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Abstract of the contribution: We propose a solution for IOPS wherein IOPS AKA is performed using a USIM hosted on a UICC that is different from the UICC that hosts the USIM used for normal E-UTRAN operation. 
1. Introduction
To overcome the two issues identified in a companion contribution S3-15xxxx, in this pCR, we propose a variant of existing solution#1 that uses a separate UICC to host the USIM that is used for IOPS operation. According to clause 13.3 of TS 22.101, a single UE may support the use of multiple UICCs (e.g., one UICC to host USIM used for normal E-UTRAN operation and another UICC to host USIM used for IOPS operation), although only one UICC can be active at a time. 

***************** START of pCR ************

7.X
Proposed Solution #y: IOPS AKA based upon a USIM application on two UICCs
7.X.1 Functional description

This solution is a variant of Solution #1 in clause 7.1, wherein the USIM application used for IOPS AKA (referred to as “secondary USIM” in Solution #1) is hosted on a UICC (IOPS UICC) that is different from the UICC (normal UICC) that hosts the USIM application used for normal E-UTRAN operation (referred to as “primary USIM” in Solution#1). In this solution, only one UICC is used to access the network at a time.  The primary motivation for this solution is to, a) avoid impacts to user experience when the UE is used for normal E-UTRAN operation due to introduction of IOPS functionality; b) minimize the changes required to the existing UE implementations in order to support IOPS functionality.

 This solution can be used in the following UE configurations:

· Existing UEs that support only one UICC slot (case 1): The UICC selection is performed manually by the IOPS user, i.e., the IOPS user determines whether to physically replace the UICC that is used for normal operation with the IOPS UICC (e.g., based on loss of connectivity to the E-UTRAN)

· Existing UEs that support two or more UICC slots (case 2): In this configuration, the selection of the UICC is performed by the ME. This can be either performed manually by the IOPS user using user interface provided by the ME (for MEs that support UICC / network selection via the user interface) or automatically (for MEs that support automatic UICC / network selection). When two or more UICCs are supported by the UE implementation, whether it is using manual UICC/network selection, or automatic UICC/network selection, or some other combination is dependent on UE implementation and is currently not specified by 3GPP. Whether the UICC/network selection for IOPS needs to be specified for IOPS aware UE is outside the scope of SA3. If there is a need to specify such UICC/network mechanisms, it may be considered by CT groups (e.g., CT1/CT6).

NOTE: GSMA/ETSI SCP are in the process of defining embedded UICC (eUICC). Assuming that the UE is eUICC capable, it may be possible for an IOPS aware UE to use the eUICC functionality, thus avoid the need for the UE to support two pyhiscally separate UICCs and load and manage the commercial and IOPS subscriptions as two separate Profiles (In eUICC parlance, a Profile is analogus to the functionality provided by an exsiting UICC). However, the use of eUICC is outside the scope of SA3.
7.X.2 Procedures

This clause details the expected behaviour of the UE implementing this solution during the following scenarios: prior to IOPS operation, initiating IOPS operation, and when IOPS operation ends. The existing UE mobility procedures remain the same irrespective of whether the UE is connected to the E-UTRAN network or to the Isolated E-UTRAN network.

The behaviour at the network (E-UTRAN or Isolated E-UTRAN) remains exactly same as for Solution #1 described in clause 7.1.
7.X.2.1 Prior to IOPS operation

Case 1 (UE that supports only one UICC slot): 

The UE contains the normal UICC and has the USIM required for operating in the E-UTRAN network. Therefore, there are no changes to the existing UE behaviour. 

Case 2 (UE that supports two or more UICC slots): 
The UE contains the normal UICC and may also contain the IOPS UICC. When E-UTRAN network is available, the UE connects to E-UTRAN as usual. Since the Isolated E-UTRAN is not available, the UE can not successfully select and use the IOPS UICC even if it is present.

7.X.2.2 Initiating IOPS operation

The initiation of IOPS operation needs to be performed only when there is no E-UTRAN network available for the UE to select.

Case 1 (UE that supports only one UICC slot):  

When E-UTRAN network is no longer available, the UE enters out of service mode. The IOPS user notices that the UE is out of service and manually replaces the normal UICC with the IOPS UICC. The UE powers on and selects and attaches to Isolated E-UTRAN.

Case 2 (UE that supports two or more UICC slots):  

When E-UTRAN network is no longer available, connectivity to E-UTRAN is lost and the UE enters network selection mode. If the IOPS UICC is present in the UE, the UE selects and attaches to the Isolated E-UTRAN network. If IOPS UICC is not present, the UE enters out of service mode – the IOPS user notices that the UE is out of service and inserts IOPS UICC and the UE powers on and selects and attaches to Isolated E-UTRAN.

7.X.2.3 Terminating IOPS operation

There are three scenarios that needs to be considered regarding how to terminate IOPS operation: Resotration of S1 connectivity to EPC, UE moves out of coverage of Isolated E-UTRAN and NeNB ceases IOPS operation. As described below, the UE behaviour remains the same for all three scenarios:

Case 1 (UE that supports only one UICC slot): 

Isolated E-UTRAN network is no longer available and therefore, the UE enters out of service mode. IOPS user notices that the UE is out of service and manually replaces the IOPS UICC with normal UICC.

Case 2 (UE that supports two or more UICC slot): 

Isolated E-UTRAN network is no longer available and the connectivity is lost. The UE enters network selection mode and selects E-UTRAN network, since the normal UICC is present in the UE.
