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1. Discussion
1.1 Network selection requirements analysis

The following requirement has been defined in TS 22.261 by SA1 as “non-public networks” was originally introduced:
Subject to an agreement between the operators and service providers, operator policies and the regional or national regulatory requirements, the 5G system shall support for non-public network subscribers:
- access to subscribed PLMN services via the non-public network;
- seamless service continuity for subscribed PLMN services between a non-public network and a PLMN;
- access to selected non-public network services via a PLMN;
- seamless service continuity for non-public network services between a non-public network and a PLMN.
To support this stage 1 requirement, SA2 specified underlay/overlay NPN deployment options in TS 23.501. 
Since SNPN is for non-public use, the service access and association between SNPNs and PLMNs are different from those between PLMNs for public users. The following scenarios or requirements need to be considered when the UE selects an underlay network for a specific overlay network in real deployment environments.
Issue#1: A SNPN as an overlay network may not allow accessing its services from a random network.
Opening data access to any underlay network is dangerous. For safety, a SNPN may only allow specific networks as underlay networks. Selecting an underlay network that is not allowed to access the overlay network will cause service failure, unnecessary signalling exchange and negative user experience.
	
Issue#2: A SNPN as an overlay network prefers a network providing good service as an underlay network.
Some networks may not provide satisfying 3GPP access and user plane a subscribed SNPN required.

Issue#3: Not all the SNPNS and PLMNs are connected.
According to SA1 and SA2 requirements, accessing an overlay network via underlay network requires the agreement between the two networks. In such case, the N3IWF of an overlay network may not be reachable from a UPF of an underlay network which has no agreement with the overlay network.

Issue#4: A network expects to manage the access to overlay networks via it.
A network is unwilling to be transparent in the case UEs access overlay network via it. And if it doesn’t want to be an underlay network, it can make a restriction as well.

Observation 1:	In real underlay/overlay network deployment scenario, when the UE selects an underlay network to access a specific overlay network, simply selecting an underlay network randomly cannot fulfill the requirements mentioned above.

1.2 Existing specifications analysis

· Underlay/overlay network deployment and UE behaviour
[bookmark: _Toc20150091]TS 23.501 specifies the UE behaviour and a reference architecture for underlay/overlay network deployment and the relationship between an SNPN UE, an underlay network and an overlay network in subclause 5.30.2.7/5.30.2.8 and annex D, clause D.3. 
We can see from the following texts that TS 23.501 mainly specifies a registered UE's behaviour to access to another network's service and doesn’t mention whether an underlay/overlay access case needs to be decided before a 3GPP access network selection. And it doesn’t mention whether accessing to multiple SNPNs via an underlay network is not supported.

“5.30.2.7        Access to PLMN services via stand-alone non-public networks
To access PLMN services, a UE in SNPN access mode that has successfully registered with an SNPN may perform another registration via the SNPN User Plane with a PLMN (using the credentials of that PLMN) following the same architectural principles as specified in clause 4.2.8 (including the optional support for PDU Session continuity between PLMN and SNPN using the Handover of a PDU Session procedures in clauses 4.9.2.1 and 4.9.2.2 of TS 23.502 [3]) and the SNPN taking the role of "Untrusted non-3GPP access". Annex D, clause D.3 provides additional details.
[bookmark: _Toc98857214]
5.30.2.8        Access to stand-alone non-public network services via PLMN
To access SNPN services, a UE that has successfully registered with a PLMN over 3GPP access may perform another registration via the PLMN User Plane with an SNPN (using the credentials of that SNPN) following the same architectural principles as specified in clause 4.2.8 (including the optional support for PDU Session continuity between PLMN and SNPN using the Handover of a PDU Session procedures in clauses 4.9.2.1 and 4.9.2.2 of TS 23.502 [3]) and the PLMN taking the role of "Untrusted non-3GPP access" of the SNPN, i.e. using the procedures for Untrusted non-3GPP access in clause 4.12.2 of TS 23.502 [3]. Annex D, clause D.3 provides additional details.”

In addition, on QoS aspect, TS 23.501 D.7 specifies the SLA between an overlay network and an underlay network and the requirements on the networks.

· Network selection
PLMN selection is specified in TS 23.122, but it does not mention how an SNPN-enable UE considers its multiple subscriptions configuration, whether an underlay/overlay access case needs to be decided before a PLMN selection and how to support the SLA between networks.

SNPN selection is specified in TS 23.122, but it does not mention whether an underlay/overlay access case needs to be decided before an SNPN selection, whether a non-subscribed SNPN can be used as an underlay network, and how to support the SLA between networks.

Observation 2:	Network selection procedures in current specification 23.122 cannot support the requirements mentioned in clause 1.1 and the SLA between networks TS 23.501 has already specified. Thus they require enhancements.  

In addition, in Rel-16, SNPNs as underlay networks are subscribed SNPN, while in Rel-17 SNPNs as underlay networks may be non- subscribed SNPNs. How to fulfil the network selection for underlay/overlay access in real deployment considering Rel-17 enhancements needs to be considered.

2. Proposal
Based on the discussion above, the following scenarios and key issues are proposed to be studied in Rel-18. A study item for Rel-18 is provided in C1-225804 accordingly.

2.1 Scenarios for study
The following scenarios are spotted according to the issues in real deployment and the existing specifications:
Scenario #1: A UE selects a PLMN in which it cannot access its subscribed SNPN.
Scenario #2: A UE selects a SNPN in which it cannot access a PLMN.
Scenario #3: A UE can access all the subscribed SNPNs via PLMN1, but it selects PLMN2 in which cannot access any SNPN.
Scenario #4: A UE can access all the subscribed SNPNs via PLMN1 but it selects a non-subscribed SNPN and cannot access the subscribed SNPNs.
Scenario #5: A UE selects a non-subscribed SNPN and continues trying to access the N3IWF of a subscribed SNPN instead of setting SNPN access mode to select a PLMN to access the N3IWF of the subscribed SNPN.

2.2 Key issues for study 
To fulfill the network selection for underlay/overlay access in real deployment after Rel-17, a study on the following issues is suggested:
-Whether the decision of accessing an overlay network via an underlay network needs to be made before the network selection of an underlay network;
-How the SLA between networks can be reflected in the network selection to support accessing an overlay network via an underlay network;
-Whether a non-subcribed SNPN is not allowed to be selected in the case that the UE has a PLMN service or is going to access a PLMN service via a SNPN.

