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Abstract of the contribution: This paper analyzes the USSD-based solution and potential issue for further study.
1. Introduction
USSD provides a mechanism to exchange the transparent service data between UE and service platform in service level. It does not impact the UE and network entity in signalling path.
The following fig show how the USSD works in the CS domain.
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In the IMS domain, the USSD also can work over IMS. In the 24.390, the USSD messages can be transported in SIP INFO requests, SIP INVITE requests and SIP BYE requests, using a application/vnd.3gpp.ussd+xml MIME body. The USSD is transferred between UE and USSD AS.
The following show an example in 24.390:
UE
USSI AS

INVITE

------------------------------------------------------------------------------------------------------------------------>

 language, ussd-String

BYE

<------------------------------------------------------------------------------------------------------------------------

language, ussd-String

BYE

<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Error

Figure 4.1: UE initiated USSD operation, network does not request further information

In addition, in the 23.272, the USSD is supported for CSFB either.

So, whether the UE is in 2/3G, or LTE with CSFB or LTE with IMS, the USSD/USSI can be used to inform the network the PS Data off status. 
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Because the USSD is the existing mechanism, the impact on the UE is minimized.
It suggests the USSD-based solution may be the way forward to the key issue 1.
There is another issue is how to inform the MME/P-GW with USSD-based solution because for the key issue 3, the Downlink control is performed in the P-GW.
2. Proposal
It is proposes the following changes to TR 23.702.
/*******************************Start of 1st change*******************************/
6.1.4.2
Impacts on existing nodes and functionality

The 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; and
UE needs to be able to send indications if 3GPP PS Data Off service has been activated or deactivated.
Editor's Note: How the MME/P-GW is informed with PS Data Off status is FFS.

6.1.4.3
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 otherwise the UE needs to use USSI as specified in TS 24.390 [10]. The solution with USSI works only when USSI is an 3GPP PS Data Off Exempt Service. 

/*******************************End of 1st change********************************/
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