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1. Introduction
In RAN4#106-bis-e meeting, a WF on NR ATG RRM core requirements was approved and many issues were discussed and the current states have been summarized in it [1]. 
This document will further discuss these issues for timing adjustments for ATG RRM requirements and present our views and proposals.
2. Discussion
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]The conclusions on timing adjustments requirements in the last meeting are extracted as following, and we further provide our discussion and proposals.
Timing requirements 
Issue 3-1-1: How to acquire reference location information (e.g. BS location information) 
Agreements:
· Wait the feedback from RAN2
In the last meeting, RAN2 replied the LS from RAN4, considering that some companies in RAN2 think sharing exact base station’s location is sensitive. So RAN2 asked RAN4 to provide information on any required ATG ground station reference location accuracy [2]. We believe that whether to introduce the information on BS reference location accuracy (i.e., uncertainty in exact base station location) may need to be further discussed in RAN4. 
Generally, from RAN4’s perspective, RAN2 may don’t need to provide complete BS location information, and 2D information of BS location may be enough without providing the height information for UE-based time and/or frequency pre-compensation. So, if RAN2 can provide the exact 2D information of BS location, there is no need to introduce BS reference location accuracy for RAN4.
If not, it may need to introduce ATG ground station reference location accuracy, and what the exact value of the location accuracy is should be further discussed. RAN4 need to consider the impact on UE transmit timing requirements due to the location error, such as initial transmit timing requirements Te_ATG.
In the last meeting, RAN4 has agreed to exclude the 60 kHz SCS for initial transmit timing requirements Te_ATG and Te, GNSS_error = 8x64xTc for 40m GNSS accuracy assumption. If the ATG ground station reference location accuracy is introduced, 15kHz and 30kHz SCS of uplink signals at least should be included for Te_ATG. Given that Te_ATG should be smaller than CP/2, the margin for BS location error is shown in the following Table.
Table 1. Margin for BS location error with 40m GNSS error
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te
	Error introduced by GNSS
	Te_ATG
	CP/2
	Margin for BS location error

	1
	15
	15
	12*64*Tc
	8*64*Tc
	20*64*Tc
	72*64*Tc
	52*64*Tc

	
	
	30
	10*64*Tc
	8*64*Tc
	18*64*Tc
	36*64*Tc
	18*64*Tc

	
	30
	15
	8*64*Tc
	8*64*Tc
	16*64*Tc
	72*64*Tc
	56*64*Tc

	
	
	30
	8*64*Tc
	8*64*Tc
	16*64*Tc
	36*64*Tc
	20*64*Tc


[bookmark: OLE_LINK66][bookmark: OLE_LINK67]From the calculation in above Table according to the current agreement, the margin for BS location error is at least no longer than 18*64*Tc, which may corresponding to 90m of BS location error.
Therefore, if RAN2 don’t want to provide the exact 2D information of BS location, ATG ground station reference location accuracy should be introduced, the exact value will be smaller than 90m. 
Observation 1: From RAN4’s perspective, RAN2 may don’t need to provide complete BS location information, and 2D information of BS location may be enough without providing the height information for UE-based time and/or frequency pre-compensation.
Proposal 1: Whether to introduce the information on BS reference location accuracy may need to be firstly discussed in RAN4. 
· It is related to if exact 2D information of ATG BS location without the height information can be provided.
Proposal 2: If the exact 2D information of BS location couldn’t be provided by RAN2, it is necessary to consider introducing ATG ground station reference location accuracy.
· The exact value will be smaller than 90m.
Guard period as Large TDD cell impaction
[bookmark: _Hlk133265216]Issue 3-2-1: Whether co-existence and overhead issues due to large GP need to be addressed in R18 ATG
· Option 1:
· Large TDD cells are inefficient due to large GP, if we switch often.
· The largest cell radius will define the GP for all TDD cells and UL/DL configuration has to be the same for all coexisting (overlapping) TDD networks 
· Option 2: How to configure a suitable GP is up to network. There is no need to discuss it. 
[bookmark: _Hlk133265224]Issue 3-2-2: How to address the large guard period issue for ATG
· Option 1: Utilize the LMF function for estimating the position of the aircraft and enable the calculation of the optimum gap period at the network side is preferred in relation to the uplink-TA-reporting.
· Option 2: ATG UE reports the propagation delay information to ATG gNB, so that DL or UL scheduling restriction can be used by ATG gNB based on the information 
Firstly, we agree that co-existence and overhead issues due to large GP indeed exist. For co-existence issue, it will be discussed in Main session. For overhead issue, we prioritize supporting that how to configure a suitable GP is up to network, and the gap will be affected by cell coverage [3]. Option 2 can be further discussed as optimized scheme.
Proposal 3: How to configure a suitable GP is up to network. The optimized scheme can be further discussed.
· FFS: ATG UE reports the propagation delay information to ATG gNB, so that DL or UL scheduling restriction can be used by ATG gNB based on the information.
3. Conclusion
In this paper, we provide our views on ATG UE timing adjustments requirements. From this discussion we have derived the following observation and proposals:
Observation 1: From RAN4’s perspective, RAN2 may don’t need to provide complete BS location information, and 2D information of BS location may be enough without providing the height information for UE-based time and/or frequency pre-compensation.
Proposal 1: Whether to introduce the information on BS reference location accuracy may need to be firstly discussed in RAN4. 
· It is related to if exact 2D information of ATG BS location without the height information can be provided.
Proposal 2: If the exact 2D information of BS location couldn’t be provided by RAN2, it is necessary to consider introducing ATG ground station reference location accuracy.
· The exact value will be smaller than 90m.
Proposal 3: How to configure a suitable GP is up to network. The optimized scheme can be further discussed.
· FFS: ATG UE reports the propagation delay information to ATG gNB, so that DL or UL scheduling restriction can be used by ATG gNB based on the information.
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