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1. Introduction
In RAN4#105 meeting, a WF on NR ATG RRM core requirements was approved [1]. The issues were discussed and the current states have been summarized in it. 
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.
2.1 General issues 
Issue 3-1-1: The mechanism of Koffset
· Option 1: No need to consider Koffset in ATG network.
· Option 2: Introduce the mechanism of Koffset in ATG system. 
· Option 2-1: For Koffset, considering the RTT for cell edge UE, for the case of 30kHz, maybe existing scheduling time line of n+k is not sufficient. While for the case of 15kHz, since the maximum RTT would not beyond one slot, the necessity of Koffset is not obvious.
This issue is related to the cell coverage distance. Based on agreements achieved in the last meeting, the maximum distance between ATG BS and Aircraft UE for further RRM analysis is ≥ [200] km, we suggest to introduce the mechanism of Koffset in ATG system.
The value of Koffset is determined by the BS according to the distance between BS-UE, which seems to require the BS to inform the UE of its location. Because UE can be located beyond or within 100km in the ATG system, so we believe that the Koffset should be variable, and the change mechanism can be FFS.
For different SCSs, it is necessary to determine whether the existing n+k scheduling timeline is sufficient. The principle of judgment is to consider whether the maximum RTT (Round Trip Time) of the UE at the cell edge exceeds one slot [2]. If so, it is necessary to introduce Koffset. For the case of 30kHz SCS, one slot is 0.5ms. It is obvious that the maximum RTT exceeds one slot, so it is necessary to introduce Koffset. For the case of 15kHz SCS, one slot is 1ms, and the maximum RTT will also slightly exceed one slot, so it is necessary to introduce Koffset.
Therefore, based on the conclusion of maximum cell radius, we suggest to introduce Koffset for both 15kHz and 30kHz. If 60kHz SCS is considered, we also need to introduce Koffset.
Observation 1: For whether to introduce the Koffset, the principle of judgment is to consider whether the maximum RTT of the UE at the cell edge exceeds one slot. If so, it is necessary to introduce Koffset.
Proposal 1: Based on the conclusion of maximum cell radius (≥ [200] km), it is suggested to introduce the mechanism of Koffset in ATG system. 
· Introduce Koffset for both 15kHz and 30kHz. If 60kHz SCS is considered, it is also necessary to introduce Koffset.
Proposal 2: The value of Koffset is determined by the BS according to the distance between BS-UE. 
· Given that UE can be located beyond or within 100km in the ATG system, so the Koffset should be variable, and the change mechanism can be FFS.
2.2 Timing requirements
Issue 3-3-1: UE transmit timing 
Issue 3-3-1-1: Initial transmit timing requirements Te
· Option 1: The legacy R15 TN requirement for initial transmit timing requirement Te can be reused.
· Option 2: The Te should be revised, FFS the value.
Based on the conclusion of maximum cell radius (≥ [200] km) in the last meeting, we support Option 2 to revise Te  for ATG system.
For Te value, The UE positioning error and the error of satellite predicted position are considered in the NTN system, but for the ATG system, the error of satellite predicted position is not considered.
Proposal 3: The Te should be revised for ATG system.
· Compared with NTN system, the error of satellite predicted position is don’t need to be considered for ATG system.
Issue 3-3-1-2: Gradual timing adjustment
· Option 1: For ATG, the Tq_ATG and Tp_ATG should be 9.5*64*Tc in FR1 and UL SCS 15kHz and 30kHz SCS. (CMCC, Ericsson)
· Option 2: The maximum aggregate adjustment rate is changed to Tq per 100ms for ATG UE. (CATT)
· Option 3: Tp and Tq shall be updated for ATG UE. (Apple, ZTE)
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]Based on the conclusion of maximum cell radius (≥ [200] km) in the last meeting, because UE based Timing pre-compensation has been supported for ATG system, UE can keep up with the change of downlink timing, so may be the gradual timing adjustment requirement for NTN can be reused.
Issue 3-3-2: Timing advance
Agreements:
· [bookmark: _Hlk118881565]For timing Advance adjustment accuracy requirement, legacy value can be reused.
Way forward:
· Further discuss timing advance adjustment delay requirement.
Based on the conclusion of maximum cell radius (≥ [200] km) in the last meeting, it is suggested to introduce open loop TA, that is, UE will calculate the TA value by itself after reading the location of the BS from the system information, and then the UE performs the timing pre-compensation.
Proposal 4: Based on the conclusion of maximum cell radius (≥ [200] km) , open loop TA mechanism should be considered..
3. Conclusion
In this paper, we provide our views on ATG UE timing adjustments requirements. From this discussion we have derived the following observations and proposals:
Observation 1: For whether to introduce the Koffset, the principle of judgment is to consider whether the maximum RTT of the UE at the cell edge exceeds one slot. If so, it is necessary to introduce Koffset.
Proposal 1: Based on the conclusion of maximum cell radius (≥ [200] km), it is suggested to introduce the mechanism of Koffset in ATG system. 
· Introduce Koffset for both 15kHz and 30kHz. If 60kHz SCS is considered, it is also necessary to introduce Koffset.
Proposal 2: The value of Koffset is determined by the BS according to the distance between BS-UE. 
· Given that UE can be located beyond or within 100km in the ATG system, so the Koffset should be variable, and the change mechanism can be FFS.
Proposal 3: The Te should be revised for ATG system.
· Compared with NTN system, the error of satellite predicted position is don’t need to be considered for ATG system.
Proposal 4: Based on the conclusion of maximum cell radius (≥ [200] km) , open loop TA mechanism should be considered..
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