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Abstract of the contribution: This P-CR proposes a solution for Key Issue#1 (UE informing the network about the UE’s status) by which the UE provides the network with the UE's status (Data Off Activated/Data Off Deactivated) via a single NAS message. Besides a restructuration of the TR on per Key Issue solutions is proposed.
Discussion
The proposed solution is related to Key Issue 1 - UE informing the network about the UE’s status.  
Motivation

Informing the network can be achieved using same message for non-IMS and IMS services or different messages: 

Solution 1 documented in TR 23.702 clause 6.2 uses different messages for non-IMS and for IMS services: Attach and TAU procedures to inform the network about PS Data Off status for non-IMS services, and SIP Register procedure to inform the S-CSCF about PS Data Off status for IMS services. 
An alternative solution to solution 1, described below, is to use Attach and TAU procedures to inform the network about PS Data Off status for both IMS services and non-IMS services. This solution can be beneficial when it is understood that the list of exempted services needs to be configured in the HSS per VPLMN. The motivation for configuring the list of exempted services in the HSS is explained in tdoc S2-164378 "PS Data Off – solution for Key issue #2".
Description of the solution

In this solution, 
· The UE informs the MME/SGSN serving the UE on the activation/deactivation of "PS Data Off" decided by the user, by adding the "PS Data-Off" UE's status in Attach Request, Tracking Area Update Request, Routing Area Update Request. 

· The MME/SGSN serving the UE stores the most recent "PS Data Off" parameter in its UE context.

· In addition, "PS Data-Off" UE's status is forwarded by the MME/SGSN serving the UE to the HSS. The HSS can then provide both the list of exempted services and the UE's PS Data Off status to the S-CSCF (providing the S-CSCF with these information (together with IMS subscription data) upon S-CSCF request when the UE registers to IMS, or pushing both information to the S-CSCF if the user is already IMS registered). No additional exchange is required between HSS and S-CSCF, since the HSS has to anyway provide the list of exempted services to the S-CSCF. 
Procedures

Attach procedure:

The Attach procedure specified in TS 23.401 clause 5.3.2.1 is modified by 

· Adding "PS Data Off" in the Attach Request message and, in the Update Location Request message. The "PS Data Off" UE's status can take two values: activated, deactivated;
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Figure 5.3.2.1-1: Attach procedure

Tracking Area Update procedure

Same principle for the Tracking Area Update procedure of TS 23.401 clause 5.3.3.1:
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Figure 5.3.3.1-1: Tracking Area Update procedure with Serving GW change

Informing S-CSCF about PS Data-off UE's status
The following figure X shows how IMS is informed of “PS Data-off” with solution-A
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Figure x: IMS is informed of “PS Data-off” with solution-A

In this solution, HSS is aware of the PS data-off activation status from Packet core Function and is provided to S-CSCF during the Cx-Put/Cx-Pull procedure (step 3). This includes the list of IMS services being provisioned with PS Data-off service. S-CSCF can then send this info to T-ADS via 3rd party registration.

Proposal

It is proposed to reorganize TR 23.702 clauses 6.1 and 6.2 in order to describe all the Key Issue #1 solutions in a single place (making 6.2 void), and to include the text in the discussion above in a new subclause 6.1.x.

* * * First Change * * * *

6.1
Solutions for Key Issue 1 
6.1.1
Solution 1.1  UE informing the network about the UE’s status via NAS and SIP Register
6.1.1.1
Description

The UE informs the MME about the 3GPP PS Data Off (de)activation:

a)
in the Attach Request message of the Initial Attach procedure; and

b)
After attachment in the TAU Request message in the Tracking Area Update procedures that includes an indication to that effect.

The UE informs the IMS domain about the 3GPP PS Data Off (de)activation using a 3GPP PS Data Off indication in the initial REGISTER request and subsequent to that via a  re-REGISTER request  that includes an indication to the effect.

Editor's note:
The applicability of this to 2G/3G is FFS.

Editor's note:
The applicability of this for multiple PDN connections is FFS

6.1.1.2
Impacts on existing nodes and functionality
Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW, P-CSCF etc.).

6.1.1.3
Solution Evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
6.1.2
Solution 1.2: UE reports its 3GPP PS Data Off status to EPC
6.1.2.1
Solution Description
6.1.2.1.1
General
This solution addresses the key issue #1.

PGW is selected to do the downlink traffic controlling. In order for PGW to do this, UE reports its 3GPP PS Data Off status to PGW in the attach procedure and TAU procedures.
MME needs to store the 3GPP PS Data Off status.

In case there are multiple PDN connections for a UE, MME needs to further report the 3GPP PS Data Off status to all the SGWs serving the UE’s PDN connections, and then the SGW needs to further forward the 3GPP PS Data Off status to all PGWs serving the UE’s PDN connections.
Following sections illustrate when and how to report the 3GPP PS Data Off status to PGW via E-UTRAN.

Editor’s Note: Whether and how UE needs to report the 3GPP PS Data Off status to PGW/GGSN via GERAN and UTRAN is FFS.

6.1.2.1.2
Reporting initial status during attach procedure
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Figure 6.2.1.1-1: Reporting in Attach procedure (Figure 5.3.2.1-1 in 23.401)
The 3GPP PS Data Off status (i.e. activated or deactivated) is included in step 1, 2, 12 and 13, and finally reported to PGW.

PGW stores the latest 3GPP PS Data Off status in the UE’s context.
6.1.2.1.3
Reporting status change in TAU procedure
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Figure 6.2.1.2-1: Reporting in TAU procedure (Figure 5.3.3.2-1 in 23.401)
When the UE’s 3GPP PS Data Off status is changed, the TAU procedure will be triggered to report the latest 3GPP PS Data Off status to PGW.

In step 2 and 3, the UE’s 3GPP PS Data Off status is included and reported to MME.

If there are multiple PDN connections for a UE, MME needs to send the UE’s 3GPP PS Data Off status to all PGWs corresponding to these PDN connections.

In step 9, when SGW knows the UE’s 3GPP PS Data Off status is included, it will further forward this information to PGW in step 10. This requires to make step 10 mandatory.

PGW stores the latest UE’s 3GPP PS Data Off status in the UE’s context.
6.1.2.2
Impacts on existing nodes and functionality
UE:
UE needs to report the UE’s 3GPP PS Data Off status to MME in Attach Request and TAU Request messages.
MME:

MME needs to report the UE’s 3GPP PS Data Off status to all SGWs serving the UE’s PDN connections in Create Session Request and Modify Bearer Request messages for the Attach and TAU procedure respectively.

MME needs to store the 3GPP PS Data Off status.

SGW:

In Attach procedure, SGW needs to forward the UE’s 3GPP PS Data Off status to all PGWs serving the UE’s PDN connections in Create Session Request message.

In TAU procedure, when SGW knows the UE’s 3GPP PS Data Off status is included, it will further forward this information to all PGWs serving the UE’s PDN connections in the Modify Bearer Request message.

PGW:

PGW stores the latest 3GPP PS Data Off status in the UE’s context.
6.1.2.3
Evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
* * * Next Change * * * *

6.1.X
Solution1.X: UE informing the network about the UE’s status via single NAS message
6.1.X.1
Description of the solution
6.1.X.1.1
General
In this solution, 
· The UE informs the MME/SGSN serving the UE on the activation/deactivation of "PS Data Off" decided by the user, by adding the PS Data-Off UE's status in Attach Request, Tracking Area Update Request, Routing Area Update Request. 

· The MME/SGSN serving the UE stores PS Data Off UE's status in its UE context and forwards it to the HSS. 
· The HSS can then provide both the list of IMS exempted services and the UE's PS Data Off status to the IMS network by providing the S-CSCF and the relevant IMS-AS (e.g. T-ADS, MMTEL) with these information (together with IMS subscription data) upon S-CSCF request when the UE registers to IMS, or pushing both information to the S-CSCF if the user is already IMS registered. No additional exchange is required between HSS and S-CSCF, since the HSS has to anyway provide the list of exempted services to the S-CSCF. 
NOTE 1: As an alternative, the list of IMS exempted services can be configured in the IMS network, as long as it is common for all UEs.

· NOTE 2: This solution is intended to be used with: 
· - solutions for Key Issue #2 by which the HSS stores the list of exempted services to be provided to the UE;

· - solutions for Key Issue #3 by which the HSS also provides the MME with the list of exempted APNs and associated Packet Filtering Information for non-SIP services, to be forwarded to the relevant PGW/PCRF;

· - solutions for Key Issue#4 by which the HSS provides the list of exempted IMS services to the IMS network.
6.1.X.1.2
Procedures

6.1​.X.1.2.1 Attach procedure:

The Attach procedure specified in TS 23.401 clause 5.3.2.1 is modified by 

· Adding "PS Data Off" in the Attach Request message and, in the Update Location Request message. The "PS Data Off" UE's status can take two values: activated, deactivated;
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Figure 5.3.2.1-1: Attach procedure

6.1.X.1.2.2
Tracking Area Update procedure

Same principle for the Tracking Area Update procedure of TS 23.401 clause 5.3.3.1:
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Figure 5.3.3.1-1: Tracking Area Update procedure with Serving GW change

6.1.X.1.2.3
Informing S-CSCF about PS Data-off UE's status
The following figures X shows how IMS is informed of “PS Data-off”. 
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Figure 6.1.X.1.2.3-1: IMS is informed of “PS Data-off” 

In this solution, HSS is aware of the PS data-off activation status from Packet core Function and is provided to S-CSCF in the step 3, using the Cx-Pull procedure upon S-CSCF request when the UE registers to IMS, or using the Cx-Put procedure if the user is already IMS registered. This includes the list of IMS services being provisioned with PS Data-off service. S-CSCF can then send this information to the relevant IMS AS (e.g. T-ADS) via 3rd party registration.

6.1.X.2
Impacts on existing nodes and functionality
Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW, P-CSCF etc.).

6.1.X.3
Solution Evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
* * * End of Changes * * * *
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