated.
For option 2, no impact to IMS DC services.
For option 3, when the PS Data Off is activated, operators can decide which DC applications are allowed and can be provisioned to the UE. From UE perspective, all the network provisioned IMS DC services are exempted. 
When the user actives the PS Data Off and IMS AS receives the indication of PS Data Off status,
· If IMS Session with DCs has been established:
The IMS AS notifies the DCSF the 3GPP Data Off status (active). The DCSF may create choose a specific DC application list for PS Data Off and trigger the release of DCs associated with the applications not in the list. The DCSF provides UE the specific DC application list for PS Data Off which contains only the allowed applications when receiving DC application list request from UE.
· If IMS session with DC is not established: 
When the UE requests to establish a bootstrap DC, the IMS AS notifies the DCSF the 3GPP Data Off status (active). When receiving the UE request of DC application list through bootstrap DC, the DCSF sends UE the specific DC application list for PS Data Off which contains only the allowed applications.
For the roaming scenario, the  DCSF may determine that the UE is in roaming state and choose a specific DC application list for PS Data Off of roaming users.

[bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc153818409]6.X.2	Procedures
[bookmark: _Toc153791398]6.X.2.1	PS Data Off activation with existing IMS Session with DCs 
Figure 6.X.2.1-1 provides the procedures of PS Data Off activation when an IMS Session with DCs has been established for the UE.

 Choose


Figure 6.X.2.1-1: Activation of PS Data Off when IMS Session with DCs has been established 
0.	An IMS session with data channels has been established between UE-1 and UE-2.
1.	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 the PS Data Off status change.
NOTE:	When the PS Data Off is activated by the user, some information may be presented to the user to indicate that some or all of the IM DC applications are not accessible in case of PS Data Off. How to delivery this information is out of the scope of this specification.
2.	The IMS AS response the (re-)REGISTER with 200 OK.
3.	Based on operator’s policy, the IMS-AS notifies the DCSF of the PS Data Off status change to active in the UE when the IMS-AS determines that DCs have been established. 


[bookmark: _Hlk152191809]4.	If IMS DC service is included in the exemption list of PS Data Off, and based on the operator’s policy, only partial of the DC applications are allowed in case of PS Data Off being activated, the DCSF generates chooses a specific DC Application list for PS Data Off. 
For the roaming scenario, the DCSF may determine the UE is in roaming state by the receivedroaming indication from IMS-AS, and DCSF may choose a specific DC application list for PS Data Off of roaming users.
5.	If any of the existing application DCs are not allowed according to the specific DC Application list for PS Data Off, the DCSF requests the IMS-AS to release these DCs.
6. The IMS-AS releases the not allowed DCs via SDP negotiation, e.g., via setting the associated SCTP ports to 0 or delete the a=dcmap lines of the not allowed DCs. If PS Data Off is activated and IMS DC service is not included in the exemption list of PS Data Off, the IMS-AS releases all DCs of the UE. 
7. The DCSF sends response of the event notification. Only the DC application list for PS Data Off is provided to the UE in the following IMS Sessions, until PS Data Off is deactivated by the user.
8.	The UE downloads the specific DC application list for PS Data Off via Bootstrap DC. Based on the new application list, the UE can only initiate the DCs that associated with the applications in the specific DC Application list for PS Data Off. Otherwise, the application DC request in the SDP is rejected by the network.
6.X.2.2	PS Data Off activation without existing IMS session with DCs 
Figure 6.X.2.2-1 provides the procedure of active PS Data Off when the bootstrap DC and application DC is not established.


Figure 6.X.2-1: Active PS Data Off when the bootstrap DC and application DC is not established
1. When the user of UE-1 active the PS Data Off, the UE-1 sends the (re)Register message contains the indication of PS Data Off is active as specified in Annex X of TS 23.228[5].
2. IMS AS response 200 OK and stores the PS Data Off status of UE-1 when the IMS-AS determines that DCs have not been established.
3. UE-1 sends the SIP (re-)INVITE request with an initial SDP to the IMS AS, through P-CSCF and S-CSCF in the originating network. The initial SDP contains offers for the bootstrap data channel establishment request with bootstrap DC stream ID.
 4. IMS AS validates user subscription data to determine whether the data channel call request should be notified to DCSF.
[bookmark: _Hlk156985736]5. IMS AS notifies the DCSF of the DC call event by sending Nimsas_SessionEventControl_Notify request to the DCSF. The IMS AS shall notify the DCSF that the PS Data Off is active based on the indication received in step 1.


6. Finish the bootstrap DC establishment procedure as specified in AC.7.1 of TS 23.228[5].
7. UE-1 request to download the application list through the established bootstrap DC.
8. DCSF generates chooses the specific DC application list for PS Data Off, which contains only the allowed applications according to operator’s policy, and sends the specific DC application list to the UE.
For the roaming scenario, the DCSF determine the UE is in roaming state by the received roaming indication from IMS AS, and DCSF may choose a specific DC application list for PS Data Off of roaming users.

[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc153818410]6.X.3	Impacts on services, entities and interfaces
DCSF:
-	Receive notification from IMS AS for the indication of PS Data Off status.
-	Determine the UE is in roaming state by the received roaming indication
[bookmark: _GoBack]-	Choose Generate specific DC application list for PS Data Off which contains only allowed applications. 
-	Trigger the release of application DCs that not associated with the allowed applications.
IMS AS:
-	Receive indication of PS Data Off status from UE via CSCF.
-	Notify DCSF upon receiving indication of PS Data Off status.
-	Notify DCSF PS Data Off status when UE request to establish bootstrap DC.
-	Provide the roaming indication to DCSF.
>>>>END OF CHANGES<<<<
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