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1 Introduction
In the previous meetings, companies proposed that RAN2 should discuss the handling of the case that handover occurs during the verification of UE location procedure. In this paper, we will provide some analysis on this issue.
2 Discussion 

According to current discussion, single satellite positioning is considered with higher priority. Generally, the positioning accuracy of the triangulation methods via the single satellite relies on the separation of the measurement points. RAN1 provides some evaluation results which proves that in order to guarantee the required positioning accuracy, the required over-the-air latency of multi-RTT positioning method ranges from less than 10s up to 180s. The conclusion is copied as follows [1].
	Conclusion:
For network verification of UE location in NR NTN with single satellite in view with multi-RTT positioning: 
· From RAN1 perspective, if the UE’s Rx-Tx time difference measurements report can be assumed to be trusted, multi-RTT positioning method using Rx-Tx time difference measurements can meet the accuracy requirement of less than 10km with 90% confidence, in case of:

· At least LEO600 based deployment

· Earth fixed cells

· Earth moving cell at least if UE dwell time within the cell is enough to perform at least two RTT measurements

· Note: the required over-the-air latency reported in evaluations ranged from less than 10s up to 180s


For LEO case, UE’s serving satellite may change every tens or hundreds of seconds due to high speed mobility of satellite. Therefore, it is possible that UE changes its serving satellite during the verification of UE location. 
As shown in Figure 1, handover might occur in two kinds of scenarios. 
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Figure 1. Handover occurs during positioning. (a). Handover occur between two measurement procedures. (b). Handover occur within one measurement procedure
In the first scenario, handover occurs between two TX-RX difference measurement procedures when TX-RX difference measurement is not ongoing for the UE, as shown in Figure 1 (a). Handover interruption has no impact on the verification on the UE location in this scenario. Because each TX-RX difference measured by the NG-RAN node is accurate without interruption. For example, in Figure 1 (a), there is no interruption when TX-RX difference is respectively measured at T1, T2 and T3. Although the serving satellite changes from T2 to T3, it will not affect the UE location measurement.
In the second scenario, handover occurs when the Tx-Rx difference is being measured. As shown in Figure 1(b), at T2, after the PRS is sent via satellite1, the serving satellite is changed to satellite2. So that the SRS sent by UE will be received by satellite2. In this case, the sending of PRS and the receiving of SRS correspond to different satellites, making the measured Tx-Rx difference inaccurate. There may be some issue with this case. However, it can be solved by applying similar handling as legacy positioning procedure during handover. In legacy, NG-RAN node will inform LMF of the serving cell change as specified in TS 38.455, and the positioning measurement will be reconfigured after handover:

9.2.1
Cause

The purpose of the cause information element is to indicate the reason for a particular event for the whole protocol.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED

(Unspecified, Requested Item not Supported, Requested Item Temporarily not Available,

..., Serving NG-RAN node changed, Requested Item not Supported on Time

)
	

	3 >Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,

Semantic Error,
Unspecified,

Abstract Syntax Error (Falsely Constructed Message),

...)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Unspecified,

...)
	


There may be some RAN3 impact since gNB informs LMF via NG interface. So an LS to RAN3 is needed once this legacy behavior is agreed to be reused.
Observation 1: If handover occurs between two TX-RX difference measurement procedures, there is no impact on the verification of UE location.
Proposal 1: If handover occurs when the Tx-Rx difference is being measured, the gNB should inform LMF of the handover, same as legacy. 
Proposal 2: Send an LS to RAN3 if RAN2 agrees to reuse the legacy mechanism to inform LMF of the handover.
4 Conclusion

In this contribution, we discussed the network verified UE location and have the following proposal:
Observation 1: If handover occurs between two TX-RX difference measurement procedures, there is no impact on the verification of UE location.
Proposal 1: If handover occurs when the Tx-Rx difference is being measured, the gNB should inform LMF of the handover as legacy. 
Proposal 2: Send an LS to RAN3 if RAN2 agrees to reuse the legacy mechanism to inform LMF of the handover.
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