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1. Core part maintenance for NTN RRM
Issue 1-1: Additional delay for acquisition of epoch time during HO/CHO.
· FFS:
· Add a clarification that HO/CHO interruption time would be longer when UE does not have valid and applicable ephemeris information of target cell
· FFS: Whether to define how much longer.
Issue 1-2: Time for re-acquiring new ephemeris in CHO
· Agreement:
· No additional time for re-acquiring target cell ephemeris is needed in CHO requirements, but add the following applicability condition for CHO requirements (similar as HO):
· Valid parameters of ephemeris information, epoch time of the ephemeris, common TA, validity timer information, DL and UL Polarization information, Koffset, and Kmac for target NR SAN cell are available at UE during DCHO.
Issue 1-3: Epoch time acquisition for blind HO/CHO.
· Agreement:
· No requirement applies for HO/CHO to an unknown cell if satellite ephemeris information and epoch timing of target cell is only provided to UE via HO command.
Issue 1-4: Cell reselection requirements.
· Agreement:
· [bookmark: _Toc127542493]In section 4.2C.2.4, to fix the requirements according to the essence of the previous specifications, and to maintain the right calculation of the factor Kmulti_SMTC per frequency layer, replace the scaling factor  by   
· [bookmark: _Toc127542494]In section 4.2C.2.4, if the feature for enhanced requirements can be set per frequency layer,  fix the requirements to account for that, and adopt the following scaling factor: 
, where Kcarrier represents the number of carriers where the feature is disabled and  represents the number of carriers where the feature is enabled.
Issue 1-5: Sharing factor for concurrent gap in inter-frequency measurement.
· Agreement:
· Introduce sharing factor, Kgap, for concurrent gap in inter-frequency measurement over NTN.
· RAN4 to clarify which MGRP of concurrent gaps should be applied in NTN.
Issue 1-6: Parallel measurement capability.
· FFS:
· It shall be clarified that which feature between 25-2 and 25-5 defines parallel L3 measurements on serving cell and intra-frequency cells.
· In case that UE doesn’t support parallel L3 measurements on serving cell and intra-frequency cells, for time-critical neighbor cell measurement requirements, we suggest to skip serving cell measurements since cell change is inevitable in very short time and the update doesn’t impact existing Ttrigger definition.
Issue 1-7: The definition of overlapping SMTCs for cell reselection.
· FFS:
· RAN4 to discuss and refine the definition of overlapping SMTCs for cell reselection, considering:
· NTN UEs are capable to adjust dynamically the configured offset for different satellites based on the propagation delay difference. 
· Two different SMTCs configuration, with same periodicity, configured for different satellites, might see some occasions that overlap while others that do not overlap.
2. Performance part for NTN RRM
Issue 2-1: Satellite related parameters and SIB19 configuration.
· ntn-UlSyncValidityDuration
· For LEO: Validity timer is set to 5s
· For GEO: Validity timer is set to 900s
· Interval between adjacent epoch time
· For LEO: Interval between adjacent epoch time is 2.56s. 
· For GEO: Interval between adjacent epoch time is 10.24s.
· Cell specific Koffset configuration
· 8 slots for LEO, 258 slots for GEO;
· NOTE: the value of cell-specific K_offset configured for test shall remain the same for the entire test and it shall be large enough to ensure causality of UL scheduling.
· KMAC configuration
· KMAC is not configured assuming gateway and gNB are co-located.
· EphemerisInfo configuration
· EphemerisInfo is configured in format of velocity state vector (PositionVelocity) and orbital parameters (Orbital) for NTN RRM test cases.
· EphemerisInfo is configured in format of velocity state vector (PositionVelocity) for the following test cases:
· RRC_IDLE state mobility
· A.14.1.3, A.14.1.4, A.14.1.5, A.14.1.6, A.14.1.9 and A.14.1.10
· Handover
· A.14.2.1.3, A.14.2.1.4, A.14.2.1.5 and A.14.2.1.6
· Timing
· A.14.3.1
· Radio link Monitoring
· A.14.4.1.1, A.14.4.1.2, A.14.4.1.5 and A.14.4.1.6
· Beam Failure Detection and Link recovery procedures
· A.14.4.2.1, A.14.4.2.3 and A.14.4.2.5
· Active BWP switch
· A.14.4.3.1
· UE specific CBW change
· A.14.4.4.1
· Pathloss reference signal switching delay
· A.14.4.5.1
· Intra-frequency Measurements
· A.14.5.1.1, A.14.5.1.3 and A.14.5.1.5
· Inter-frequency Measurements
· A.14.5.2.1, A.14.5.2.3 and A.14.5.2.7
· L1-RSRP measurement for beam reporting
· A.14.5.3.1 and A.14.5.3.3
· SS-RSRP
· A.14.6.1.1
· SS-RSRQ
· A.14.6.2.1
· SS-SINR
· A.14.6.3.1
· L1-RSRP measurement for beam reporting
· A.14.6.4.1
· EphemerisInfo is configured in format of orbital parameters (Orbital) for the following test cases:
· RRC_IDLE state mobility
· A.14.1.1, A.14.1.2, A.14.1.5 and A.14.1.6
· Handover
· A.14.2.1.1, A.14.2.1.2
· RRC Connection Mobility Control
· A.14.2.2.1, A.14.2.2.2 and A.14.2.2.3
· Timing
· A.14.3.2
· Radio link Monitoring
· A.14.4.1.3, A.14.4.1.4, A.14.4.1.7 and A.14.4.1.8
· Beam Failure Detection and Link recovery procedures
· A.14.4.2.2, A.14.4.2.4 and A.14.4.2.6
· Active BWP switch
· A.14.4.3.2
· Intra-frequency Measurements
· A.14.5.1.2, A.14.5.1.4 and A.14.5.1.6
· Inter-frequency Measurements
· A.14.5.2.2, A.14.5.2.4, A.14.5.2.6 and A.14.5.2.8
· L1-RSRP measurement for beam reporting
· A.14.5.3.2 and A.14.5.3.4
· SS-RSRP
· A.14.6.1.2
· SS-RSRQ
· A.14.6.2.2
· SS-SINR
· A.14.6.3.2
· L1-RSRP measurement for beam reporting
· A.14.6.4.2
· t-Service configuration
· t-Service, if configured, shall be set to a time instance such that the absolute value of satellite’s elevation angle relative to a UE position is not smaller than 30 deg
· referenceLocation configuration
· referenceLocation, if configured, shall be defined by RAN5 based on UE location and test purposes, e.g. location based measurement and mobility test cases.
· SFN offset between satellites
· SFN offset between satellites, e.g. serving cell’s satellite and (C)HO target cell’s satellite, is defined by RAN5
Table 1: NTN specific test parameters 
	[bookmark: _Hlk16723823]Parameter
	Unit
	Test 1

	Interval between adjacent epoch time
	s
	LEO: 2.56
GEO: 10.24

	ntn-UlSyncValidityDuration
	s
	LEO: 5s
GEO: 900s

	cellSpecificKoffset 
	slot
	LEO: 8
GEO: 256

	kmac 
	slot
	Not configured

	ta-Common
	
	0

	ta-CommonDrift
	
	0

	ta-CommonDriftVariant
	
	0

	ntn-PolarizationDL
	
	linear

	ntn-PolarizationUL
	
	linear

	ephemerisInfo
	
	

	ta-Report
	
	Not configured



Issue 2-2: Delay uncertainty related to epoch time and SIB19 acquisition.
· Agreement:
· RAN4 not to add delay uncertainty related to epoch time and SIB19 acquisition in the test requirements for TSI-NR.
Issue 2-3: Location margin in the test cases where AT command approach is used to set the GNSS location.
· Option 1: (Ericsson, Huawei)
· 50m location margin is added.
· Option 2: (CMCC, QC)
· No location margin.
Issue 2-4: Acquisition of UE location in UE timing test cases.
· Agreement:
· Use GNSS simulator(s) for acquisition of UE location in UE timing test cases
· UE is not expected to report its location to the TE during the test
· It applies to UE Transmit Timing test case.
Issue 2-5: Reference Time Instances for RRM test cases.
· Option 1: (QC)
· TE shall generate downlink signals such that the signals include the impacts of timing/frequency offsets and sampling frequency drift according to UE position, programed via AT command, and the reference satellite position, projected by Eckstein-Hechler model and the ephemeris information in the SIB19 transmitted before the most recent epoch time.
· The above should also apply to RF and Demodulation test cases, if applicable.
· As part of the time-varying timing offset characteristics to be modeled by TE, RAN4 to capture the following description in one of satellite configuration related appendixes, e.g. Annex B, of TS38.133.
· When it is assumed that SRP is at the satellite, i.e. ta-Info is not provided in SIB19 or N_TA,common is set to a constant 0, and the time instance of UE UL transmission for slot#n at UE antenna ports, i.e. the start of slot#n minus (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc, is the start of downlink slot#n – X – Y, where X and Y are defined as below:
· X is a one-way propagation delay of a DL transmission over the service link from the satellite to the UE at the moment when the downlink slot#n arrives at the satellite of which the position is projected by Eckstein-Hechler model and the ephemeris information in the SIB19 transmitted before the most recent epoch time and slot#n.
· Y is a one-way propagation delay of a UL transmission over the service link from the UE to the satellite at the moment when the uplink slot#n arrives at the satellite of which the position is projected by Eckstein-Hechler model and the ephemeris information in the SIB19 transmitted before the most recent epoch time and slot#n.
· The projected satellite positions at X and Y are assumed to be the same, hence the satellite position projected for X can be considered as the satellite position for Y, and vice versa.
· Option 2: (CATT)
· The test requirement for UE initial transmit timing is Te_NTN, and Reference timing for uplink transmission in test cases is (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc, here.
· The DL timing shall be adjusted according to the distance change between serving satellite and UE based on a reference orbit for the serving satellite.
· NTA,common is the common TA for reference timing which is calculated based on the definition in TS38.211.
· NTA,UE-specific is the UE specific TA for reference timing derived from the satellite location and UE location, and equal to (D1 + D2) / (c×Tc) .
· D1 is the distance between UE and satellite when receiving the UE transmit signal slot.
· D2 is the distance between UE and satellite when at time of NTA,common×Tc after receiving the UE transmit signal slot.
· Option 3: (Ericsson)
· For NTN UE timing testing, it is suggested to define a reference orbit for the serving satellite, and the DL timing shall be adjusted according to the distance change between serving satellite and UE.
· Option 4: (Huawei)
· For NTN UE timing testing, it is suggested to define a reference orbit for the serving satellite, and the DL timing shall be adjusted according to the distance change between serving satellite and UE.
· For NTN UE timing test cases, the additional timing error for the translation from reference orbit to ephemeris information can be considered.
Issue 2-6: Channel models for RLM and BFD/CBD test cases.
· FFS:
· For RLM and BFD/CBD test cases, propagation channel conditions need to be updated to one of the newly introduced NTN fading models from Demod session, and SNR conditions for the tests should be reevaluated.
Issue 2-7: Testability issues.
· FFS
· If the following testability issues for NGSO cannot be addressed in RAN4, the issues shall be communicated to RAN5 and properly addressed in RAN5:.
· How to deal with the cases where a length of dwell time that a satellite can remain in a testable condition, e.g. from -30 deg to 30 deg elevation angle with respect to the UE, is not adequate for the full test iterations.
· The same issue for two-satellite based test cases.
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