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1. Introduction
[bookmark: _Hlk131426020]The core requirements for ATG was completed in last RAN4 meeting with agreement captured in [1]. The performance requirements are scheduled to be started in this meeting. In this contribution, we provide our views on performance requirements and test case design.
2. Discussion
The core requirements for ATG UE has been completed, and the test case shall be discussed to verify corresponding requirements. Consider the unique characteristics of ATG UE, some issues are identified in following parts.
Based on the agreement reached so far, an ATG UE almost adopts all UE functionalities and requirements. Necessary simplifications shall be considered to limited the number of test cases. For instance, in current test cases for ordinary UEs, test cases are divided in to DRX mode and non-DRX mode for most test cases in connected mode. However, for ATG UE, power consumption is not a main concern to be considered. Thus, it is proposed to only define test case for non-DRX mode in connected mode.
Proposal 1: Only define test case for non-DRX mode in connected mode.
From our understanding, test environment for ATG UE has some common issues as NTN. It was agreed that an ATG UE shall be capable of GNSS measurement. Based on the previous discussion, GNSS are used for following purpose:
· Timing pre-compensation 
· Location-based CHO
· Beam steering for UE with antenna array.
For GNSS measurement, it is reasonable to follow NTN test setup, where GNSS information is available via AT command. Besides, GNSS information is constant except for location-based CHO and Cell reselection triggering. One exception is uplink timing test case where real GNSS signal is used. Based on the latest RAN agreements regarding NTN testing, artificial fixed delay is used for NGSO UL timing test cases, and for all other test cases, zero doppler shift and timing shift are assumed. 
For ATG, the time/frequency pre-compensation is not that essential as NTN. Based on previous discussion, the pre-compensation is introduced for initial access for extremely large cell range. For all other scenarios, close loop TA adjustment is sufficient enough. Thus, it is reasonable to assume that GNSS is viable via AT command for all test cases, and GNSS only changed during the test for location-based CHO. 
Proposal 2: GNSS is viable via AT command for all test cases, and GNSS only changed during the test for location-based CHO. 
One unique problem to be considered is ATG UE with antenna array. Based on discussion in last meeting, it is assumed that UE can steer the beam towards serving cell and neighbour cell via reference location without beam sweeping. Whether and how to perform test case for this kind of UE shall be carefully evaluated considering following aspects. 
FR1 OTA test environment 
From our understanding, FR1 OTA testing is not considered for RRM test so far, and only conducted approach is adopted. For ATG UE with antenna array, it is not clear whether/how to perform OTA test in FR1. 
Observation 1: The test methodology for FR1 OTA RRM test is not supported so far.
AoA setup/mapping 
Different from FR2 UE, where beam sweeping is performed, an ATG UE steers it's beam based on location information. From our understanding, to determine the beam direction, an ATG UE needs not only the location information of target cell, but also the heading direction and attitude of the plane. Thus, for TE perspective, with the configured reference location of target cell, it is not clear how to place the AoA to guarantee that the ATG UE’s beam is targeting the AoA. 
Observation 2: The mapping between AoA and reference location of serving/neighbour cell is not clear.
Based on above issues, RAN4 shall discuss whether and how to define test cases for an ATG UE with antenna array.
Proposal 3: RAN4 to discuss whether and how to define test cases for an ATG UE with antenna array.
Regarding the test case list, following test cases are recommended to be considered for ATG UE where only essential functionalities are considered to limit the number of test case.
Proposal 4: Define RRM test cases for ATG UE based on Table I.
Table I. Test cases for ATG UE.
	Cell re-selection
	Cell reselection to FR1 intra-frequency NR cell

	
	Cell reselection to FR1 inter-frequency NR cell

	
	Cell reselection to FR1 intra-frequency NR cell with enhanced requirements [Set2]

	
	Cell reselection to FR1 inter-frequency NR cell with enhanced requirements [Set2]

	Handover
	Intra-frequency handover from FR1 to FR1

	
	Inter-frequency handover from FR1 to FR1

	Conditional Handover
	Intra-frequency conditional handover from FR1 to FR1

	
	Intra-frequency conditional handover from FR1 to FR1

	RRC Re-establishment 
	Intra-frequency RRC Re-establishment in FR1

	
	Inter-frequency RRC Re-establishment in FR1

	
	Intra-frequency RRC Re-establishment in FR1 without serving cell timing

	RACH
	4-step RA type contention based random access test in FR1 for NR standalone

	
	4-step RA type non-contention based random access test in FR1 for NR standalone

	RRC release with redirection 
	Redirection from NR in FR1 to NR in FR1

	RLM
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS

	
	Radio Link Monitoring in-sync Test for FR1 PCell configured with SSB-based RLM RS

	
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM RS

	
	Radio Link Monitoring in-sync Test for FR1 PCell configured with CSI-RS-based RLM RS

	BFD and CBD
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR

	
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR

	Active BWP switch 
	DCI-based and Timer-based Active BWP Switch

	
	RRC-based Active BWP Switch

	UE specific CBW change
	[bookmark: _Hlk54090261]UE specific CBW change on PCell in FR1

	Measurement
	Intra-frequency event triggered reporting tests without gap 

	
	Inter-frequency event triggered reporting tests with gap

	
	Inter-frequency event triggered reporting tests with gap

	
	Inter-frequency event triggered reporting tests without gap

	L1-RSRP
	SSB based L1-RSRP measurement

	
	CSI-RS based L1-RSRP measurement

	L1-SINR
	L1-SINR measurement with SSB based CMR and dedicated IMR

	
	L1-SINR measurement with CSI-RS based CMR and dedicated IMR




3. Conclusions
Proposal 1: Only define test case for non-DRX mode in connected mode.
Proposal 2: GNSS is viable via AT command for all test cases, and GNSS only changed during the test for location-based CHO. 
Observation 1: The test methodology for FR1 OTA RRM test is not supported so far.
Observation 2: The mapping between AoA and reference location of serving/neighbour cell is not clear.
Proposal 3: RAN4 to discuss whether and how to define test cases for an ATG UE with antenna array.
Proposal 4: Define RRM test cases for ATG UE based on Table I.
Table I. Test cases for ATG UE.
	Cell re-selection
	Cell reselection to FR1 intra-frequency NR

	
	Cell reselection to FR1 inter-frequency NR

	
	Cell reselection to FR1 intra-frequency NR with enhanced requirements [Set2]

	
	Cell reselection to FR1 inter-frequency NR with enhanced requirements [Set2]

	Handover
	Intra-frequency handover from FR1 to FR1

	
	Inter-frequency handover from FR1 to FR1

	Conditional Handover
	Intra-frequency conditional handover from FR1 to FR1

	
	Intra-frequency conditional handover from FR1 to FR1

	RRC Re-establishment 
	Intra-frequency RRC Re-establishment in FR1

	
	Inter-frequency RRC Re-establishment in FR1

	
	Intra-frequency RRC Re-establishment in FR1 without serving cell timing

	RACH
	4-step RA type contention based random access test in FR1 for NR standalone

	
	4-step RA type non-contention based random access test in FR1 for NR standalone

	RRC release with redirection 
	Redirection from NR in FR1 to NR in FR1

	RLM
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS

	
	Radio Link Monitoring in-sync Test for FR1 PCell configured with SSB-based RLM RS

	
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM RS

	
	Radio Link Monitoring in-sync Test for FR1 PCell configured with CSI-RS-based RLM RS

	BFD and CBD
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR

	
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR

	Active BWP switch 
	DCI-based and Timer-based Active BWP Switch

	
	RRC-based Active BWP Switch

	UE specific CBW change
	UE specific CBW change on PCell in FR1

	Measurement
	Intra-frequency event triggered reporting tests without gap 

	
	Inter-frequency event triggered reporting tests with gap

	
	Inter-frequency event triggered reporting tests with gap

	
	Inter-frequency event triggered reporting tests without gap

	L1-RSRP
	SSB based L1-RSRP measurement

	
	CSI-RS based L1-RSRP measurement

	L1-SINR
	L1-SINR measurement with SSB based CMR and dedicated IMR

	
	L1-SINR measurement with CSI-RS based CMR and dedicated IMR
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