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Topic #1: Performance requirements for NTN RMM
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211638
	CATT
	Proposal 1: The performance requirement for frequency error may not be discussed in RRM session.
Proposal 2: The margin for propagator model error should not be introduced when evaluating the accuracy performance. It can be considered in RAN5 test tolerance.
Proposal 3: The option 2 should be adopted for test coverage in term of scenarios for NTN RRM test cases, i.e.
• The RRM test should consider both LEO and GEO scenario, which can be determined by case-by-case basis. 
• One neighbour satellite is modelled in the tests besides the serving satellite.
Proposal 4: These notes it not needed due to satellite UE should supporting both GSO and NGSO. The test case can be defined based on NGSO for the GSO-based test cases can be skipped. Some GSO-based test cases should be used for verifying UE support GSO and for verifying performance more accuracy.
Proposal 5: It is agreed that NTA,common = F3+F4 and  NTA,UE-specific = S3 + S4 for reference timing for UE transmit timing.
Proposal 6: In test for UE transmit timing error, the reference propagator model need not considered.
Proposal 7: NTA,common is configured in the test cases by broadcasted parameters of TACommon, TACommonDrift and TACommonDriftVariation based on satellite ephemeris and position assumption of the uplink time synchronization reference point, i.e. prefer option 1A.

	R4-2211959
	Xiaomi
	Proposal 1: 0.5dB is relaxed based on existing SS-RSRP accuracy requirements for NTN measurement.
Proposal 2: In test of UE timing requirements, the following updates should be included based on the existing test requirement:
– The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
– The clarification of NTA,common and NTA,UE-specific are needed, which are:
◦ The NTA,UE-specific and NTA,common are ideal value, no estimation or calculation error will be included.
◦ Reference timing for NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.

	R4-2211960
	Xiaomi
	CR on measurement accuracy requirement for NTN

	R4-2211961
	Xiaomi
	Test case list for NTN RRM requirements

	R4-2211962
	Xiaomi
	CR on UE conditions for measurement performance requirements for NTN

	R4-2212182
	Qualcomm Incorporated
	Numerology and Duplex mode
Proposal 1: Test configurations for TDD and numerology higher than 15kHz are not considered.

Serving and Neighbor Satellite configurations
Proposal 2: 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. 
o SSC.1 and SSC.2 are Serving Satellite Configurations for GSO and NGSO, respectively.
o NSC.1 and NSC.2 are Neighbor Satellite Configurations for GSO and NGSO, respectively.
o For NGSO, a deployment of quasi-earth fixed cell is assumed.
o For each set of configurations, NTN specific parameters in System information shall be included.
o UE specific NTN parameters, if needed, are separately defined.
• Cells belonging to the same satellite can have different parameters for, e.g.
o Koffset, Kmac, beam footprint information, cell service time, etc.
• FFS on exact values and parameters
o 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.
Proposal 3: 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.
• 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.

Test applicability rules
Proposal 4: RAN4 to define the following test applicability rule in a common section that applies to NTN RRM test cases. 
• For all test case:
o Satellite information (included in System information) shall remain the same during the test, e.g. Validity timer should be larger enough.
o 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.
o 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:
o Ephemeris
o Epoch time
o Feeder link propagation delay
o Validity timers
o Downlink polarization information
• For handover test cases:
o Ephemeris
o Epoch time
o Feeder link propagation delay
o Validity timer
o Downlink and uplink polarization
o Koffset
o Kmac
• If UE capable of both GSO and NGSO passes a test case for NGSO, the corresponding test case for GSO is skipped.

NTN specific Timelines (HARQ, MAC)
Proposal 5: For those test cases that verify UE performance in terms of latency and interruption based on UE UL transmission, the following NTN specific timeline shall be correctly reflected:
• Koffset (to ensure the causality between DL/UL scheduling and UL transmission)
• Kmac (to ensure a synchronous MAC update timeline between DL and UL at SRP, as well as to postpone the corresponding timer and monitoring window)

	R4-2212898
	Nokia, Nokia Shanghai Bell
	Proposal 1: Conventional handover should be used as baseline when evaluating the handover performance in NTN.
Proposal 2: RAN4 should decide to keep the measurement accuracy at least as accurate as in terrestrial networks and should consider tightening the requirements further.

	R4-2212194
	LG Electronics Inc.
	Proposal 1: For evaluating measurement accuracy, introduce margin for propagator model error.
- Proposal 2: To verify time based cell reselection measurement, the signal level of active cells should be larger than Srxlev or Squal threshold in the test design.
- Proposal 3: To verify reporting of propagation delay difference between serving and neighbor cells, the intra-frequency measurement accuracy test should consider updating SMTC configuration according to the reported propagation delay difference.

	R4-2212399
	MediaTek inc.
	Proposal 1: Clarify the test cases for GSO are also applicable for GEO.
Proposal 2: Clarify the test cases for NGSO are applicable for LEO and MEO but not GEO.
Proposal 3: At least one TC under each requirement group is defined for NGSO/LEO.
Proposal 4: For cell reselection to FR1 intra/inter-frequency NR cell, TCs are defined for both GSO and NGSO.
Proposal 5: For RLM/BFD, select either non-DRX or DRX of each sub-test to test.
Proposal 6: For inter-frequency measurement TC, two fixed Doppler shifts are defined, one for the serving cell and one for the neighbouring cell. RAN4 to further discuss whether cell’s timing drifting, corresponding to the fixed Doppler, can be modelled. Two overlapped SMTCs are configured.
Proposal 7: For inter-frequency measurement, introduce TC for the case of one MG.

	R4-2212882
	Nokia, nokia Shanghai Bell
	Proposal 1: To include, in the list of test configurations, reference scenarios for emulation of common delay parameters for NGO and NGSO.
Proposal 2: To include, in the list of test configurations, reference scenarios for emulation of ephemeris information for NGO and NGSO.

	R4-2213354
	Ericsson
	Proposal 1: RRM test cases shall consider GEO and LEO both simultaneously, otherwise tests on UE which is capable to support GEO or LEO, especially to UE supporting GEO only, are incomplete. But applicability rules for UE supporting both LEO and GEO can be defined.
Proposal 2: Test cases shall take multi-SMTC and multi-satellite tests into account.

	R4-2213523
	Huawei, HiSilicon
	Proposal 1: RAN4 to discuss the assumption on the time and frequency error and the side condition related to ephemeris information for the accuracy requirements. Inputs from the satellite system vendors are appreciated.
Proposal 2: RAN4 to define orbit parameters for the virtual satellites as RMC in 38.133, e.g. in the format of ephemeris information. Other parameters, if required, can be also defined separately.
Proposal 3: For RRM tests, the transmission timing, frequency and power of the TE should be aligned with the RMC for the virtual satellite. 
Proposal 4: RAN4 not to define the following TCs for NTN.
- Random access
- PL-RS switching 
- Intra-frequency measurement with gap
- Inter-frequency measurement without gap
Proposal 5: As a generic principle, RAN4 to define TCs for both GEO and LEO. Further discuss if the TCs for GEO and LEO should be captured in the same or separate clauses.
Proposal 6: UE supporting both GEO and LEO is only required to pass the test for LEO.

	R4-2213524
	Huawei, HiSilicon
	CR on measurement accuracy requirements for NTN

	R4-2214060
	Ericsson
	· Observation 1: Conditions are defined for bands in terms of minimum SSB_RP and minimum CSI-RS_RP at corresponding SSB Es/Iot and CSI-RS Es/Iot respectively for different SCSs.
· Observation 2: SSB Es/Iot and CSI-RS Es/Iot side conditions for the same type of measurement requirements are also the same for satellite access and terrestrial network.
· Proposal #1: The conditions (minimum SSB_RP and minimum CSI-RS_RP) for satellite bands n255 and n256 are the same as defined for band n1 for corresponding measurements. 
· Proposal #2: The conditions for satellite bands n255 and n256 are defined in new sections in annex B of TS 38.133.

	R4-2214061
	Ericsson
	The draft CR defines conditions for the applicability of RRM requirements for satellite access bands in 38.133

	R4-2211639
	CATT
	Test cases for Intra- and inter-frequency HO with known cell for NTN

	R4-2211640
	CATT
	Test cases for Intra- and inter-frequency CHO for NTN

	R4-2211963
	Xiaomi
	CR on test case for cell reselection to FR1 intra-frequency NR cell for satellite access

	R4-2212298
	CMCC
	Proposal 1: If UE supports both NGSO and GSO, the GSO-based test cases can be skipped if the UE passes NGSO-based test cases.
Proposal 2:	For the test requirement, several updates should be included based on current test requirement:
· The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
· The clarification of NTA,common and NTA,UE-specific are needed, which are:
· The NTA,UE-specific and NTA,common used by test system will not include UE GNSS estimation error and satellite positioning error from UE calculation.

	R4-2212381
	LG Electronics UK
	Proposal 1: The test procedure for legacy TN cell reselection to FR1 intra- and inter- frequency with configuration 1 (FDD) can be reused.
Proposal 2: RAN4 needs to study proper values of signal quality/power parameters to model the satellite communication condition.
Proposal 3: Study whether to define the measurement relaxation test case for GEO.

	R4-2212400
	MediaTek inc.
	Introduction of test cases for Inter-frequency measurement delay for satellite access with gap

	R4-2212401
	MediaTek inc.
	Introduction of test cases for Accuracy for SS-RSRQ for satellite access

	R4-2212883
	Nokia, nokia Shanghai Bell
	Proposal 1: Design the test case for intra-frequency and inter frequency cell reslection to evaluate the UE response to “t-service” configuration. Include in the test case both trigger cases: “t-service+10” and “T1+10”. 
Proposal 2: Discuss whether to include “K_multi” parameter in the tests, and how to evaluate for it. 
Proposal 3: Include a test case where the UE inter-frequency cell reselection criteria is triggered by the distance threshold. 
Proposal 4: Clarify if Dmargin is an accuracy requirement or effectively a margin to be added to the distance threshold.  If Dmargin is an accuracy requirement, it should be explicitly specified as such. 

	R4-2212884
	Nokia, Nokia Shanghai Bell
	Proposal 1: For UE supporting both GSO and NGSO, UE is only required to pass either the NGSO-based test cases or the GSO-based test cases.
Proposal 2: For UE supporting only GSO, the NGSO-based test cases can be skipped. 


	R4-2212885
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to discuss the “fully synchronized” criteria for UE testing regarding ephemeris and validity timer acquisition. 
Proposal 2: RAN4 to discuss the ephemeris validity timer to be used during test procedures, so that the UE timing alignment is maintained during the test. 

	R4-2213352
	Ericsson
	draft CR on test cases for Beam Failure Detection and Link Recover for NTN

	R4-2213353
	Ericsson
	draft CR on test cases for L1-RSRP measurement delay for NTN

	R4-2213356
	Ericsson
	Proposal 1: Regarding test cases for Cell reselection to intra- and inter-frequency neighbor cell without time or location trigger, test cases can refer to legacy TN test cases.
Proposal 2: Regarding test cases for reselection measurement based on time trigger, the time instant fulling Tserivce is after T3, time period between 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.
Proposal 3: Regarding test cases for reselection measurement based on location trigger, the time instant fulling DdistanceThresh is at T3 (defined in A.6.1.1.1.3) to examine whether UE can start measurements after DdistanceThresh.
Proposal 4: Define test cases for relaxed measurement requirements on reselection in GEO scenario.

	R4-2213357
	Ericsson
	Proposal 1: 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.
Proposal 2: 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 ).
Proposal 3: Regarding test cases for CHO with location condition, set the time instant fulfilling t1- condEvent D1 to be at T2.
Proposal 4: 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.

	R4-2213358
	Ericsson
	Proposal 1: Regarding test cases for Intra- and inter-frequency HO with known cell, test cases can refer to legacy TN test cases.

	R4-2213359
	Ericsson
	Proposal 1: Add new contents for definition of 2 SMTCs per MO, 2 satellites (i.e. 2 SSBs) per SMTC, 2 MGs in clause A.3 RRM test configuration. 

	R4-2213475
	Huawei, HiSilicon
	Proposal 1: It is suggested to define the test principles for NTN UE timing related test cases
· The UE supporting NTN features only in GSO scenario need to be tested in GSO scenario
· The UE supporting NTN features only in NGSO scenario need to be tested in NGSO scenario
· The UE supporting NTN features in both GSO and NGSO scenarios need to be tested in NGSO scenario need to be tested in either GSO or NGSO scenario.
Proposal 2: Two types of reference NTN configuration need to be introduced for GSO and NGSO scenarios respectively.
· Reference NTN configuration 1 provides the typical NTN configuration in GSO scenario.
· Reference NTN configuration 2 provides the typical NTN configuration in NGSO scenario.
Proposal 3: RAN4 shall decide which format, format of position and velocity state vector or format of orbital parameters, will be used to provide satellite ephemeris in reference NTN configuration.
Proposal 4: For NTN UE timing related tests, GNSS signals need to be simulated for UE positioning and the test parameters for GNSS signals defined for V2X tests can be reused.

	R4-2213476
	Huawei, HiSilicon
	DraftCR on UE transmit timing tests for NTN

	R4-2213525
	Huawei, HiSilicon
	CR on TCs for SSB based RLM for NTN

	R4-2213526
	Huawei, HiSilicon
	CR on TCs for intra-frequency measurement delay for NTN

	R4-2213527
	Huawei, HiSilicon
	CR on TCs for RRC Re-establishment for NTN

	R4-2213528
	Huawei, HiSilicon
	CR on TCs for RSRP accuracy for NTN

	R4-2212184
	Qualcomm Incorporated
	draft CR of BWP switch and CBW change test cases



Open issues summary and Companies views’ collection for 1st round
Measurement Accuracy requirement for NTN
Issue 1-1: Margin assumption for evaluating measurement accuracy.
· Option 1: (CATT)
· The margin for propagator model error should not be introduced when evaluating the accuracy performance. It can be considered in RAN5 test tolerance.
· Option 2: (LGE)
· For evaluating measurement accuracy, introduce margin for propagator model error.
· Option 3: (Huawei)
· RAN4 to discuss the assumption on the time and frequency error and the side condition related to ephemeris information for the accuracy requirements. Inputs from the satellite system vendors are appreciated.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Support Option 2 and Option 3.
Here, the source of the additional error/uncertainty is different from what RAN5 typically deals with. RAN5 introduces test tolerance mainly due to inaccuracy of test equipment and so on. Here, in NTN, the uncertainty is resulting from the provided ephemeris information is only true at the tangential coordinates when the information is generated (i.e. at epoch time) apart from the quantization error. The periodicity of the ephemeris information update is up to NW implementation, and the projection error increases proportionally to the actual time gap from the epoch time to actual UL slots. In order for RAN4 to analyze the impact on the required margin, we need at least some input from satellite companies and a reference propagator model.
RAN5 can add an additional margin if they identify testability issues, e.g. time-varying propagation delay change, time/frequency error and sampling clock offset cannot be accurately modeled in DL transmission in test box.

	Xiaomi
	Fine with option 2 and option 3, in my understanding, the propagator model error will cause the time and frequency error which will impact the RSRP measurement, thus, this error need to be considered for accuracy evaluation.

	Ericsson
	For sake of simplicity on setting test parameters, we slightly prefer Option1. Finding a reasonable propagator model error may not work. 

	Apple
	We are fine with option 1 and option 3. The margin shall be considered in the testing tolerance based on information from Satellite Infra vendors, and where to reflect such tolerance can be either RAN4 or RAN5. 

	Huawei 
	Support P2 and P3. 
Besides the propagation error, we would also like to discuss whether the inaccuracy of the ephemeris information needs to be considered. 
We do agree that the inaccuracy of the ephemeris information has nothing to do with the UE performance, and it is not something UE can help, but the requirements should be defined for typical conditions, i.e. if in the real world the inaccuracy of ephemeris information is unavoidable and can cause large T/F error (thus has large impacts on the accuracy), then the imperfection should be considered in side condition and accuracy. 
To determine the assumption on the time and frequency error (including both the inaccuracy of the ephemeris information and propagation error), we understand some inputs from the satellite system vendors are needed. 

	LGE
	Prefer option 2. In RAN4, the margin needs to be considered due to propagator model error. The test tolerance in RAN5 is for inaccuracy/error/uncertainty of test procedure/model/equipment, but the propagator model error is not caused by such test error. So, we think the error margin can be introduced in RAN4.

	MTK
	Fine with option 2 and option 3 to avoid misunderstanding on the test margin. 

	CMCC
	For accuracy requirements, we are fine with Option 2 and Option 3. 

	CATT
	For proposal 1, our intention is only for UE transmit timing error performance in our discussion paper. For proposal 2&3 and also the relaxed margin in Issue 1-2, there is no such evidence the additional margin is needed. 

	THALES
	Option 3 and Option 2 are fine. 
In Release-17, the UE should be able to pre-compensate the UL transmission based on ephemeris data and GNSS. The question for testing purposes is: “Is the precision/accuracy fine within the given requirements?” The test should be as much realistic as possible, taking into account realistic Doppler shift and required TA values.
In any case, when it comes to UE, different UEs can use different pre-compensation algorithms, and we need to be sure that all UEs will react similarly to the test environment and in real conditions, with respect to given requirements.
We also think some reference propagator model is required and should be considered. During previous meeting we proposed Eckstein Hechler (J6). 
See also below a comparison:
Orbit propagation model comparison
	
	Maximum errors

	Without fitting
	Model
	Duration of prediction (minute)
	DP (m)
	UE specific TA Error (µs)
	DV (m/s)
	Doppler error (Hz)

	
	Kepler
	3
	261
	1.74
	2.64
	17.60

	
	Eckstein Hechler (J6)
	21
	303
	2.02
	0.48
	3.20

	
	2x2 num
	22,5
	301.4
	2.01
	0.42
	2.80

	
	6x6 num
	27
	302.5
	2.02
	0.44
	2.93

	

	
	Maximum errors

	
	Model
	Duration of prediction (second)
	DP (m)
	UE specific TA Error (µs)
	DV (m/s)
	Doppler error (Hz)

	Without fitting
	Kepler
	45
	43.4
	0.29
	0.689
	45.93

	
	Eckstein Hechler (J6)
	300
	43.4
	0.29
	0.093
	6.20

	
	2x2 num
	300
	44.3
	0.30
	0.1
	6.67

	
	6x6 num
	350
	44.2
	0.29
	0.084
	5.60

	

	With fitting
	TLE
	370
	44,1
	0.29
	0.1
	6.67

	
	Eckstein Hechler (J6)
	390
	44,2
	0.29
	0.083
	5.53

	
	2x2 num
	375
	44
	0.29
	0.092
	6.13

	
	6x6 num
	395
	44,2
	0.29
	0.079
	5.27



Based on simulation results, prediction 45 s ahead for UE pre-compensation is accurate within 0.29 µs for round trip delay error and within 45.93 Hz for Doppler error when Kepler model is used. This is sufficient to pre-compensate even at 120 kHz.



Issue 1-2: Measurement accuracy.
· Option 1: (Xiaomi)
· 0.5dB is relaxed based on existing SS-RSRP accuracy requirements for NTN measurement.
· Option 2: (Nokia)
· RAN4 should decide to keep the measurement accuracy at least as accurate as in terrestrial networks and should consider tightening the requirements further.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Oppose Option 2.
A bit in favor of Option 1 for now. Depending on whether and how to adapt DL transmission power in test configurations, there would be an issue too.

	Xiaomi
	Option 1, considering the propagator error, the accuracy requirements need to be relaxed, FFS the exact relaxed value.

	Ericsson
	We understand the motivation of Option 1 and Option 2, but it may rely on outcome of Issue 1-1.
Regarding Option2, we assume it is a motivation to improve accuracy and shall be further studied. Maybe it’s difficult to request higher accuracy in Rel-17 now. the HO rate may be improved in next release.

	Apple
	We also think it’s up to the conclusion from issue 1-1, and don’t understand why 0.5dB is selected in option 1. 

	Huawei
	Suggest FFS or go with option 1.
We agree with E/// that the exact accuracy depends on outcome of issue 1-1. While we can understand the motivation of option 2, we believe it is difficult to tighten the accuracy for NTN. Instead, considering the possible errors discussed in issue 1-1, option 1 is a safer choice. On the other hand, we understand there can be some NW implementation based solutions to improve the mobility performance in NTN.

	LGE
	Based on the conclusion of Issue 1-1, we can further discuss. FFS for relaxed accuracy value. 

	MTK
	We can consider either keep or relax the accuracy.

	CMCC
	We share similar view with Apple. This issue can be further discussed based on the output of Issue 1-1.

	CATT
	For proposal 1, we don’t understand the explanation in Xiaomi’s discussion paper. The measurement is for DL. But Te is for uplink transmission. DL measurement accuracy has no relationship with uplink. 

	Nokia
	For Option 2, legacy or terrestrial measurement accuracy should be used as a baseline. 

	THALES
	Preference for Option 1. 
For Option 2, it depends how good the measurement accuracy is, in realistic conditions the values may deviate from terrestrial. We do not think we should “consider tightening the requirements further”. TBD



Test case coverage, design and configuration
Issue 2-1: Test cases for GSO and NGSO.
· Option 1: (Ericsson)
· RRM test cases shall consider GEO and LEO both simultaneously, otherwise tests on UE which is capable to support GEO or LEO, especially to UE supporting GEO only, are incomplete. But applicability rules for UE supporting both LEO and GEO can be defined.
· Option 2: (Huawei, CMCC, Nokia)
· RAN4 to define TCs for both GEO and LEO. Further discuss if the TCs for GEO and LEO should be captured in the same or separate clauses.
· UE supporting both GEO and LEO is only required to pass the test for LEO.
· Option 3: (MTK)
· Clarify the test cases for GSO are also applicable for GEO.
· Clarify the test cases for NGSO are applicable for LEO and MEO but not GEO.
· At least one TC under each requirement group is defined for NGSO/LEO.
· Option 4: (Qualcomm)
· If UE capable of both GSO and NGSO passes a test case for NGSO, the corresponding test case for GSO is skipped.
· Recommended WF
· 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.
· FFS the TCs for GEO and LEO should be captured in the same or separate clauses.
	Company
	Comments

	XXXQualcomm
	Support the recommended WF.

	Xiaomi
	Support the recommended WF.

	Ericsson
	Agree recommend WF.  TC for GEO and LEO can be captured in the same clauses.

	Apple
	Support the recommended WF.

	Huawei 
	Support the recommended WF. 
TC for GEO and LEO can be captured in the same clauses.

	LGE
	Support the recommended WF.

	MTK
	support the Recommended WF. 
Slightly prefer to capture GSO/NGSO in the same clause, and the benefit would be sharing the common configuration and keep spec concise.   
Suggest to align the wording "GSO" in TCs, instead of GEO.  

	CMCC
	Support the Recommended WF.

	CATT
	Support the first bullet of Recommended WF. 
For the second bullet, UE should support both GSO and NSO. There is no such capability and UE type, right?
Fine with third bullet of Recommended WF.

	THALES
	Fine with the moderator recommended WF.



Issue 2-2: Test coverage regarding NTN RRM requirements.
· Option 1: (Huawei)
· RAN4 not to define the following TCs for NTN.
· Random access
· PL-RS switching 
· Intra-frequency measurement with gap
· Inter-frequency measurement without gap
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXXiaomi
	For the UE supporting TN and NTN, those test cases can be ignore.
For the UE only supporting NTN, e.g. VSAT UE, those test cases need to be introduced for verifying the corresponding requirements.

	Ericsson
	Since test cases for NTN is a new framework literally, we’re concerned that missing some cases may harm integrity of test coverage. 

	Apple
	We are not very convinced about the method on how to rule out certain test cases, e.g., for RACH testing, not only Tx timing is verified for preamble transmission but also the preamble Tx power is also verified; how can it be represented by other NTN test cases? We may need a clearer method for test case selection.

	Huawei
	Support option 1.
We can understand the consideration on the test coverage, but we also need to consider the testing efforts for NTN UEs, especially when the test is not for NTN specific requirements. 
We are open to consider what Xiaomi mentioned, e.g. if a UE passes the tests in option 1 for TN, then it does not need to pass the same tests for NTN. 

	MTK
	We can support Option 1 or to define the test applicability rule i.e. if has passed the corresponding TN test, than no need to test again. 

	CMCC
	We share similar understanding with Ericsson, test coverage should be guaranteed.

	CATT
	We support option 1 at least in Rel-17.

	Nokia
	Share the same view as Ericsson. 
Differently from previous cases, the UE is now required to apply TA before RA, which means having a validity timer. UE may need to verify if the UE is complied with these requirements.

	THALES
	At least :
· Random access
· Intra-frequency measurement with gap
should be probably considered. TBD



Issue 2-3: Test coverage regarding numerology and duplex mode.
· Option 1: (Qualcomm)
· Test configurations for TDD and numerology higher than 15kHz are not considered.
· Recommended WF
· Test configurations for TDD and numerology higher than 15kHz are not considered.
	Company
	Comments

	XXXQualcomm
	Support the recommended WF.

	Xiaomi
	Support the recommended WF.

	Ericsson
	Agree on recommended WF

	Apple
	Can proponent clarify why 30kHz is precluded? No preference from our side but just try to understand the technical reason. In RF sepc, 30kHz is available for n255.

	Huawei 
	Support the recommended WF.

	MTK
	Fine with the Recommended WF. 

	CMCC
	Fine with the recommended WF.

	CATT
	Fine with no TDD. Why no TC for 30kHz SCS? We have timing requirement for 30kHz. if 30KHz SCS test configuration is needed, we suggest to use it in timing TC. 

	THALES
	Fine with WF. 
Is obvious that TDD is not considered (see 38.108 for instance). Ok for 15 kHz, but in some situations 30 kHz might be useful and the requirements (e.g. in terms of timing errors for instance) are a bit different.



Issue 2-4: Test coverage regarding multiple SMTCs.
· Option 1: (Ericsson)
· Test cases shall take multi-SMTC and multi-satellite tests into account.
· Add new contents for definition of 2 SMTCs per MO, 2 satellites (i.e. 2 SSBs) per SMTC, 2 MGs in clause A.3 RRM test configuration.
· Option 2: (LGE)
· To verify reporting of propagation delay difference between serving and neighbor cells, the intra-frequency measurement accuracy test should consider updating SMTC configuration according to the reported propagation delay difference.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Not against Option 1 and Option 2.
As for Option 1:
· The number of satellites doesn’t have to be more than 2 for test purpose.
As for Option 2:
· We do not yet think a separate test case for PropDelayDiffReport. Even if the test case is defined, we are not quite convinced if “updating SMTC re-configuration” is really necessary for the test purpose.

	Xiaomi
	Option 1: we are fine to have the following configuration for test purpose:
· SMTCs per MO configuration to verify multi-SMTC
· 2 satellites per SMTC configuration to verify the UE measurement capability on number of LEO per SMTC
· 2 MGs configuration to verify multi-SMTC
Option 2: since there is no RRM requirement for propagation delay difference, we donnot think we need to test the updating SMTC configuration.

	Ericsson
	We support Option 1 and Option 2, they’re not controversial. We’re open to the exact numbers of SMTCs, satellites and so on.

	Apple
	Agree with Xiaomi’s comments.

	Huawei 
	We are fine with option 1.
On option 2, we are not sure if it is necessary to have SMTC reconfiguration during the test. If the intention is to verify the PD estimation, we assume it can be achieved by other tests, e.g. Tx timing. 

	LGE
	For option 1, we are fine with Xiaomi’s clarification.
For option 2, in intra-frequency measurement, SMTCs for neighbor cells are configured based on UE’s delay difference report when UE in RRC_CONNECTED state performs intra-frequency measurement. We think it is important UE behavior for multiple SMTC configuration, and there will be no separated test to verify reporting delay difference. So, we’d like to consider the SMTCs configuration using UE’s delay difference report should be considered in accuracy test.

	MTK
	Agree Option 1 in general. 

	CMCC
	Fine with Xiaomi’s proposal on Option 1. For Option 2, it looks like a combined test for UE and network. We are not sure about what is the test requirement.

	CATT
	Support option 1. 
For option 2, there is no reporting delay value test. We don’t understand how this test is. 

	Nokia
	Option 1 is fine.

	THALES
	Ok for Option 1, 



Issue 2-5: Serving and Neighbour Satellite configurations.
· Option 1: (Qualcomm)
· 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.
· For NGSO, a deployment of quasi-earth fixed cell is assumed.
· 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.
· Option 2: (Huawei)
· Two types of reference NTN configuration need to be introduced for GSO and NGSO scenarios respectively.
· Reference NTN configuration 1 provides the typical NTN configuration in GSO scenario.
· Reference NTN configuration 2 provides the typical NTN configuration in NGSO scenario.
· RAN4 shall decide which format, format of position and velocity state vector or format of orbital parameters, will be used to provide satellite ephemeris in reference NTN configuration.
· Option 3: (Nokia)
· To include, in the list of test configurations, reference scenarios for emulation of common delay parameters for NGO and NGSO.
· To include, in the list of test configurations, reference scenarios for emulation of ephemeris information for NGO and NGSO.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Proposals do not seem mutually exclusive.
To accommodate all points, maybe we can add the following to Option 1 and call it Option 1a.
· Ephemeris information in SSC.1 and SSC.2 is in format of position and velocity state vector
· Ephemeris information in NSC.1 and NSC.2 is in format of orbital parameters
· For those test cases where UE is required to transmit UL to a cell in a neighbour satellite, ephemeris information of the satellite in format of position and velocity state vector shall be additionally provided.

	Xiaomi
	We can take option 1 as baseline to define the GEO and LEO configuration for RRM tests.

	Ericsson
	As per our understanding, Option 1, 2, 3 are fine with us. 

	Apple
	Fine with option 1/2/3 and 1a.

	Huawei
	All the 3 options are aligned, and we are fine to take option 1 as starting point, except that we need more time to check whether to use quasi-earth fixed cell for NGSO tests. 
On option 1a suggested by QC above, we are not sure if we should use different formats for ephemeris for serving and neighbor satellites – would this be a typical case? 

	MTK
	Support Option 1.
Regarding the Ephemeris format, slightly prefer to format of position and velocity state vector, which is more straightforward to use. And fine to select some test to use orbital parameters.
Besides, the Ephemeris of the target satellite should be provided (as issue 2-6), not only for the TC where UE is required to transmit UL to a cell in a neighbour satellite.

	CMCC
	We are fine to take Option 1 and Option 1a as the starting point.

	CATT
	Fine with option 1 as the starting point. Fine with option 2&3.

	Nokia
	Option 1a is fine if GSO and NGSO are taken into account. 

	THALES
	TBD



Issue 2-6: Test applicability rule for NTN RRM test cases.
· Option 1: (Qualcomm)
· 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
· If UE capable of both GSO and NGSO passes a test case for NGSO, the corresponding test case for GSO is skipped.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Support Option 1.
The second and third bullets are in line with RAN4 agreement made in one of the previous meetings, hence, not arguable. And the same goes for the third sub-bullet of the first main bullet.
The first and second sub-bullets of the first main bullet are to alleviate the impact of test uncertainty.

	Xiaomi
	Fine with option1 

	Ericsson
	Generally OK with Option 1 except for the last bullet. 

	Apple
	Fine with option 1.

	Huawei 
	Fine with option 1

	LGE
	Generally fine with the option 1.

	MTK
	Fine with Option 1.

	CMCC
	We are fine with Option 1.

	CATT
	Fine with option 1. 

	THALES
	Fine with option 1.



Issue 2-7: RMC for virtual satellite.
· Option 1: (Huawei)
· RAN4 to define orbit parameters for the virtual satellites as RMC in 38.133, e.g. in the format of ephemeris information. Other parameters, if required, can be also defined separately.
· For RRM tests, the transmission timing, frequency and power of the TE should be aligned with the RMC for the virtual satellite.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	The Option 1 can be discussed as part of Issue 2-5.

	Apple
	Agree with QC to discuss together in issue 2-5.

	Huawei 
	Agree with QC that option 1 is somehow already covered by issue, and no need to have separate discussion. Perhaps the unique point is that the TE transmission should be aligned with the RMC for the virtual satellite, and we assume this should not be controversial.

	CMCC
	We support the unique point which is pointed out by Huawei, TE transmission should be aligned with the RMC for the virtual satellite



Issue 2-8: Koffset and Kmac configurations.
· Option 1: (Qualcomm)
· For those test cases that verify UE performance in terms of latency and interruption based on UE UL transmission, the following NTN specific timeline shall be correctly reflected:
· Koffset (to ensure the causality between DL/UL scheduling and UL transmission)
· Kmac (to ensure a synchronous MAC update timeline between DL and UL at SRP, as well as to postpone the corresponding timer and monitoring window)
· Recommended WF
· 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.
	Company
	Comments

	XXXQualcomm
	UE requirements described in test procedures and defined in the requirement section for each test case shall correctly reflect Option 1 according to RAN1/2 spec.

	Xiaomi
	Support the recommended WF and it can be discussed together with issue 2-5

	Apple
	Fine with recommended WF.

	Huawei 
	Fine with the recommended WF.

	MTK
	Fine with the Recommended WF. 

	CMCC
	Fine with the Recommended WF.

	CATT
	Fine with the Recommended WF

	THALES
	Fine with the Recommended WF




Test case design for Cell reselection
Issue 3-1: General test design for intra/inter-frequency cell reselection.
· Option 1: (MediaTek)
· For cell reselection to FR1 intra/inter-frequency NR cell, TCs are defined for both GSO and NGSO.
· Option 2: (Nokia)
· Design the test case for intra-frequency and inter frequency cell reslection to evaluate the UE response to “t-service” configuration. Include in the test case both trigger cases: “t-service+10” and “T1+10”. 
· Discuss whether to include “K_multi” parameter in the tests, and how to evaluate for it. 
· Option 3: (LGE)
· 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.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXXiaomi
	Option 1: since this test principle applies to all RRM test cases, there is no need to have additional consensus on cell reselection test case.
In general fine with the points in option 2 and option 3

	Ericsson
	 Support Option 1, 2 and 3.
K_multi in Option 2 can follow multi-satellite test configurations.  

	Apple
	Fine with option 1 and 3. For option 2, is the “Include in the test case both trigger cases: “t-service+10” and “T1+10” meant to verify the UE behavior of initiating cell selection? Since we don’t have requirement for initial cell selection, we think it’s not necessary to have such condition in the test case.

	Huawei
	Option 1 is covered in issue 2-1.
On option 2, we assume the TCs are for cell reselection, and we agree that UE triggering reselection measurement based on t-Service should be verified, but “t-service+10” and “T1+10” are for cell selection, and we understand it is not tested in existing test cases for TN.
On option 3, the first bullet is covered in issue 2-5, and we are fine with the second bullet.

	LGE
	Fine with option 1 and option 3 to consider test case design. For option 2, we have similar view with Apple, and further clarification is needed.

	MTK
	Fine with Option 1, 3 in general. 
On Option 2, our understanding is "the UE shall initiate cell selection procedures….within 10 s since time instance T1 provided that ‘t-Service’> T1 ", which doesn't seem a part of a cell reselection test. 

	CMCC
	Generally, we are fine with Option 1,2 and 3.
For the test setup of time-based cell-reselection, we think further clarification is needed.

	CATT
	Fine with option 1/2/3.. For the proper signal power, since the RF receiver sensitive level is the same as in TN system, we think the similar values can be use. 

	THALES
	Fine with options 1 and 3.



Issue 3-2: Test case for intra/inter-frequency cell reselection without timer or location trigger.
· Option 1: (LGE)
· The test procedure for legacy TN cell reselection to FR1 intra- and inter- frequency with configuration 1 (FDD) can be reused.
· Option 2: (Ericsson)
· Regarding test cases for Cell reselection to intra- and inter-frequency neighbor cell without time or location trigger, test cases can refer to legacy TN test cases.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	At least NTN specific information shall be provisioned.

	Xiaomi
	Fine with option 1 and option 2

	Ericsson
	Agree on Option 1 and 2.

	Apple
	Fine with option 1 and 2.

	Huawei
	Fine with option 1 and option 2

	LGE
	Support option 1 and 2.

	MTK
	Fine with Option 1 and Option 2.

	CMCC
	Fine with Option 1 and Option 2

	CATT
	Fine with option 1 and option 2. 

	Nokia
	Support both options.

	THALES
	Agree with any of the options. However, which is the difference?




Issue 3-3: Test case for intra/inter-frequency cell reselection with timer trigger.
· Option 1: (MediaTek)
· For cell reselection to FR1 intra/inter-frequency NR cell, TCs are defined for both GSO and NGSO.
· Option 2: (Ericsson)
· Regarding test cases for reselection measurement based on time trigger, the time instant fulling Tserivce is after T3, time period between 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.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXXiaomi
	Option 1: since this test principle applies to all RRM test cases, there is no need to have additional consensus on cell reselection test case.
Fine with option 2

	Apple
	Agree with option 1 and 2.

	Huawei 
	Option 1 is covered in issue 2-1. One comment is that t-Service is only applicable for LEO fixed cell, so we assume the test is not applicable for GEO.
Option 2 is fine. 

	LGE
	Fine with both options.

	MTK
	Agree with Option 1 and Option 2.

	CMCC
	Generally fine with both options. We think the wording can be revised to “time period between the end point of T3 (refer to A.6.1.1.1.3) and Tserivce” is more accurate, since T3 is a time period.

	CATT
	GSO in option 1 is not necessary.
Fine with option 2.  

	Nokia
	Support both options. 



Issue 3-4: Test case for intra/inter-frequency cell reselection with location trigger.
· Option 1: (Nokia)
· Include a test case where the UE inter-frequency cell reselection criteria is triggered by the distance threshold. 
· Clarify if Dmargin is an accuracy requirement or effectively a margin to be added to the distance threshold.  If Dmargin is an accuracy requirement, it should be explicitly specified as such. 
· Option 2: (Ericsson)
· Regarding test cases for reselection measurement based on location trigger, the time instant fulling DdistanceThresh is at T3 (defined in A.6.1.1.1.3) to examine whether UE can start measurements after DdistanceThresh.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXApple
	For option 1, we think Dmargin is a margin to add to the distance threshold.
Fine with option 2, but additional time period shall be considered for UE to response when DdistanceThresh condition is met, i.e., TE changed the distance between UE and serving cell, but UE needs response time to ‘realise’ that change, e.g., GNSS response time and time margin for information delivery from GNSS to NTN module.

	Huawei 
	We are fine with both options.
On Dmargin, we understand in the test setup, the UE GNSS location should be set to a value such that the distance threshold is exceeded by 50m.

	LGE
	Option 1
Dmargin should not be added to the distance threshold since the threshold is configured by NW. 

	Nokia
	Support both options. 



Issue 3-5: Test case for the relaxed intra/inter-frequency cell reselection requirements in GEO scenario.
· Option 1: (LGE)
· Study whether to define the measurement relaxation test case for GEO. 
· Option 2: (Ericsson)
· Define test cases for relaxed measurement requirements on reselection in GEO scenario.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXXiaomi
	Fine with option 2

	Ericsson
	Relaxation for GEO shall be tested.

	Apple
	Option 1. Can we refer the test case to TN relaxation?

	Huawei 
	Support option 1, we do not see big value in testing relaxed measurement requirements for NTN.

	LGE
	We don’t have strong view. But, since legacy measurement relaxation is reused in NTN, it may not need to define measurement relaxation test for GEO. Also, in our understanding, in RAN2 specification, UE measurement relaxation capability for NTN is not defined yet. So, we think relaxed measurement test for GEO can be skipped (or replaced by TN test).

	CMCC
	Support Option 2.

	CATT
	Support option 2. 

	Nokia
	Support option 2.



Test case design for handover
Issue 4-1: Test case for intra/inter-frequency handover with known cell for NTN.
· Option 1: (Ericsson)
· Regarding test cases for Intra- and inter-frequency HO with known cell, test cases can refer to legacy TN test cases.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	QualcommXXX
	At least NTN specific information shall be provisioned.

	Xiaomi
	Fine with option 1

	Apple 
	Fine with option 1 with QC’s comment.

	Huawei
	Fine with option 1

	MTK
	Agree with Option 1 with QC’s comment.

	CMCC
	Fine with Option 1 and QC’s comment

	CATT
	Fine with option1. 

	Nokia
	Support option 1.

	THALES
	Agree with Qualcomm.



Issue 4-2: Test case for CHO with time-based or location-based condition.
· Option 1: (Ericsson)
· 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.
· 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.
· 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.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXXiaomi
	Fine with option 1

	Ericsson
	The basic idea of the last bullet is to verify if time/location information really triggers CHO. The details can be studied.

	Apple
	Fine with option 1.

	Huawei
	Fine with the first 3 bullets. Not sure if we need to further consider the last bullet, in TN CHO tests, we did not consider the case where HO condition is not met.

	CATT
	For first bullet, we prefer to reuse current T2 usage. T2 is the start point of signal power condition. RRC message should be sent in T1. 
Fine with bullet #2 and 3. 
For the last bullet, prefer not to add such TC. 

	Nokia
	Support option 1.

	THALES
	Fine with Option 1.



Test case design for UE timing requirements
Issue 5-1: Test principle for NTN UE timing related test cases.
· Option 1: (Huawei, Nokia)
· The UE supporting NTN features only in GSO scenario need to be tested in GSO scenario
· The UE supporting NTN features only in NGSO scenario need to be tested in NGSO scenario
· The UE supporting NTN features in both GSO and NGSO scenarios need to be tested in NGSO scenario need to be tested in either GSO or NGSO scenario.
· Option 2: (CMCC)
· The UE supporting NTN features only in GSO scenario need to be tested in GSO scenario
· The UE supporting NTN features only in NGSO scenario need to be tested in NGSO scenario
· If UE supports both NGSO and GSO, the GSO-based test cases can be skipped if the UE passes NGSO-based test cases.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Support Option 2.

	Xiaomi
	Option 2, since this test principle applies to all RRM test cases, there is no need to have additional consensus on UE timing test cases.

	Ericsson
	Most of cases can be tested in LEO scenario, unless necessity of GEO test is proved, for UE supporting GEO and LEO both. However for GEO RTT is particular, since very large. This makes it hard to skip GSO, for this case, at least.

	Apple
	Option 2.

	Huawei
	We are fine with option 2 if it is aligned with the test principle for other RRM tests.

	LGE
	Support option 2

	MTK
	Prefer to Option 2, and good to agree it as the general principle

	CMCC
	We support Option 2.

	CATT
	We want to confirm with companies is there the capability for only supporting GSO or NGSO firstly. 
Timing Advance adjustment accuracy is better to be tested in GSO. In this test, UE and satellite are not moving. It is more accuracy.
For other requirements, They can be tested in NGSO. 



Issue 5-2: GNSS signal for NTN UE timing related test cases.
· Option 1: (Huawei)
· For NTN UE timing related tests, GNSS signals need to be simulated for UE positioning and the test parameters for GNSS signals defined for V2X tests can be reused.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Which specific GNSS parameters can be borrowed from V2X?
UE position information that can be obtained from GNSS fix should take into account parameters of satellite constellation and beam footprint. E.g. elevation angles between satellites and UE should be based on some realistic scenarios.

	Xiaomi
	Fine with option 1, the test parameter for GNSS signal is defined in B.4.1
This clause defines the reference signal power levels of generated salellites for a corresponding GNSS, which will be used in V2X test cases.
Table B.4.1-1: GNSS Referenece Signal Power Parameters
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	6

	GPS(1)
	Reference signal power level for all satellites
	dBm
	-128.5

	Galileo
	Reference signal power level for all satellites
	dBm
	-127

	GLONASS
	Reference signal power level for all satellites
	dBm
	-131

	BDS
	Reference signal power level for all satellites
	dBm
	-133

	NOTE 1:	"GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2:	The DUT UE does not need to support all systems. The DUT UE shall support at least one system and will be test for the supported systems.




	Apple
	Fine with option 1 for signal power assumption, for other parameters, we are wondering if can borrow from 38.171.

	Huawei
	Option 1. 
The UE positioning error assumed for Te_NTN is developed from Spec TS38.171. As mentioned by Xiaomi, GNSS parameters for V2X is defined in B.4.1, which is also developed from Spec TS38.171.

	LGE
	Fine with option 1 and it might be signal power parameters as captured by Xiaomi.

	MTK
	This issue may also be discussed in RF session, regarding the UE location acquisition
For the UE to acquire its location, there could be two ways: 
1. GNSS simulator approach: Use a GNSS simulator, as used in UE Positioning test case.
1. 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.
However, we believe that the GNSS simulator approach may be cumbersome and complex. It has the following drawbacks:
-    It combines a demod test case and an RF/RRM test case, so more complexity. 
-    The GNSS signal power levels would need to be decided appropriately by RAN4 to acquire the satellite with sufficient accuracy within a certain time. 
-    Acquisition of the GNSS location would take some time so increase test time.
 
Thus, we suggest to re-use the existing AT command (the 2nd approach) to avoid some penitential issues 

	CATT
	Fine with option 1. In V2X, only power is considered. In addition, we think GNSS information should be aligned with ephemeris. 

	Nokia
	Option 1 is fine.



Issue 5-3: Reference time for NTN UE timing related test cases.
· Option 1: (CMCC, Xiaomi)
· For the test requirement, several updates on reference time should be included based on current test requirement:
· The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
· The clarification of NTA,common and NTA,UE-specific are needed, which are:
· The NTA,UE-specific and NTA,common used by test system will not include UE GNSS estimation error and satellite positioning error from UE calculation.
· Option 2: (Qualcomm)
· 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.
· 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.
· Option 3: (CATT)
· It is agreed that NTA,common = F3+F4 and  NTA,UE-specific = S3 + S4 for reference timing for UE transmit timing.
· In test for UE transmit timing error, the reference propagator model need not considered.
· NTA,common is configured in the test cases by broadcasted parameters of TACommon, TACommonDrift and TACommonDriftVariation based on satellite ephemeris and position assumption of the uplink time synchronization reference point, i.e. prefer option 1A.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Support Option 2.
We share the same view as the first bullet of Option 3.
The last bullet of Option 1 is not crystal clear to us. Does that mean NTA,UE-specific and NTA,common will be based on ideal values, i.e. any inaccuracy due to quantized ephemeris and feeder delay information will be part of UE error no matter how long the gap between epoch time and UL transmission is?

	Xioami
	Option 1

	Ericsson
	Regarding Option1: Agree with T_eNTN update. N_TA_Common is system information, but N_TA_UE specific is important UE characteristic which is fundamental for NTN UE network performance. We need some form of GNSS signal for NTN UE timing related test cases in order to make sure that NTN UE can perform in NTN network. This is the same comment as in Issue 5-2. 
Regarding Option 2: This is fine for us.
Regarding option 3: To avoid RAN4 building its own track and version of reference timing we propose to reuse RAN1 definitions in TS 38.213 section 4.2. As we commented in option 2, we think that a reference propagator could be useful. 

	Apple
	Support option 1.

	Huawei
	For option 1, we agree with 1st bullet.
For option 2, we agree with “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.” But the sub-bullets need to be further studied.

	CMCC
	We support Option1.
To Ericsson, the NTA,UE-specific we mentioned here is used by test system, it can be derived from real UE position and satellite position, instead of UE GNSS.

	CATT
	Support option 1 and option 3. 

	Nokia
	Support Option 1 and 2.



Test case design for RLM/BFD requirements
Issue 6-1: Test case for RLM/BFD.
· Option 1: (MediaTek)
· For RLM/BFD, select either non-DRX or DRX of each sub-test to test.
· Option 2: (Nokia)
· RAN4 to discuss the “fully synchronized” criteria for UE testing regarding ephemeris and validity timer acquisition. 
· RAN4 to discuss the ephemeris validity timer to be used during test procedures, so that the UE timing alignment is maintained during the test.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	EricssonXXX
	Among non-DRX and DRX cases, we prefer DRX cases. But we can support testing both cases also.
Support Option2 and always mimic ephemeris and validity timer’s validity.

	Apple 
	Fine with option 1 and 2.

	Huawei 
	Support option 1.
On option 2, we assume it is a generic issue and can be discussed in issue 2-6.

	MTK
	Support Option 1 to reduce TCs. 
Fine with Option 2 and good to agree it as an principle. 

	CMCC
	For Option 1, we prefer to test both cases.

	CATT
	Support option 1. 



Test case design for L3 measurement requirements
Issue 7-1: Test case for inter-frequency measurement.
· Option 1: (MediaTek)
· For inter-frequency measurement TC, two fixed Doppler shifts are defined, one for the serving cell and one for the neighbouring cell. RAN4 to further discuss whether cell’s timing drifting, corresponding to the fixed Doppler, can be modelled. Two overlapped SMTCs are configured.
· For inter-frequency measurement, introduce TC for the case of one MG.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	We don’t fully get how “fixed Doppler shifts” can be achieved. Does this mean “Doppler shift remain the same irrespective of elevation angle change from UE perspective” ?

	Ericsson
	What is timing drifting here?

	Huawei 
	We assume the Doppler and timing of the cells will be aligned to the reference parameters such as ephemeris and UE location, so it is more like a generic issue to be discussed in issue 2-5.
On the SMTC and MG configuration, we are open to discuss and suggest to use different setups in the different TCs.

	LGE
	Is the meaning of “introduce TC for the case of on MG” that there is no two MG test case for inter-frequency measurement?

	MTK
	@LGE: to intention is to introduce TCs for both single MG and 2 MGs (both FNO, PPO) 
The Doppler and timing of the cell can be discussed in the reference parameters of Ephemeris, as in Issue 2-6. The proposals assumed Time varying Ephemeris, as the cell timing drift in LEO could be 25 us per sec and the question is whether to model this or not. However, if the Ephemeris remains the same then we don’t need to discuss the time vary Doppler and cell timing. 

	CATT
	Fixed Doppler shifts are not needed. The timing drifting either. We think it can be designed by using ephemeris information in the test. 
Two overlapped SMTC is the same SMTC. We prefer to use non-overlapped SMTCs.  

	THALES
	Preference for variable Doppler delay and variable timing drifting in a test environment. We can also separate them or consider them together.



Test case list for NTN RRM
Issue 8-1: Test case list for NTN RRM.
	Group of requirements
	Test cases
	Sub-test
	Title of test case 
	Comment (Need or not)

	
	
	
	
	Company AXiaomi
	Ericsson 
	MTK
	Nokia
	
	
	
	

	Cell reselection for satellite access
	Intra-frequency
	N.A
	Cell reselection to FR1 intra-frequency NR cell
	yes
	Y, we suggest to add enhanced requirements here
	Yes
	Need
	
	
	
	

	
	
	Time based
	Time-based cell reselection to FR1 intra-frequency NR cell
	yes
	Y
	
	Need 
	
	
	
	

	
	
	
	Time-based cell reselection to FR1 intra-frequency NR cell for UE configured with [capability for enhanced requirements]
	yes
	N
	
	Need 
	
	
	
	

	
	
	Location based
	Location-based cell reselection to FR1 intra-frequency NR cell
	yes
	Y
	
	Need 
	
	
	
	

	
	
	
	Location-based cell reselection to FR1 intra-frequency NR cell for UE configured with [capability for enhanced requirements]
	yes
	N
	
	Need 
	
	
	
	

	
	Inter-frequency
	N.A
	Cell reselection to FR1 inter-frequency NR cell
	yes
	Y，we suggest to add enhanced requirements here we suggest to add enhanced requirements here
	Yes
	Need 
	
	
	
	

	
	
	Time based
	Time-based cell reselection to FR1 inter-frequency NR cell
	yes
	Y
	
	Need 
	
	
	
	

	
	
	
	Time-based cell reselection to FR1 inter-frequency NR cell for UE configured with [capability for enhanced requirements]
	yes
	N
	
	Need 
	
	
	
	

	
	
	Location based
	Location-based cell reselection to FR1 inter-frequency NR cell
	yes
	Y
	
	Need 
	
	
	
	

	
	
	
	Location-based cell reselection to FR1 inter-frequency NR cell for UE configured with [capability for enhanced requirements]
	yes
	N
	
	Need 
	
	
	
	

	HO for satellite access
	NR SAN HO
	Intra-frequency HO
	Intra-frequency SAN Handover from FR1 to FR1
	yes
	Y
	Yes
	Need 
	
	
	
	

	
	
	Inter-frequency HO
	Inter-frequency SAN Handover from FR1 to FR1
	yes
	Y
	Yes
	Need 
	
	
	
	

	
	NR SAN CHO
	Time based CHO
	Intra-frequency SAN time-based Conditional Handover from FR1 to FR1
	yes
	Y
	
	Need 
	
	
	
	

	
	
	
	Inter-frequency SAN time-based Conditional Handover from FR1 to FR1
	yes
	Y
	
	Need 
	
	
	
	

	
	
	Distance based CHO
	Intra-frequency SAN distance-based Conditional Handover from FR1 to FR1
	yes
	Y
	
	Need 
	
	
	
	

	
	
	
	Inter-frequency SAN distance-based Conditional Handover from FR1 to FR1
	yes
	Y
	
	Need 
	
	
	
	

	RRC Re-establishment for satellite access
	Intra-frequency
	N.A
	Intra-frequency RRC Re-establishment in FR1
	yes
	Y
	
	Need 
	
	
	
	

	
	Inter-frequency
	N.A
	Inter-frequency RRC Re-establishment in FR1
	yes
	Y
	
	Need 
	
	
	
	

	Random access for satellite access
	Contention based
	N.A
	4-step RA type contention based random access test in FR1
	yes
	Y
	
	Need 
	
	
	
	

	
	Non-contention based
	N.A
	4-step RA type non-contention based random access test in FR1
	yes
	Y
	
	Need 
	
	
	
	

	RRC Connection Release with Redirection for satellite access
	N.A
	N.A
	Redirection from NR in FR1 to NR in FR1
	yes
	N
	
	
	
	
	
	

	UE transmit timing for satellite access
	UE transmit timing accuracy
	N.A
	NTN UE transmit timing test 
	yes
	Y
	Yes
	Need 
	
	
	
	

	
	UE timing advance adjustment accuracy
	N.A
	NTN UE timing advance adjustment accuracy test
	yes
	Y
	Yes
	Need 
	
	
	
	

	RLM for satellite access
	SSB based RLM RS
	In-sync
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
	yes
	Y
	 Down-select among RLM tests
	
	
	
	
	

	
	
	
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
	yes
	Y
	 Down-select among RLM tests
	
	
	
	
	

	
	
	Out-of-sync
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
	yes
	Y
	 Down-select among RLM tests
	
	
	
	
	

	
	
	
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
	yes
	Y
	 Down-select among RLM tests
	
	
	
	
	

	
	CSI-RS based RLM RS
	In-sync
	Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM RS in non-DRX mode
	yes
	Y
	 Down-select among RLM tests
	
	
	
	
	

	
	
	
	Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM RS in DRX mode
	yes
	Y
	 Down-select among RLM tests
	
	
	
	
	

	
	
	Out-of-sync
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM RS in non-DRX mode
	yes
	Y
	 Down-select among RLM tests
	
	
	
	
	

	
	
	
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM RS in DRX mode
	yes
	Y
	 Down-select among RLM tests
	
	
	
	
	

	Beam Failure Detection and Link Recovery for satellite access
	SSB-based BFD and LR
	N.A
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in non-DRX mode
	yes
	Y
	Down-select among BFD tests
	
	
	
	
	

	
	
	
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX mode
	yes
	Y
	Down-select among BFD tests
	
	
	
	
	

	
	CSI-RS-based BFD and LR
	N.A
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in non-DRX mode
	yes
	Y
	Down-select among BFD tests
	
	
	
	
	

	
	
	
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in DRX mode
	yes
	
	Down-select among BFD tests
	
	
	
	
	

	
	CSI-RS-based BFD and SSB-based LR
	

N.A
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and SSB-based LR in non-DRX mode
	yes
	Y
	Down-select among BFD tests
	
	
	
	
	

	
	
	
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and SSB-based LR in DRX mode
	
	Y
	Down-select among BFD tests
	
	
	
	
	

	Active BWP switch delay for satellite access
	DCI-based
	N.A
	NR FR1 DCI-based DL active BWP switch with non-DRX
	yes
	Y
	
	
	
	
	
	

	
	RRC-based
	N.A
	NR FR1 RRC-based DL active BWP switch with non-DRX
	yes
	Y
	
	
	
	
	
	

	UE-specific CBW change for satellite access
	N.A
	N.A
	UE specific CBW change on PCell in FR1 in non-DRX
	yes
	Y
	
	
	
	
	
	

	Pathloss reference signal switching delay for satellite access
	N.A
	N.A
	MAC-CE based pathloss reference signal switch delay
	yes
	Y
	
	
	
	
	
	

	Intra-frequency measurement delay for satellite access
	Without gap
	N.A
	Event triggered reporting tests without gap under non-DRX
	yes
	Y
	Yes
	
	
	
	
	

	
	
	N.A
	Event triggered reporting tests without gap under DRX
	yes
	Y
	Yes
	
	
	
	
	

	
	
	N.A
	Event triggered reporting tests without gap under non-DRX with SSB index reading
	yes
	Y
	Yes
	
	
	
	
	

	
	With gap
	FNO case
	Event triggered reporting tests with multiple concurrent gaps under non-DRX
	yes
	Y
	Also need single MG tests
	
	
	
	
	

	
	
	
	Event triggered reporting tests with multiple concurrent gaps under DRX
	yes
	Y
	
	
	
	
	
	

	
	
	
	Event triggered reporting tests with multiple concurrent gaps under non-DRX with SSB index reading
	yes
	Y
	
	
	
	
	
	

	
	
	PPO case
	Event triggered reporting tests with multiple concurrent gaps under non-DRX
	yes
	Y
	
	
	
	
	
	

	Inter-frequency measurement delay for satellite access
	Without gap
	N.A
	Event triggered reporting tests for FR1 without gap under non-DRX
	yes
	Y
	
	
	
	
	
	

	
	
	
	Event triggered reporting tests for FR1 without gap under DRX
	yes
	Y
	
	
	
	
	
	

	
	With gap
	FNO case
	Event triggered reporting tests for FR1 without SSB time index detection under non-DRX
	yes
	Y
	Also need single MG tests
	
	
	
	
	

	
	
	
	Event triggered reporting tests for FR1 without SSB time index detection under DRX
	yes
	Y
	
	
	
	
	
	

	
	
	
	Event triggered reporting tests for FR1 with SSB time index detection under non-DRX
	yes
	Y
	
	
	
	
	
	

	
	
	
	Event triggered reporting tests for FR1 with SSB time index detection under DRX
	yes
	Y
	
	
	
	
	
	

	
	
	PPO case
	Event triggered reporting tests for FR1 without SSB time index detection under non-DRX
	yes
	Y
	
	
	
	
	
	

	L1-RSRP measurement delay for satellite access
	SSB based
	N.A
	SSB based L1-RSRP measurement when DRX is not used
	yes
	Y
	Yes
	
	
	
	
	

	
	
	
	SSB based L1-RSRP measurement when DRX is used
	yes
	Y
	Yes
	
	
	
	
	

	
	CSI-RS based
	N.A
	CSI-RS based L1-RSRP measurement when DRX is not used
	yes
	Y
	
	
	
	
	
	

	
	
	
	CSI-RS based L1-RSRP measurement when DRX is used
	
	Y
	
	
	
	
	
	

	RRM measurement accuracy for satellite access
	SS-RSRP
	Intra-frequency
	Intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	yes
	Y
	Yes
	
	
	
	
	

	
	
	Inter-frequency
	Inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	yes
	Y
	Yes
	
	
	
	
	

	
	SS-RSRQ
	Intra-frequency
	Intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	yes
	Y
	
	
	
	
	
	

	
	
	Inter-frequency
	Inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	yes
	Y
	
	
	
	
	
	

	
	SS-SINR
	Intra-frequency
	Intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	yes
	Y
	
	
	
	
	
	

	
	
	Inter-frequency
	Inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	yes
	Y
	
	
	
	
	
	

	
	L1-RSRP
	SSB-based
	SSB based L1-RSRP measurement
	yes
	Y
	Yes
	
	
	
	
	

	
	
	CSI-RS based
	CSI-RS based L1-RSRP measurement on resource set with repetition off
	yes
	Y
	
	
	
	
	
	



	Company
	Additional Comments

	XXXMTK
	Regarding test with MG, TC with single MG need to be considered, as in the current list FNO/PPO are for 2 MGs, because some NTN UE may not support 2 MGs.



CRs comments collection for 1st round 
	CR/TP number
	Comments collection

	R4-2211960
Xiaomi
CR on measurement accuracy requirement for NTN
	Company A

	
	Company B

	
	

	
	

	
	

	R4-2211962
Xiaomi
CR on UE conditions for measurement performance requirements for NTN
	Company A

	
	Company B

	
	

	
	

	R4-2213524
Huawei
CR on measurement accuracy requirements for NTN
	Company A

	
	Company B

	
	

	
	

	
	

	R4-2214061
Ericsson
Conditions for RRM requirements for satellite access band in TS 38.133
	Company A

	
	Company B

	
	

	
	

	
	

	R4-2211639
CATT
Test cases for Intra- and inter-frequency HO with known cell for NTN
	Company A

	
	Company B

	
	

	
	

	[bookmark: OLE_LINK1]R4-2211640
CATT
Test cases for Intra- and inter-frequency CHO for NTN
	Company A

	
	Company B

	
	

	
	

	R4-2211963
Xiaomi
CR on test case for cell reselection to FR1 intra-frequency NR cell for satellite access
	Company A

	
	Company B

	
	

	
	

	R4-2212400
MediaTek
Introduction of test cases for Inter-frequency measurement delay for satellite access with gap
	Company A

	
	Company B

	
	

	
	

	R4-2212401
MediaTek
Introduction of test cases for Accuracy for SS-RSRQ for satellite access
	Company A

	
	Company B

	
	

	
	

	R4-2213352
Ericsson
draft CR on test cases for Beam Failure Detection and Link Recover for NTN
	Company A

	
	Company B

	
	

	
	

	R4-2213353
Ericsson
draft CR on test cases for L1-RSRP measurement delay for NTN
	Company A

	
	Company B

	
	

	
	

	R4-2213476
Huawei
DraftCR on UE transmit timing tests for NTN
	Ericsson: This is a good CR for test. However we have a comment on 3) in CR. We think that GSO and NGSO can be tested in the same way. This means that also GSO tests are performed as in 1) and 2) in CR with servin satellite ephemeris data higher layer parameters..Company A

	
	Company B Huawei: In NGSO scenarios, common TA and serving satellite position generally change with time, which means that downlink timing also changes with time. Therefore, DL timing adjustment depends on the configuration of the common TA and serving satellite position. If common TA and serving satellite position will be configured as a fixed value, we can agree to test NGSO as the same as GSO.

	
	

	
	

	R4-2213525
Huawei
CR on TCs for SSB based RLM for NTN
	Company A

	
	Company B

	
	

	
	

	R4-2213526
Huawei
CR on TCs for intra-frequency measurement delay for NTN
	Company A

	
	Company B

	
	

	
	

	R4-2213527
Huawei
CR on TCs for RRC Re-establishment for NTN
	Company A

	
	Company B

	
	

	
	

	R4-2213528
Huawei
CR on TCs for RSRP accuracy for NTN
	Company A

	
	Company B

	
	

	
	

	R4-2212184
Qualcomm
draft CR of BWP switch and CBW change test cases
	Company A

	
	Company B

	
	

	
	




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:


Measurement Accuracy requirement for NTN
Issue 1-1: Margin assumption for evaluating measurement accuracy.
	
	Status summary 

	Issue 1-1
	Agreements in GTW session:
· 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 defition of propagator model error
Recommendations for 2nd round:
· Continue to discuss the FFS part



Issue 1-2: Measurement accuracy.
	
	Status summary 

	Issue 1-2
	This issue is related to the conclusion of issue 1-1, and according to the discussion in GTW session, the common understanding is that no need to have agreement on this issue. Once the propagator model error and time/frequency error in issue 1-1 is concluded, the accuracy requirement can reach agreement.
Recommendations for 2nd round:
· No need to have further discussion in 2nd round.



Test case coverage, design and configuration
Issue 2-1: Test cases for GSO and NGSO.
	
	Status summary 

	Issue 2-1
	Tentative Agreements:
· 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.
Recommendations for 2nd round:
· No further discussion in 2nd round



Issue 2-2: Test coverage regarding NTN RRM requirements.
	
	Status summary 

	Issue 2-2
	Agreements in GTW session:
· Define the following TCs for NTN
· Random access
· PL-RS switching 
· Intra-frequency measurement with gap
· Inter-frequency measurement without gap
· And define the applicability rule to avoid the duplication of test for a UE.
Recommendations for 2nd round:
· Discuss the applicability rule, and the following options are proposed for further discussion:
· Option 1:
· RAN4 to define test cases for all NTN RRM requirements;
· Option 2
· RAN4 to define test cases for NTN specific requirements;
· For those NTN requirements that are the same as TN requirements, if a UE passes the test cases for TN requirements, then the UE does not need to pass the test cases for NTN requirements. 



Issue 2-3: Test coverage regarding numerology and duplex mode.
	
	Status summary 

	Issue 2-3
	Tentative Agreements:
· Test configurations for TDD and numerology higher than 15kHz are not considered.
· FFS on whether to define UE timing TC for 30KHz SCS.
Recommendations for 2nd round:
· Discuss the FFS part.



Issue 2-4: Test coverage regarding multiple SMTCs.
	
	Status summary 

	Issue 2-4
	Agreements in GTW session:
· Test cases shall take multi-SMTC and multi-satellite tests into account.
· Minimize the test case number.
· FFS on the following bullet
· “Add new contents for definition of 2 SMTCs per MO, 2 satellites (i.e. 2 SSBs) per SMTC, 2 MGs in clause A.3 RRM test configuration.”
· FFS on Option 2.
Recommendations for 2nd round:
· Discuss the FFS part. 



Issue 2-5: Serving and Neighbour Satellite configurations.
	
	Status summary 

	Issue 2-5
	Agreements in GTW session:
· Take option 1 as baseline to further discuss how to configure the satellite parameters.
Recommendations for 2nd round:
· Further discuss how to configure the satellite parameters. 



Issue 2-6: Test applicability rule for NTN RRM test cases.
	
	Status summary 

	Issue 2-6
	All the companies are fine with option 1.
Tentative Agreements:
· 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
Recommendations for 2nd round:
· No further discussion in the 2nd round. 



Issue 2-7: RMC for virtual satellite.
	
	Status summary 

	Issue 2-7
	4 companies provided the comments, and 3 companies suggest this issue can be discussed together in issue 2-5, no need to have separate discussion.
Recommendations for 2nd round:
· No further discussion. 



Issue 2-8: Koffset and Kmac configurations.
	
	Status summary 

	Issue 2-8
	All the companies agree with the recommended WF.
Tentative 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.
Recommendations for 2nd round:
· No further discussion. 



Test case design for Cell reselection
Issue 3-1: General test design for intra/inter-frequency cell reselection.
	
	Status summary 

	Issue 3-1
	All the companies are fine with option 1 and option 3, option 1 can be covered in issue 2-1, thus, no need to have additional agreement. For option 2, 4 companies has concern on whether ‘t-service’ should be included in the test.
Tentative 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.
Recommendations for 2nd round:
· Further discussion on option 2:
· Design the test case for intra-frequency and inter frequency cell reselection to evaluate the UE response to “t-service” configuration. Include in the test case both trigger cases: “t-service+10” and “T1+10”. 
· Discuss whether to include “K_multi” parameter in the tests, and how to evaluate for it. 



Issue 3-2: Test case for intra/inter-frequency cell reselection without timer or location trigger.
	
	Status summary 

	Issue 3-2
	All the companies are fine with option 1 and option 2,
Tentative 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.
Recommendations for 2nd round:
· No further discussion 



Issue 3-3: Test case for intra/inter-frequency cell reselection with timer trigger.
	
	Status summary 

	Issue 3-3
	Option 1 is covered in issue 2-1, thus, no need to have additional agreement. All the companies are fine with option 2,
Tentative 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.
Recommendations for 2nd round:
· No further discussion 



Issue 3-4: Test case for intra/inter-frequency cell reselection with location trigger.
	
	Status summary 

	Issue 3-4
	3 companies provided the comments on whether the Dmargin is added to the distance threshold and 1 company provided the comment that the response time for UE to response when DdistanceThresh condition is met should be considered,
Recommendations for 2nd round:
· Continue the discussion on following aspects:
· Whether the Dmargin is added to the distance threshold
· 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.
	
	Status summary 

	Issue 3-5
	5 companies support to define test cases for relaxed cell reselection requirements for GEO scenario   and 3 companies support to have further study.
Recommendations for 2nd round:
· Study whether to define test cases for relaxed cell reselection requirements for GEO scenario.



Test case design for handover
Issue 4-1: Test case for intra/inter-frequency handover with known cell for NTN.
	
	Status summary 

	Issue 4-1
	All companies are fine with option 1 and the NTN specific information shall be provisioned.
Tentative agreement:
· The test cases of Intra- and inter-frequency HO with known cell can refer to legacy TN test cases.
Recommendations for 2nd round:
· No further discussion.



Issue 4-2: Test case for CHO with time-based or location-based condition.
	
	Status summary 

	Issue 4-2
	· Option 1: (Ericsson)
· 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.
· 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.
· 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.
5 companies are fine with option 1, 1 company prefer to reuse the current T2 usage for first bullet and 2 companies have concern on whether to consider the condition where HO condition is not met in test.
Tentative 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.
Recommendations for 2nd round:
· Have further discussion on first and fourth bullet.



Test case design for UE timing requirements
Issue 5-1: Test principle for NTN UE timing related test cases.
	
	Status summary 

	Issue 5-1
	Majority companies are fine with option 2, 1 company prefer to define TA adjustment accuracy requirements under GSO. Since issue 2-1 is related to test principle for all RRM requirements, thus, no need to have additional agreement on timing test cases. All RRM test cases shall follow the same principle unless the particular case is identified.
Recommendations for 2nd round:
· No further discussion.



Issue 5-2: GNSS signal for NTN UE timing related test cases.
	
	Status summary 

	Issue 5-2
	· Option 1: (Huawei)
· For NTN UE timing related tests, GNSS signals need to be simulated for UE positioning and the test parameters for GNSS signals defined for V2X tests can be reused.
4 companies are fine with option 1 for signal power assumption which is defined in B.4.1, FFS for other parameters. 1 company suggests to re-use the existing AT command.
Recommendations for 2nd round:
· Have further discussion on GNSS-related parameter configuration.



Issue 5-3: Reference time for NTN UE timing related test cases.
	
	Status summary 

	Issue 5-3
	5 companies are fine with option 1, 3 companies are fine with option 2 and 2 companies are fine with option 3. In order to move-forward, the following option A which is combined option 1 and option 2 is proposed for further discussion in 2nd round:
Option A:
· 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.
Recommendations for 2nd round:
· Have further discussion on above option.



Test case design for RLM/BFD requirements
Issue 6-1: Test case for RLM/BFD.
	
	Status summary 

	Issue 6-1
	· Option 1: (MediaTek)
· For RLM/BFD, select either non-DRX or DRX of each sub-test to test.
· Option 2: (Nokia)
· RAN4 to discuss the “fully synchronized” criteria for UE testing regarding ephemeris and validity timer acquisition. 
· RAN4 to discuss the ephemeris validity timer to be used during test procedures, so that the UE timing alignment is maintained during the test.
4 companies are fine with option 1, 2 companies support to define tests for both cases. 3 companies are fine with option 2, and 1 company suggest option 2 can be discussed in issue 2-6.
Recommendations for 2nd round:
· Have further discussion on option 1 and option 2.



Test case design for L3 measurement requirements
Issue 7-1: Test case for inter-frequency measurement.
	
	Status summary 

	Issue 7-1
	· Option 1: (MediaTek)
· For inter-frequency measurement TC, two fixed Doppler shifts are defined, one for the serving cell and one for the neighbouring cell. RAN4 to further discuss whether cell’s timing drifting, corresponding to the fixed Doppler, can be modelled. Two overlapped SMTCs are configured.
· For inter-frequency measurement, introduce TC for the case of one MG.
3 companies need some clarification on fix Doppler shift and timing drifting, and the proponent of option 1 think Doppler and timing of the cell can be discussed in the reference parameters of Ephemeris, as in Issue 2-6. Thus, we can continue to discuss the second bullet in the 2nd round.
Recommendations for 2nd round:
· For inter-frequency measurement, introduce TCs for both single MG and 2 MGs.




Discussion on 2nd round (if applicable)
Measurement Accuracy requirement for NTN
Issue 1-1: Margin assumption for evaluating measurement accuracy.
Agreements in GTW session:
· 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
Recommendations for 2nd round:
· Continue to discuss the FFS part
	Company
	Comments

	LGE
	Further discuss in next meeting with detailed value of margin.

	Huawei 
	We can discuss this in next meeting, and inputs from satellite system vendors would be helpful. 



Test case coverage, design and configuration
Issue 2-2: Test coverage regarding NTN RRM requirements.
Agreements in GTW session:
· Define the following TCs for NTN
· Random access
· PL-RS switching 
· Intra-frequency measurement with gap
· Inter-frequency measurement without gap
· And define the applicability rule to avoid the duplication of test for a UE.
Recommendations for 2nd round:
· Discuss the applicability rule, and the following options are proposed for further discussion:
· Option 1:
· RAN4 to define test cases for all NTN RRM requirements;
· Option 2:
· RAN4 to define test cases for NTN specific requirements;
· For those NTN requirements that are the same as TN requirements, if a UE passes the test cases for TN requirements, then the UE does not need to pass the test cases for NTN requirements.
	Company
	Comments

	MTK
	Support the 2nd bullet under Option 2. Consider the NTN only UE, then the agreed TCs as above may not be able to skip. 

	Xiaomi
	we support a new option 3 by considering the NTN only capable 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.

	Apple
	We are fine with option 3 proposed by Xiaomi and option 2. 

	Ericsson
	Support Option 1.
Regarding Option 2, the method may cause mess specially to an NTN only UE, e.g. which cases shall follow TN requirements and which cases shall follow NTN requirements. And, reusing TN test case may still need sort of updating of wordings to comply with NTN UE.
Option3 is OK, but from definition of test cases perspective, Option 3 is same as Option 1. The Option 3 is about applicability, it’s fine with us.

	CMCC
	We can compromise to Option 3 proposed by Xiaomi.
For Option 2, we share similar view with Ericsson.

	CATT
	Support option 1. 
We are fine with first bullet for option 3. It is same as option 1. 
For second bullet in option 3, our first question is how to indicate UE supports TN/NTN separate NTN capable UE only. Second, even the test requirements are the same as TN system. The parameter setting should be update for NTN UE. For example, NTN specific parameters such as NW indicator and ephemeris,  Bandwidth configuration(only config 1 can be applied). Etc. So it is not the same TC as legacy. 
In addition, is “NOT” missing in GTW agreement?
If I remember correctly, we agree to not define such cases in GREEN. 

	LGE
	Fine with Xiaomi’s proposal i.e. option 3

	Huawei 
	We can support the new option 3 from Xiaomi.



Issue 2-3: Test coverage regarding numerology and duplex mode.
Agreements in 1st round:
· Test configurations for TDD and numerology higher than 15kHz are not considered.
· FFS on whether to define UE timing TC for 30KHz SCS.
Recommendations for 2nd round:
· Discuss the FFS part.
	Company
	Comments

	MTK
	If 30KHz of timing TC is seemed as necessary, then we suggest to merge it into the same TCs as 15 kHz but with different Test configuration. 

	Xiaomi
	Support MTK’s view.

	Apple
	Agree with MTK.

	Ericsson
	Agree with MTK

	Qualcomm
	We do not support FFS part. 30kHz is mostly for TDD. With the large round-trip delay, a larger SCS will just increase payload size in DL/UL grants.

	CMCC
	We are ok with MTK’s proposal

	CATT
	Support MTK’s view. 

	LGE
	Agree with MTK.

	Huawei 
	We support MTK’s proposal. 



Issue 2-4: Test coverage regarding multiple SMTCs.
Agreements in GTW session:
· Test cases shall take multi-SMTC and multi-satellite tests into account.
· Minimize the test case number.
· FFS on the following bullet
· “Add new contents for definition of 2 SMTCs per MO, 2 satellites (i.e. 2 SSBs) per SMTC, 2 MGs in clause A.3 RRM test configuration.”
· FFS on Option 2.
Recommendations for 2nd round:
· Discuss the FFS part.
	Company
	Comments

	MTK
	Fine with “Add new contents for definition of 2 SMTCs per MO, 2 satellites (i.e. 2 SSBs) per SMTC, 2 MGs in clause A.3 RRM test configuration.” But it would imply the following configurations. 
· Config. 1: 2 SMTC per MO, each SMTC contains 1 SSB/Satellites 
· Config. 2: 1 SMTC per MO, each SMTC contains 2 SSBs/Satellites
· Config. 3: 2 SMTC per MO, each SMTC contains 2 SSB/Satellites
The Config. 3 may need to be excluded to simply the test and at least excluded for the UE doesn’t support 4 Satellites on the same frequency. 

	Xiaomi
	We support the configurations proposed by MTK. And we prefer to define MG configuration in A.3 common configuration for RRM test:
Config.1: 1 measurement gap configuration; (reuse the exiting measurement gap configuration)
Config.2: 2 measurement gap configurations (FNO case);
Config.2: 2 measurement gap configurations (PPO case);

	Apple
	We are fine with Xiaomi and MTK proposals. Regarding MG configuration, we may also need to add one more config for 2 MG fully overlapped case for MGRP=160ms if we can have conclusion in thread #214.
Regarding option 2, we think so far we don’t have corresponding requirement and the test case can be postponed.

	Ericsson
	MTK’s suggestion looks fine.
MG also shall be tested, Xiaomi’s proposal is fine with us.

	Qualcomm
	Let’s not consider a scenario in which we need more than 2 satellites, which is not really critical in practice considering this is very first NTN release.

	CMCC
	We are fine with MTK’s and Xiaomi’s suggestion.

	CATT
	We are fine with MTK’s and Xiaomi’s suggestion. But we propose not to use all configurations for all tests cases. Just pick some of TC to cover those configurations. 

	LGE
	For option 1, fine with MTK’s suggestion.
For option 2, we prefer consider option 2. But, for the progress, we fine with majority view.

	Huawei 
	We support proposal from MTK and QC that we should not involve more than 2 satellites in the tests, i.e. config 3 in MTK comment.
We understand config 1 in MTK comment can be further split into overlapping and non-overlapping cases, so we would have following 3 cases for measurement outside MG.
- Case 1a: 2 SMTC per MO which are overlapping, each SMTC contains 1 SSB/Satellites
- Case 1b: 2 SMTC per MO which are non-overlapping, each SMTC contains 1 SSB/Satellites
- Case 2: 1 SMTC per MO, each SMTC contains 2 SSBs/Satellites
For measurement with MG, the MG can be configured in accordance with SMTC, which is aligned with Xiaomi’s suggestion. However, we assume MG configuration does not need to defined in A.3, but can be defined in each TC as in existing RRM TCs.



Issue 2-5: Serving and Neighbour Satellite configurations.
Agreements in GTW session:
· Take option 1 as baseline to further discuss how to configure the satellite parameters.
Recommendations for 2nd round:
· Further discuss how to configure the satellite parameters.
· Ephemeris format
· Option 1:
· PVT information;
· Option 2:
· Orbital parameters;
	Company
	Comments

	MTK
	Regarding the Ephemeris format, slightly prefer to format of position and velocity state vector, which is more straightforward to use. And fine to select some test to use orbital parameters.

	Xiaomi
	Fine with either option

	Qualcomm
	For serving cell or a target cell in HO scenario, it should be based on Option 1. For other neighbor cells for measurement, Option 2 should be a good candidate.
RAN4 should consider both to make sure UE can project satellite position based on both types of ephemeris info.

	CMCC
	We think it is hard to say which Option is more common in the network, so we support to use both Option 1 and Option2. QC’s proposal is fine for us. Besides, we think both target cell and eighbor cell using Option 1 or Option 2 should also be verified, we can select some tests to verify such condition.

	CATT
	Prefer option 1 for simplicity. Fine with Qualcomm’s idea, use option 1 in some TCs while use option 2 in some TCs. 

	LGE
	Both options are fine to us

	Huawei 
	We have one issue with option 1 on “For NGSO, a deployment of quasi-earth fixed cell is assumed”. We understand the earth moving scenario should be also considered at least for some test cases.
We are fine with QC’s proposal on the ephemeris format. 



New Issue 2-9: Test coverage regarding DRX and non-DRX.
· Option 1:
· Select either non-DRX or DRX of each sub-test to test.
· Option 2:
· Define TCs for both DRX and non-DRX
	Company
	Comments

	Xiaomi
	Option 2

	Ericsson
	Slightly we can support Option 1 but OK with Option 2.

	CMCC
	Option 2 is preferred. 

	CATT
	Option 2.

	Huawei 
	We already have the test case list with both DRX and non-DRX TCs, we are not sure if we still need an agreement on this issue.




Test case design for Cell reselection
Issue 3-1: General test design for intra/inter-frequency cell reselection.
Agreement in 1st round:
· 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.
Recommendations for 2nd round:
· Further discussion on the following aspects:
· Design the test case for intra-frequency and inter frequency cell reselection to evaluate the UE response to “t-service” configuration. Include in the test case both trigger cases: “t-service+10” and “T1+10”. 
· Discuss whether to include “K_multi” parameter in the tests, and how to evaluate for it.
	Company
	Comments

	MTK
	On the 1st bullet: our understanding is "the UE shall initiate cell selection procedures….within 10 s since time instance T1 provided that ‘t-Service’> T1 ", which doesn't seem a part of a cell reselection test.
On the 2nd bullet: If to test K_multi, does it mean TE needs to configure 4 Satellite on one  carrier, doesn’t it make the test too complicated? 

	Xiaomi
	1st bullet: we support to follow the legacy way, which “t-service” is not in the part of cell reselection test procedure.
2nd bullet: for UE is capable of measuring more than 1 satellite in one SMTC, we are fine to include “K_multi” parameter in the tests. This can be captured in clause of test requirement. 

	Apple
	For 1st bullet, we think this UE behavior is for cell selection and no delay requirement can be applied. So we may not need to test it.
For 2nd bullet, if more than 1 LEO satellite is configured in one SMTC and UE can only support 1 Leo in one SMTC, then this factor can be applied. It can be reflected in the final required delay in testing requirement.

	Ericsson
	Regarding the 1st bullet, in legacy requirement, the ‘10s’ isn’t test case. Similarly, we don’t need to test it also. But we’re open to further discussion.
Regarding the 2nd bullet, maybe we can use 2 test cases: a) 2 SMTC and one sat. per SMTC, b)1SMTC and 2 sat. per SMTC to verify the coverage, if test on 4 satellites is too complicated.
𝐾𝑚𝑢𝑙𝑡𝑖_𝑆𝑀𝑇𝐶 = ∑𝑁 𝑖=𝑆𝑀𝑇𝐶 1 ,𝑜𝑣𝑒𝑟𝑙𝑎𝑝 ⌈𝑁𝐿𝐸𝑂/ 𝑁𝐿𝐸𝑂 ,𝑠𝑖𝑚𝑢𝑙 ,𝑖 ⌉

	Qualcomm
	For 1st bullet: okay with not including ‘t-service’
For 2nd bullet: as long as the number of satellite to be modeled is not larger than 2, it is okay with us.

	CATT
	For 1st bullet: agree excluding t-service. 
For 2nd bullet: we prefer to use 2 SMTC, one sat. per SMTC. 

	Huawei
	On first bullet, we assume the TCs are for cell reselection, and we agree that UE triggering reselection measurement based on t-Service should be verified, but “t-service+10” and “T1+10” are for cell selection, and we understand it is not tested in existing test cases for TN.
On second bullet, if the number of satellites per carrier is 2, then it should be considered in the test requirements. 



Issue 3-4: Test case for intra/inter-frequency cell reselection with location trigger.
Recommendations for 2nd round:
· Continue the discussion on following aspects:
· Whether the Dmargin is added to the distance threshold
· Whether to consider the response time for UE to response when DdistanceThresh condition is met
	Company
	Comments

	Xiaomi
	1st bullet: Dmargin should not be added to the distance threshold, 
2nd bullet: open to discuss

	Apple
	For 1st bullet, based on the 1st round discussion, we think this margin can be reflected in the testing configuration rather than threshold, e.g, if the threshold is x meters, then the testing configuration shall be set as x+Dmargin to make sure UE can trigger the distance based measurement.
For 2nd bullet, we are open to FFS, and in TS38.171, the periodical reporting interval for GNSS for  moving scenario and periodic update can be 2s,  we are wondering if this 2s can be reused here.

	LGE
	We have similar view as Xiaomi
1st bullet: It does not need to be added
2nd bullet: Open to discuss

	Huawei
	On first bullet, same view as Apple on how to apply Dmargin in the test.
On second bullet, we are open to discuss how to address it



Issue 3-5: Test case for the relaxed intra/inter-frequency cell reselection requirements in GEO scenario.
Recommendations for 2nd round:
· Study whether to define test cases for relaxed cell reselection requirements for GEO scenario.
	Company
	Comments

	Xiaomi
	Fine to define TC for relaxed requirement.

	Ericsson
	We prefer to define test case because legacy test cases have similar stuffs.

	CMCC
	We prefer to define the test cases

	CATT
	Fine to define such TCs. 

	LGE
	We don’t have strong view. But, we think relaxed measurement criterion for UE (low Mobility/not cell edge) is not observed clearly since signal power level is almost flat in GEO. So, we think it is not clear to verify this feature. 

	Huawei
	Our preference is not since it is less stringent than the non-relaxed reselection test, but we can compromise if majority prefer to have it. 



Test case design for handover
Issue 4-2: Test case for CHO with time-based or location-based condition.
Agreement in 1st round:
· 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.
Recommendations for 2nd round:
· Have further discussion on first and fourth bullet.
· 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 ehavi power based events and time/location based events simultaneously, to examine UE’s ehaviour in this type of scenario.
	Company
	Comments

	Xiaomi
	1st bullet: fine with this bullet 
2nd bullet: Prefer not to consider such setting.

	Ericsson
	Regarding 1st sub-bullet, we’re OK with it.
Regarding 2nd sub-bullet, we’re open.

	CATT
	For 1st bullet, we prefer to follow the legacy CHO test. RRC message is sent at a time earlier than TRRC before the beginning of T2..  
For 2nd bullet, prefer not to define. 

	Huawei
	On first bullet, fine.
On second bullet, prefer not. 



Test case design for UE timing requirements
Issue 5-2: GNSS signal for NTN UE timing related test cases.
· 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.
	Company
	Comments

	MTK
	Support Option 2, which is simpler in our view.
On Option 1, we believe that the GNSS simulator approach may be cumbersome and complex. It has the following drawbacks:
-    It combines a demod test case and an RF/RRM test case, so more complexity. 
-    The GNSS signal power levels would need to be decided appropriately by RAN4 to acquire the satellite with sufficient accuracy within a certain time. 
-    Acquisition of the GNSS location would take some time so increase test time.

	Xiaomi
	Option 1

	CATT
	Support option 1 to use same as in V2X. 

	Huawei
	Option 1.
GNSS positioning error is considered within Te_NTN.



Issue 5-3: Reference time for NTN UE timing related test cases.
Recommendations for 2nd round:
· Have further discussion on option A:
· 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:
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]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.
	Company
	Comments

	Xiaomi
	Fine with option A

	Ericsson
	What is option A? It looks like option 1 and option 2 from first round.

We agree that NUN UE shall forward its UL tx time within (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN. UE position accuracy is fundamental. 
   Regarding the FFS point: We need some test of UE GNSS estimation error and satellite positioning error from UE calculation.

We agree that 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. 
   We think that this should also me tested in GSO case as well.
Regarding FFS:    RAN4 defines a reference propagator model. 




	Qualcomm
	Okay with Option A

	CMCC
	Fine with Option A as the starting point

	CATT
	Fine with option A. For FFS, we think the first bullet “For the transmission timing/Doppler shift adjustment and UL reception timing, RAN4 defines a reference propagator model.” should fine. 

	Huawei
	We are fine with the principles in option A.



Test case design for RLM/BFD requirements

Test case design for L3 measurement requirements
Issue 7-1: Test case for inter-frequency measurement.
· Option 1:
· For inter-frequency measurement, introduce TCs for both single MG and 2 MGs.
	Company
	Comments

	MTK
	Support Option 1, which is more fundamental and can be the baseline. 

	Xiaomi
	Support option 1

	Apple
	Fine with option 1.

	Ericsson
	Support Option 1

	CMCC
	Support Option 1

	CATT
	Support option 1. 

	LGE
	Support option 1

	Huawei 
	Support option 1



Test case list for NTN RRM
Issue 8-1: Test case list for NTN RRM.
	Group of requirements
	TC index
	Test case
	Section ID
	Candidate company
	Comments

	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
	



Recommendations for 2nd round:
· RAN4 to approve above test case list for NTN RRM.
	Company
	Comments

	Xiaomi
	Support above test case list.

	
	



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	WF on performance requirements for NTN
	Xiaomi
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2211960
	CR on measurement accuracy requirement for NTN
	Xiaomi

	Merged to R4-2213524
	

	R4-2211962
	CR on UE conditions for measurement performance requirements for NTN
	Xiaomi
	Merged to R4-2214061
	

	R4-2213524
	CR on measurement accuracy requirements for NTN
	Huawei
	Agreeable
	

	R4-2214061
	Conditions for RRM requirements for satellite access band in TS 38.133
	Ericsson
	Agreeable
	

	R4-2211639
	Test cases for Intra- and inter-frequency HO with known cell for NTN
	CATT
	Revised
	

	R4-2211640
	Test cases for Intra- and inter-frequency CHO for NTN
	CATT
	Revised
	

	R4-2211963
	CR on test case for cell reselection to FR1 intra-frequency NR cell for satellite access
	Xiaomi
	Revised
	

	R4-2212400
	Introduction of test cases for Inter-frequency measurement delay for satellite access with gap
	MediaTek
	Revised
	

	R4-2212401
	Introduction of test cases for Accuracy for SS-RSRQ for satellite access
	MediaTek
	Revised
	

	R4-2213352
	draft CR on test cases for Beam Failure Detection and Link Recover for NTN
	Ericsson
	Revised
	

	R4-2213353
	draft CR on test cases for L1-RSRP measurement delay for NTN
	Ericsson
	Revised
	

	R4-2213476
	DraftCR on UE transmit timing tests for NTN
	Huawei
	Revised
	

	R4-2213525
	CR on TCs for SSB based RLM for NTN
	Huawei
	Revised
	

	R4-2213526
	CR on TCs for intra-frequency measurement delay for NTN
	Huawei
	Revised
	

	R4-2213527
	CR on TCs for RRC Re-establishment for NTN
	Huawei
	Revised
	

	R4-2213528
	CR on TCs for RSRP accuracy for NTN
	Huawei
	Revised
	

	R4-2212184
	draft CR of BWP switch and CBW change test cases
	Qualcomm
	Revised
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 
	Tdoc number
	Revised to
	Title
	Source
	Status  
	Comments

	N.A.
	R4-2214473
	WF on performance requirements for NTN
	Xiaomi
	Approved
	

	R4-2211639
	R4-2214885
	Test cases for Intra- and inter-frequency HO with known cell for NTN
	CATT
	Endorse R4-2211639
Withdraw R4-2214885
	

	R4-2211640
	R4-2214886
	Test cases for Intra- and inter-frequency CHO for NTN
	CATT
	Endorsed
	

	R4-2211960
	N.A.
	CR on measurement accuracy requirement for NTN
	Xiaomi

	Merged to R4-2213524
	

	R4-2211962
	N.A.
	CR on UE conditions for measurement performance requirements for NTN
	Xiaomi
	Merged to R4-2214061
	

	R4-2211963
	R4-2214570
	CR on test case for cell reselection to FR1 intra-frequency NR cell for satellite access
	Xiaomi
	Endorsed
	

	R4-2212184
	R4-2214943
	draft CR of BWP switch and CBW change test cases
	Qualcomm
	Endorse R4-2212184
Withdraw R4-2214943
	

	R4-2212400
	R4-2214954
	Introduction of test cases for Inter-frequency measurement delay for satellite access with gap
	MediaTek
	Endorsed
	

	R4-2212401
	R4-2214955
	Introduction of test cases for Accuracy for SS-RSRQ for satellite access
	MediaTek
	Endorse R4-2212401
Withdraw R4-2214955
	

	R4-2213352
	R4-2215048
	draft CR on test cases for Beam Failure Detection and Link Recover for NTN
	Ericsson
	Endorse R4-2213352
Withdraw R4-2215048
	

	R4-2213353
	R4-2215049
	draft CR on test cases for L1-RSRP measurement delay for NTN
	Ericsson
	Endorse R4-2213353
Withdraw R4-2215049
	

	R4-2213476
	R4-2215062
	DraftCR on UE transmit timing tests for NTN
	Huawei
	Endorse R4-2213476
Withdraw R4-2215062
	

	R4-2213524
	N.A.
	CR on measurement accuracy requirements for NTN
	Huawei
	Endorsed
	

	R4-2213525
	R4-2215066
	CR on TCs for SSB based RLM for NTN
	Huawei
	Endorse R4-2213525
Withdraw R4-2215066
	

	R4-2213526
	R4-2215067
	CR on TCs for intra-frequency measurement delay for NTN
	Huawei
	Endorse R4-2213526
Withdraw R4-2215067
	

	R4-2213527
	R4-2215068
	CR on TCs for RRC Re-establishment for NTN
	Huawei
	Endorse R4-2213527
Withdraw R4-2215068
	

	R4-2213528
	R4-2215069
	CR on TCs for RSRP accuracy for NTN
	Huawei
	Endorse R4-2213528
Withdraw R4-2215069
	

	R4-2214061
	N.A.
	Conditions for RRM requirements for satellite access band in TS 38.133
	Ericsson
	Endorsed
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

