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Abstract of the contribution: The contribution proposes a new solution on location verification for satellite access assisted by TN access.
1.
Introduction/Discussion

This solution addresses Key Issue #9 on support of positioning requirements related to satellite accesss.

2.
Text Proposal

It is proposed to adopt the following text within TR 23.700-71-020.
*** Start of the changes ***
6.0
Mapping Solutions to Key Issues

Editor's note:
This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping Solutions to Key Issues
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*** Second of the changes ***
6.x
Solution #x: Location Verification for Satellite Access assisted by TN access

6.X.1
Introduction


This solution addresses Key Issue #9 on support of positioning requirements related to satellite accesss.
When a UE using NR satellite access, the UE should first determine a most suitable PLMN based on its own physical location determination. As there may be border cases where the UE cannot determine sufficiently accurate or sufficiently precise in which country it is, in order to meet the regulatory requirements, the network needs to verify whether the PLMN selected by the UE is allowed to operate in the country of the UE location based on the UE location information. But the UE location information may not reliable since it was determined by gNB based on UE-generated location information (e.g. GNSS/A-GNSS ).
Such verification becomes essential in the country borders, especially in terrestrial border. There is usually terrestrial cellular network coverage in such areas. This solution provides a method to do NTN location verification for UE using satellite access based on the UE location provided by TN access (e.g. NR) and based on the following assumptions:

· The UE has the capability to support both TN access and NTN access

· The area of the UE present location has both TN and NTN network coverage
6.X.2
Functional Description


The high level functional description of this solution is as follows:
· During the registration procedure through NR satellite access, the UE indicates the capability of supporting TN acesss (e.g. NR). 
· If the network intends to do NTN location verification for UE using satellite access, it requests UE to initiate registration via TN access.
· The UE intiates Registration through TN access. The TN access (e.g. gNB) provides UE location information to the network through NGAP message. After receiving the UE location, the network responds Registration Reject to the UE.
· The AMF verifies the PLMN selected by the UE is whether allowed to operate in the country of the UE present location based on the UE location receiving from TN access.
NOTE 1:
Solution works in areas covered by both TN access and NTN access and the UE has the capability of supporting both TN access and NTN access.
NOTE 2:
How to support emergency service is out of scope in this solution. 
6.X.3
Procedures
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Figure 6.X.3-1: Procedure for location verification for satellite access assisted by TN access
1. For a UE accessing to 5GC using NR satellite access, the UE sends a registration request message to AMF1. As per existing procedure, parameters such as registration type, SUCI or 5G-GUTI, etc, are contained in the message. Besides that, if the UE supports 3GPP TN access (e.g. NR), the capability is also included in the message.
2. The AMF1 registrates to the UDM using Nudm_UECM_Registration message as described in clause 4.2.2.2.2 in TS 23.502.
3. The AMF1 determines NTN location verification for NR satellite access is needed, it returns the Registration Accept message to the UE with an indication to request the UE to access via TN access.
4. The UE sends registration request via TN access to AMF2 which includes “NTN location verification” to indicate the registration procedure is used to provide UE location for NTN location verification. The TN RAN (e.g. gNB) sends the UE location information in NGAP to the AMF2.
5. The AMF2 registers with the UDM using Nudm_UECM_Registration. The UDM stores the UE location information received from TN access.
Editor’s note:
 it is FFS how to inform the UE location information received from TN access to the UDM, if TN access and NTN access belongs to different PLMN.
6. The AMF2 sends registration reject message to UE with a suitable cause value indicating NTN location verification.

7. The UDM sends Nudm_SDM_Notification to provide the UE location receiving from TN access to the registered AMF1.
8. Based on the UE location receiving from TN access, the AMF1 can verify whether the UE is allowed to operate in the country/area of the UE present location.
6.X.4
Impacts on services, entities, and interfaces

Editor's note:
This clause lists impacts to services, entities, and interfaces.

UE
· Capability to support both TN accesss and NTN access, inform this capability to the network.
AMF

· Based on the UE capability, requests UE to initiate registration through TN access.

· Requests UE location information from UDM. 
· Based on the UE location information receiving from TN access, verifies the PLMN selected by UE is whether allowed to operate in the country of the UE location.
UDM
· Receives and Stores UE location information through registration procedure via TN access.
· Provides the UE location information to the AMF.
*** End of the changes ***

3GPP

SA WG2 TD



UE
NTN RAN





3. Registration Accept (TN access request for NTN Location verification)

1. Registration Request (supporting TN access)
8. NTN Location verification based on UE TN location
TN RAN
AMF2
UDM
AMF1




4. Registration Request (UE TN Location)


5.Nudm_UECM_Registration (NTN Location verification, UE TN Location)

6. Registration Reject

7. Nudm_SDM_Notification (UE TN Location)
2.Nudm_UECM_Registration



