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1. Introduction
In RAN4#106bis-e meeting, some agreements for timing requirements had been achieved in WF [1]. We list them as follows for information:
	Issue 3-1-1: How to acquire reference location information (e.g. BS location information) 
Agreements:
· Wait the feedback from RAN2
Issue 3-1-2: GNSS error assumption for initial transmit timing requirements Te_ATG
Agreements:
· 40m for GNSS accuracy assumption
· Do not define 60KHz UL Te requirements
[bookmark: _Hlk133265185]Issue 3-1-3: Initial transmit timing requirements Te_ATG
Agreements:
· Exclude the 60 kHz SCS 
· [bookmark: _Hlk134283757]Te, GNSS_error = 8x64xTc
[bookmark: _Hlk133265205]Issue 3-1-4: Gradual timing adjustment
Agreements: 
· Tq_ATG and Tp_ATG should be 9.5*64*Tc in FR1 and all SCSs


Besides, reply LS for BS location 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 continue the discussion about BS location accuracy/error tolerance. 
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Timing requirements 
As we analysis in our series contribution R4-2307588 [3], 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


If RAN2 confirm that BS location accuracy will be introduced eventually, then Te_ATG should also consider the Te,BS location_error , Te_ATG = Te+ Te, GNSS_error +Te,BSlocation_error.
Proposal 1: If RAN2 confirm that BS location accuracy will be introduced eventually, then Te_ATG should consider the Te,BS location_error , Te_ATG = Te+ Te, GNSS_error +Te,BS location_error.
3. 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 
· Option 3: How to configure a suitable GP is up to network. There is no need to discuss it. 
Some companies observed that if the gNB aware the information of the propagation delay between UE and BS, then at least half of GP could be removed.
Generally, we agree with this observation. However, to implement this strategy, there are some restrictions:
1. There should be only one UE under the serving cell, or the TDD pattern for all UEs is same, or the isolation distance between UEs is enough. Or else, there may be interference between UEs as shown in Figure1.


Figure 1. 
2. When the propagation delay changes, the TDD pattern (GP) need to make the corresponding changes in time, or else, there will be DL/UL confliction as shown in Figure 2.


Figure 2.
3. Network should know the propagation delay between BS and UE. In the current spec, the TA report mechanism designed in R17 NTN is the only way for UE to report propagation delay liked information. However, in the R17 NTN TA report mechanism, the TA report is triggered when difference of the latest TA and last reported TA is larger than a threshold. It is not suitable for ATG system which network need to know the specific value or range of propagation delay. The report mechanism should be re-designed.
Considering above observations, we think the propagation reporting mechanism and interference avoiding mechanism should be well designed if we want to introduce enhanced GP configuration. Besides, the TDD pattern 30D4S6U could also address the issue of TP decreasing. We prefer to delay this discussion in future releases.
Proposal 2: Delay the discussion of enhanced GP configuration mechanism in future releases.
4. Conclusion
Based on the discussion above, the following observations and proposals are concluded. 
Proposal 1: If RAN2 confirm that BS location accuracy will be introduced eventually, then Te_ATG should consider the Te,BS location_error , Te_ATG = Te+ Te, GNSS_error +Te,BS location_error.
Proposal 2: Delay the discussion of enhanced GP configuration mechanism in future releases.
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