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1 Introduction 
RAN2 has sent the reply LS to RAN4 in [1] regarding applicability of SIB19 for NR ATG with the following action: 
· ACTION: RAN2 kindly asks RAN4 to provide information on any required ATG ground station reference location accuracy.
In this paper, we provide our views on whether and how to define ATG ground station reference location accuracy.
2 Discussion 
In [2], RAN4 has agreed that ATG UE needs to perform frequency pre-compensation based on ATG BS location information.

As stated in reply LS [1], RAN2 will find a solution to broadcast the ATG BS location information via SIB19 or other SIB. Meanwhile, some companies raised concerns about sharing the exact ATG BS’s location since the BS’s location is sensitive to operators. With that, RAN2 asks RAN4 to provide information on whether and how to define ATG ground station reference location accuracy (i.e., uncertainty in exact base station location).
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Figure 1: Illustration of ATG UE doppler frequency due to uncertainty 

As shown in Figure 1, the exact ATG BS location is (0,0), and the uncertainty/offset (x,y) is added on top of exact BS location. Since ATG ground station is static, the speed of aircraft could be accurately estimated with the help of GNSS in ATG UE even with base station uncertainty/offset (x,y). But ATG UE is not aware of the offset added by network, ATG UE uses the reference BS location broadcasted by network to perform the frequency/time pre-compensation. Therefore, the residual frequency error due to the base station offset could be calculated as:
 - 
Where,
·  is the residual frequency error due to the uncertainty/offset added on top of reference BS location
· f_c is the carrier frequency. 
· v is the speed of the aircraft.
·  is the elevation angle between UE and exact gNB. 
·  is the elevation angle between UE and gNB with offset

Observation 1: UE is not aware of the offset location added by network on top of exact BS location. UE performs the frequency/time pre-compensation based on the reference location broadcast by ATG BS. 

Observation 2: The residual frequency error relies on many parameters. How much UE can tolerate the residual frequency is up to ATG BS and UE implementation.

With above observations, we have the following proposals:

Proposal 1: From RAN4 perspective, there is no need to specify ATG BS station reference location accuracy in the specification. 

Proposal 2: RAN4 to agree the draft LS on ATG ground station reference location accuracy in Appendix.
3 Conclusions
This contribution provided our considerations on ATG ground station reference location accuracy. We have the following observations and proposal:
Observation 1: UE is not aware of the offset location added by network on top of exact BS location. UE performs the frequency/time pre-compensation based on the reference location broadcast by ATG BS. 

Observation 2: The residual frequency error relies on many parameters. How much UE can tolerate the residual frequency is up to ATG BS and UE implementation.

Proposal 1: From RAN4 perspective, there is no need to specify ATG BS station reference location accuracy in the specification. 

Proposal 2: RAN4 to agree the draft LS on ATG ground station reference location accuracy in Appendix.
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1. Overall Description:
RAN4 would like to thank RAN2 for the reply LS on the applicability of the SIB19 for ATG. RAN4 has discussed the question from RAN2 on required ATG ground station reference location accuracy and had the following agreements:
· ATG UE is not aware of the uncertainty added by network on top of exact BS location.
· UE performs the frequency/time pre-compensation based on the reference location broadcasted by ATG BS.
· From RAN4 perspective, there is no need to specify ATG BS station reference location accuracy in the specification.

RAN4 kindly asks RAN2 to take the above information into account.

2. Actions:
[bookmark: _Hlk46227635]To RAN2 group.
ACTION:	RAN4 kindly asks RAN2 to take the above information into account.



3. Date of Next RAN4 Meetings:
TSG-RAN WG4#108	                Auguest 21-25, 2023		Toulouse, France 
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