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1. Introduction
According to the email discussion summary in [1], this document is to capture the WF on performance part for NR NTN RRM. 
2. Measurement accuracy requirements for NTN RRM
· Issue 1-1: Margin assumption for evaluating measurement accuracy.
· Agreement 
· RAN4 considers propagator model error and timing/frequency error when defining the measurement accuracy.
· FFS on the values of propagator model error and timing/frequency error
· FFS on the definition of propagator model error
3. Test case coverage, design and configuration
· Issue 2-1: Test cases for GSO and NGSO.
· Agreement:
· RAN4 to define TCs for both GSO and NGSO scenarios.
· If UE supports both NGSO and GSO, the GSO-based test cases can be skipped if the UE passes NGSO-based test cases.
· The TCs for GSO and NGSO should be captured in the same clauses.
· Issue 2-2: Test coverage regarding NTN RRM requirements.
· Agreement:
· Define the following TCs for NTN
· Random access
· PL-RS switching 
· Intra-frequency measurement with gap
· Inter-frequency measurement without gap
· Define the applicability rule to avoid the duplication of test for a UE.
· For NTN capable UE, RAN4 to define test cases for all NTN RRM requirements;
· For TN/NTN capable UE, the UE shall pass the TCs for NTN specific requirements and does not need to pass the TCs for the requirements are the same as TN requirements.
· Issue 2-3: Test coverage regarding numerology and duplex mode.
· Agreement: 
· Test configurations for TDD and numerology higher than 15kHz are not considered.
· FFS on whether to define UE timing TC for 30KHz SCS.
· Test configuration includes both 15KHz SCS and 30KHz SCS cases in the same TC, no separate TC is defined for 30KHz SCS case. 
· Issue 2-4: Test coverage regarding multiple SMTCs.
· Agreement:
· Test cases shall take multi-SMTC and multi-satellite tests into account.
· Minimize the test case number.
· RAN4 to define the following configurations for SMTC and satellite in clause A.3 RRM test configuration.
· Config. 1: 2 SMTC per MO, each SMTC contains 1 SSB/Satellites
· FFS further split into overlapping and non-overlapping cases
· Config. 2: 1 SMTC per MO, each SMTC contains 2 SSBs/Satellites
· FFS Config. 3: 2 SMTC per MO, each SMTC contains 2 SSB/Satellites
· FFS define the configurations for measurement gap in clause A.3 RRM test configuration.
· Config.1: 1 measurement gap configuration; (reuse the exiting measurement gap configuration)
· Config.2: 2 measurement gap configurations (FNO case);
· Config.3: 2 measurement gap configurations (PPO case);
· FFS Config.4: 2 measurement gap configurations (FO case with MGRP = 160ms);
· Issue 2-5: Serving and Neighbour Satellite configurations.
· Agreement:
· Take option 1 as baseline to further discuss how to configure the satellite parameters.
· Option 1: RAN4 to define the following NTN specific configurations for GEO and LEO at 600km altitude in a common section, which can be referred to from NTN RRM test cases:
· Common configurations for Serving and Neighbor satellites, e.g. 
· SSC.1 and SSC.2 are Serving Satellite Configurations for GSO and NGSO, respectively.
· NSC.1 and NSC.2 are Neighbor Satellite Configurations for GSO and NGSO, respectively.
· FFS  the deployment of quasi-earth fixed cell is assumed for NGSO.
· For each set of configurations, NTN specific parameters in System information shall be included.
· UE specific NTN parameters, if needed, are separately defined.
· Cells belonging to the same satellite can have different parameters for, e.g.
· Koffset, Kmac, beam footprint information, cell service time, etc.
· FFS on exact values and parameters
· The values should be derived based on a realistic satellite constellation with respect to UE position
· In order to alleviate the impact of uncertainty on UE uplink transmission timing due to quantized feeder link delay information, the feeder link delay can be set to zero.
· RAN4 to define the following ephemeris format:
· PVT information;
· Orbital parameters.
· Issue 2-6: Test applicability rule for NTN RRM test cases.
· Agreement:
· RAN4 to define the following test applicability rule in a common section that applies to NTN RRM test cases. 
· For all test case:
· Satellite information (included in System information) shall remain the same during the test, e.g. Validity timer should be larger enough.
· UE GNSS information shall remain the same during the test, i.e. UE mobility is not considered unless an exceptional case is identified, e.g. distance-based conditional handover.
· The overall overhead ratio due to scheduling restriction caused by all configured SMTCs (e.g. scheduling restriction overhead of all SMTCs in one periodicity / SMTC periodicity) shall be less than or equal to 75%.
· For neighbor cell measurement test cases:
· Ephemeris
· Epoch time
· Feeder link propagation delay
· Validity timers
· Downlink polarization information
· For handover test cases:
· Ephemeris
· Epoch time
· Feeder link propagation delay
· Validity timer
· Downlink and uplink polarization
· Koffset
· Kmac
· Issue 2-8: Koffset and Kmac configurations.
· Agreement:
· The Koffset and Kmac should be additional taken into account according to RAN1 spec if they are involved in the test procedure and test requirements.
· Issue 2-9: Test coverage regarding DRX and non-DRX.
· Agreement:
· Define TCs for both DRX and non-DRX cases
4. Test case design for Cell reselection
· Issue 3-1: General test design for intra/inter-frequency cell reselection.
· Agreement:
· RAN4 needs to study proper values of signal quality/power parameters to model the satellite communication condition. 
· To verify time based cell reselection measurement (time based), the signal level of active cells should be larger than Srxlev or Squal threshold in the test design.
· RAN4 not include the trigger cases: “t-service+10” and “T1+10” in TCs.
· FFS whether to include “t-service” configuration in TCs.
· FFS on whether and how to include “K_multi” parameter in the tests
· Issue 3-2: Test case for intra/inter-frequency cell reselection without timer or location trigger.
· Agreement:
· For the test case of cell reselection to intra- and inter-frequency neighbour cell without time or location trigger, the test procedure for legacy TN cell reselection to FR1 intra- and inter- frequency with configuration 1 (FDD) can be reused.
· Issue 3-3: Test case for intra/inter-frequency cell reselection with timer trigger.
· Agreement:
· Regarding test cases for reselection measurement based on time trigger, the time instant fulling Tserivce is after T3, time period between the end of T3 (refer to A.6.1.1.1.3) and Tserivce shall be equal to or longer than measurement delay (Tdetect, NR_Intra or Tevaluate, NR_ intra  defined in A.6.1.1.1.3) for reselection.
· Issue 3-4: Test case for intra/inter-frequency cell reselection with location trigger.
· Agreement:
· Dmargin is not added to the distance threshold, and it is reflected in the test configuration.
· Open issues:
· FFS on whether to consider the response time for UE to response when DdistanceThresh condition is met
· Issue 3-5: Test case for the relaxed intra/inter-frequency cell reselection requirements in GEO scenario.
· Agreement:
· Define test cases for relaxed cell reselection requirements for GEO scenario.
5. Test case design for handover
· Issue 4-1: Test case for intra/inter-frequency handover with known cell for NTN.
· Agreement:
· The test cases of Intra- and inter-frequency HO with known cell can refer to legacy TN test cases.
· Issue 4-2: Test case for CHO with time-based or location-based condition.
· Agreement:
· Regarding test cases for CHO with time condition, set the time instant fulfilling t1-Threshold-r17 to be at T2, and set the time instant fulfilling duration-r17 to be at (T2+ Tmeasure ).
· Regarding test cases for CHO with location condition, set the time instant fulfilling t1- condEvent D1 to be at T2.
· Open issues:
· Regarding test cases for CHO, T2 is the instant when the last TTI containing the RRC message implying conditional handover command is sent to UE, others shall follow A.6.3.1.2.
· RAN4 shall check the necessity of adding test cases in which settings don’t fulfill power based events and time/location based events simultaneously, to examine UE’s behavior in this type of scenario.
6. Test case design for UE timing requirements
· Issue 5-2: GNSS signal for NTN UE timing related test cases.
· Open issues:
· Option 1: the test parameter for GNSS signal power levels defined in B.4.1 is reused in NTN test cases.
· Option 2: use AT command approach to acquire UE location
· AT command approach: Use existing defined AT command: “Update UE Location Information”, defined in TS 38.509 to provide the UE with location coordinates, as used in some existing 3GPP test cases today.
· Issue 5-3: Reference time for NTN UE timing related test cases.
· Agreement:
· For the test requirement, the reference time should be (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN
· FFS NTA,UE-specific and NTA,common used by test system do not include UE GNSS estimation error and satellite positioning error from UE calculation.
· In test cases for NGSO, a test equipment shall adjust the downlink transmission frame boundary/Doppler shift and UL reception timing according to open-loop TA control related parameters defined in the NTN specific system information and the satellite constellation with respect to UE position.
· FFS the following aspects:
· For the transmission timing/Doppler shift adjustment and UL reception timing, RAN4 defines a reference propagator model. 
· The reference propagator model shall be defined in such a way that those UEs using more accurate propagator model than the reference model are not penalized. 
· The reference model can be determined based on companies’ input. Eckstein Hechler based propagator model can be one of the candidate models.
7. [bookmark: _GoBack]Test case design for L3 measurement requirements
· Issue 7-1: Test case for inter-frequency measurement.
· Agreement:
· For inter-frequency measurement, introduce TCs for both single MG and 2 MGs.
8. Test case list for NTN RRM
· Issue 8-1: Test case list for NTN RRM.
· Agreement:
· RAN4 to approve the table of test case list for NTN RRM in Annex.
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10. Annex
Table 1: Table of test cases list for NTN RRM
	Group of requirements
	TC index
	Test case
	Section ID
	Candidate company

	Cell reselection for satellite access
	1-1
	Cell reselection to FR1 intra-frequency NR cell
	A.14.1.a1
	Xiaomi

	
	1-2
	Cell reselection to FR1 intra-frequency NR cell for UE configured with [capability for enhanced requirements]
	A.14.1.a2
	Xiaomi

	
	1-3
	Time-based cell reselection to FR1 intra-frequency NR cell
	A.14.1.a3
	Xiaomi

	
	1-4
	Location-based cell reselection to FR1 intra-frequency NR cell
	A.14.1.a4
	Xiaomi

	
	1-5
	Cell reselection to FR1 inter-frequency NR cell
	A.14.1.a5
	LGE

	
	1-6
	Cell reselection to FR1 inter-frequency NR cell for UE configured with [capability for enhanced requirements]
	A.14.1.a6
	LGE

	
	1-7
	Time-based cell reselection to FR1 inter-frequency NR cell
	A.14.1.a7
	LGE

	
	1-8
	Location-based cell reselection to FR1 inter-frequency NR cell
	A.14.1.a8
	LGE

	Handover for satellite access
	2-1
	Intra-frequency Handover from FR1 to FR1
	A.14.2.1.b1
	CATT

	
	2-2
	Inter-frequency Handover from FR1 to FR1
	A.14.2.1.b2
	CATT

	
	2-3
	Intra-frequency time-based Conditional Handover from FR1 to FR1
	A.14.2.1.b3
	CATT

	
	2-4
	Inter-frequency time-based Conditional Handover from FR1 to FR1
	A.14.2.1.b4
	CATT

	
	2-5
	Intra-frequency distance-based Conditional Handover from FR1 to FR1
	A.14.2.1.b5
	CATT

	
	2-6
	Inter-frequency distance -based Conditional Handover from FR1 to FR1
	A.14.2.1.b6
	CATT

	RRC Connection Mobility Control
	RRC Re-establishment for satellite access
	3-1-1
	Intra-frequency RRC Re-establishment in FR1
	A.14.2.2.1.c1
	Huawei

	
	
	3-1-2
	Inter-frequency RRC Re-establishment in FR1
	A.14.2.2.1.c2
	Huawei

	
	Random access for satellite access
	3-2-1
	4-step RA type contention based random access test in FR1
	A.14.2.2.2.d1
	Xiaomi

	
	
	3-2-2
	4-step RA type non-contention based random access test in FR1
	A.14.2.2.2.d2
	Xiaomi

	
	RRC Connection Release with Redirection for satellite access
	3-3-1
	Redirection from FR1 to FR1
	A.14.2.2.3.e1
	Xiaomi

	UE timing requirements for satellite access
	4-1
	NTN UE transmit timing test
	A.14.3.1.f1
	Huawei

	
	4-2
	NTN UE timing advance adjustment accuracy test
	A.14.3.2.g1
	CMCC

	RLM requirements for satellite access
	5-1
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
	A.14.4.1.h1
	Huawei

	
	5-2
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
	A.14.4.1.h2
	Huawei

	
	5-3
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
	A.14.4.1.h3
	Huawei

	
	5-4
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
	A.14.4.1.h4
	Huawei

	
	5-5
	Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM RS in non-DRX mode
	A.14.4.1.h5
	CMCC

	
	5-6
	Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM RS in DRX mode
	A.14.4.1.h6
	CMCC

	
	5-7
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM RS in non-DRX mode
	A.14.4.1.h7
	CMCC

	
	5-8
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM RS in DRX mode
	A.14.4.1.h8
	CMCC

	Beam Failure Detection and Link Recovery for satellite access
	6-1
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in non-DRX mode
	A.14.4.2.i1
	Ericsson

	
	6-2
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX mode
	A.14.4.2.i2
	Ericsson

	
	6-3
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in non-DRX mode
	A.14.4.2.i3
	Ericsson

	
	6-4
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in DRX mode
	A.14.4.2.i4
	Ericsson

	
	6-5
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and SSB-based LR in non-DRX mode
	A.14.4.2.i5
	Ericsson

	
	6-6
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and SSB-based LR in DRX mode
	A.14.4.2.i6
	Ericsson

	Active BWP switch delay for satellite access
	7-1
	NR FR1 DCI-based DL active BWP switch with non-DRX
	A.14.4.3.j1
	Qualcomm

	
	7-2
	NR FR1 RRC-based DL active BWP switch with non-DRX
	A.14.4.3.j2
	Qualcomm

	UE-specific CBW change for satellite access
	8-1
	UE specific CBW change on PCell in FR1 in non-DRX
	A.14.4.4.k1
	Qualcomm

	Pathloss reference signal switching delay for satellite access
	9-1
	MAC-CE based pathloss reference signal switch
	A.14.4.5.m1
	Xiaomi

	Intra-frequency measurement delay for satellite access
	10-1
	Event triggered reporting tests without gap under non-DRX
	A.14.5.1.n1
	Huawei

	
	10-2
	Event triggered reporting tests without gap under DRX
	A.14.5.1.n2
	Huawei

	
	10-3
	Event triggered reporting tests without gap under non-DRX with SSB index reading
	A.14.5.1.n3
	Huawei

	
	10-4
	Event triggered reporting tests with measurement gap under non-DRX
	A.14.5.1.n4
	OPPO

	
	10-5
	Event triggered reporting tests with measurement gap under DRX
	A.14.5.1.n5
	OPPO

	
	10-6
	Event triggered reporting tests with measurement gap under non-DRX with SSB index reading
	A.14.5.1.n6
	OPPO

	
	10-7
	Event triggered reporting tests with FNO concurrent gaps under non-DRX
	A.14.5.1.n7
	OPPO

	
	10-8
	Event triggered reporting tests with FNO concurrent gaps under DRX
	A.14.5.1.n8
	OPPO

	
	10-9
	Event triggered reporting tests with PPO concurrent gaps under non-DRX
	A.14.5.1.n9
	OPPO

	Inter-frequency measurement delay for satellite access
	11-1
	Event triggered reporting tests without gap under non-DRX
	A.14.5.2.o1
	MTK

	
	11-2
	Event triggered reporting tests without gap under DRX
	A.14.5.2.o2
	MTK

	
	11-3
	Event triggered reporting tests without gap under non-DRX with SSB index reading
	A.14.5.2.o3
	MTK

	
	11-4
	Event triggered reporting tests with measurement gap under non-DRX
	A.14.5.2.o4
	MTK

	
	11-5
	Event triggered reporting tests with measurement gap under DRX
	A.14.5.2.o5
	MTK

	
	11-6
	Event triggered reporting tests with measurement gap under non-DRX with SSB index reading
	A.14.5.2.o6
	MTK

	
	11-7
	Event triggered reporting tests with FNO concurrent gaps under non-DRX
	A.14.5.2.o7
	MTK

	
	11-8
	Event triggered reporting tests with FNO concurrent gaps under DRX
	A.14.5.2.o8
	MTK

	
	11-9
	Event triggered reporting tests with PPO concurrent gaps under non-DRX
	A.14.5.2.o9
	MTK

	L1-RSRP measurement delay for satellite access
	12-1
	SSB based L1-RSRP measurement when DRX is not used
	A.14.5.3.p1
	Ericsson

	
	12-2
	SSB based L1-RSRP measurement when DRX is used
	A.14.5.3.p2
	Ericsson

	
	12-3
	CSI-RS based L1-RSRP measurement when DRX is not used
	A.14.5.3.p3
	Ericsson

	
	12-4
	CSI-RS based L1-RSRP measurement when DRX is used
	A.14.5.3.p4
	Ericsson

	RRM measurement accuracy for satellite access
	13-1
	Intra-frequency SS-RSRP measurement accuracy with FR1 serving cell and FR1 target cell
	A.14.6.1.q1
	Huawei

	
	13-2
	Inter-frequency SS-RSRP measurement accuracy with FR1 serving cell and FR1 target cell
	A.14.6.1.q2
	Huawei

	
	13-3
	Intra-frequency SS-RSRQ measurement accuracy with FR1 serving cell and FR1 target cell
	A.14.6.2.r1
	MTK

	
	13-4
	Inter-frequency SS-RSRQ measurement accuracy with FR1 serving cell and FR1 target cell
	A.14.6.2.r2
	MTK

	
	13-5
	Intra-frequency SS-SINR measurement accuracy with FR1 serving cell and FR1 target cell
	A.14.6.3.s1
	Xiaomi

	
	13-6
	Inter-frequency SS-SINR measurement accuracy with FR1 serving cell and FR1 target cell
	A.14.6.3.s2
	Xiaomi

	
	13-7
	SSB based L1-RSRP measurement accuracy
	A.14.6.4.t1
	Xiaomi

	
	13-8
	CSI-RS based L1-RSRP measurement accuracy on resource set with repetition off
	A.14.6.4.t2
	Xiaomi



