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1.  Introduction

At CT1#120, several CRs to TS 23.122 were submitted on the topic of access to SNPN using USIM credentials (see C1-196108, C1-196274 and C1-196305). In the end, the only agreement at the meting was that if 5G AKA or EAP-AKA’ is used in an SNPN then USIM credentials are used for that SNPN (see agreed C1-196714).

The following issues were left open:

1) Which subscriber identifier is used by the UE for an SNPN in which USIM credentials are used (captured by an Editor’s note in agreed C1-196933)

2) How the UE knows whether to use USIM credentials for an SNPN (not currently captured by any Editor’s note)

3) If the UE has to use USIM credentials for an SNPN and multiple USIM applications reside on the UICC, how the UE knows which USIM to use (not currently captured by any Editor’s note)

The purpose of the present document is to discuss the various possible options to address issues 1), 2) and 3) above and to propose a way forward. 

2.  Discussion
Issue 1): subscriber identifier used by the UE
There following options can be identified for issue 1):

Option 1-1: the UE uses the IMSI from the USIM

Pros:
· Simplicity

· Avoids having to provision a subscriber identifier in the ME

Cons:

· Requires the SNPN to handle a subscriber identifier not in NSI format (which is not aligned with current SA2 requirements which state in TS 23.501 subclause 5.9.2:

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].

· Assumes there is only one USIM and all SNPNs have to use the credentials from that same USIM (as there is no way to indicate to the UE to use a specific USIM)

· Results in having the UE use a subscriber identifier that has no link to the NID of the SNPN, which:

· is not future-proof for support of roaming in Rel-17; and
· requires SNPN operators who use multiple NIDs (e.g. different zones of a factory or different factories sharing a UDM) to ensure that assigned IMSIs are unique across the NIDs
Option 1-2: the UE uses an NSI provisioned to the ME for the SNPN

Pros:

· Simplicity

· Avoids requiring the SNPN to handle a subscriber identifier not in NSI format

Cons:

· Requires provisioning a specific NSI for the SNPN in the ME

Option 1-3: the UE uses an NSI derived from the IMSI in the USIM and the NID of the SNPN
Pros:

· Avoids having to provision a subscriber identifier in the ME

· Avoids requiring the SNPN to handle a subscriber identifier not in NSI format

· Future-proof for support of roaming in Rel-17

· Does not require SNPN operators who use multiple NIDs to ensure that assigned IMSIs are unique across the NIDs
Cons:

· Requires specification of NSI derivation at the UE

Issue 2): how the UE knows to use USIM credentials for the SNPN
There following options can be identified for issue 2):

Option 2-1: the network’s initiation of a 5G AKA or EAP-AKA’ authentication procedure is the trigger for the UE to use the USIM credentials

Pros:

· Simplicity

Cons:

· The UE does not know whether to use USIM credentials until an authentication procedure is initiated by the network. This rules out using the IMSI stored in the USIM as subscriber identifier (Option 1-1) or using an NSI derived from the IMSI and NID as subcriber identifier (Option 1-3), since the UE will need to send a SUCI derived from the subscriber identifier in the initial Registration Request before the authentication procedure is initiated.
Option 2-2: the absence of credentials in the entry for the SNPN in the “list of subscriber data” provisioned to the ME is the trigger for the UE to use the USIM credentials
Pros:

· Simplicity

· The UE does not have to wait until the network initiates an authentication procedure to know whether USIM credentials need to be used, so Option 1-1 and Option 1-3 can be used
Cons:

· None
Issue 3): how the UE knows which USIM to use for the SNPN
Option 3-1: there is an IMSI stored as subscriber identifier in the “list of subscriber data” for the SNPN and the UE uses the credentials from the USIM whose IMSI matches the IMSI in the “list of subscriber data”
Pros:

· Enables the operator to restrict the use of USIM credentials to specific IMSIs (“SIM-lock” style)

· Enables the use of multiple USIM applications and a way to tell the UE which USIM to use for which SNPN (so not all SNPNs have to use the same USIM credentials)

Cons:

· Requires provisioning an IMSI in the “list of subscriber data” which matches the IMSI of the USIM that the UE is intended to use
· Requires the ME to check for a match between the IMSI in the “list of subcriber data” and the IMSI in the USIM

Option 3-2: there is no IMSI stored as subscriber identifier in the “list of subscriber data” for the SNPN and the UE uses the credentials from the USIM which has an IMSI whose MCC and MNC match the MCC and MNC of the SNPN identity stored in the list of “subscriber data” for the SNPN
Pros:

· Avoids having to provision an IMSI in the “list of subscriber data”

· Enables the use of multiple USIM applications and a way to tell the UE which USIM to use for which SNPN (so not all SNPNs have to use the same USIM credentials)

Cons:

· Requires ensuring that the MCC and MNC of the SNPN identity in the “list of subscriber data” match the MCC and MNC of the IMSI for the USIM that the UE is intended to use

· Requires the ME to check for a match between the MCC and MNC of the SNPN identity in the “list of subcriber data” and the MCC and MNC of the IMSI in the USIM

3.  Proposal
Issue 1): subscriber identifier used by the UE
Option 1-1 has the advantage of being simple but it is not aligned with SA2’s current requirements that the SUPI used by the UE in an SNPN is an NSI, therefore it is not preferred.
In order to offer the flexibility to SNPN operators to use either their own NSI, or an NSI derived from the IMSI and the NID, it is proposed to allow both Option 1-2 and Option 1-3 as alternative options. A corresponding CR is provided in C1-198293, by which:

· if there is an NSI stored as subscriber identifier in the “list of subscriber data” for the SNPN, the UE uses the NSI as subscriber identifier; and
· if there is no NSI stored as subscriber identifier in the “list of subscriber data” for the SNPN, the UE uses an NSI derived from the IMSI and the NID.
Issue 2): how the UE knows to use USIM credentials for the SNPN
Option 2-1 and Option 2-2 both work but Option 2-2 is preferable since it does not require the UE to wait for the network to initiate an authentication procedure before determining whether USIM credentials are used and therefore does not preclude Option 1-3. It is thus proposed to specify Option 2-2. A corresponding CR is provided in C1-198294. 

Issue 3): how the UE knows which USIM to use for the SNPN
Option 3-1 enables the use of multiple USIMs and the use of a specific USIM for a given SNPN. It also enables SIM-lock type of features and is beneficial for SNPN operators who want to restrict the use of USIM credentials to particular subscribers in an SNPN. It comes at the cost of having the provision an IMSI for the SNPN in the “list of subscriber data” in the ME.

Option 3-2 enables the use of multiple USIMs and the use of a specific USIM for a given SNPN. It also avoids the need to provision an IMSI for each UE in the “list of subscriber data” in the ME and is thus beneficial for SNPN operators who want to use USIM credentials with a large number of devices without too much provisioning overhead.
In order to offer maximum flexibility for SNPN operators, it is proposed to allow both Option 3-1 and Option 3-2 as alternative options. A corresponding CR is proposed in C1-198294, by which:
· if there is an IMSI stored as subscriber identifier in the “list of subscriber data” for the SNPN, the UE uses the USIM which contains an IMSI that matches the IMSI stored as subscriber identifier for the SNPN in the “list of subscriber data”; and
· if there is no IMSI stored as subscriber identifier in the “list of subscriber data” for the SNPN, the UE uses the USIM which contains an IMSI with an MCC and MNC that match the MCC and MNC in the SNPN identity for the SNPN in the “list of subscriber data”.
