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1. Introduction
At CT6#88, CT6 agreed C6-180179 which added a new file called EFSUPI in TS 31.102. The agreed CR describes the contents of the file simply as "Subscription Permanent Identifier" and does not include any more details regarding what type of identifier can go into the file. Moreover, the CR specifies that if the EFSUPI file is present, then the ME does not read the contents of legacy file EFIMSI during the USIM initialisation sequence.
The pupose of the present document is to describe the issues that can arise from these agreements, and to propose a way forward.

2. Discussion
2.1 What’s in a SUPI?

The SUPI is defined in stage 2 TS 23.501 subclause 5.9.2 as follows:
A globally unique 5G Subscription Permanent Identifier (SUPI) shall be allocated to each subscriber in the 5G System and provisioned in the UDM/UDR. (…)
The SUPI may contain:

-
an IMSI as defined in TS 23.003 [19], or

-
a network-specific identifier, used for private networks as defined in TS 22.261 [2].

Based on those requirement, CT4 then specified the format of the SUPI in C4-184575 against TS 23.003 as follows:

The SUPI may contain:

-
an IMSI as defined in subclause 2.1; or
-
a NAI as defined in IETF RFC 4282 [53].
From the above it can be concluded that a SUPI consists of:

· an IMSI; or 

· if the SUPI is not an IMSI, a non-IMSI based NAI.
2.2 What are the issues with C6-180179 ?
The CT6-agreed CR creates new file EFSUPI for storing of the SUPI, in addition to existing file EFIMSI. There is no restriction as to what can be put into this new file, which means it can contain either of the 2 types of SUPI defined by CT4, i.e. either an IMSI, or a non-IMSI based NAI. Additionally, if EFSUPI is present, then the ME will not read EFIMSI during the USIM initialisation sequence, which means the ME will use the contents of EFSUPI as subscription permanent identifier.
This can yield the following issues:

·  If only EFSUPI is used and its value is not an IMSI:

· The 5G ME will use a non-IMS based NAI to register with the network, which means interworking with EPS will not work since EPS expects an IMSI

·  If only EFSUPI is used and its value is an IMSI:

· Several external applications not residing on the modem which rely on reading the subscription permanent identifier from EFIMSI will break:

· Personalization including SIM lock relies on reading from EFIMSI (see TS 22.022)

· IMS applications rely on reading from EFIMSI when ISIM is not present
· GBA relies on reading from EFIMSI for the derivation of IMPI (see TS 33.220)
· WLAN authentication relies on reading from EFIMSI
· IMSI switch relies on the update of the EFIMSI (see TS 31.111) and will therefore also break
Even if the corresponding specifications are updated to read from EFSUPI instead, applications already in the field will still try to read from EFIMSI and will not work with 5GS USIMs.

· If both EFSUPI and EFIMSI are used but their value is different:
· Personalization (including SIM lock) can be circumvented easily by manipulating only the identifier used for personalization (in EFIMSI) and leaving the identifier used for registering to the network (in EFSUPI) untouched
Consequently, the only case when there is no issue is when both EFSUPI and EFIMSI contain the same IMSI value. But then what is the point of having the second file?

It should also be noted that even if the intent is to write the same IMSI value into both files, having two separate files opens the door for issues resulting from accidentally writing two different values into the two files.

3. Conclusion

Based on the discussion in the previous section, it can be concluded that with the current state of the CT6 agreements, the only case when there would be no problem is when both EFSUPI and EFIMSI contain the same IMSI value, which effectively negates the need for EFSUPI.
To resolve this, EFIMSI, not EFSUPI, should be used to store a SUPI which contains an IMSI, and EFSUPI should be used specifically for contents that cannot go into EFIMSI i.e. for storing of a SUPI which contains a non-IMSI based NAI. Moreover, having EFSUPI provisioned should not affect reading of EFIMSI during the USIM initialisation sequence.               

It is therefore proposed to restrict the contents of EFSUPI to a non-IMSI based NAI and to make reading of the file independent from reading of EFIMSI. A corresponding revision of the CT6 CR is provided in CP-181145.
