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Introduction
eSIM (embedded SIM) is an industry-standard digital SIM. It eliminates the need for a physical SIM card in a device, enabling remote provisioning of a mobile operator’s service and this simplifies switching between operators. eUICC (Embedded Universal Integrated Circuit Card), is the software component located inside the eSIM chip. 
The GSMA Terminal Steering Group has developed TS.48 [1] Generic eUICC Test Profile for Device Testing, ensuring compliance with 3GPP specifications for devices with non-removable SIMs. 3GPP RAN5 is aligned with this Test Profile. Devices equipped with eSIM-only have unique challenges in certification. These challenges are crucial for ensuring the successful adoption and integration of eSIM technology.

Challenges for Certification of eSIM-only Device
1. Enabling Generic Test Profile
Before a device test begins, the Generic Test Profile must be present on the Device Under Test (DUT). The tester or test equipment should activate (enable) the Generic Test Profile before executing the test case. As required by the test case, the profile contents shall be modified.
GSMA PRD specifications SGP.22[2] (for Consumer Devices), SGP.32[3] (for Consumer IOT), SGP.02[4] (for M2M) provide details on enabling and disabling test profiles. The Generic Test Profile remains active until the profile is disabled. Even after a power cycle of the DUT, the Generic Test Profile remains active.
Ensuring that Generic Test Profile available is the basic requirement for all test areas with in RAN5. Only Signalling test have further requirements to modify the contents of this Generic Test Profile and challenges listed below are signalling specific with no impact to performance test areas.
2. Test Profile Modification & Restoration
[bookmark: _Toc21354259][bookmark: _Toc27749903]Only signalling test specifications have further requirement to modify Elementary Files inside the Generic Test Profile, TS 38.508-1 cl4.8.3 defines common parameters while cl 6.4 defines Signalling Test Case specific USIM Configurations, which are required to execute by modifying impacted Elementaty Files (EF) in the USIM. The procedures used to modify USIM are well established by test equipment vendors while the same for eSIM-only devices is not harmonized.
To avoid carrying over updated data on the Generic Test Profile from previously run test cases it is recommended to restore to the default generic test profile data back to its original TS.48 data before starting a test case.
As. As per TS 48[1], One of the following methods below shall be used to modify the Generic Test Profile. Each method for Profile modification shall provide a way to return to original (default) values. 

2.1 RFM/RAM (Remote File/Application Management)
The DUT shall support an OTA interface as defined in GSMA PRDs SGP.02 [4] and SGP.22 [2] (ES6 interface). This interface may be used to modify Generic Test Profile content by using standardized RFM/RAM commands as defined in ETSI 102 225 [5], ETSI 102 226 [6] and Global Platform Amd. B [7].  The RFM commands for modifying the profile (EFs) may be sent as payload in SMS -PP Download over the Air.
2.2 AT Commands
AT commands may be sent over a USB interface to update the Generic Test Profile. AT+CSIM command defined in 3GPP 27.007 [8] cl 8.17 and AT+CRSM commands defined in cl 8.18 can be used for selecting EFs and updating the files with given data, other AT commands used to modify EFs are AT+CGLA,AT+CRLA, AT+CCHO, AT+CCHC.. 
The security restrictions may have to be disabled (for generic test profile) for some devices to allow access to all data in eSIM/eUICC for updating the EF using AT CMD. Generic SIM Access +CSIM and Restricted SIM Access +CRSM commands can be used to access all data in eSIM/eUICC. 
The test profile modification using AT commands might add additional execution time to the test procedure, especially if AT commands are used for restoring the Generic Test Profile data to original default values.
2.3 Test Applet
A test applet can be loaded separately or it can be loaded with the Generic Test Profile (as a separate Profile Element) for handling the EF updates. Also, test applet can be used to restore the generic test profile data to its original default values before starting each TC. This method of restoring the Generic Test Profile to original default values is more efficient compared to other methods described in this section.
2.4 Proprietary Approach
eUICC within a device can be connected to a card reader using a proprietary method implemented in the device.
e.g. Devices supporting CCID interface over USB can be put in CCID mode to detect the device as a card reader. An external card reader tool can be used to update the generic test profile contents over the CCID interface.
3. Spec Language
The USIM related procedures that are defined in TS 38.508-1[9] & TS 38.523-1[10] needs to be considered for the devices which support eSIM only.  For example, USIM removal is not applicable for eSIM. Following are some of the USIM related procedures referred in TS 38.508-1 and TS 38.523-1, which may be need editorial or technical update to avoid confusion and facilitate eSIM procedures.

· Default parameters for the test USIM and ISIM [TS 38.508-1, clause 4.8.3.2]
· USIM removal is a feasible alternative to switch off UE [TS38.508-1, clause 4.9.6]
· UE is fitted with a USIM with Access Technology data files for each PLMN [TS38.523-1 clause 6.1]
· The USIM is removed [TS38.523-1, multiple clauses].
· The UE is equipped with a USIM configuration [TS38.523-1, clause 6.1.1.2.3]
· If pc_USIM_Removal is selected, use same USIM [TS38.523-1 clause 6.3.2.5, clause 9.1.6, 9.1.10. 11.3.2, 11.5.6.]
· UE is switched off with a valid USIM inserted [TS38.523-1 clause 9.1.5.1.3a].
· The USIM is removed from the UE [TS 38.523-1 clause 9.2.6].
· UE supports remove USIM without power down [TS38.523-1 clauses 9.1.6, 9.2.6] 
· The UICC containing the USIM is removed [TS38.523-1 multiple clauses].
· Signaling test case specific USIM configurations [ TS38.508-1, clause 6.4]


Proposals
1. The Generic Test Profile must be present on the DUT as a precondition for Performance RF, RRM Positoning and Protocol testing defined by 3GPP RAN5 specification. UE Manufacturer is responsible to enable this for test devices.
Signalling Specific 
2. For test case specific profile modification, AT command method is preferred out the four methods discussed above. The security restrictions need to be disabled to allow access all data in eSIM/eUICC for updating the EF using AT CMD.

2.1 A new PICS can be introduced for UE supporting eSIM profile update through AT Command to decide if the test system can use this approach for updating eSIM profile. This will ensure that UE has also removed any security restrictions on that device for AT CMD to modify required EF’s.
3. For restoring the Generic Test Profile to its original values efficiently, test applet method is preferred out the four methods in #2. However, even AT CMDs can be used.
4. The security restrictions need to be disabled to allow access all data in eSIM/eUICC for updating the EF using AT CMD.
5. The specification language should be updated to include eSIM-related procedures for better readability and to avoid confusion. An Action Item can be taken up in Signalling to review impacted clauses and align with eSIM-only devices. An example of update might be like below-
· Ex -If USIM removal is part of a test flow verification, same can be replaced for eSIM as “proprietary commands can be used to power down and power up the eSIM”.
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