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1 Introduction

Network-verified UE location has been discussed at the last RAN3 meeting, where it was agreed that [1]:

· The verification is performed in the CN.

· If the reported UE location is not correct, the CN will take necessary action and Rel-17 behavior can be kept as baseline. 

· RAN3 will wait for RAN1/2 progress on the specific positioning method to be used for verification.

Furthermore, the following recommendations were made in the RAN SI [2]:

· Assume that the UE is attached to a network (so that its context has been set up in the network) for the purpose of positioning.

· When considering solutions based on positioning methods, existing 3GPP defined RAT dependent positioning methods shall be considered as baseline. Other methods are not precluded.

· Solutions using existing NG-RAN architecture and procedures shall be considered.

While RAN1 and RAN2 discuss on the positioning method specifics, we think it is possible to start capturing the RAN3 agreements into a BL stage 2 text. We will motivate and introduce such text.
2 Discussion

2.1 Mapping RAN3 Agreements on the LCS Architecture

The current NG-RAN positioning architecture is shown in Figure 1 [3].
The AMF receives a request for location service for a target UE from another entity (e.g., GMLC or UE) or it decides itself to initiate a location service on behalf of a particular target UE. Then the AMF sends a location services request to an LMF.
The LMF processes the location services request, which may include transferring assistance data to the target UE to assist with UE-based and/or UE-assisted positioning, and/or may include positioning of the target UE. The LMF then returns the result of the location service (e.g., a position estimate for the UE)  back to the initiating entity (AMF, GMLC, or UE). [3]
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Figure 1: UE positioning architecture in NG-RAN [3].

The RAN3 agreements are fully consistent with the current LCS architecture. Once the UE is connected, the AMF may trigger the location services request toward the LMF, which processes it and returns the result to the AMF. The AMF can then take the necessary action.
Proposal 1: To verify the UE location, the AMF may trigger the location services request toward the LMF, which processes it and returns the result to the AMF; the AMF can then take the necessary action. This is fully consistent with current positioning stage 2.
More in detail, Sec. 5.2 of current positioning stage 2 already specifies the applicable signaling flow [3] (shown in Figure 2 for convenience).
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From the recommendations by TSG RAN it descends that:

a) we will be considering UE-associated procedures for e.g. NRPPa, and 

b) we will consider the signaling flow in Figure 2.
Proposal 2: For network-verified UE location, we should consider UE-associated procedures, and we should refer to the signaling flow for “Location Service Support” in Sec. 5.2 of TS 38.305.
In detail:

1. Once the UE has attached (provisionally / for the purpose of positioning) to the network, the AMF triggers a Location Service Request (Steps 1b-2 in Figure 2).

2. The LMF triggers the appropriate NG-RAN node and/or UE procedures, at the end of which the Location Service Response is signaled to the AMF (Steps 3a-4, 5b in Figure 2).

3. The AMF now knows whether the UE location is consistent with the area that the AMF itself is serving; if it is not, the AMF may trigger UE detach procedure toward the NG-RAN (including sending UE CONTEXT RELEASE COMMAND message over NG) This is consistent with [4]
.

Proposal 3: Once the UE has attached, the AMF may trigger a Location Service Request, receiving a Location Service Response from the LMF with the verified UE location; if the verified UE location is not consistent with the area the AMF is serving, the AMF may trigger UE detach procedure toward the NG-RAN.
Notice that the above does not require any change to existing positioning Stage 2 by RAN3 and/or RAN2. Steps 1 and 2 above are part of positioning functionality since Rel-15, and step 3 is enabled by Rel-17 NTN functionality (including the NGAP cause value “UE not in PLMN serving area”, which in principle can still be used to notify the RAN that the UE location was not correct).
At this point we have not identified any stage 3 impact.
The above is valid for UE registration; some further check might be needed for connected-mode mobility.

Proposal 4: The signaling flow for network-verified UE location does not require any change to existing Stage 2; no stage 3 impact has been identified at this time. This is valid for UE registration; further check might be needed for connected-mode mobility.
While RAN1/RAN2 discuss the appropriate positioning method(s), it seems beneficial to capture the above in stage 2 [5].
Proposal 5: While waiting for RAN1/RAN2 discussion, RAN3 can endorse as BL the CR [5] for TS 38.300.
2.2 Further Observations on Deployment
This issue was discussed at RAN #96, and the RAN part was concluded. Among other things, it was observed that [2]:

· In an NTN scenario characterized by very large cells connected to several country-specific core networks (MOCN network sharing) it may not be possible for the RAN to select the appropriate core network based on serving cell information alone.
If common sense is used, this issue becomes less severe:

· Core networks in MOCN will always require a certain amount of coordination and configuration;
· Realistic deployments are likely to have more granular cells, which significantly mitigate this problem;
· NTN deployments with appropriate cell sizes (e.g. comparable to terrestrial cell sizes), not deployed across country borders, will not suffer from this problem: legacy ULI will be sufficient to determine UE location.
For this reason, it seems beneficial to capture the above in an informative note in Stage 2 [5].
Proposal 6: Capture in an informative note in Stage 2 [5] that NTN deployments with cell sizes of appropriate size, not deployed across country borders, enable determining UE location with legacy functionality without the need for verification from the network.
3 Conclusions and Proposals

Our proposals are summarized below.

Proposal 1: To verify the UE location, the AMF may trigger the location services request toward the LMF, which processes it and returns the result to the AMF; the AMF can then take the necessary action. This is fully consistent with current positioning stage 2.
Proposal 2: For network-verified UE location, we should consider UE-associated procedures, and we should refer to the signaling flow for “Location Service Support” in Sec. 5.2 of TS 38.305.
Proposal 3: Once the UE has attached, the AMF may trigger a Location Service Request, receiving a Location Service Response from the LMF with the verified UE location; if the verified UE location is not consistent with the area the AMF is serving, the AMF may trigger UE detach procedure toward the NG-RAN.
Proposal 4: The signaling flow for network-verified UE location does not require any change to existing Stage 2; no stage 3 impact has been identified at this time. This is valid for UE registration; further check might be needed for connected-mode mobility.
Proposal 5: While waiting for RAN1/RAN2 discussion, RAN3 can endorse as BL the CR [5] for TS 38.300.
Proposal 6: Capture in an informative note in Stage 2 [5] that NTN deployments with cell sizes of appropriate size, not deployed across country borders, enable determining UE location with legacy functionality without the need for verification from the network.
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� EMBED  ���Figure � SEQ "Figure" \* ARABIC �2�: Location service support by NG-RAN � REF _Ref114483326 \r \h ��[3]�.








� “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. If the UE is already registered to the network when the AMF determines that it is not allowed to operate at the present UE location, the AMF may initiate deregistration of the UE. The AMF should not reject the request or deregister the UE unless it has sufficiently accurate UE location information to determine that the UE is located in a geographical area where the PLMN is not allowed to operate.” (Sec. 5.4.11.4 of � REF _Ref114761742 \r \h ��[4]�)
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