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1. Introduction
The Work Item on non-public network (NPN) support for NG-RAN was approved at TSG RAN#83 in [1]. The NPN can be deployed as stand-alone NPN (SNPN) or public network integrated NPN (PNI-NPN). 
In this paper, we will give our considerations on the connection management between PLMN and SNPN.

2. Discussion

The interworking between the PLMN and SNPN is captured in section 5.30.2.7 and 5.30.2.8 of TS 23. 501. For example, for the access to PLMN service via the SNPN given in the following figure, the following is described.   
· To access PLMN services, a UE in SNPN access mode that has successfully registered with an SNPN may perform another registration via the SNPN with a PLMN (using the credentials of that PLMN) following the same architectural principles as specified in clause 4.2.8 and the SNPN taking the role of "Untrusted non-3GPP access"
It can be observed that the SNPN is considered as the untrusted non-3GPP access so that the UE can obtain 5GC services offered by a PLMN if the UE has registered to the SNPN. 
Observation 1: The UE could obtain the SNPN service through PLMN, and the SNPN is considered as the untrusted non-3GPP access.
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Figure 6.20.1-1: Access to PLMN services via non-public network in [1]
On the other hand, there are descriptions regarding the UE access via non-3GPP access in [2] as follows,

NOTE 3:
It is assumed that a UE configured to receive services from a 5GC over non-3GPP access that is RM-DEREGISTERED or CM-IDLE over the non-3GPP access will attempt to establish Non-3GPP Access Connection and transition to CM-CONNECTED state whenever the UE successfully connects to a non-3GPP access unless prohibited by the network to make a N3GPP Access Connection (e.g. due to network congestion).

This applies for the case when the UE connects to non-3GPP access (e.g. WLAN), in which the UE immediately transits to connected state. This makes sense for the WLAN access to receive the 5GC services since there is no RRC-idle for WLAN access. 
But this may need clarification whether the above can apply for the PLMN and SNPN interworking case. The above note implies that the UE should transit to CM-Connected state with the PLMN CN if the UE is configured to receive PLMN services via SNPN, even during the time when the PLMN data is not being transmitted．
Based on analysis above, in order to keep the UE as PLMN CM-Connected, it should always keep the UE as NPN RRC-connected and reserve the NPN PDU session, even without the PLMN PDU sessions. From the perspective of RAN, it is a waste of SNPN AN resources to keep the UE in PLMN CM-CONNECTED state all the time. 
Since this is defined in SA2, RAN3 can kindly ask SA2 to clarify whether the above note will also apply for the UE configured to receive services from a 5GC over non-3GPP access (e.g., NPN), and make changes accordingly.

Proposal 1: Send LS to SA2 to clarify whether the note is applicable to the access to PLMN services via SNPN, or the access to SNPN services via PLMN.

3. Conclusion
In this paper, we have discussed the connection management between PLMN and NPN, and have the following Observations and Proposal:
Observation 2: The UE could obtain the SNPN service through PLMN, and the SNPN is considered as the untrusted non-3GPP access.
Proposal 2: Send LS to SA2 to clarify whether the note is applicable to the access to PLMN services via SNPN, or the access to SNPN services via PLMN.

The companion LS is provided in Annex accordingly. If proposal 1 is agreed, the LS can be prepared online. 
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1. Overall Description:

RAN3 discussed the interworking between PLMN and SNPN. RAN3 observed the following note in section 5.5.2 of TS 23. 501 for untrusted non-3GPP access.
NOTE 3:
It is assumed that a UE configured to receive services from a 5GC over non-3GPP access that is RM-DEREGISTERED or CM-IDLE over the non-3GPP access will attempt to establish Non-3GPP Access Connection and transition to CM-CONNECTED state whenever the UE successfully connects to a non-3GPP access unless prohibited by the network to make a N3GPP Access Connection (e.g. due to network congestion).

RAN3 understands that for UE access to PLMN services via SNPN, the SNPN will take the role of untrusted non-3GPP access. Or for UE access to SNPN service via PLMN, the PLMN will function as untrusted non-3GPP access. Therefore RAN3 wonders whether the above note applies to the interworking between SNPN and PLMN. If applies, does this imply that the UE will always maintain the connection with the N3IWF even without service requirement with either SNPN or PLMN?   

RAN3 would like to raise the following questions.

· Whether the above note is applied to the case where the UE can access to PLMN services via SNPN, or access to SNPN services via PLMN? And what is the potential impact on RAN with regard to the note to support NPN? 
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