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In RAN#110-e, the following agreements were made regarding network verified UE location in non-terrestrial networks [1].
	Agreement
The following 3GPP defined RAT dependent positioning methods shall be considered as starting point for the study on Network verified UE location in case of NGSO based NTN deployment:
· Multi-RTT
· DL/UL-TDOA
Note-1: Other methods (e.g. AoA based) are not precluded
Note-2: RAT independent positioning methods are not under the scope of the study

Agreement
For evaluating positioning performance in NTN, the following metrics apply.
· Horizontal accuracy:
· Horizontal accuracy is the difference between a calculated horizontal position by the network and the actual horizontal position of a UE (for evaluation purposes)
· At least CDFs of horizontal positioning errors are used as a performance metrics in NR positioning evaluations
· At least the following percentiles of positioning error is analyzed 50%, 67%, 80%, 90%, 95%


In this contribution, we discuss motivation for IDLE mode positioning for NTN communication.
UE location determination during initial access 
Background
As noted by Issue #12 of the RAN1#110 FL summary on NW verified UE location [2], it may be necessary for NG RAN to have UE location information verified as early as possible to facilitate, for example, AMF selection. Performing at least some aspects of UE location verification during initial access may therefore be well motivated in NTN. Although there was insufficient time to conclude in the previous meeting, the following FL recommendation is captured:
“RAN1 to discuss whether a positioning method could be identified for UE Location determination during Initial access.”
IDLE mode positioning
NR positioning methods such as DL, UL and/or DL&UL positioning can be considered for IDLE mode positioning. Although DL-TDOA based on one satellite may be possible, synchronization between the UE and network needs to be established. Thus, during the initial access, one-to-one positioning method such as RTT or UL-based positioning may be desirable for IDLE mode positioning. For example, the RTT based positioning method does not require inter-TRP coordination and requires the UE to report UE Rx-Tx time (difference between reception time of DL signal and transmission time of UL signal). For UL-based positioning, the UE can transmit UL signal and NW can make timing/angle measurements based on the received signal. Firstly, during the study, achievable accuracy during IDLE mode can be discussed. Thus, the following proposal is made.
Proposal 1: Study achievable accuracy of IDLE mode positioning for NTN
Positioning using SRSp or PRACH during IDLE mode can achieve positioning during IDLE mode. UL-based positioning during initial access can be based on the transmission of PRACH preambles. The assistance data for identifying which of the RACH resources (e.g., PRACH preambles, RACH occasions) that can be used for positioning can be provided to the UE via posSIB, which is accessible while in IDLE state. The PRACH transmitted by the UE during the indicated RACH occasions can then be measured by the TRPs for calculating the UE location. 
Alternatively, SRSp transmission during the IDLE mode can be considered. The SRSp resources or an indication to activate preconfigured SRSp can be sent to UE via initial access messages either in Message 2/4 (in 4-step RACH procedure) or in Message B (in 2-step RACH procedure). This can be done by associating the preconfigured SRSp resources to different areas/cells/TRPs where the UE may go to during IDLE state. Details related to PRACH partitioning for positioning purpose for NTN or SRSp transmission in msg3 can be studied.  
PRS configuration during IDLE mode such as, details related to PRS configurations and activation/de-activation command signaling, can be further discussed. In addition, using EDT (Early Data  Transmission), measurement reports from the UE can be sent to the LMF, enabling a RTT-based positioning method, where UE Rx-Tx time can be sent as the part of the measurement report. This, however, may be an issue when the payload size of measurement report is large, in which case the UE may need to be transitioned to CONNECTED state for sending the report.
Proposal 2: Study feasibility of IDLE mode positioning methods using SRS for positioning and/or PRACH
Discussion regarding support for IDLE mode positioning is currently ongoing in the RAN2 positioning session. To avoid redundant discussion, as well as to leverage expertise from positioning experts, it is suggested that an LS is sent to RAN2 highlighting the current discussion. Considering the unique NTN environment, it may also be useful to request that the NTN-based scenario (e.g., a moving TRP) be considered as part of their evaluation. 
Proposal 3: Send an LS to RAN2 to prioritize IDLE mode positioning in RAN2 positioning and consider NTN based scenario (e.g., moving TRP)
Conclusion.
In this contribution the following proposals are made concerning UE location determination during initial access in NTN:
Proposal 1: Study achievable accuracy of IDLE mode positioning for NTN
Proposal 2: Study feasibility of IDLE mode positioning methods using SRS for positioning and/or PRACH
Proposal 3: Send an LS to RAN2 to prioritize IDLE mode positioning in RAN2 positioning and consider NTN based scenario (e.g., moving TRP)
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