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Abstract of the contribution: Propose the new key issue of supporting network verified UE location in NR satellite access.
1	Discussion
In FS_eLCS_Ph3, the WT#7 aims at LCS architectural enhancement to satisfy location related services for satellite access as following. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: _GoBack]WT#7: For 5G with satellite access, in collaboration with RAN, study LCS architectural enhancement to support network verified UE location and network controlled positioning, and to meet location services related requirements defined in TS 22.261.
In R-17, when an UE using NR satellite access, the UE location information is used by the UE to perform network selection. Furthermore, in order to ensure to meet the regulatory requirements, the network will verify the PLMN selected by the UE is whether allowed to operate in the country of the UE location based on the UE location information as well[1].
For NR satellite access, a gNB with satellite coverage can provide service across multiple countries. Operators in these countries can share the same satellite access. However, different country may have different regulation, for example, an UE belongs to the network of country A is not allowed to access the network of country B via a non-roaming manner. To make sure the right access, SA2 has the following conclusion in R-17 to perform network selection (see subclause 5.4.11.5 in TS 23.501):
“For NR satellite access, a UE with location capability should use its awareness of its location to select a PLMN that is allowed to operate in the country of the UE location as specified in TS 23.122 [17].”
Meanwhile, in order to ensure that the regulatory requirements are met, the network may be configured to enforce UE location verification, as described below (see subclause 5.4.11.4 in TS 23.501):
“When the AMF receives a NGAP message containing User Location Information for a UE using NR satellite access, the AMF may decide to verify the UE location. If the AMF determines based on the Selected PLMN ID and ULI (including Cell ID) received from the gNB that it is not allowed to operate at the present UE location the AMF should reject any NAS request with a suitable Cause value and, if known in AMF, inform the UE of the country of the UE location.”
Besides, the broadcast TAI(s) and the TAI where the UE is geographically located, if known, will be provided as part of ULI by NG-RAN to the AMF. Using TA of the TAI provided by NG-RAN representing the UE location is reliable to 5GC, but it may be coarse and inaccurate since one TA in satellite access scenario may across multiple countries. Using UE-generated location information (e.g. GNSS/A-GNSS) is more accurate but may be unreliability which has been evaluated by SA3[2].
Based on the above information, the key issue intends to study LCS enhancement to support network verified UE location and network controlled positioning which can satisfy accuracy and reliability requirements to the NR satellite access
At least the following aspects need to be considered in potential solutions:
-	What is the granularity of distinguishing the UE location and what information can be represented the UE location which can meet accuracy in NR satellite access (e.g. doing verification based on the location information to meet regulatory requirements)?
-	How to acquire such location information by the network through LCS enhancement (e.g. Study the feasibility of transferring the TN LCS to NTN system) and how to verify the location information to ensure reliability (e.g. Study whether the NTN network dependent positioning is needed for network verified UE location)?
2. Reference
[1] 3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[2] S3i210282: "Reply LS on UE location aspects in NTN".

3 Proposal
[bookmark: _Hlk513714389]It is proposed to capture the following changes in TR 23.700-71.

*** first change ***
5.X	Key Issue #X: supporting network verified UE location in NR satellite access
[bookmark: _Toc22214905][bookmark: _Toc23254038]5.X.1	Description
[bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc509905226][bookmark: _Toc510604403][bookmark: _Toc22214904][bookmark: _Toc23254037]In R-17, when an UE using NR satellite access, the UE location information is used by the UE to perform network selection. Furthermore, in order to ensure to meet the regulatory requirements, the network will verify the PLMN selected by the UE is whether allowed to operate in the country of the UE location based on the UE location information as well.
Besides, the broadcast TAI(s) and the TAI where the UE is geographically located, if known, will be provided as part of ULI by NG-RAN to the AMF. Using TA of the TAI provided by NG-RAN representing the UE location is reliable to 5GC, but it may be coarse and inaccurate since one TA in satellite access scenario may across multiple countries. Using UE-generated location information (e.g. GNSS/A-GNSS) is more accurate but may be unreliability which has been evaluated by SA3.
Based on the above information, the key issue intends to study LCS enhancement to support network verified UE location and network controlled positioning which can satisfy accuracy and reliability requirements to the satellite access
At least the following aspects need to be considered in potential solutions:
-	What is the granularity of distinguishing the UE location and what information can be represented the UE location which can meet accuracy in NR satellite access (e.g. doing verification based on the location information to meet regulatory requirements)?
-	How to acquire such location information by the network through LCS enhancement (e.g. Study the feasibility of transferring the TN LCS to NTN system) and how to verify the location information to ensure reliability (e.g. Study whether the NTN network dependent positioning is needed for network verified UE location)?
*** end of change ***
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