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1. Introduction
Stage 1 has that the 5G system shall support a mechanism to enable configuration of a network that provides access to localized services, and the 5G system shall support automatic and manual selection for localized services.
For configuration of a network provides access to localized service described in stage 1, SA2 further clarified that the configuration in stage 1 could be: User controlled prioritized list of preferred SNPNs, Credentials Holder controlled prioritized list of preferred SNPNs, and Credentials Holder controlled prioritized list of GINs.
However, in current stage 2 specification 3GPP TS 23.122, the user controlled prioritized list of preferred SNPNs for localized services is missing. This discussion paper discusses the reasons why the user controlled prioritized list of preferred SNPNs for localized services is indispensable, and proposes to add user controlled prioritized list of preferred SNPNs for localized services for UE with SNPN subscriptions and for UE with PLMN subscriptions in SNPN selection in configuration and network selection.

2. Discussion
2.1 Stage 1 requirements for localized services
In 3GPP TS 22.261, for localized services, stage 1 has the following requirements:
The 5G system shall support a mechanism to enable configuration of a network that provides access to localized services such that the services can be limited in terms of their spatial extent (in terms of a particular topology, for example a single cell), as specified by a service provider of localized services.
The 5G system shall support suitable mechanisms to allow automatically establishing localized service agreements for a specific occasion (time and location) and building temporary relationship among hosting network operator and other service providers including network operators or 3rd party application providers.
The 5G system shall support a mechanism to allow a user to manually select a specific local hosting network.
In above requirements, a localized service provider is an application provider or network operator who make their services localized and that are offered to the end user via a hosting network, and a hosting network can be an SNPN or a PNI-NPN. 
Observation #1: Stage 1 has requirements that the 5G system shall support a mechanism to enable configuration of a network that provides access to localized services, and the 5G system shall support automatic and manual selection for localized services.
With the above stage 1 requirement, it’s stage 2's responsibility to refine above requirements and implement them.
2.2 User controlled prioritized list of preferred SNPNs with SNPN subscriptions
Stage 1 has requirements on that the 5G system shall support a mechanism to enable configuration of a network that provides access to localized services. 
SA2 further clarified that the configuration in stage 1 could be: User controlled prioritized list of preferred SNPNs, Credentials Holder controlled prioritized list of preferred SNPNs, and Credentials Holder controlled prioritized list of GINs.
In UE configuration and subscription aspects of 3GPP TS 23.501, for UE with SNPN subscriptions, the user controlled prioritized list of preferred SNPNs is supported in both the case that UE supports access to an SNPN using credentials from a Credentials Holder, and the case that UE supports access to an SNPN using credentials from a Credentials Holder and access to an SNPN providing access for Localized Services. 
An SNPN-enabled UE is configured with the following information for each subscribed SNPN:
-	PLMN ID and NID of the subscribed SNPN;
-	Subscription identifier (SUPI) and credentials for the subscribed SNPN;
-	Optionally, an N3IWF FQDN and the MCC of the country where the configured N3IWF is located;
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-	Credentials Holder controlled prioritized list of preferred SNPNs;
-	Credentials Holder controlled prioritized list of GINs;
-	Optionally, if the UE supports access to an SNPN using credentials from a Credentials Holder and access to an SNPN providing access for Localized Services:
-	User controlled prioritized list of preferred SNPNs;
-	Credentials Holder controlled prioritized list of preferred SNPNs for accessing Localized Services, each entry of the list includes:
-	Credentials Holder controlled prioritized list of GINs for accessing Localized Services, each entry of the list includes:
-	Protection scheme for concealing the SUPI as defined in TS 33.501 [29].

In 3GPP TS 23.122, for UE with SNPN subscriptions, the user controlled prioritized list of preferred SNPNs is only supported for the case that MS supports access to an SNPN using credentials from a Credentials Holder, the user controlled prioritized list of preferred SNPNs is missing for the case of MS supports access to an SNPN providing access for localized services in SNPN, the SNPN selection parameters for access for localized services in SNPN.
optionally, if the MS supports access to an SNPN using credentials from a credentials holder: 
1) 	the SNPN selection parameters, consisting of:
i)	a user controlled prioritized list of preferred SNPNs, where each entry contains an SNPN identity;
ii)	a credentials holder controlled prioritized list of preferred SNPNs, where each entry contains an SNPN identity;
iii)	a credentials holder controlled prioritized list of Group IDs for Network Selection (GINs); and
iv)	optionally, if the MS supports access to an SNPN providing access for localized services in SNPN, the SNPN selection parameters for access for localized services in SNPN, consisting of:
(missing user controlled prioritized list of preferred SNPNs)
A)	a "credentials holder controlled prioritized list of preferred SNPNs for access for localized services in SNPN", where each entry contains:
-	an SNPN identity,
-	validity information consisting of time validity information; and
-	optionally, location assistance information; and
B)	a "credentials holder controlled prioritized list of preferred GINs for access for localized services in SNPN", where each entry contains:
-	a GIN;
-	validity information consisting of time validity information; and
-	optionally, location assistance information; and

The user controlled prioritized list of preferred SNPNs for localized services for UE with SNPN subscriptions is supported in 3GPP TS 23.501 but missing in 3GPP TS 23.122.
Observation #2: In 3GPP TS 23.501, for UE with SNPN subscriptions, using user controlled prioritized list of preferred SNPNs to access to an SNPN providing access for Localized Services is supported. In 3GPP TS 23.122, for UE with SNPN subscriptions, using user controlled prioritized list of preferred SNPNs to access to an SNPN providing access for Localized Services is missing and shall be added.

2.3 User controlled prioritized list of preferred SNPNs with PLMN subscriptions for localized services

In 3GPP TS 23.501, for UE with PLMN subscriptions, the user controlled prioritized list of preferred SNPNs is only supported for the case that UE supports access to an SNPN using credentials from a Credentials Holder. The support of user controlled prioritized list of preferred SNPNs in the case of UE supports access to an SNPN providing access for Localized Services is missing.

An SNPN-enabled UE that supports access to an SNPN using credentials from a Credentials Holder and that is equipped with a PLMN subscription may additionally be configured with the following information for SNPN selection and registration using the PLMN subscription in SNPN access mode:
-	User controlled prioritized list of preferred SNPNs;
-	Credentials Holder controlled prioritized list of preferred SNPNs;
-	Credentials Holder controlled prioritized list of preferred GINs.
-	Optionally if the UE supports access to an SNPN providing access for Localized Services:
-	(missing user controlled prioritized list of preferred SNPNs)
-	Credentials Holder controlled prioritized list of preferred SNPNs for accessing Localized Services, each entry of the list includes:
-	an SNPN identifier;
-	validity information; and
-	optionally, location assistance information;
-	Credentials Holder controlled prioritized list of preferred GINs for accessing Localized Services, each entry of the list includes:
-	a GIN;
-	validity information; and
-	optionally, location assistance information.
In 3GPP TS 23.122, for UE with PLMN subscriptions, the user controlled prioritized list of preferred SNPNs is only supported for the case that MS supports access to an SNPN using credentials from a Credentials Holder. The support of user controlled prioritized list of preferred SNPNs in the case of MS supports access to an SNPN providing access for Localized Services is missing.
Additionally, if the MS has a USIM with a PLMN subscription, the ME may be configured with the SNPN selection parameters associated with the PLMN subscription, consisting of:
a)	a user controlled prioritized list of preferred SNPNs, where each entry contains an SNPN identity;
b)	a credentials holder controlled prioritized list of preferred SNPNs, where each entry contains an SNPN identity; 
c)	a credentials holder controlled prioritized list of GINs;and
d)	optionally, if the MS supports access to an SNPN providing access for localized services in SNPN, with the following SNPN selection parameters for access for localized services in SNPN associated with the PLMN subscription, consisting of:
-	(missing user controlled prioritized list of preferred SNPNs)
1)	a "credentials holder controlled prioritized list of preferred SNPNs for access for localized services in SNPN", where each entry contains:
-	an SNPN identity;
-	validity information consisting of time validity information; and
-	optionally, location assistance information; and
2)	a "credentials holder controlled prioritized list of preferred GINs for access for localized services in SNPN", where each entry contains: 
-	a GIN; 
-	validity information consisting of time validity information; and
-	optionally, location assistance information

Observation #3: In 3GPP TS 23.501, for UE with PLMN subscriptions, using user controlled prioritized list of preferred SNPNs to access to an SNPN providing access for Localized Services is missing. In 3GPP TS 23.122, for UE with SNPN subscriptions, using user controlled prioritized list of preferred SNPNs to access to an SNPN providing access for Localized Services is missing.

For the UE supports access to an SNPN using credentials from a Credentials Holder, the UE with PLMN subscriptions and the UE with SNPN subscriptions share a similar configuration for SNPN selection, and the user controlled prioritized list of preferred SNPNs is supported for both the UE with PLMN subscriptions and the UE with SNPN subscriptions.
Similarly, for the UE supports access to an SNPN using credentials from a Credentials Holder for localized services, the UE with PLMN subscriptions and the UE with SNPN subscriptions shall share a similar configuration for SNPN selection, i.e., as the user controlled prioritized list of preferred SNPNs for localized services is supported for UE with SNPN subscriptions, the user controlled prioritized list of preferred SNPNs for localized services shall also be supported for the UE with PLMN subscriptions.
Besides, the UE supports access to an SNPN using credentials from a Credentials Holder shall share the similar logic with the UE supports access to an SNPN using credentials from a Credentials Holder for localized services, i.e., as the user controlled prioritized list of preferred SNPNs is supported for access to an SNPN using credentials from a Credentials Holder, the user controlled prioritized list of preferred SNPNs shall also be supported for localized services.
Observation #4: For UE supports access to an SNPN using credentials from a Credentials Holder for localized services, the UE with PLMN subscriptions and the UE with SNPN subscriptions shall also share a similar configuration for SNPN selection.
As the user controlled prioritized list of preferred SNPNs for localized services is supported for UE with SNPN subscriptions, the user controlled prioritized list of preferred SNPNs shall also be supported for UE with PLMN subscriptions for localized services. 
CT1 is stage 2 of network selection, it's believed that it's CT1's remit to support the user controlled prioritized list of preferred SNPNs for Localized Services in network selection configuration.
Proposal #1: To implement stage 1 requirements, the user controlled prioritized list of preferred SNPNs for localized services for UE with SNPN subscriptions and for UE with PLMN subscriptions in configuration shall be supported in 3GPP TS 23.122.

2.4 User controlled prioritized list of preferred SNPNs for localized services in network selection
According to Stage 1 requirements that the 5G system shall support automatic and manual selection for localized services. The network selection shall be performed based on the UE configuration and subscription, and the following configurations need to be taken into account: User controlled prioritized list of preferred SNPNs, Credentials Holder controlled prioritized list of preferred SNPNs, and Credentials Holder controlled prioritized list of GINs.
In network selection part of 3GPP TS 23.501, the user controlled prioritized list of preferred SNPNs for localized services in network selection is missing.
If the UE supports accessing an SNPN providing access for Localized Services and the end user enables to access Localized Services, for automatic network selection, the UE shall select and attempts registration on available SNPN in the following order:
(a)	if the UE supports access to an SNPN using Credentials from a Credentials Holder then the UE continues by selecting and attempting registration on available and allowable SNPNs which broadcasts the indication that access using credentials from a Credentials Holder is supported in the following order:
i	the SNPN with the validity information the UE was last registered with (if the validity information is met) or the SNPN's equivalent SNPN(s) (if available and the validity information of the SNPN that the UE was last registered with is met);
NOTE 2:	The equivalent SNPN(s) are assumed to provide access to the same Localized Services as the SNPN the UE was last registered with.
-	(missing user controlled prioritized list of preferred SNPNs)
ii	SNPNs in the Credentials Holder controlled prioritized list of preferred SNPNs for accessing Localized Services (in priority order) if the validity information is available and is met;
iii	SNPNs, which additionally broadcast a GIN contained in the Credentials Holder controlled prioritized list of preferred GINs for accessing Localized Services (in priority order) if validity information is available and is met;
(b)	the SNPN without validity information the UE was last registered with (if available) or the equivalent SNPN (if available);
(c)	the subscribed SNPN, which is identified by the PLMN ID and NID for which the UE has SUPI and credentials;
(d)	the available and allowable SNPNs which broadcast the indication that access using credentials from a Credentials Holder is supported in the following order:
i	SNPNs in the user controlled prioritized list of preferred SNPNs (in priority order);
ii	SNPNs in the Credentials Holder controlled prioritized list of preferred SNPNs (in priority order);
iii	SNPNs, which additionally broadcast a GIN contained in the Credentials Holder controlled prioritized list of preferred GINs (in priority order);
iv-	SNPNs, which additionally broadcast an indication that the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN, i.e. the broadcasted NID or GIN is not present in the Credentials Holder controlled prioritized lists of preferred SNPNs/GINs, nor in the Credentials Holder controlled prioritized lists of preferred SNPNs/GINs for accessing Localized Services in the UE.

In network selection part of 3GPP TS 23.122, the user controlled prioritized list of preferred SNPNs for localized services in network selection is also missing.
The MS selects an SNPN, if available and allowable, in the following order:
a0)	if the MS supports access to an SNPN providing access for localized services in SNPN and access for localized services in SNPN is enabled, then, using the SNPN selection parameters for access for localized services in SNPN in the selected entry of the "list of subscriber data" or associated with the selected PLMN subscription:
1)	the SNPN previously selected as result of an entry of a list of bullet a0) 2) or a0) 3) with which the UE was last registered, if validity information of the entry is still met;
	(missing user controlled prioritized list of preferred SNPNs)
2)	each SNPN which broadcasts the indication that access using credentials from a credentials holder is supported and which is identified by an SNPN identity contained in an entry of the "credentials holder controlled prioritized list of preferred SNPNs for access for localized services in SNPN" (in priority order), if the validity information of the entry is met; and
3)	each SNPN which broadcasts the indication that access using credentials from a credentials holder is supported and which broadcast a GIN contained in an entry of the "credentials holder controlled prioritized list of preferred GINs for access for localized services in SNPN" (in priority order), if the validity information of the entry is met. If more than one such SNPN broadcast the same GIN, the order in which the MS attempts registration on those SNPNs is MS implementation specific;
a)	the SNPN with which the UE was last registered or an equivalent SNPN, except if the registered SNPN was previously selected as result of an entry of a list of bullet a0) 2) or a0) 3) and validity information of the entry is no longer met or access for localized services in SNPN is no longer enabled;
b)	the SNPN identified by an SNPN identity of the subscribed SNPN in the selected entry of the "list of subscriber data" in the ME, if any;
c)	if the MS supports access to an SNPN using credentials from a credentials holder, using the SNPN selection parameters in the selected entry of the "list of subscriber data" or associated with the selected PLMN subscription:
1)	each SNPN which broadcasts the indication that access using credentials from a credentials holder is supported and which is identified by an SNPN identity contained in the user controlled prioritized list of preferred SNPNs (in priority order);
2)	each SNPN which broadcasts the indication that access using credentials from a credentials holder is supported and which is identified by an SNPN identity contained in the credentials holder controlled prioritized list of preferred SNPNs (in priority order);
3)	each SNPN which broadcasts the indication that access using credentials from a credentials holder is supported and which broadcast a GIN contained in the credentials holder controlled prioritized list of GINs (in priority order). If more than one such SNPN broadcast the same GIN, the order in which the MS attempts registration on those SNPNs is MS implementation specific; and
4)	each SNPN identified by an SNPN identity which is included neither in the SNPN selection parameters of the entries of the "list of subscriber data" nor in the SNPN selection parameters associated with the PLMN subscription, which does not broadcast a GIN which is included in the credentials holder controlled prioritized list of GINs, and which broadcasts an indication that the SNPN allows registration attempts from MSs that are not explicitly configured to select the SNPN. If more than one such SNPN is available, the order in which the MS attempts registration on those SNPNs is MS implementation specific.
Observation #5: In network selection, the support of user controlled prioritized list of preferred SNPNs for the case UE supports access to an SNPN providing access for Localized Services is missing.
As CT1 is stage 2 of network selection, it's CT1's remit to support the user controlled prioritized list of preferred SNPNs for Localized Services in network selection.
Proposal #2: To implement stage 1 requirements,  the user controlled prioritized list of preferred SNPNs for Localized Services for UE with SNPN subscriptions and for UE with PLMN subscriptions in SNPN selection shall be supported in 3GPP TS 23.122.

3. Conclusion
Observation #1: Stage 1 has requirements that the 5G system shall support a mechanism to enable configuration of a network that provides access to localized services, and the 5G system shall support automatic and manual selection for localized services.
Observation #2: In 3GPP TS 23.501, for UE with SNPN subscriptions, using user controlled prioritized list of preferred SNPNs to access to an SNPN providing access for Localized Services is supported. In 3GPP TS 23.122, for UE with SNPN subscriptions, using user controlled prioritized list of preferred SNPNs to access to an SNPN providing access for Localized Services is missing and shall be added.
Observation #3: In 3GPP TS 23.501, for UE with PLMN subscriptions, using user controlled prioritized list of preferred SNPNs to access to an SNPN providing access for Localized Services is missing. In 3GPP TS 23.122, for UE with SNPN subscriptions, using user controlled prioritized list of preferred SNPNs to access to an SNPN providing access for Localized Services is missing.
Observation #4: For UE supports access to an SNPN using credentials from a Credentials Holder for localized services, the UE with PLMN subscriptions and the UE with SNPN subscriptions shall also share a similar configuration for SNPN selection.
Observation #5: In network selection, the support of user controlled prioritized list of preferred SNPNs for the case UE supports access to an SNPN providing access for Localized Services is missing.
Proposal #1: To implement stage 1 requirements, the user controlled prioritized list of preferred SNPNs for localized services for UE with SNPN subscriptions and for UE with PLMN subscriptions in configuration shall be supported in 3GPP TS 23.122.
Proposal #2: To implement stage 1 requirements,  the user controlled prioritized list of preferred SNPNs for Localized Services for UE with SNPN subscriptions and for UE with PLMN subscriptions in SNPN selection shall be supported in 3GPP TS 23.122.
This paper discusses the missing user controlled prioritized list of preferred SNPNs for localized services, and above proposals are captured in C1-238904.
