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Introduction
RRM requirement for ATG has been extensively discussed in recent RAN4 meetings [1]. A WF was agreed in [2] and the following issue for mobility aspects need to be further discussed. 
· Mobility in RRC_IDLE/INACTIVE
· Cell re-selection requirements
· Cell re-selection measurement capability
· Cell re-selection mechanism
· Cell re-selection measurement requirements
· MDT
· SDT
· Mobility in RRC_CONNECTED 
· Handover
· NR Handover mechanism
· NR Handover requirement
· Conditional Handover
· SA: RRC Re-establishment
· Large cell impact on RRC re-establishment
· Random Access
· SA: RRC Connection Release with Redirection
· Large cell impact on RRC Connection Release with Redirection
This contribution will present our views on some of the above-mentioned open issues for ATG.
Discussion
Mobility in RRC_IDLE/INACTIVE 
Cell re-selection requirements
Regarding cell re-selection mechanism, the following options are agreed for further study [2]. 
· Option 1: Use the legacy cell-reselection rule and procedure as the baseline. 
· Option 2: Introduce distance-based triggering as an additional condition for intra- and inter-frequency cell measurement considering ATG UE speed 
· Option 3: 
· The A2G UE is allowed to not measure on the neighbour cells based on the coverage information of the serving cell e.g. if serving cell RSRP is above a certain threshold which is FFS.
· For cell reselection, the A2G UE should resume the neighbour cell measurement in normal manner without any relaxation based on assistance information related to unpredictable changes in flight operation mode. 
It seems all above-mentioned options are possible solutions for ATG. Option 1, which is based on conventional RSRP measurement, can be used as the baseline requirement. Considering the ATG scenario characteristic, it seems also useful to include some enhancement as mentioned in option 2 and option 3. For Option 3, since the ATG UE might stay in a cell for long time e.g. 200km/1200km/h ~ 10 minutes. There is no need to require UE to do RSRP measurement all along within the cell. While we think the condition of option 3 should be based on distance threshold rather than RSRP threshold. Otherwise, the UE still need to do RSRP measurement and compare the measured value and the RSRP threshold. When the distance satisfies a specific condition, the RSRP measurement can be ignored by ATG UE. 
Proposal 1: It is proposed to consider the Option 1 as baseline and further discuss enhanced solution for ATG Cell - reselection. 
Proposal 2: RSRP measurement can be ignored by ATG UE when the distance satisfy a specific condition.
Proposal 3: It is proposed to postpone the discussion on cell-reselection requirement until more progress is reached on cell re-selection mechanism.
MDT
MDT is in the scope while it is too early to start the discussion now.
SDT
The following options are agreed for further study [2]. 
· Option 1: SDT is not supported for R18 ATG. 
· Option 1-1: RAN4 is not going to define ATG specific requirements 
· Option 2: SDT is supported for A2G in Rel-18 
· Option 2-1: SDT requirements for ATG is FFS. 
· Option 2-2: RAN4 is not going to define ATG specific requirements 
· Option 3: FFS whether to introduce SDT or not, based on use case and so on. 
We don’t have strong opinion on whether to introduce SDT requirement or not for ATG but prefer to understand the use case at first. As discussed in [4], ATG UE aims to provide service for in-flight passengers. Due to large number of passengers in the flight, the ATG may always have certain amount of data to be transferred. There is not as many opportunities as TN to go to RRC_INACTICE state and only transmit small data for ATG. We are not sure about the possibility of ATG UE to use RRC_INACTIVE state. 
Observation 1: There might be less opportunities for ATG UE to go to RRC_INACTIVE state due to large amount of data for in-flight passengers
Proposal 4: Clarify at first the usefulness of RRC_INACTIVE state and SDT for ATG UE from use case perspective.
 Mobility in RRC_CONNECTED
Handover
Regarding handover mechanism, the following options are for further study [2].
· Option 1: regular intra-frequency measurement and inter-frequency measurement similar as legacy is needed 
· Option 2: the ATG UE may not need to perform intra-frequency and inter-frequency measurements regularly as a TN UE 
Based on similar reason as that for cell-reselection, we think both option 1 and option 2 can be considered for ATG UE handover mechanism. The handover requirement should be discussed after handover mechanism is clear.
Proposal 5: It is proposed to consider the Option 1 as baseline and further discuss enhanced solution for ATG hand over mechanism. 
Proposal 6: It is proposed to postpone the discussion on hand over requirement until the hand over mechanism is concluded.
Conditional handover
Regarding conditional handover, the following options are for further study
· Option 1: Not to consider conditional handover for ATG UE at least in Rel-18. 
· Option 2: Introduce legacy CHO for ATG 
· Option 2-1: the legacy R16 CHO delay requirements can be reused. 
· Option 2-2: CHO requirements for ATG are FSS 
· Option 3: Introduce location-based CHO for ATG 
· Option 3-1: The logic and signalling from R17 NTN could be reused, while the location-based CHO delay requirements should be revisited in ATG scenario. 
As discussed in [3], for ATG, the moving speed is very fast, it’s better to improve the handover performance. The advantage of ATG scenario is that the propagation condition is LOS and the UE is moving on the trajectory. These make the handover occasion more certain and easier than TN network. We can take advantage of these characteristics for handover decision making and consider introducing distance-based handover. E.g. the network or UE can make a decision based on the distance difference between serving cell and the target cell. Requirement frame work can be reused from legacy CHO.
Proposal 7: It is proposed to reuse legacy CHO requirement framework and introduce location-based CHO for ATG UE handover.
RRC Re-establishment
Regarding RRC Re-establishment, the following options need further study [2].
· Option 1: Reuse the legacy NR delay requirements. 
· Option 2: Current definitions of known/unknown cells and side conditions in the RRC re-establishment requirements can be reused for ATG.
· Option 3: RAN4 to study the larger cell impact to RRC re-establishment, such as the target cell list and total delay requirement.
· Option 4: The outcome of cell detection performance under UE speed corresponding to ATG scenario is used to determine impact of Tidentify_intra_NR and Tidentify_inter_NR.
We do not see other potential impact from ATG scenario except for different propagation condition which may have impact on cell identification time. It seems reasonable to reuse the legacy requirement structure while further check the Tidentify_intra_NR and Tidentify_inter_NR under 1200km/h speed and LOS condition.
Proposal 8: It is proposed to reuse the legacy requirement structure and further check Tidentify_intra_NR and Tidentify_inter_NR in ATG condition.
Random Access
The following options for random access need further discussion [2].
· For 4-step RA, existing requirements can apply and no need to have ATG specific requirements. The conclusion could be revisited after RF achieve conclusion about ISD 
· For 2-step RA
· Option 1: Include 2-step RA, apply existing requirements 
· Option 2: Exclude 2-step RA in R18 ATG 
· Option 3: FFS 
We don’t understand the motivation to only include 4-step RACH. In our view, both 2-step RACH and 4-step RACH can be reused for ATG. In Rel-17 NTN, both are considered in the specification as well. Further 2-step RACH has the advantage of low latency for accessing network. It might be useful for ATG UE help to establish connection sooner in high speed scenario.
Proposal 9: Both 2-step RACH and 4-step RACH is in the scope and legacy requirements can be reused for ATG.
Summary
This paper discussed some general aspects for ATG RRM on mobility aspects. The following observations and proposals are concluded.
Proposal 1: It is proposed to consider the Option 1 as baseline and further discuss enhanced solution for ATG Cell - reselection. 
Proposal 2: RSRP measurement can be ignored by ATG UE when the distance satisfy a specific condition.
Proposal 3: It is proposed to postpone the discussion on cell-reselection requirement until more progress is reached on cell re-selection mechanism.
Observation 1: there might be less opportunities for ATG UE to go to RRC_INACTIVE state due to large amount of data for in-flight passengers
Proposal 4: Clarify at first the usefulness of RRC_INACTIVE state and SDT for ATG UE from use case perspective.
Proposal 5: It is proposed to consider the Option 1 as baseline and further discuss enhanced solution for ATG hand over mechanism. 
Proposal 6: It is proposed to postpone the discussion on hand over requirement until the hand over mechanism is concluded.
Proposal 7: It is proposed to reuse legacy CHO requirement framework and introduce location-based CHO for ATG UE handover.
Proposal 8: It is proposed to reuse the legacy requirement structure and further check Tidentify_intra_NR and Tidentify_inter_NR in ATG condition.
Proposal 9: Both 2-step RACH and 4-step RACH is in the scope and legacy requirements can be reused for ATG.
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