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Introduction
RAN4 has been discussing the ATG UE RRM requirements for past few meetings and the WF [1] from RAN4#107 lists the latest agreements and open issues. In this meeting, we provide our views on mobility related issues for RRM requirements.
Cell reselection
During RAN4#107 meeting, proposals on distance, altitude-based enhancements related to cell-reselection procedure for ATG UEs were discussed and the following was agreed in the WF[1].Agreement
· Distance-based solution
· Option 1: Introduce distance-based triggering as an additional condition for intra- and inter-frequency cell measurement as NTN, whether and how to configure the feature is up to network implementation, provided that existing NTN signalling is reused.
· Option 2: Do not introduce distance-based triggering measurement. 
· Altitude-based solution
· Common understanding is that ATG UE is turned off lower 3km altitude. 
· The ATG RRM requirements apply for ATG UE operating higher than 3km altitude.


Firstly, we think power savings are not of prime importance for ATG UEs which are CPE devices and can be assumed to be connected to power. Secondly, because this CPE device is potentially serving a large number of devices for multimedia applications, it may not go to idle mode very often. Thirdly, specifying distance-based enhancements need considerable time and effort both within and outside RAN4 group and may need significant discussion in RAN1/RAN2. So, we think that although these may be nice to have features, but there’s no real motivation to define them, at least not during Rel18. 
Observation 1: Idle mode power savings are not of prime importance for ATG UEs which are CPE devices and can be assumed to be always connected to power.
Observation 2: Because ATG UE (CPE device) is potentially serving a large number of devices for multimedia applications, it may not go to idle mode very often.
Observation 3: Specifying distance-based enhancements need considerable time and effort both within and outside RAN4 group and may need significant discussion in RAN1/RAN2.
Proposal 1: No need to specify distance-based enhancements to cell re-selection mechanism for ATG UEs during Release 18.
Another aspect that we want to bring up is regarding the network indication of the cell-reselection requirements. During the last RAN4 meeting, the following was agreed:Cell re-selection measurement requirements
Agreement:
· 	Set 2 applies only to cell detection delays.
Signalling for Cell re-selection measurement requirements
Agreement:
· Introduce optional UE capability for supporting set2 requirements for ATG 
How to switch between the two sets of cell re-selection requirements
Agreement:
· RAN4 to request RAN2 to define ATG indicator (via system information) which is used to determine which set (set 1 or set 2) of requirements to meet.
· UE meets set 2 requirements when ATG indicator is received.
· Otherwise, UE meets set 1 requirement.
· For a particular cell, network can indicate set 1(Legacy R15 cell-reselection requirement) or set 2 (R17 HST cell-reselection requirement) based on cell configuration, for example, the ISD, DRX configuration and so on, which is up to BS implementation.


To summarise, RAN4 has agreed to support two set of cell detection delay requirements for cell-reselection purposes – one corresponding to the Rel-15 and the other one corresponding to the Rel-17 HST cell-detection delays. We would like to mention that although we are using the cell-detection delay requirements from FR2-HST cell-reselection requirements, it does not mean that the UE needs to support any HST related IEs, e.g., highSpeedMeasInterFreq-r17, HighSpeedConfig-r16 etc. This network indication should be a new one and could be broadcasted in a different SIB (e.g., ATG specific SIB) and highSpeedMeasInterFreq-r17 in SIB4 should not be used for this purpose.
Observation 4: Reusing the cell-detection delay requirements from FR2-HST cell-reselection requirements for ATG does not mean that the UE needs to support any HST related IEs, e.g., highSpeedMeasInterFreq-r17, HighSpeedConfig-r16 etc.
Proposal 2: The network indication of set1 or set2 requirements should be a new one that could be broadcasted in a different SIB (e.g., ATG specific SIB). The IE highSpeedMeasInterFreq-r17 in SIB4 should not be used for this purpose.
Furthermore, it was agreed to introduce optional UE capability for supporting set2 requirements for ATG. However, cell reselection is an IDLE/INACTIVE mode procedure and UE capabilities are defined for CONNECTED mode. So this feature could be optionally supported by the UEs without capability signalling
Observation 5: Cell reselection is an IDLE/INACTIVE mode procedure and UE capabilities are defined for CONNECTED mode.
Proposal 3: UE supporting set2 requirements for ATG is an optional feature without capability signalling. 
Handover
Another topic that was discussed during the last meeting was whether to specify location-based CHO mechanism for ATG UEs. We would like to highlight that the ATG deployment is different from the NTN deployment and not all enhancements specified for NTN may be applicable to ATG. In NTN, the satellite trajectory is very much predictable, and the location-based CHO may work well but in ATG deployment the flight paths aren’t very predictable and are subject to change based on weather conditions, route updates, emergency landings etc. So, we think that the location-based CHO may not work well for ATG deployments and may not need to be specified during Release-18.
Proposal 4: No need to specify location-based CHO mechanisms for ATG UEs during Release 18.
Guard period for large TDD cells
RAN4 has been discussing the issue with the large guard period due to large TDD cells and corresponding impacts for past couple of meetings. Since the cell radius in ATG deployment could be larger than 200kms, a large guard period is needed to accommodate the cell-edge UEs. However, a fixed large guard period leads to inefficiencies in the system performance where some UEs closer to the gNb will have to live with a large guard period even though it’s not required. This could be solved with the combination of Cell-specific TDD configuration (TDD-UL-DL-ConfigCommon in ServingCellConfigCommon) and UE-specific TDD configuration (TDD-UL-DL-ConfigDedicated in ServingCellConfig) where Cell-specific TDD pattern (TDD-UL-DL-ConfigCommon) configures flexible slots to accommodate the largest RTD based on NW deployment and UE-specific TDD pattern (TDD-UL-DL-ConfigDedicated) updates/overwrites the ‘flexible’ slots/symbols in the Cell-specific TDD pattern (TDD-UL-DL-ConfigCommon) based on UE TA report which is currently supported in NTN. In our understanding, all necessary rules for ‘consistency check’ and ‘overwriting’ are already defined in the spec, so this mechanism could be readily borrowed from NTN.
Proposal 5: Use the combination of Cell-specific TDD configuration (TDD-UL-DL-ConfigCommon in ServingCellConfigCommon) and UE-specific TDD configuration (TDD-UL-DL-ConfigDedicated in ServingCellConfig) to solve the guard period issue for large TDD cells.
· Cell-specific TDD pattern (TDD-UL-DL-ConfigCommon) configures flexible slots to accommodate the largest RTD based on NW deployment and 
· UE-specific TDD pattern (TDD-UL-DL-ConfigDedicated) updates/overwrites the ‘flexible’ slots/symbols in the Cell-specific TDD pattern (TDD-UL-DL-ConfigCommon) based on UE TA report which is currently supported in NTN.
Conclusion
Observation 1: Idle mode power savings are not of prime importance for ATG UEs which are CPE devices and can be assumed to be always connected to power.
Observation 2: Because ATG UE (CPE device) is potentially serving a large number of devices for multimedia applications, it may not go to idle mode very often.
Observation 3: Specifying distance-based enhancements need considerable time and effort both within and outside RAN4 group and may need significant discussion in RAN1/RAN2.
Proposal 1: No need to specify distance-based enhancements to cell re-selection mechanism for ATG UEs during Release 18.
Observation 4: Reusing the cell-detection delay requirements from FR2-HST cell-reselection requirements for ATG does not mean that the UE needs to support any HST related IEs, e.g., highSpeedMeasInterFreq-r17, HighSpeedConfig-r16 etc.
Proposal 2: The network indication of set1 or set2 requirements should be a new one that could be broadcasted in a different SIB (e.g., ATG specific SIB). The IE highSpeedMeasInterFreq-r17 in SIB4 should not be used for this purpose.
Observation 5: Cell reselection is an IDLE/INACTIVE mode procedure and UE capabilities are defined for CONNECTED mode.
Proposal 3: UE supporting set2 requirements for ATG is an optional feature without capability signalling
Proposal 4: No need to specify location-based CHO mechanisms for ATG UEs during Release 18.
Proposal 5: Use the combination of Cell-specific TDD configuration (TDD-UL-DL-ConfigCommon in ServingCellConfigCommon) and UE-specific TDD configuration (TDD-UL-DL-ConfigDedicated in ServingCellConfig) to solve the guard period issue for large TDD cells.
· Cell-specific TDD pattern (TDD-UL-DL-ConfigCommon) configures flexible slots to accommodate the largest RTD based on NW deployment and 
· UE-specific TDD pattern (TDD-UL-DL-ConfigDedicated) updates/overwrites the ‘flexible’ slots/symbols in the Cell-specific TDD pattern (TDD-UL-DL-ConfigCommon) based on UE TA report which is currently supported in NTN.
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