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Discussion
1. “Editor's note:	How UE receiving the SIB from the hosting network while the UE is still connecting to another network is FFS.”
There can be two ways for UE to receive the SIB from the hosting network while the UE is still connected to the home  network: 
1) User manually switches the radio to the hosting network for manual discovery and selection. User doing so can be triggered by certain events, such as in the proximity of the local services venue. This may lead to UE to deregister from the serving network first. If user only wants to discover the local services via query procedure proposed by this solution, then UE may re-register back with the home network soon after receiving localized service information.   
2) When UE is in the RRC_IDLE or RRC_INACTIVE state with the home network, then UE can switch its radio to receive the SIB from the hosting network. This requires some coordination between UE and the home network to avoid service interruption, such as UE sends localized services discovery indication with the service release request message and initiates the paging restriction, such as defined in TS23.501, clause 5.38.5. The home network can also provide the service to UE by allocating a time window for UE to conduct localizes services discovery while UE is in the RRC_INACTIVE or RRC_IDLE state. During this period, the home network will suspend the paging for the UE. This service discovery window information can be provided to UE during the UE registration procedure or be configured by UE’s home network.    
2. “Editor's note:	For the case which UE only uses registration message to query the localized service information, whether a UE is assumed that it is able to be simultaneously connected to both the hosting and home networks, or manual selection is assumed is FFS.
For the case which UE only uses registration message to query the localized service information from the hosting network, UE may either query the information using manual selection which UE may de-registered from the home network first then conduct query with the hosting network; Or UE may still be able to connected with the home network and it can only conduct the query with the hosting network when it is in the RRC_IDLE state or RRC_INACTIVE state. Same solution as receiving SIB from hosting network while connected with home network can be used. 


Proposal
*** START CHANGES ***
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As illustrated in the Key #4, UE need to be able to discover the hosting network and the localized service being hosted by this network. One aspect of KI #4 is to identify the mechanism to provisioning UE with appropriate localized service information. Considering we need to support the cases which the UE may or may not have prior subscription or information about the hosting network and the localized service, this solution is to propose an information query/response mechanism by enhancing the registration procedure to allow UE to query the localized service information from the hosting network which UE may or may have subscription with.
The localized service information may include local service ID or name, service availably (e.g. time, duration and location), local service captive portal address, information about available local hosting networks associated with the local service as described in solution #12, so on. UE can use the information for selecting and accessing the localized service and hosting network by the user's request.
NOTE:	This solution does not intent to define the detail of the localized service information, but it focuses on how to deliver the information from network to UE by the user's request.
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This solution proposes to allow UE to use registration procedure to query the localized service information from the AMF of the hosting network. The local hosting network may configure a designated AMF to handle the UE access for localized service and store the localized service information. The localized service information stored in the designated AMF can be configured locally or provisioned by the localized service provider's AF via NEF. A new localized service intention indicator or new Registration Type is carried in the registration request message sent by UE to the AMF, to indicates UE's intention of using the registration for the query of localized service information. The gNB of the hosting network can use this indicator to select the designated AMF and forward the registration to this AMF, if there is a designated AMF for localized services. Upon receiving this indication, the designated AMF can provide UE with the localized service information during or after the registration procedure by using the Registration Accept message or Configuration Update Command. The UE may not have the right subscription which allows UE to access the hosting network before UE queries the localized service information, e.g. the user may not buy a ticket which has the credentials information, therefore, UE may only use the registration procedure to query the localized service information instead of registering to the network. For the latter case, network will send registration reject to the UE but with cause value of localized information query response along with the localized service information shown to the user. And UE may use the queried localized service information to subscribe the localized services (e.g. User uses the service portal address to subscribe the services) and manually select the hosting network later.
There can be some different registration intention indicators or registration type which can be carried in the registration request:
-	Local service information Query only: This indicates the UE only uses this registration request to query localized service information without actual camping and registering to the network. After the hosting network gNB receives the registration request message with this indicator, the gNB forwards the request message to the AMF which can provide the information, such as the designated AMF. The AMF skips the normal registration procedure and just responses UE with registration reject but with cause value of localized information query response along with the localized service information. In this case, if UE is still connected and registered with the home network, UE can be either manually initiated by user to deregister from the home network and conduct query with the hosting network, or UE conducts the localized service information query while UE enters the RRC_IDLE or RRC_INACTIVE state based on a stored localized service discovery policy which contains conditions under which service discovery with other hosting network(s) can be conducted. UE and the home network can use paging restriction as defined in TS23.501 clause 5.38.5 while UE is conducting localized service query with the hosting network RRC_IDLE or RRC_INACTIVE state.
-	Registration with local service information query: This indicates that the UE would like to collect local service information during service registration phase. After the hosting network gNB receives the registration request message with this indicator, the network forwards the request message to the AMF which can provide information, such as the designated AMF. The AMF can provide the localized service information by either adding the localized service information in the registration accept message or sending separate NAS message, such as UCU.
-	Registration only: This indicates that the UE only wants to conduct normal service registration without collecting the localized service information. When the local service intention indicator is absent in the registration request message, it's default to consider the intention indicator is registration only, in order to support backword compatibility or the network which doesn't support localized services.
In addition, the AMF will indicate how the localized services can be accessed by either providing a specific slice and/or a PDU session The AMF may also provide the UE a list of Tracking Areas, e.g. called "Localized Services availability area", where the localized services are available. The UE will then use this information instead of periodical searches to discover localized services.
In case a certain localized service was not available when the UE asked for it during the registration and now has become available, the network can page the UE (if it happens to be in IDLE Mode), bring it to Connected Mode and then provide the needed information by means of UCU procedure.
In order to enable UE to use registration message to query localized service information, the hosting network needs to broadcast its capability of supporting the localized service access (e.g. using SIB message).UE only send register request with localized service query to the hosting network which supports localized service access. 
If UE is connected to the home network and supported by the home network, UE can conduct localized service information query with the hosting network including receiving the SIB messages from the hosting network while UE is in the RRC_IDLE or RRC_INACTIVE state. UE and the home network can use paging restriction as defined in TS23.501 clause 5.38.5 while UE is conducting localized service query with the hosting network. 
UE can initiate localized service query procedure either manually by the user or being trigged by a stored localized service discovery policy which contains conditions under which service discovery with other hosting network(s) can be conducted, such as time, Localized Services availability area, as well as allowed discovery window duration (this can be used to configure the paging restriction information) while UE is in RRC_IDLE or RRC_INACTIVE state. This policy can be provisioned by the home network, or localized service providers or User. The home network can also trigger UE to conduct the localized service discovery procedure while UE enters RRC_IDLE or RRC_INACTIVE state and certain conditions are met, such as time, Localized Services availability area, so on. In order to trigger UE to conduct localized service discovery, the home network includes a localized service discovery indication and a discovery window which the page restriction is applied in the AN release message sending to UE.

Editor's note:	How UE receiving the SIB from the hosting network while the UE is still connecting to another network is FFS.
Editor's note:	For the case which UE only uses registration message to query the localized service information, whether a UE is assumed that it is able to be simultaneously connected to both the hosting and home networks, or manual selection is assumed is FFS.
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[bookmark: _Toc104889622]6.26.3.1	UE query local service information without registering with the hosting network


Figure 6.26.3.1-1
1.	RAN of hosting Network C broadcasts SIB message which includes indication for supporting localized service.
2.	UE1 of Network A is interested in the localized service provided by local network C. Although UE1 may not have a subscription which allow it to access the network C, UE1 may still like to know local services information before making a decision to register to network C to access the local services which the User is interested. UE1 sends registration request message with an indicator "Local service information Query only" for querying local service information.
3.	After receiving this registration request message with "local service information query only" indicator, RAN selects the designated AMF2 per the local configuration.
4.	RAN forwards the registration request message to AMF2.
5.	AMF2 sends a registration reject to UE1 with cause code of local service information response as well as the addition local service information as queried by the UE.
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1.	RAN of hosting Network C broadcasts SIB message which includes indication for supporting localized service.
-	Option a: If UE likes to receive local service information.
2a.	UE1 of network A may have the subscription to allow it to access network C and decides to regiser to the Network C. UE1 sends a registration request message with an local service intention indicator "Registration with local service information query".
3a.	After receiving this registeration request message with "Registration with local service information query" indicator, RAN selects the designated AMF2 per the local configuration.
4a.	RAN forwards the registration request message to AMF2.
5a.	AMF2 sends Registration Accept to UE1 with additional local service information as queried by the UE.
Or:
6a.	After AMF2 sends reqistration accept to UE1, AMF2 may send additional NAS message to UE, such as UCU which contains the local service information as queried by UE.
-	Option b:	UE already has the local service information, or UE is not interested to collect local service information at this monent.
2b.	UE1 sends registration request without any local service intention indicator or with " Registration only".
3b.	RAN forwards the registration request to AMF1 which is not designated for handling local services.
4b.	AMF1 sends registration accept to UE1.
[bookmark: _Toc104889624]6.26.4	Impacts on services, entities and interfaces
Editor's note:	Further impacts are FFS.
RAN:
-	Broadcasts of localized information SIB in hosting network.
-	Selects the proper AMF based on the registration type/intention indicators from UE.
-  Sends indication to trigger UE to conduct localized services discovery while UE enters RRC_IDLE or RRC_INACTIVE state if the home network supports triggering UE to conduct localized service discovery. 

UE:
-	Informs the AMF in hosting network that it is interested in localized services or localized service information.
-	Uses the provided information about the availability of the localized services, received in UCU, Registration Reject or Registration Accept, to access the services.
-  Initiates localized service query procedure either manually by the user or being trigged by a stored localized service discovery policy which can be provisioned by the home network, or localized service provider or the User.
-  Conducts localized service discovery or receives SIB messages from the hosting network while in RRC_INACTIVE or RRC_IDLE state if UE is still connected with the home network. 
AMF:
-	Provides the necessary information about the availability of the localized services to the UE in UCU or Registration Accept.
-	Provides to the UE a list of Tracking Areas where certain services are available in the Registration Accept, Registration Reject or UCU message.
-  Provides the UE a localized service discovery policy which contains conditions under which service discovery with other hosting network(s) can be conducted, such as time, Localized Services availability area, as well as allowed discovery window duration while UE is in RRC_IDLE or RRC_INACTIVE state.
NOTE:	It may require SA3 analysis on security and authentication impact for the case which UE query the localized service information without registering with the hosting network.
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