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Abstract: A new solution for KI#9 to enforce mobility restriction for NR satellite access 
1. Introduction/Discussion
This solution solves the TAI determination issue of KI#9:
Using UE-generated location information (e.g. GNSS/A-GNSS) to determine the TAI where the UE is geographically located can be accurate but may be unreliable as has been evaluated by SA WG3.
‘GNSS/A-GNSS cannot be considered as reliable or trusted unless the information provided by the UE can be verified by the network’ has been confirmed by SA3 in S3i210282. It can be deduced that TAI determination has the same issue.
S3i210282: 
Question 2: RAN2 would like to ask SA3 and SA3-LI to confirm whether A-GNSS based UE location information, i.e. computed at network using A-GNSS based measurements provided by UE, or computed by UE, can be considered reliable e.g. for lawful interception.
SA3LI notes that any method which relies solely on UE-generated location information is unlikely to be considered reliable for network selection purposes. Therefore, a method such as GNSS/A-GNSS cannot be considered as reliable or trusted unless the information provided by the UE can be verified by the network. In the event that the available location information is insufficient for the AMF to determine the UE location with comparable accuracy and reliability to terrestrial networks, SA3LI considers that invocation of LCS procedures via the LMF may be necessary to fulfil regulatory obligation.
This solution proposes to use NI-LR procedure to determine the TAI where the UE is geographically located, when NG-RAN reports multiple TAIs to AMF and any but not all of them are Forbidden Area or Non-allowed area. This enables AMF to enforce precise mobility restriction for UE with NR satellite access, which is not supported in R17 based on description in TS 23.501 clause 5.4.11.8.
5.4.11.8	Support for mobility Forbidden Area and Service Area Restrictions for NR satellite access
- The UE considers it is in a Forbidden Area if the only received TAI is forbidden, or if all received TAIs are forbidden and is not within a Forbidden Area in the case that at least one broadcast TAI is not forbidden.
- The UE and AMF consider the UE to be in a Non-Allowed Area if none of the broadcast TAIs is Allowed. The UE and AMF consider the UE to be in an Allowed Area if at least one broadcast TAI is allowed.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-71.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc104475704]6.x	Solution #x: UE location determination for Mobility Restriction enforcement
[bookmark: _Toc16839383][bookmark: _Toc23236015][bookmark: _Toc104475705]6.X.1	Introduction
Using UE-generated location information (e.g. GNSS/A-GNSS) to determine the TAI where the UE is geographically located can be accurate but may be unreliable as has been evaluated by SA WG3.
To perform precise Mobility Restriction enforcement, this solution propose to use NI-LR procedure to determine the TAI where the UE is geographically located, when NG-RAN reports multiple TAIs to AMF and any but not all of them are Forbidden Area or Non-allowed area.
[bookmark: _Toc104475706]6.X.2	Functional Description



Figure 6.x-1: LPHAP requirement awareness by LMF
1. AMF receives a NGAP message containing User Location Information for a UE using NR satellite access during a Mobility Management or Session Management procedure. The ULI information contains multiple TAIs.
NOTE 1: In step1, NG-RAN does not indicate the TAI in which the UE is located as part of the ULI
2. AMF determines to initiate NI-LR procedure if any but not all of the received TAIs in step 1 is Forbidden or Not-Allowed.
3. AMF sends Nlmf_location_DetermineLocation request to LMF including a UE TAI determination indication.
4. Based on the indication of step 3, LMF may does not select UE standalone or UE-based positioning mode for UE positioning, or also may restrict the usage of UE-assisted method, which can ensure that network verification of UE location is performed with a reliable method. 
[bookmark: _GoBack]NOTE 2: The positioning method mode selection needs coordination with RAN TSG WG and depends on RAN supported methods.
5. LMF sends the UE location estimate to AMF via Nlmf_location_DetermineLocation response.
6. AMF maps the UE location into TAI and performs mobility restriction based on clause 5.3.4.1 of TS 23.501 [2].
NOTE 3: AMF is configured with TAI geographic information.
* * * * End of changes * * * *
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