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Abstract of the contribution: This paper provides a solution for serving networks to assist UE in discovering hosting networks.  
1.
Discussion
1.1
Background
Solution #10 provides a solution for automatic selection of SNPN hosting networks for localized services. This solution is based on configuration in the UE, and does not impact the serving network. 
On the other hand, multiple proposed solutions in TR 23.700-08 provide means for the serving network to assist the UE, or in some cases, instruct the UE to select a hosting network. For example, Solution #29, which builds on top of Solution #10,  proposes that a serving network broadcasts in SIB when the hosting networks that are available in that area. This approach has though a few issues:

- 
UE is dependent on the serving network to discover hosting networks. In general, a UE should not depend on the serving network and rely on its own mechanisms for scanning and discovery of hosting networks for localized services. 
-
It requires quite an elaborate interaction between hosting networks and other serving networks, perhaps even in different countries to provide information on which hosting networks are available in which location. 
There is though one potential benefit that solutions like Solution #29 could achieve, which is to reduce the power and time needed for the UE to scan and discover hosting networks.

This document provides a solution which aims at aiding a UE in terms power and time reduction for scanning and discovering hosting networks, while not forcing any reliance on serving network assistance and keeping the interaction between hosting networks and serving networks to a minimum. 

1.2.
Proposed Solution
The proposed solution builds on top of Solution #10. 

It assumes that: 

-
The UE is configured for automatic selection of hosting networks for localized services as per Solution #10. 

-
The hosting network and serving network have some kind of agreement, part of which is serving network assisting in search for hosting network. 

-
In such agreement, the serving network knows the frequency bands at which the hosting network operates, although it does not need to know any other information regarding localized services or any other information. 

The NG-RAN is configured, in the area where the agreement has been made, to broadcast in SIB the frequency bands where hosting networks are available. 

If a UE is configured with automatic selection of hosting networks for localized services as per Solution #10, the UE may use the information in SIB to narrow down the search of hosting networks to the broadcasted frequencies. All other triggers and conditions as described in Solution #10 are not altered by this frequency band assistance information received in SIB.  

NOTE:
The frequency bands for hosting network information provided in SIB do not guarantee the actual presence of a specific hosting network in any of those bands at a specific time. This avoids the need for networks that are dynamically enabled and disabled for hosting nettwork operation to update the serving network each time the hosting network is enabled/disabled. 
3.
Text proposal
This paper proposes the following text to be added to TR 23.700-08.

>>>>BEGINNING OF CHANGES<<<<
6.XX
Solution #XX: Solution on top of Solution #10 for Serving Network to assist in discovery of hosting networks. 
6.XX.1
Introduction

The solution addresses Key Issue #4 (Enabling UE to discover, select and access NPN as hosting network and receive localized services) and builds on top of Solution #10.

6.XX.2
Functional Description

6.XX.2.1
General
This solution is based on Solution #10, and builds on top assistance from the serving network for discovery of hosting networks. 

It assumes that: 

-
The UE is configured for automatic selection of hosting networks for localized services as per Solution #10. 

-
The hosting network and serving network have a service level agreement, part of which is serving network assisting in search for hosting network. 

-
In such agreement, the serving network knows the frequency bands at which the hosting network operates, although it does not need to know any other information regarding localized services or any other information. 

In this solution, two options for Serving Network assistance in discovery of hosting networks are proposed.

6.XX.2.2
Serving network assistance information in SIB
In this option, the NG-RAN is configured, in the area where the agreement has been made, to broadcast in SIB the frequency bands where hosting networks are available. This option assumes that the serving network and hosting network(s) are willing to make the information available to any UE that is interested in this information. 
If a UE is configured with automatic selection of hosting networks for localized services as per Solution #10, the UE may use the information in SIB to narrow down the search of hosting networks to the broadcasted frequencies. All other triggers and conditions as described in Solution #10 are not altered by this frequency band assistance information received in SIB.  

NOTE:
The frequency bands for hosting network information provided in SIB do not guarantee the actual presence of a specific hosting network in any of those bands at a specific time. This avoids the need for networks that are dynamically enabled and disabled for hosting nettwork operation to update the serving network each time the hosting network is enabled/disabled. 
6.XX.2.2
Serving network assistance via dedicated signalling

This option assumes that the serving network and hosting network agree that only authorized UEs are subject to receive hosting network seach assistance information. 
In this option, the NG-RAN is configured with information on frequency bands where hosting network(s) may potentially be present.  
This information is provided by NG-RAN to authorized UEs in RRC signalling as follows:

-
The UDM contains as part of UE subscription information one bit indicating that the UE is enabled to receive assisance for hosting network discovery. 

-
 During registration procedure, the UDM provides to the AMF in subscription information that the UE is enabled to receive assistance for hosting network discovery. 

-
The AMF provides to NG-RAN, in every N2 initial UE context establishment, an indication that UE is enabled to receive assistance for hosting network discovery.

-
During RRC connection etablishment, a UE that is intetrested in disocvering hosting network(s) for localized services requests in RRC to receive assistance information.  

-
The NG-RAN, based on this indication from AMF, provides the UE with hosting network search assistance information, containing frequency band(s) with potential hosting network availability.
6.XX.3
Procedures
6.XX.3.1
Procedure for Hosting network search assistance information in SIB
Figure 6.XX.3.1-1 shows the procedure for a serving network to assist the UE in searching for hosting networks in SIB.
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Figure 6.XX.3.1-1: Hosting network search assistance information in SIB
0.
The UE is assumed to have been configured for automatic selection of hosting networks for localized services as per Solution #10. 
1.
The NG-RAN in the serving network is configured (based on SLA with hosting network(s)) to broadcast in SIB hosting network search assistance information, containing frequency band(s) with potential hosting network availability.

2.
If the hosting network search assistance information is present in SIB, the UE proceeds as per Solution #10, with the additional behaviour that the UE may narrow down or prioritize the frequency bands present in the hosting network search assistance information when searching for hosting networks. 
6.XX.3.2
Procedure for Hosting network search assistance information in SIB
Figure 6.XX.3.2-1 shows the procedure for a serving network to assist the UE in searching for hosting networks via RRC signalling.
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Figure 6.XX.3.2-1: Hosting network search assistance information in RRC
1.
A UE that is interested in discovering hosting network(s) for localized services indicates this in RRC connection establishment.  

2.
During registration procedure, regular steps as defined in TS 23.502 [3] are executed with the follogin differences:

- 
In Step 14, the UDM provides the AMF with an indication that the UE is enabled for Hosting Network search assistance. The AMF stores this indication in UE context.
-
In Step 21,  the AMF provides the NG-RAN with an indication that the UE is enabled for Hosting Network search assistance.

3.
If the UE indicated it is interested in discovering hosting networks, the NG-RAN received an indication from AMF that UE is enabled for Hosting Network search assistance, the NG-RAN based on configuration provides the UE with Hosting network search assitance information containing frequency band(s) with potential hosting network availability. The UE proceeds as per Solution #10, with the additional behaviour that the UE may narrow down or prioritize the frequency bands present in the hosting network search assistance information when searching for hosting networks. 

4. In any subsequent procedure where an N2 Initial UE context is established (e.g. subsequent registration procedure, service request procedure, etc), the procedure is unchanged except for the following additional flow of information:

 -
The AMF provides the NG-RAN with with an indication that the UE is enabled for Hosting Network search assistance.

-
If the UE indicated it is interested in discovering hosting networks, the NG-RAN received an indication from AMF that UE is enabled for Hosting Network search assistance, the NG-RAN based on configuration provides the UE with Hosting network search assitance information containing frequency band(s) with potential hosting network availability. The UE proceeds as per Solution #10, with the additional behaviour that the UE may narrow down or prioritize the frequency bands present in the hosting network search assistance information when searching for hosting networks.
6.XX.4
Impacts on services, entities and interfaces

The solution has the following impacts in addition to the impacts mentioned in Solution #10:

UE:

-
For SIB option: Receive new Hosting Network search assistance information in SIB.
-
For RRC option: Receive new Hosting Network search assistance information in RRC. 
-
Use that information to narrow down of prioritize search for hosting networks in the received frequency bands.

NG-RAN:

-
For SIB option: Broadcasting in SIB the Hosting Network search assistance information.
-
For RRC option: receive from AMF indication that UE is enabeld for Hosting Network search assistance, and provide Hosting Network search assistance information for such UE via RRC signalling. 

AMF (for RRC option only):

-
Receive in subscription information an indication that UE is enabeld for Hosting Network search assistance, and provide this indication NG-RAN over N2 signalling.

UDM (for RRC option only):

-
Include in subscription information to be provided to UE that UE is enabeld for Hosting Network search assistance.
>>>>END OF CHANGES<<<<
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