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1. Abstracts
This paper identifies that, when the UE supports equivalent SNPNs but does not support access to an SNPN using credentials from a credentials holder, then several types of information stored in the UE for an SNPN subscription can be incorrectly used with another SNPN subscription according to existing TSs.
2. Discussion
2.1. Introduction
When a UE operates in SNPN access mode and does not support access to an SNPN using credentials from a credentials holder, the UE:
-	keeps one list of "5GS forbidden tracking areas for roaming" per SNPN only;
-	keeps one list of "5GS forbidden tracking areas for regional provision of service" per SNPN only;
-	keeps only one instance of the "permanently forbidden SNPNs";
-	keeps only one instance of the "temporarily forbidden SNPNs";
-	keeps only one instance of the lists of SNPNs where the N1 mode capability was disabled because IMS voice was not available and the MS's usage setting was "voice centric";
-	keeps allowed NSSAI associated with SNPN and an access type only;
-	keeps configured NSSAI associated with SNPN;
-	keeps pending NSSAI associated with SNPN;
-	keeps network-assigned UE radio capability ID associated with SNPN;
-	keeps maximum number of established PDU sessions associated with SNPN;
-	keeps 5GMM parameters in annex C associated with SNPN; and
-	considers the entry of the "list of subscriber data" with the SNPN identity of the current SNPN as invalid.
NOTE: 	When the UE supports access to an SNPN using credentials from a credentials holder, information above are kept per selected entry of "list of subscriber data" or selected PLMN subscription.
If the UE operates in SNPN access mode, does not support access to an SNPN using credentials from a credentials holder and does not support equivalent SNPNs, the UE can only select the subscribed SNPN and the above is sufficient.
However, if the UE operates in SNPN access mode, does not support access to an SNPN using credentials from a credentials holder and supports equivalent SNPN, then the above causes issues.
2.2. Issues
2.2.1 Issues with lists of forbidden TAIs
When a UE operates in SNPN access mode, does not support access to an SNPN using credentials from a credentials holder, supports equivalent SNPNs, and has two entries of "list of subscriber data" - entry E1 from subscribed SNPN S1, and entry E2 from subscribed SNPN S2, then the UE can be in SNPN S3:
case-1:	when entry E1 is selected, the UE registers in SNPN S1, SNPN S1 indicates SNPN S3 as equivalent SNPN and the UE performs cell reselection to a cell of SNPN S3.
case-2:	when entry E2 is selected, the UE registers in SNPN S2, SNPN S2 indicates SNPN S3 as equivalent SNPN and the UE performs cell reselection to a cell of SNPN S3.
If a TAI T1 of SNPN S3 is indicated as forbidden in case-1 and is added to a list of 5GS forbidden tracking areas of SNPN S3, then the list of 5GS forbidden tracking areas of SNPN S3 would preclude the UE from camping on a cell of the TAI T1 of SNPN S3 also in case-2. 
However, whether a TAI is forbidden or not depends on UE's subscription, i.e. selected entry of "list of subscriber data". 
Thus, given that case-1 and case-2 use different UE's subscriptions, such preclusion is not correct.
Observation-1: Keeping lists of 5GS forbidden tracking areas per SNPN only, causes issues when the UE can be in the SNPN using using different subscriptions.
Proposal-1: When the UE does not support access to an SNPN using credentials from a credentials holder but supports equivalent SNPNs, then the lists of 5GS forbidden tracking areas are kept per SNPN and entry of the "list of subscriber data".
2.2.2 Issues with lists of forbidden SNPNs
When a UE operates in SNPN access mode, does not support access to an SNPN using credentials from a credentials holder, supports equivalent SNPNs and has two entries of "list of subscriber data" - entry E1 from subscribed SNPN S1, and entry E2 from subscribed SNPN S2, then the UE can attempt to register in SNPN S1:
case-1:	when entry E1 was selected and the UE selected SNPN S1.
case-2:	when entry E2 was selected, the UE registered in SNPN S2, SNPN S2 indicated SNPN S1 as equivalent SNPN, the UE de-registered, was switched off for some time, was switched on, entry E2 was selected and SNPN S1 was selected.
If the SNPN S1 is indicated as forbidden in case-1 (e.g. because UE's subscription with SUPI of entry E1 has expired in the network) and is added to a list of forbidden SNPN, then the list of forbidden SNPN would preclude the UE from selecting the SNPN S1 also in case-2.
However, whether an SNPN is forbidden or not depends on UE's subscription, i.e. selected entry of "list of subscriber data". 
Thus, given that case-1 and case-2 use different UE's subscriptions, such preclusion is not correct.
Observation-2: Keeping only one instance of each list of forbidden SNPNs, causes issues when the UE can select an SNPN using using different subscriptions.
Proposal-2: When the UE does not support access to an SNPN using credentials from a credentials holder but supports equivalent SNPNs, then the lists of forbidden SNPNs are kept per entry of the "list of subscriber data".
2.2.3 Issues with NSSAI, network-assigned UE radio capability ID, maximum number of established PDU sessions, 5GMM parameters in annex C
When a UE operates in SNPN access mode, does not support access to an SNPN using credentials from a credentials holder, supports equivalent SNPNs, and has two entries of "list of subscriber data" - entry E1 from subscribed SNPN S1, and entry E2 from subscribed SNPN S2, then the UE can be in SNPN S3:
case-1:	when entry E1 is selected, the UE registers in SNPN S1, SNPN S1 indicates SNPN S3 as equivalent SNPN and the UE performs cell reselection to a cell of SNPN S3.
case-2:	when entry E2 is selected, the UE registers in SNPN S2, SNPN S2 indicates SNPN S3 as equivalent SNPN and the UE performs cell reselection to a cell of SNPN S3.
The parameters received in case-1 are not necessarily applicable in case-2 as they depends on UE's subscription, i.e. selected entry of "list of subscriber data". 
Thus, given that case-1 and case-2 use different UE's subscriptions, the parameters above received in case-1 (using entry E1) need to be kept separately from case-2 (using entry E2).
Observation-3: Keeping NSSAIs, network-assigned UE radio capability ID, maximum number of established PDU sessions and 5GMM parameters in annex C per SNPN only, causes issues when the UE can be in the SNPN using using different subscriptions.
Proposal-3: When the UE does not support access to an SNPN using credentials from a credentials holder but supports equivalent SNPNs, then the NSSAIs, network-assigned UE radio capability ID, maximum number of established PDU sessions and 5GMM parameters in annex C are kept per SNPN and entry of the "list of subscriber data".
2.2.4 Issues with invalid entry of "list of subscriber data"
When a UE operates in SNPN access mode, does not support access to an SNPN using credentials from a credentials holder, supports equivalent SNPNs and has two entries of "list of subscriber data" - entry E1 from subscribed SNPN S1, and entry E2 from subscribed SNPN S2, then the UE can attempt to register in SNPN S1:
case-1:	when entry E1 was selected and the UE selected SNPN S1.
case-2:	when entry E2 was selected, the UE registered in SNPN S2, SNPN S2 indicated SNPN S1 as equivalent SNPN, the UE de-registered, was switched off for some time, was switched on, entry E2 was selected and SNPN S1 was selected.
If, in case-2, the UE needs to consider the entry of the "list of subscriber data" with the SNPN identity of the current SNPN as invalid, the UE will incorrectly consider entry E1 as invalid, despite using entry E2.
Observation-4: Consider entry of the "list of subscriber data" with the SNPN identity of the current SNPN as invalid causes issues when the UE can be in the SNPN using using different subscriptions.
Proposal-4: When the UE does not support access to an SNPN using credentials from a credentials holder but supports equivalent SNPNs, and needs to consider an entry of the "list of subscriber data" as invalid, the UE considers the selected entry of the "list of subscriber data" as invalid (rather than the entry of the "list of subscriber data" with the SNPN identity of the current SNPN).
3. Conclusions
Observation-1: Keeping lists of 5GS forbidden tracking areas per SNPN only, causes issues when the UE can be in the SNPN using using different subscriptions.
Proposal-1: When the UE does not support access to an SNPN using credentials from a credentials holder but supports equivalent SNPNs, then the lists of 5GS forbidden tracking areas are kept per SNPN and entry of the "list of subscriber data".
Observation-2: Keeping only one instance of each list of forbidden SNPNs, causes issues when the UE can select an SNPN using using different subscriptions.
Proposal-2: When the UE does not support access to an SNPN using credentials from a credentials holder but supports equivalent SNPNs, then the lists of forbidden SNPNs are kept per SNPN and entry of the "list of subscriber data".
Observation-3: Keeping NSSAIs, network-assigned UE radio capability ID, maximum number of established PDU sessions and 5GMM parameters in annex C per SNPN only, causes issues when the UE can be in the SNPN using using different subscriptions.
Proposal-3: When the UE does not support access to an SNPN using credentials from a credentials holder but supports equivalent SNPNs, then the NSSAIs, network-assigned UE radio capability ID, maximum number of established PDU sessions and 5GMM parameters in annex C are kept per SNPN and entry of the "list of subscriber data".
Observation-4: Consider entry of the "list of subscriber data" with the SNPN identity of the current SNPN as invalid causes issues when the UE can be in the SNPN using using different subscriptions.
Proposal-4: When the UE does not support access to an SNPN using credentials from a credentials holder but supports equivalent SNPNs, and needs to consider an entry of the "list of subscriber data" as invalid, the UE considers the selected entry of the "list of subscriber data" as invalid (rather than the entry of the "list of subscriber data" with the SNPN identity of the current SNPN).
4. Proposal
It is proposed to discuss the above and agree related CRs.
