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1. Introduction
Reply LS for SIB19 applicability was sent by RAN2 [2], we copy the content for information:
	1. Overall Description:
RAN2 would like to thank RAN4 for the LS on the applicability of the SIB19 for ATG. RAN2 understands the intention is that ATG BS provides location information to assist UE-based time and/or frequency pre-compensation.

RAN2 will address this and intends to find a solution for Rel-18 (via SIB19 or other SIB). Some companies in RAN2 think sharing exact base station’s location is sensitive. RAN2 kindly asks RAN4 to provide information on any required ATG ground station reference location accuracy (i.e., uncertainty in exact base station location).

2. Actions:
[bookmark: _Hlk46227635]To RAN4 group.
ACTION:	RAN2 kindly asks RAN4 to provide information on any required ATG ground station reference location accuracy.


In this contribution, we provide our views on BS location accuracy/error tolerance, and a draft reply LS to RAN2.
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK1][bookmark: OLE_LINK2]BS location accuracy 
The motivation of RAN2 inquired the BS location accuracy is to avoid the exposure of the gNB location information, which may cause security risk without any reserve. If RAN4 could provide a maximum error tolerance of BS location, then maybe a range of the gNB location can be used, instead of a co-ordination.
BS location is mainly for time and frequency pre-compensation usage. If the BS location provided by network exists uncertainty/error, then the performance of time and frequency pre-compensation will be impacted.
For time pre-compensation, we think the bottleneck of BS location error is Te_ATG, Te_ATG = Te+ Te, GNSS_error +Te, BS location_error, which should be smaller than CP/2.
In last meeting, we had agreed that the Te, GNSS_error = 8x64xTc, Therefore, the maximum tolerance for BS location error is calculated in the table below: 
Table 1. BS location error tolerance
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te
	Te, GNSS_error
	CP/2
	BS error tolerance

	1
	15
	15
	12*64*Tc
	8*64*Tc
	72*64*Tc
	52*64*Tc(≈253m)

	
	
	30
	10*64*Tc
	8*64*Tc
	36*64*Tc
	18*64*Tc(≈87m)

	
	30
	15
	8*64*Tc
	8*64*Tc
	72*64*Tc
	56*64*Tc(≈273m)

	
	
	30
	8*64*Tc
	8*64*Tc
	36*64*Tc
	20*64*Tc(≈97m)


To reserve some margin for UE implementation, we propose following BS location accuracy case by case:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	BS location accuracy

	1
	15
	15
	220m

	
	
	30
	50m

	
	30
	15
	240m

	
	
	30
	60m


For frequency pre-compensation, we think if BS location accuracy could fulfill the requirements in above table, there is no issue for UE to perform frequency pre-compensation with 0.1ppm residual doppler assumption.
Proposal 1: Reply RAN2’s LS to provide the BS location accuracy as follows:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	BS location accuracy

	1
	15
	15
	220m

	
	
	30
	50m

	
	30
	15
	240m

	
	
	30
	60m


In addition, we think some other agreements from this meeting and previous meetings should also be covered in the reply LS, to help RAN2 to get the whole picture of signaling design, which including:
	· Introduce the mechanism of Koffset in ATG system, whether and how to configure Koffset is up to network implementation. [3]
· Other agreements achieve in this meeting which have impact to signaling design


Proposal 2: In the Reply LS to RAN2, cover agreements which have impact to signaling design, including:
· Introduce the mechanism of Koffset in ATG system, whether and how to configure Koffset is up to network implementation.
· Other agreements achieve in this meeting which have impact to signaling design
3. Conclusion
Based on the discussion above, the following proposals are concluded. 
Proposal 1: Reply RAN2’s LS to provide the BS location accuracy as follows:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	BS location accuracy

	1
	15
	15
	220m

	
	
	30
	50m

	
	30
	15
	240m

	
	
	30
	60m


Proposal 2: In the Reply LS to RAN2, cover agreements which have impact to signaling design, including:
· Introduce the mechanism of Koffset in ATG system, whether and how to configure Koffset is up to network implementation.
· Other agreements achieve in this meeting which have impact to signaling design
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5. [bookmark: _Hlk134973178]Appendix
The draft reply LS to RAN2 is captured below:
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1. Overall Description:
[bookmark: _Hlk67413270]RAN4 thanks RAN2 for their enquiry about information on any required ATG ground station reference location accuracy, and would like to provide the below response to the question asked. Besides, RAN4 would also like to provide other information to RAN2 which have impact on signaling design.

[RAN4] 
· The BS location accuracy in different cases are as follows:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	BS location accuracy

	1
	15
	15
	220m

	
	
	30
	50m

	
	30
	15
	240m

	
	
	30
	60m


· RAN4 has agreed in RAN4#106 that the mechanism of Koffset as NTN will be introduced in ATG system, whether and how to configure Koffset is up to network implementation.
· Note: Other agreements achieve in this meeting which have impact to signaling design can also be captured in this LS.
2. Actions:
To RAN2
ACTION: 	RAN4 requests RAN2 to take the above responses and information into consideration.

3. Date of Next TSG-RAN WG4 Meetings:	
TSG-RAN WG4 Meeting #108 	21 Aug - 25 Aug 2023		Toulouse, FR
TSG-RAN WG4 Meeting #108-bis 	9 Oct - 13 Oct 2023	               Xiamen, CN

