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[bookmark: _GoBack]Abstract: The contribution aims to update solution #12 to specify how UDM is involved in this solution since the interaction between the AMF and UDM is missing in the solution, which make the solution unclear. 
1. Introduction/Discussion
The contribution would like to clarify how UDM in the home network determine the UE location and update the information on available hosting network to UE. 
The SoR information provided by AMF to the UE is sent from the UDM. Therefore, the interaction between the AMF and the UDM is missing in the solution. The home network UDM is assumed to have the information of UE’s subscribed localized services and corresponding hosting network based on UE’s subscription. The UDM can subscribe to AMF about UE location information event in order to determine the location of UE and the availability of hosting network. When the UDM is aware of the availability of hosting network, it can update the information on available hosting network to the UE via AMF, e.g. via SoR procedure.
Additionally, the solution specifies that the AMF is aware of availability of hosting network(s) that corresponds to (allowed) areas (such as tracking area) which represent the current UE location as indicated in the Mobility Registration Update sent by the UE. The AMF may assign Registration Area to the UE in such a way that the UE performs Mobility Registration Update when UE moves to into the Tracking Area (TA) where the hosting network is present. However, how AMF assign the Registration Area is missing. Therefore, further clarification is needed. A possible option is that the UDM provide the location information to the AMF, enabling the AMF to assign the Registration Area based on the location information received by the UDM.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-08.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc43882368][bookmark: _Toc43882542][bookmark: _Toc104889537]6.12	Solution #12: Discovering services offered by SNPN while camping in a serving network
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The solution addresses key issue #4 "Enabling UE to discover, select and access NPN as hosting network and receive localized services" and proposes how UE becomes aware of hosting network for localized services.
UE may not actively search for available networks such as hosting network for localized services when UE is camped in home network.
This solution proposes that current serving network (PLMN or SNPN) may assist UE in discovering hosting network for localized services in specific conditions, such as when serving network determines that UE moves into area where localized services are available. For current serving network to able to assist UE in discovery of hosting network for localized services some level of co-operation between current serving network and hosting network is needed.
Once UE becomes aware of the hosting network with help of serving network, there can be several different alternatives for how the UE may connect to hosting network depending on the configuration of UE such as availability of credentials and configuration of hosting network.
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This solution addresses KI#4 and the following principles are used:
-	UE is assumed to have only single radio capability.
-	The home network UDM is assumed to have UE’s subscribe localized services and corresponding hosting network information e.g. location information represented by Tracking Area Code or Cell Id.
-	The home network UDM invokes Namf_EventExposure_Notify to receive UE location information event notification in order to determine the availability of hosting network. When the hosting network is available, the UDM can trigger SoR procedure to update information on available hosting network(s).
-	The home network UDM may send location information to the AMF, enabling the AMF to assign the Registration Area according to the received location information.
-	When the UE is camping in the home network, the home network AMF determines the location of the UE, for instance, based on AMF determining change of Tracking Area (TA), e.g. Tracking Area Code (TAC) or gNB cell id, in Registration Request (Mobility Registration Update) received from UE as specified in clause 4.2.2.2 of TS 23.502 [4].
-	The AMF is aware of availability of hosting network(s) that corresponds to (allowed) areas (such as tracking area) which represent the current UE location as indicated in the Mobility Registration Update sent by the UE. The AMF may assign Registration Area to the UE in such a way that the UE performs Mobility Registration Update when UE moves to into the Tracking Area (TA) where the hosting network is present. The AMF may be aware of the availability and other information of the hosting network(s) in the registration area by local configuration or based on the location information received from UDM, or by service agreement with hosting network.
-	Based on availability of the hosting network(s) in the location of the UE and considering other information such as subscription information, UE capability, roaming and local configuration/policies or other operator specific criteria, AMF may decide to assist UE in discovering hosting network(s).
-	If the serving network decides to assist UE in discovering hosting network(s), the AMF may
-	the AMF may include information on available hosting network(s) as part of Registration Accept message sent to UE.
-	the UDM may as part of registration procedure initiate Steering of Roaming (SoR), as specified in Annex C of TS 23.122 [6], to update information of available hosting network(s) to UE.
-	the AMF may initiate UE Configuration Update procedure, as specified in clause 4.2.4.2 of TS 23.502 [4], to update information on available hosting network(s).
Editor's note:	It is FFS whether the existing information element in the SoR is sufficient to carry hosting network related information or what enhancements are needed.
-	The AMF may invoke the Namf_EventExposure_Notify to provide mobility related event to (authorized) SMF(s) that have subscribed for the events by invoking Namf_EventExposure_Subscribe as specified in clause 5.3.4.4 of TS 23.501 [3] and clause 4.15.4.2 of TS 23.502 [4]. Mobility event notification may include information of available hosting network(s) or could be mapped (e.g. PRA) to such information in SMF. SMF may use the information of available hosting network(s) received from AMF to initiate PDU Session Modification to inform UE, e.g. using PCO, about specific details of hosting network configuration such as URL and other information that UE may use to access localized services captive portal for UE onboarding and remote provisioning purposes.
Editor's note:	How SMF is aware of UE configuration information for hosting network(s) is FFS.
-	UE could use the localized services captive portal, e.g. for UE onboarding to hosting network (to obtain credentials) while still connected in home network (or current serving network) and using existing PDU session.
-	Information of available hosting network(s) may include:
-	indication of availability of one or more hosting network(s);
-	list of (PLMN ID, SNPN ID), GINs (as defined in clause 5.30 of TS 23.501 [3]) or localized services specific identifier of available hosting network(s);
-	N3IWF address and necessary credentials to access hosting network(s);
-	Specific details of hosting network such as URL or other data for UE to be able to connect to the localized services captive portal page.
-	The serving network may also broadcast GIN that is localized services specific or localized services specific broadcast indicator to indicate localized services availability with which the hosting network has an agreement with. If GIN is used, the serving network also broadcasts GIN when requested by the UE. In case of localized services, a new indicator is needed in the broadcast that a GIN can be used to select a hosting network. GIN, the localized services identifier and other information such as HRNN (Human readable network name) may also be displayed on the UE allowing for manual selection by the user. The GIN that is hosting network specific or the hosting network specific indicator broadcasted by the serving network could be cell specific.
NOTE 1:	In R17 maximum number of GINs is 24 (see TS 38.331 [14]).
NOTE 2:	Broadcast details will be determined by RAN WG2.
-	Based on information of available hosting network(s) UE receives from current serving network (e.g. initiated by AMF or triggered by GIN broadcasted by the serving network), UE may
-	access hosting network using credentials owned by a Credentials Holder separate from the hosting network. Credentials Holder can be the home network (e.g. the PLMN or the SNPN). UE authorization for hosting network services is checked by the serving network.
Editor's note:	It is FFS how the UE determines what credentials to use to access hosting network, i.e. credentials from hosting network or CH or HPLMN.
-	access hosting network by using UE onboarding and remote provisioning as specified in clause 5.30.2.10 of TS 23.501 [3] with onboarding SUCI/SUPI and other configuration information provisioned using UE Configuration Update (or SoR) procedure while connected to home network.
-	access from the serving network to hosting network via NWu interface and N3IWF located in the hosting network using onboarding SUCI/SUPI in registration procedure. Onboarding SUCI/SUPI, N3IWF address, default credentials to establish connectivity via NWu to access hosting network and other data can be configured using UE Configuration Update procedure to the UE. The access credentials can be UE specific or usable by all UEs of a certain serving network. In this case hosting network acts as the overlay network, serving network acts as the underlay network. UE may use PDU session in (overlay) hosting network that is restricted to access only to the localized services portal page where the UE can be provisioned with service and network related data.
-	access hosting network that offers free services for users in the area, e.g. using sponsored connectivity.
-	access hosting network services for subscribers of the serving network (e.g. the PLMN or the SNPN) with which they have agreement. In this case, authorization to offer hosting network services is checked by the serving network.
[bookmark: _Toc26520151][bookmark: _Toc26530892][bookmark: _Toc26530942][bookmark: _Toc26530991][bookmark: _Toc30685095][bookmark: _Toc31014370][bookmark: _Toc31109411][bookmark: _Toc31109484][bookmark: _Toc31109575][bookmark: _Toc43819885][bookmark: _Toc43882371][bookmark: _Toc43882545][bookmark: _Toc104889540]6.12.3	Procedures
[bookmark: _Toc104889541]6.12.3.1	UE discovery, selection and access for hosting network using Registration procedure


Figure 6.12.3.1-1: UE discovery, selection and access for hosting network
1.	Registration Request (Mobility Update) update triggered due to TAC changes.
2.	Serving Network detects that the UE moved to area (TA, cell id) where localized service is offered.
3.	In TAs where localized services is are available, the serving network includes hosting network information as part of Registration procedure. The serving network may also include necessary information regarding hosting network (SNPN ID, GIN, DNN, S-NSSAI) for it to obtain limited connectivity to hosting network.
Editor's note:	How UDM in home network involving in the SoR procedure is FFS.
4.	Alternative to step 3, the hosting network information can be provided by the SMF in a PCO during PDU session establishment or update. The AMF may provide an indication in Nsmf_PDUSession_CreateSMContext or Nsmf_PDUSession_UpdateSMContext to the SMF to provide hosting network related information to the UE.
5.	UE may initiate PDU Session using DNN, S-NSSAI information received step 3 or 4 that the network redirects to the localized services  portal (PCF policies installed using PDR/FAR rules to redirect to localized services portal).
NOTE 1:	UE can use internet PDU Session, reactivate UP and simply use the link provided by the network e.g. in the PCO to reach the hosting network.
6.	Depending on information, subscription and authorization obtained for hosting network, UE may connect to hosting network using NWu connectivity or select hosting network directly
NOTE 2:	If UE should use hosting network as the underlay network later on and the PLMN as overlay, it might be necessary to provide N3IWF address of the PLMN as well.
[bookmark: _Toc104889542]6.12.3.2	UE discovery, selection and access for hosting network using UE Configuration Update procedure


Figure 6.12.3.2-1: UE discovery, selection and access for hosting network using UE Configuration Update procedure
1.	UE triggers Registration Request (Mobility Update) to TAC change and Registration procedure completes.
2.	Serving Network detects that the UE moved to area (TA, cell id) where localized service is offered.
3.	When localized services are available, the serving network using UE Configuration Update may provide UE with information of available hosting network(s) and other information as well as trigger the UE to perform scanning of hosting network(s) and if needed also provide the UE a trigger for the UE to determine whether to it needs to initiate change to SNPN selection mode.
4.	Depending on information, received in step 3 the UE may select and connect to hosting network directly or using NWu.
NOTE:	If UE should use hosting network as the underlay network later on and the PLMN as overlay, it might be necessary to provide N3IWF address of the PLMN as well.
[bookmark: _Toc104889543]6.12.3.3	UE discovery, selection and access for hosting network using Steering of Roaming procedure


Figure 6.12.3.3-1: UE discovery, selection and access for hosting network using SoR procedure
1.	Registration Request (Mobility Update) update triggered due to TAC changes.
2.	Serving Network detects that the UE moved to area (TA, cell id) where localized service is offered.
Editor's note:	It is FFS how the AMF triggers the home network to update SoR information during mobility registration update.
3.	In TAs where localized service is available, Steering of Roaming procedure is used to update information of available hosting network(s) and other information to UE.
4.	Depending on the information, subscription and authorization obtained for home network in SoR, UE may select and connect to hosting network directly.
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Editor's note:	This clause lists impacts to services, entities, and interfaces.
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