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Abstract of the contribution: Use USSD as mechanism to carry 3GPP PS Data Off.
Discussion

Any solution deployed should have minimum impact on the VPLMN and be capable of being supported across 2G, 3G and LTE networks.  USSD provides a mechanism by which specific *# codes have been allocated to always be routed to the HPLMN.  No processing is required in the VPLMN.  USSD is also a service that has been used for numerous years for service like prepaid, thus there is already working procedures how to reconcile USSD traffic between operators without impact the end user.  
Proposal
Use USSD as a mechanism to provide an indication to the HSS that 3GPP PS Data Off has been activated or deactivated, and then use standard filter criteria updating mechanisms to route traffic to an application server.
* * * Start of changes * * * *

6.x
Solution #X: Key issue 1 and X UE reports its 3GPP PS Data Off status to HSS using USSD
6.x.1
Description
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Figure 6.X.1-1: USSD Activation / Deactivation of 3GPP PS Data Off
Activation

1)
3GPP PS Data Off is activated.

2)
If the UE is on LTE, the UE performs CS Fallback as described in 3GPP TS 23.272 [x] and sends the USSD message to the MSC containing well known *# sequence.

NOTE 1:
The well known 3GPP PS Data Off activation *# sequence is chosen from the HPLMN range that can be found in 3GPP TS 22.030 [x].

3)
The MSC analyses the *# sequence received in the USSD message from the UE and determines from the *# sequence that the USSD message is to be routed to the HPLMN.  The MSC includes the IMSI in the message.

4)
The HSS marks 3GPP PS Data Off as being active for the IMSI received.

5)
The HSS sends updated filter criteria to the S-CSCF so that the S-CSCF can route 3GPP PS Data Off Exempt Services while all other services are route to the 3GPP PS Data Off Application Server.

6)
The HSS sends back an acknowledgement.

Deactivation

1)
3GPP PS Data Off is deactivated.

2)
If the UE is on LTE, the UE performs CS Fallback as described in 3GPP TS 23.272 [x] and sends the USSD message to the MSC containing well known *# sequence.

NOTE 3:
The well known 3GPP PS Data Off activation *# sequence is chosen from the HPLMN range that can be found in 3GPP TS 22.030 [x].

3)
The MSC analyses the *# sequence received in the USSD message from the UE and determines from the *# sequence that the USSD message is to be routed to the HPLMN.  The MSC includes the IMSI in the message.

4)
The HSS marks 3GPP PS Data Off as being deactived for the IMSI received.

5)
The HSS sends updated filter criteria to the S-CSCF so that the S-CSCF no longer routes services to the Application Server.

6)
The HSS sends back an acknowledgement.

6.x.2
Impacts on existing nodes and functionality

The HSS HSS needs to be provisioned with which services are 3GPP PS Data Off Exempt Services and be able to receive a USSD message and associate that with activating or de-activing 3GPP PS Data Off Exempt Services. 

UE needs to be able to send indications if 3GPP PS Data Off service has been activated or deactivated.
6.x.3
Solution Evaluation
The solution requires no new functionality in any VPLMN nodes.  The solution does require UTRAN or GERAN to be available to support the USSD operation.  
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