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1. Abstract
This paper discusses how to address stage-2 requirements on RID in SNPN UE in stage-3.

2. Discussion
2.1 Stage-2
In Nov 2021 SA2 meeting, SA2 agreed Rel-16 CR S2-2109061 and its Rel-17 mirror CR S2-2109062, on RID update for SNPN UEs. Those CRs were approved in Dec 2021 SA plenary and are now part of 23.502 Rel-16 and Rel-17.

23.502 Rel-16 (text introduced by S2-2109061) now states:
-------------------
-------------------

Thus, when the UE operates in SNPN access operation mode and credentials for primary authentication and key agreement are stored in the ME (i.e. the UE does not have a USIM), then:
- the UE stores routing indicator in the ME; and
- the network is able to update the routing indicator stored in the ME using UPU.

Observation-1: when the UE operates in SNPN access operation mode and credentials for primary authentication and key agreement are stored in the ME (i.e. the UE does not have a USIM), SA2 requires in Rel-16 (and Rel-17) that the UE stores routing indicator in the ME and that the network is able to update the routing indicator stored in the ME of the UE using UPU.

2.2 FASMO consideration
If the UE cannot store routing indicator in the ME and does not have USIM, the UE sets the routing identifier field of SUCI based on 24.501 statement "If no Routing Indicator is configured in the USIM, the UE shall code bits 1 to 4 of octet 8 of the Routing Indicator as "0000" and the remaining digits as “1111".".  The AMF then selects an AUSF instance based on 23.501 statement "When the UE's Routing Indicator is set to its default value as defined in TS 23.003 [19], the AUSF NF consumer can select any AUSF instance within the home network for the UE.".

Thus, if operator deploys SNPN with several UDMs/AUSFs, where the subscribers are identified by IMSI based SUPIs, or by NSI based SUPIs with the same realm, and the UE does not have USIM, then authentication messages from the UE can reach incorrect AUSF, resulting into authentication failure which will lead to not getting service.

Observation-2: Inability of UE storing routing indicator in the ME, leads to FASMO.

If the network is unable to update the routing indicator stored in the ME using UPU, then the network needs to update the UE using implementation specific means, similarly as when Rel-16 UE is configured with the subscriber identifier, credentials, SNPN identity or other parameter, in an entry of the "list of subscription data", as expected in 23.122:
----------
NOTE 3:	How the ME is configured with the "list of subscriber data" is out of scope of 3GPP in this release of the specification.
----------

Observation-3: Inability of network to update routing indicator in the ME does not lead to FASMO.

3. Proposal

Proposal-1: It is proposed to specify in Rel-16 and Rel-17 that, when the UE operates in SNPN access operation mode and credentials for primary authentication and key agreement are stored in the ME (i.e. the UE does not have a USIM), then the routing indicator is stored in the ME. See C1-22iaka, C1-22iakb, C1-22iala, C1-22ialb.

Proposal-2: It is proposed to specify extensions of UPU procedure, enabling the network to update the routing indicator stored in the ME, in Rel-17 only. See C1-22iama.

Proposal-3: It is also proposed to inform SA2 (CC: CT4) about CT1 decisions on the above. See C1-22iana.
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