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1. Introduction
<Introduction part (optional)>
2. Discussion
In Oct 2023 CT1 meeting, discussion paper C1-237360 with the following observations was discussed:
Observation #1: The UDM will always know and store UE's SOR-SNPN-SI support indicator in following 2 cases:
(1) The UE is registering or registered in its HPLMN or EHPLMN.
(2) The UE is registering or registered in its subscribed SNPN.
Observation #2: The UDM will never delete the stored SOR-SNPN-SI support indicator when the UE is registering or registered in its subscribed SNPN or a non-subscribed SNPN.
Observation #3: The UDM will only delete the stored SOR-SNPN-SI support indicator in following 3 cases:
(1) The UE is performing an initial registration or emergency registration in a VPLMN.
(2) During the registration in a VPLMN, the UE does not set SOR-SNPN-SI support indicator in the SOR transparent container in the REGISTRATION COMPLETE message (e.g. in TS 23.122 Annex C.2).
(3) After the registration in HPLMN or VPLMN, the UE does not set SOR-SNPN-SI support indicator in the SOR transparent container in the UL NAS TRANSPORT message (e.g. in TS 23.122 Annex C.3).
Observation #4: Once the UE has successfully registered to its subscribed SNPN, the UDM clearly knows UE's SOR-SNPN-SI support indicator, including in Rel-18 for UEs supporting equivalent SNPNs but not supporting access to an SNPN using credentials from a credentials holder.
Observation#1 of C1-237360 is not correct - 23.122 does not contain requirements on the UDM storing the "ME support of SOR-SNPN-SI" indicator during registration in the subscribed SNPN. 23.122 contains solely requirements on the UE and the AMF, as follows:
[bookmark: _Hlk149132059]When the UE indicates ME's support for SOR-SNPN-SI in the 5GMM capability in initial registration or emergency registration or when ME's support for SOR-SNPN-SI changes in mobility registration update, the AMF shall inform the UDM.
Observation#2 and Observation#3 of C1-237360 while reflecting the current 23.122, do not explain why the UDM should keep storing the "ME support of SOR-SNPN-SI" indicator if the UE stops supporting SOR-SNPN-SI. Possibility of stopping of supporting SOR-SNPN-SI is expected in 23.122 already (see below). 
When the UE indicates ME's support for SOR-SNPN-SI in the 5GMM capability in initial registration or emergency registration or when ME's support for SOR-SNPN-SI changes in mobility registration update, the AMF shall inform the UDM.
Furthermore, a given SUPI can start being used by a new UE without SOR-SNPN-SI capability.
Observation-i: In 23.122, UDM storing or removing of "ME support of SOR-SNPN-SI" indicator during registration in an SNPN, is not specified.
Proposal-i: Update 23.122 with requirements on UDM storing or removing of "ME support of SOR-SNPN-SI" indicator during registration in an SNPN.
Observation#4 of C1-237360 is not correct since providing SOR-SNPN-SI is not dependent on UDM storing the "ME support of SOR-SNPN-SI" indicator in 23.122. Furthermore, in non-subscribed SNPN, the UDM does not check for UE's support of SOR-SNPN-SI (as in Rel-17 only UEs support access to SNPN using credentials from credentials holder can select a non-subscribed SNPN). Instead, 23.122 states in C.5:
3a)	If the user subscription information indicates to send the steering of roaming information due to initial registration in a non-subscribed SNPN, then the UDM shall provide the steering of roaming information to the UE when the UE performs initial registration in a non-subscribed SNPN. Otherwise:
a)	If the UE is registering on the subscribed SNPN and the UE has not indicated support for SOR-SNPN-SI in the REGISTRATION REQUEST message, the UDM shall not provide the SOR-SNPN-SI to the UE; and
b)	If the UE is registering on the subscribed SNPN and the UE has indicated support for SOR-SNPN-SI in the REGISTRATION REQUEST message, or the UE is not registering on the subscribed SNPN, the UDM may provide the SOR-SNPN-SI to the UE based on the subscribed SNPN or HPLMN policy.
and in C.6:
NOTE 0:	The SOR-AF can determine that the ME supports SOR-SNPN-SI if the Nsoraf_SoR_Info service operation has returned the "ME support of SOR-SNPN-SI" indicator. The UDM determines that the ME supports SOR-SNPN-SI if the UE is in a non-subscribed SNPN or the UE is a subscribed SNPN and the AMF has indicated to the UDM that the UE supports SOR-SNPN-SI.
Observation-ii: In 23.122, UDM determination whether sending of SOR-SNPN-SI is possible or not, is not dependent on"ME support of SOR-SNPN-SI" indicator stored in the UDM.
Proposal-ii: Update UDM determination on whether sending of SOR-SNPN-SI is possible, to be dependent on "ME support of SOR-SNPN-SI" indicator stored in the UDM.
Furthermore, Observation#4 of C1-237360 leaves it open how the UDM determines whether the UE supports SOR-SNPN-SI when the UE performs registration in a non-subscribed SNPN, which is an equivalent SNPN of the subscribed SNPN, when the UDM does not store "ME support of SOR-SNPN-SI" indicator. Such UE can be:
Case-A) a UE supporting access to SNPN using credentials from credentials holder (and thus supporting SOR-SNPN-SI), which has not registered yet in the subscribed SNPN.
Case-B) a UE supporting equivalent SNPNs but not supporting access to SNPN using credentials from credentials holder (and thus not supporting SOR-SNPN-SI), which was previously in the subscribed SNPN, received a list of equivalent SNPNs including the non-subscribed SNPN and then deregistered and registered again (e.g. due to power cycling).
The UDM cannot be sure whether such UE supports SOR-SNPN-SI, since:
-	in Case-A, the UE was not registered in the subscribed SNPN yet (which is precondition for Observation#4 of C1-237360); and
-	in Case-B, the UE does not support SOR-SNPN-SI.
According to the current 23.122, the UDM can send SOR-SNPN-SI to such UEs since 23.122 C.5 states:
3a)	If the user subscription information indicates to send the steering of roaming information due to initial registration in a non-subscribed SNPN, then the UDM shall provide the steering of roaming information to the UE when the UE performs initial registration in a non-subscribed SNPN. Otherwise:
a)	If the UE is registering on the subscribed SNPN and the UE has not indicated support for SOR-SNPN-SI in the REGISTRATION REQUEST message, the UDM shall not provide the SOR-SNPN-SI to the UE; and
b)	If the UE is registering on the subscribed SNPN and the UE has indicated support for SOR-SNPN-SI in the REGISTRATION REQUEST message, or the UE is not registering on the subscribed SNPN, the UDM may provide the SOR-SNPN-SI to the UE based on the subscribed SNPN or HPLMN policy.
This is appropriate for case-A but not correct for case-B.
According to Observation#4 of C1-237360, the UDM would be prohibited from sending SOR-SNPN-SI to such UEs which is appropriate for case-B but functionality defined in Rel-17 for case-A would be lost. Loosing functionality defined in Rel-17 for case-A is not correct.
Given that the issue is caused by introduction of equivalent SNPNs (as UEs supporting equivalent SNPNs can select a non-subscribed SNPN without support of access to SNPN using credentials from credentials holder), the solution should impact only UEs and networks supporting equivalent SNPNs.
Observation-iii: when the UE performing initial registration in a non-subscribed SNPN, the UDM cannot distinguish the following cases and cannot decide whether to send SOR-SNPN-SI or not.
Case-A) a UE supporting access to SNPN using credentials from credentials holder (and thus supporting SOR-SNPN-SI), which has not registered yet in the subscribed SNPN.
Case-B) a UE supporting equivalent SNPNs but not supporting access to SNPN using credentials from credentials holder (and thus not supporting SOR-SNPN-SI), which was previously in the subscribed SNPN and received a list of equivalent SNPNs including the non-subscribed SNPN.
Proposal-iii: Enable the UDM to distinguishing:
Case-A) a UE supporting access to SNPN using credentials from credentials holder (and thus supporting SOR-SNPN-SI), which has not registered yet in the subscribed SNPN.
Case-B) a UE supporting equivalent SNPNs but not supporting access to SNPN using credentials from credentials holder (and thus not supporting SOR-SNPN-SI), which was previously in the subscribed SNPN and received a list of equivalent SNPNs including the non-subscribed SNPN.
and preserve possibility to provide SOR-SNPN-SI to UE of Case-A.
3. Conclusions
Observation-i: In 23.122, UDM storing or removing of "ME support of SOR-SNPN-SI" indicator during registration in an SNPN, is not specified.
Observation-ii: In 23.122, UDM determination whether sending of SOR-SNPN-SI is possible or not, is not dependent on"ME support of SOR-SNPN-SI" indicator stored in the UDM.
Observation-iii: when the UE performing initial registration in a non-subscribed SNPN, the UDM cannot distinguish the following cases and cannot decide whether to send SOR-SNPN-SI or not.
Case-A) a UE supporting access to SNPN using credentials from credentials holder (and thus supporting SOR-SNPN-SI), which has not registered yet in the subscribed SNPN.
Case-B) a UE supporting equivalent SNPNs but not supporting access to SNPN using credentials from credentials holder (and thus not supporting SOR-SNPN-SI), which was previously in the subscribed SNPN and received a list of equivalent SNPNs including the non-subscribed SNPN.
4. Proposal
Proposal-i: Update 23.122 with requirements on UDM storing or removing of "ME support of SOR-SNPN-SI" indicator during registration in an SNPN.
Proposal-ii: Update UDM determination on whether sending of SOR-SNPN-SI is possible, to be dependent on "ME support of SOR-SNPN-SI" indicator stored in the UDM.
Proposal-iii: Enable the UDM to distinguishing:
Case-A) a UE supporting access to SNPN using credentials from credentials holder (and thus supporting SOR-SNPN-SI), which has not registered yet in the subscribed SNPN.
Case-B) a UE supporting equivalent SNPNs but not supporting access to SNPN using credentials from credentials holder (and thus not supporting SOR-SNPN-SI), which was previously in the subscribed SNPN and received a list of equivalent SNPNs including the non-subscribed SNPN.
and preserve possibility to provide SOR-SNPN-SI to UE of Case-A.

