3GPP TSG RAN WG2 Meeting #112                                                 R2-2100256 
e-Meeting, January 25 – February 5, 2021                                     
Agenda item:
8.10.3.4
Source:
Samsung

Title:
LCS Aspects for an NTN- Observations and Proposals  
Document for:
Discussion & Decision
1 Introduction- Beam Aspects
RAN2 started working on the Non Terrestrial Network (NTN) Work Item as part of Release 17 in August 2020 [1][2][3]. RAN2 recently held an email discussion on the location services aspects as part of “[Post112-e][151][NTN] LCS for NTN” [4]. As part of the email discussion, one of the important issues raised was the validation of the UE’s position by the network. This contribution discusses this issue of the position validation by the network. 
2  Discussion
2.1 Determination of the UE Position
In support of location-based services, the UE’s position needs to be known with a certain accuracy for a given use case. In one use case, near the border between two countries, the UE physically located in one country should be served by the core network of the PLMN of such country. In another use case, when an emergency call is made, the UE’s position needs to be known with a certain accuracy (e.g., 5 m to 50 m in the horizontal plane) to meet regulatory requirements. 
NTN cells are quite large compared to Terrestrial Network (TN) cells. Furthermore, the NTN has a more challenging radio environment compared to a TN. As part of the email discussions [4], both the RAT-independent methods and the RAT-independent methods to determine the UE position. Among the possible solutions to determine the UE position, the GNSS-based solution is quite useful in an NTN, where a UE uses its GNSS capability to determine its position. The UE reports its GNSS-based position to the network.  
We also observe that RAN2 has assumed that all R17 NTN UEs are GNSS-capable. Hence, our view is that the GNSS-based positioning is a preferred way of determining the UE position in an NTN.
Observation 1. Regulations require the positioning accuracy on the order of tens of meters or meters. R17 UEs are assumed to be GNSS-capable.     

Proposal 1. We suggest that RAN2 consider the GNSS-based positioning method as the baseline positioning method in an NTN.    

2.2 Validation and Estimation of the UE Position
The validation of the UE-reported position in an NTN poses several unique challenges compared to a TN. An NTN cell needs to use the UE-specific location to allow or disallow access to a PLMN. Furthermore, RSRP by itself (i.e., RSRP of the serving cell and applicable neighbor cells) is inadequate to achieve a high-confidence validation of the UE-reported position due to smaller RSRP differences among adjacent locations and similar RSRPs in widely different parts of a cell at a given instant. Similarly, the delay by itself is inadequate. In summary, multiple positions in the cell may have nearly identical RSRP or nearly identical Timing Advance or delay values. In other words, there is ambiguity of the position when only an instantaneous measurement of a standalone quantity (e.g., RSRP or some form of delay) is used. 
We further observe that the UE-platform propagation delay may be more relevant to validate the UE’s position in the cell compared to the UE-gNB end-to-end delay, because some delays such as the feeder link delay and processing delays in the network are irrelevant to the signal propagation between the platform and the UE. 
In our view, reporting and use of multiple quantities (e.g., RSRP, delay, and elevation angle) and multiple samples of each quantity (“historical measurements”) would facilitate a more accurate and more reliable validation of the UE-reported position by a network function. In general, such network function could be the gNB, the Access and Mobility Management Function (AMF), and the Location Management Function (LMF). The use of historical measurements of multiple quantities helps minimize or eliminate the position ambiguity and increases the accuracy of the validation of the UE-reported position by the network.
While R17 UEs are GNSS-capable, we observe that there are situations when reliable or accurate GNSS-based position is unavailable (e.g., in case of poor GNSS visibility). The gNB can use the latest reliable GNSS-based position reported by the UE and other measurements (e.g., RSRP and UE-platform propagation delay) to estimate the UE’s position. A future NTN UE (e.g., R18 and beyond) that does not have a GNSS capability can provide non-GNSS measurements, and, a suitable Network Function can use the information collected from other GNSS-capable UEs in the cell to estimate the UE’s position.
Observation 2. Single-sample measurements of quantities such as RSRP and delay can lead to ambiguous UE positions.  Furthermore, standalone RSRP or standalone delay is likely to be less accurate in validating the UE-reported position.      

Proposal 2. We suggest that RAN2 consider various measurement quantities and support historical measurements to enable the network to validate the UE-reported position more accurately.     
3 Conclusion

We have summarized our proposals below.
Proposal 1. We suggest that RAN2 consider the GNSS-based positioning method as the baseline positioning method in an NTN.    

Proposal 2. We suggest that RAN2 consider various measurement quantities and support historical measurements to enable the network to validate the UE-reported position more accurately.     
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