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[bookmark: _Toc462478989]Abstract of the contribution: This paper proposes a new solution to KI#4 allowing a Home Network to steer a UE to Hosting Networks.
1	Proposal
It is proposed to adopt the following proposal into TS23.700-08.

[bookmark: _Toc510607461]		* * * * 1st Change * * * *
[bookmark: _Toc101340417][bookmark: _Hlk102729062]6.X	Solution #X: Solution for steering a UE to a Hosting Network by Home Network
[bookmark: _Toc101340418]6.X.1	Introduction
[bookmark: _Hlk102662180]This solution addresses the Key issue#4: Enabling UE to discover, select and access NPN as Hosting Network and receive Localized Services.
TS 22.61 §6.41.2.2 specifies:
-	Subject to regulatory requirements and localized service agreements, the 5G system shall allow a Home Network operator to automatically negotiate policies with the Hosting Network for allowing the Home Network’s subscribers to connect at a specific occasion, e.g., time and location, for their Home Network services.
According to the above, the UE is *allowed* by Home Network to select a Hosting Network, i.e., the UE is *not enforced* to select a Hosting Network. Therefore, the UE can decide (e.g. UE implementation) whether it stays in current serving network or it selects a Hosting Network. 
To access Localized Services, when the Validity Information is met, the UE may initiate Hosting Network selection according to the configuration.
This solution proposes a complementary approach where the Home Network may configure the UE only initiate Hosting Network selection when explicitly steered by the Home Network. The solution focuses on Home Network (PLMN or SNPN) steering to SNPN Hosting Networks.
Editor’s Note: Steering to PNI-NPN is FFS.
Based on the above, in this solution, the following general principles are proposed:
[bookmark: _Hlk103696354]-	The UE is (pre)-configured or provisioned (signalled) by Home Network with a List of SNPN Hosting Networks with Validity Information (i.e. time and/or location) and an Indication that the UE is only allowed to select a Hosting Network upon Steering by the Home Network, except if Home Network is not available in which case the UE is allowed to select an SNPN Hosting Network without Home Network steering, when Validity Information is met. 
-	When the Validity Information is about to be met, the UE starts searching for available and allowable SNPN Hosting Networks based on the List of SNPN Hosting Networks with Validity Information while the UE is served by a Serving Network.
-	If the UE finds available and allowable SNPN Hosting Networks, the UE reports those SNPN Hosting Networks to the Home Network. The Home Network then determines the Prioritized list of SNPN Hosting Networks to which the UE can register for the Localized Services using Home Network’s subscription/credentials. This list may contain a single SNPN Hosting Network.
-	In case the UE needs to register to Home Network using NWu interface, the N3IWF addresses of the Home Network are also configured in the UE. 
NOTE:	If the UE’s Serving Network is PLMN, and the UE’s Home Network is PLMN. The existing Roaming mechanism is applied to allow the UE to reach the UE’s Home Network
-	The UE selects and registers to a Hosting Network in the Prioritized list of SNPN Hosting Networks following the priority order in this list
[bookmark: _Toc101340419]6.X.2	Steering a UE to an SNPN Hosting Network
6.X.2.1	The serving network is Home Network of the UE
When the Validity Information is about to be met and the UE is configured with an Indication that the UE is only allowed to select a Hosting Network upon Steering by the Home Network, the following steps are executed:
-	The UE starts searching for available and allowable Hosting Networks based on the List of SNPN Hosting Networks with Validity Information while the UE is served by a serving network (Home Network).
-	If the UE finds any available and allowable SNPN Hosting Network(s), the UE initiates Service Request (SR) or Mobility Registration Update (MRU) procedure to report those available and allowable SNPN Hosting Network(s) to the serving network (Home Network).
-	The serving network (Home Network) determines the Prioritized list of SNPN Hosting Networks and includes this list in the response message of SR or MRU procedure to the UE to instruct the UE to regard the Prioritized list of SNPN Hosting Networks as highest priority networks than any other network including Home Network when selecting an SNPN Hosting Network.
-	When the UE receives the Prioritized list of SNPN Hosting Networks, the UE deregisters from the serving network (Home Network) and immediately selects and registers to an SNPN Hosting Network based on this list i.e. in prioritized order.
When the Validity Information is no longer met or if UE no longer needs the SNPN Hosting Network for Localized Services, the UE deregisters from the SNPN Hosting Network, deletes the Prioritized list of SNPN Hosting Networks, and initiates normal network selection for returning to Home Network.
6.X.2.2	The serving network is not Home Network of the UE
When the Validity Information is about to be met and the UE is configured with an Indication that the UE is only allowed to select a Hosting Network upon Steering by the Home Network, the following steps are executed:
-	The UE starts searching for available and allowable SNPN Hosting Networks based on the List of SNPN Hosting Networks with Validity Information while the UE is served by a serving network (any other available and allowable network except Home Network).
-	If the UE finds any available and allowable SNPN Hosting Network(s): 
-	Since the serving network is not Home Network, the UE needs to register to Home Network via NWu interface using the serving network as underlay network for connecting to the N3IWF of Home Network.
-	Then, the UE initiates SR procedure using the serving network (undelay network) to Home Network to report those available and allowable SNPN Hosting Network(s) to Home Network
-	The Home Network determines the Prioritized list of SNPN Hosting Networks and includes this list in the response message of SR to the UE to instruct the UE to regard the Prioritized list of SNPN Hosting Networks as highest priority networks than any other network including Home Network when selecting an SNPN Hosting Network.
-	When the UE receives the Prioritized list of SNPN Hosting Networks, the UE deregisters from the serving network and immediately selects and registers to an SNPN Hosting Network based on the list in prioritized order. 
When the Validity Information is no longer met or if UE no longer needs the SNPN Hosting Network for Localized Services, the UE deregisters from the SNPN Hosting Network, deletes the Prioritized list of SNPN Hosting Networks, and initiates normal network selection for returning to Home Network.
6.X.2.3	The selection of an SNPN Hosting Network without Home Network’s steering
When the Validity Information is met, and if the UE is not configured with an Indication that the UE is only allowed to select a Hosting Network upon Steering by the Home Network, the UE could decide whether it stays in the current serving network or the UE could select an SNPN Hosting Network for Localized Services based on the List of SNPN Hosting Networks with Validity Information e.g., up to the implementation.
In case of if Home Network is not available, i.e., the UE cannot find any available serving network, in which case the UE is allowed to select an SNPN Hosting Network without Home Network steering, when Validity Information is met.

6.X.3	Procedure
[bookmark: _Toc101340423]6.X.3.1	Steer a UE to an SNPN Hosting Network when the serving network is UE’s Home Network
In case that the Home Network of the UE is SNPN and the serving network is the UE’s subscribed SNPN. Based on the principles: 
-	The UE is (pre)-configured or provisioned (signalled) by the UE’s subscribed SNPN with the List of SNPN Hosting Networks with Validity Information and the UE is configured with the Indication that the UE is only allowed to select a Hosting Network upon Steering by the Home Network
-	The UE is also configured with the N3IWF addresses of the UE’s subscribed SNPN
Then the following steps are performed (shown in Figure 6.X.3.1-1):
Step 0: the UE registers to the UE’s subscribed SNPN
Step 1: When the Validity Information is about to be met, the UE starts searching any available and allowable SNPN Hosting Network(s) based on the List of SNPN Hosting Networks with Validity Information while the UE is served by the UE’s subscribed SNPN.
Step 2: If the UE finds any available and allowable SNPN Hosting Network(s), the UE initiates Service Request (SR) or Mobility Registration Update (MRU) procedure to report those available and allowable SNPN Hosting Network(s) to the UE’s subscribed SNPN.
Step 3: The UE’s subscribed SNPN determines the Prioritized list of SNPN Hosting Networks and includes this list in the response message of SR or MRU procedure to instruct the UE to regard the Prioritized list of SNPN Hosting Networks as highest network than other network including Home Network when selecting an SNPN Hosting Network
Step 4: When the UE receives the Prioritized list of SNPN Hosting Networks, the UE deregisters from the UE’s subscribed SNPN and immediately selects and registers to an SNPN Hosting Network based on the list in prioritized order. 
Step 5: When the Validity Information is no longer met or if UE no longer needs the SNPN Hosting Network for Localized Services, the UE deregisters from the SNPN Hosting Network, deletes the Prioritized list of SNPN Hosting Networks, and initiates SNPN network selection for returning to Home Network.


Figure 6.X.3.1-1: the UE’s subscribed SNPN/the UE’s HPLMN as the serving network steers the UE to an SNPN Hosting Network
In case that the Home Network of the UE is PLMN and the serving network is the UE’s HPLMN. Based on the principles: 
-	The UE is (pre)-configured or provisioned (signalled) by the UE’s HPLMN with the List of SNPN Hosting Networks with Validity Information and the UE is configured with the Indication that the UE is only allowed to select a Hosting Network upon Steering by the Home Network.
-	The UE is also configured with the N3IWF addresses of the UE’s HPLMN
Then the following steps are performed (shown in Figure 6.X.3.1-1):
Step 0: the UE registers to the UE’s HPLMN
Step 1: When the Validity Information is about to be met, the UE in SNPN access mode starts searching any available and allowable SNPN Hosting Network based on the List of SNPN Hosting Networks with Validity Information while the UE is served by UE’s HPLMN
Step 2: If the UE finds any available and allowable SNPN Hosting Network(s), the UE initiates Service Request (SR) or Mobility Registration Update (MRU) procedure to report those available and allowable SNPN Hosting Network(s) to the UE’s HPLMN.
Step 3: The UE’s HPLMN determines the Prioritized list of SNPN Hosting Networks and includes this list in the response message of SR or MRU procedure to instruct the UE to regard the Prioritized list of SNPN Hosting Networks as highest network than other network including Home Network when selecting an SNPN Hosting Network
Step 4: When the UE receives the Prioritized list of SNPN Hosting Networks, the UE deregisters from the UE’s HPLMN and immediately selects and registers to an SNPN Hosting Network based on the list in prioritized order. 
Step 5: When the Validity Information is no longer met or if UE no longer needs the SNPN Hosting Network for Localized Services, the UE deregisters from the SNPN Hosting Network, deletes the Prioritized list of SNPN Hosting Networks, and initiates PLMN network selection for returning to Home Network.
[bookmark: _Toc101340424]6.X.3.2	Steer a UE to an SNPN Hosting Network when the serving network is not UE’s Home Network
In case that the Home Network of the UE is SNPN or PLMN and the serving network is not the UE’s subscribed SNPN or the UE’s HPLMN, the steps are same as shown in Figure 6.30.3.1 with an additional step (i.e. Step 2 shown in Figure 6.X.3.2-1):
-	Step 2: To report the search result of the available and allowable SNPN Hosting Networks in SR procedure, the UE needs to register to its Home Network using NWu and the N3IWF of the Home Network using the current serving network as underlay network.


Figure 6.X.3.2-1: the UE’s subscribed SNPN/the UE’s HPLMN not as the serving network steers the UE to an SNPN Hosting Network
[bookmark: _Toc101340425][bookmark: _Hlk102664655]6.X.4	Impacts on services, entities, and interfaces
UE:
-	supports the List of SNPN Hosting Networks with Validity Information
-	supports the Indication that the UE is only allowed to select a Hosting Network upon Steering by the Home Network.
Home Network:
-	determines the Prioritized list of SNPN Hosting Network per UE based on the search report from UE
* * * * End of Changes * * * *
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