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Introduction
An Rel-18 WI on ATG was approved in [1]. The following scopes are relevant for development of RRM requirements.
· Specify features to core specifications for ATG BS and UE [RAN4]
· Scenario: 
· BS on the ground, and the CPE type of UE mounted in the aircraft
· A direct radio link between BS on the ground and CPE type of UE mounted in the aircraft
· Note: The deployment characteristics described in the justification section shall be taken as a basis for the technical discussion.
· Specify core requirements for coexistence between ATG and IMT terrestrial network
· Specify RRM core requirements for ATG UE 
· Taking into account identified differences between ATG and fully ground based systems
· Considering the different nature of ATG UEs and their view of the network, increased cell sizes and other relevant aspects
· Specify new UE/BS type(s) for ATG network if necessary
· 







This contribution will present an overview on the requirement structure and initial analysis on the RRM requirements for ATG.
Discussion
	Sub-clause
	Requirement
	Comments

	3
	Definitions, symbols and abbreviations

	3.5
	Frequency band grouping
	Depending on potential different REFSENS requirement for ATG UE, new grouping might be needed.

	3.6
	Applicability of requirements
	

	4
	RRC_IDLE state mobility

	4.1
	Cell Selection
	No impact observed

	4.2
	Cell Res-election
	Take the current HST requirement as the starting point and check what need to be further enhanced.

	4.3
	Minimization of Drive tests (MDT)
	SDT feature is not as meaningful for ATG UE as for the TN UE. Not applicable in this release.

	4.4
	Idle Mode CA/DC measurement
	Not applicable in this release. Focus on single CC only.

	5
	RRC_INACTIVE state mobility

	5.1
	Cell Re-selection
	

	5.3
	Minimizaiton of Drive Test (MDT)
	SDT feature is not as meaningful for ATG UE as for the TN UE. Not applicable in this release.

	5.4
	Idle Mode CA/DC Measurement
	Not applicable in this release. Only focused on single CC.

	5.5
	Configured Grant based small date transitions
	Not applicable in this release. For future study if needed.

	5.6
	NR measurements for positioning
	Not applicable in this release. For future study if needed.

	6
	RRC_CONNECTED state mobility

	6.1
	Handover
	· Only intra-frequency HO and [inter-frequency HO] need to be defined. 
· There is no need to define Handover to other RATs. 
· FFS whether to include DAPS and NR conditional handover in this release.
· No need to discuss NR handover with PSCell in this release.
· CCA related requirement is not relevant for this WI.

	6.2
	RRC Connection Mobility Control
	· RRC Re-establishment delay need to be considered?
· Radom access requirement is needed.
· RRC connection release with redirection is needed

	7
	Timing

	7.1
	UE transmit timing
	· FFS if UE specific TA shall be considered in the Te requirement design, like in NTN
· The Tp/Tq needs to be revisited considering the high UE moving speed as well as the timing drifting at UE

	7.2
	UE timer accuracy
	· No impact on the timer accuracy is observed

	7.3
	Timing advanced
	· FFS on the necessity of considering the open loop TA (UE specific TA if needed) and close loop (TAC based adjustment) for the TA adjustment requirement, like in NTN. 

	
	
	

	7.4
	Cell phase synchronization
	This requirement is necessary, and the legacy TN requirement can be reused or tightened

	7.5
	Maximum Transmission Timing Difference
	This requirement is not needed in this release. Only consider single CC operation.

	7.6
	Maximum Receiving Time Difference
	This requirement is not needed in this release. Only consider single CC operation.

	7.7
	deriveSSB-IndexFromCell tolerance
	The time misalignment tolerance for ‘deriveSSB-IndexFromCell= true’ shall be revisited due to the extreme large radius of ATG cell.

	7.9
	deriveSSB-IndexFromCell tolerance
	This section was introduced in MG enhancement WI which is not needed for ATG UE

	8
	Signaling characteristics

	8.1
	Radio link monitoring
	FFS: if the existing RLM evaluation and L1 interval is applicable to ATG UE.

	8.2
	Interruption
	No interruption needs to be considered due to single CC operation in this release.

	8.3
	SCell Activation and Deactivation Delay
	No interruption needs to be considered due to single CC operation in this release.

	8.4
	UE UL carrier RRC reconfiguration delay
	

	8.5
	Link Recovery Procedure
	FFS: if the existing BFD/CBD evaluation and BFD L1 interval is applicable to ATG UE.

	8.6
	Active BWP switching delay
	No impact observed. The current requirement can be reused.

	8.8
	EN-DC: U-UTRAN PSCell Addition and Release
	Not applicable due to single CC operation in this release.

	8.9
	NR-DC: PSCell Addition and Release Delay
	Not applicable due to single CC operation in this release.

	8.10
	Active TCI state switching delay
	FFS: if the existing TCI switching requirement is applicable to ATG UE.

	8.11
	PSCell Change
	Not applicable due to single CC operation in this release.

	8.12
	Uplink spacial relation switch delay
	NA

	8.13
	UE-spcific CBW change 
	No impact observed

	8.14
	Pathloss reference signal switching delay
	FFS: if the existing PL-RS switching requirement is applicable to ATG UE.

	8.15
	Active downlink TCI state switch
	No impacted identified. The current requirement could be reused.

	8.16
	Active uplink TCI state switching delay for unified TCI
	NA. Since this is from R16 eMIMO

	8.17
	SCG Activation and Deactivation Delay
	Not applicable due to single CC operation in this release.

	8.18
	TRP specific Link Recovery Procedures
	NA. Since this is from R16 eMIMO

	8.19
	Pre-configured measurement GAP activation/deactivation
	GAP enhancement contents are not considered for ATG UE in Rel-18.

	9
	Measurement procedure

	9.1
	General measurement requirement
	GAP design and related capability/scaling needs to be reconsidered. 

	9.2
	NR intra-frequency measurement
	This requirement needs to be defined for ATG UE. FFS on the details

	9.3
	NR inter-frequency measurement
	This requirement needs to be defined for ATG UE. FFS on the details.

	9.4
	Inter-RAT measurement
	This requirement is not needed. Only single 5G NR mode is in the scope.

	9.5
	L1-RSRP measurement for reporting
	Similar requirement is applicable for ATG UE

	9.6
	NE-DC: measurement
	Not applicable due to single CC operation in this release.

	9.7
	Cross Link Interference measurement
	To avoid interference, the network should be based on synchronized operation. Hence, this requirement is not necessary for ATG-UE.

	9.8
	L1-SINR measurement for reporting
	Similar requirement is needed for ATG UE.

	9.9
	NR measurement for positioning
	Not applicable in this release. FFS for future release.

	9.13
	L1-RSRP measurement for a cell with different PCI from serving cell
	

	10
	Measurement performance

	10.1
	NR measurement
	The following measurement performance are needed.
· Intra-frequency RSRP accuracy requirement for FR1
· Inter-frequency RSRP accuracy requirement for FR1
· Intra-frequency RSRQ accuracy requirement for FR1
· Inter-frequency RSRQ accuracy requirement for FR1
· Intra-frequency SINR accuracy requirement for FR1
· Inter-frequency SINR accuracy requirement for FR1
· Power headroom
· Pcmax,c,c
· L1-RSRP accuracy requirements for FR1
· SFTD accuracy requirements
· CLI measurement accuracy requirement??
· Measurements for E-UTRAN and UTRAN FDD are not needed.



Based on the discussion above, the following observations and proposals are concluded.
Observation: ATG UE is a special UE in terms of operating scenarios and potential different UE behaviours. 
Proposal 1: It is proposed to define a basic RRM requirement for single CC operation in Rel-18. E.g. CA/DC/enhanced features like MDT are not considered.
Proposal 2: It is proposed to define RRM requirement for ATG UE in separate subclause 
Proposal 4: It is proposed that ATG UE in R18 is GNSS capable. 
Summary
This contribution presented an overview on ATG UE RRM requirements and the following observations and proposals are concluded.
Observation: ATG UE is a special UE in terms of operating scenarios and potential different UE behaviours. 
Proposal 1: It is proposed to define a basic RRM requirement for single CC operation in Rel-18. E.g. CA/DC/enhanced features like MDT, MG enhancement are not considered.
Proposal 2: It is proposed to define RRM requirement for ATG UE in separate subclause 
Proposal 4: It is proposed that ATG UE in R18 is GNSS capable. 
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