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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

	R4-2215392
	CATT
	Proposal 1: It is proposed that same way as in current specification for TN system should be used in test cases for conditional handover for NTN,  i.e. the network shall configure a condition implying handover to cell 2 during T1, at a time earlier than TRRC before the beginning of T2.
Proposal 2: It is not 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.

	R4-2215449
	Xiaomi
	Proposal 1: 0.5dB is relaxed based on existing SS-RSRP accuracy requirements for NTN measurement.
Proposal 2: For UE timing requirement, RAN4 to define one test case including both 15 kHz and 30 kHz test configuration.
Proposal 3: RAN4 not to define the SMTC/satellite configuration with 2 SMTC per MO and each SMTC contains 2 SSB/Satellites.
Proposal 4: RAN4 not to define the configuration for measurement gap in clause A.3 RRM test configuration.
Proposal 5: If the measurement delay requirement for FO case is defined, the gap configuration for FO case need to be introduced, e.g. FO case with MGRP = 160ms.

	R4-2215501
	CMCC
	Proposal 1: No need to define UE timing test configuration for FDD 30kHz SCS scenario.
Proposal 2: At least to introduce the test case of ‘NGSO, two SMTC configured, SMTC partially overlap with each other, 2 satellites measured on 2 SMTC separately’ with scaling factor K_multi_SMTC
 the length of T2 and T3 and the cell re-selection delay requirements should be multiplied by K_multi_SMTC = 2
Proposal 3: The test case of ‘NGSO, one SMTC configured, 2 satellites measured on 1 SMTC’ could be also introduced with scaling factor K_multi_SMTC
 the length of T2 and T3 should be multiplied by K_multi_SMTC = 2
 The test requirement should be defined according to UE capability. For UE don’t support parallel measurements on more than 1 NGSO satellites within a SMTC, the cell re-selection delay to a newly detectable cell and an already detected cell should be multiplied by K_multi_SMTC. Otherwise, the current test requirement could be reused.
Proposal 4: Add a test case in which test setting don’t fulfill power based events and time/location based events simultaneously.
 Set the time instant fulfilling t1-Threshold-r17 at (T2+2*Tmeasure), and set the time instant fulfilling duration-r17 at (T2+ 3*Tmeasure ). 
 Test requirement should be 2*Tmeasure + Tinterrupt + TCHO_execution from the start of T2, others shall follow A.6.3.1.2
Proposal 5: The test parameter for GNSS signal power levels defined in B.4.1 is reused in NTN test cases.
Proposal 6: For the test requirement, the reference time should be (N_"TA" +N_"TA-offset" +N_"TA,adj" ^"common" +N_"TA,adj" ^"UE"  )×T_"c" ±T_"e_NTN"  
 For the N_"TA,adj" ^"common"  and N_"TA,adj" ^"UE"  in the test requirement, the description should at least contain the clarification that UE GNSS estimation error and satellite positioning error from UE calculation are not involved.

	R4-2215752
	MediaTek
	Observation 1: Although considering propagator model error, no significant impact on measurement accuracy is observed.
Proposal 1: Reuse the legacy TN measurement accuracy requirements for NTN.

	R4-2215819
	OPPO
	Proposal-1: Define UE transmit timing test case including both 15kHz SCS and 30KHz SCS.
Proposal-2: If the case of multiple satellites in one SMTC is necessary, support 2-SMTC with 2 satellites in one SMTC and 1 satellite in another SMTC.
Proposal-3: For FNO gaps, the associated SMTCs should be pattern 1 and Y defined in clause A.3.11. 
Proposal-4: Define test case for FO gaps if the core requirements are defined.

	R4-2216278
	Huawei, HiSilicon
	Proposal 1: For NTN UE timing test cases, it is suggest to use AT command approach to acquire UE location in order to simplify the test configuration.
Proposal 2: For NTN UE timing testing, it is suggested to define a reference orbit for the serving satellite, and the DL timing shall be adjusted according to the distance change between serving satellite and UE.
Proposal 3: For NTN UE timing test cases, the propagator model to be used for serving satellite position estimation is up to UE implementation, and there is no need to define a reference propagator model.

	R4-2216318
	Huawei, HiSilicon
	Proposal 1: Re-use TN measurement accuracy requirements for NTN.
Proposal 2: The following TCs are considered for NTN specific requirements
- 1-2 – 1-4, 1-6 – 1-8
- 2-3 – 2-6
- 4-1
- 10-1 – 10-9, 11-1 – 11-9
- 13-1 – 13-8
Proposal 3: RAN4 to define a reference motion trajectory for the virtual satellite, and then generate ephemeris information based on the reference motion trajectory. Inputs from satellite system vendors and test equipment vendors are needed.
Proposal 4: The TE should adjust its transmit timing and frequency based on the reference motion trajectory. The transmit power is adjusted as specified in the test case.
Proposal 5: No differentiation of earth fixed cell or moving cell is made in the test cases. 
Proposal 6: At least for test cases other than UE Tx timing, UE GNSS location is set by TE via “Update UE Location Information” procedure. No need to involve GNSS test setup in the NTN tests. 
Proposal 7: Include 30kHz SCS for the UE timing TC.

	R4-2216320
	Huawei, HiSilicon
	Proposal 1: t-Service is configured in TC 1-3 and 1-7, but not configured in other TCs. 
Proposal 2: Use the following SMTC configurations for TC 1-1 – 1-4.
- TC 1-1: serving cell in SMTC1, neighbor cell in SMTC2, SMTC1 and SMTC2 non-overlapping
- TC 1-2: serving cell in SMTC1, neighbor cell in SMTC2, SMTC1 and SMTC2 overlapping
- TC 1-3 and 1-4: serving cell in SMTC1, neighbor cell in SMTC1
- Scaling factor “K_multi” is taken into account in the testing requirement for TC 1-1 – 1-4. 
Proposal 3: Use the same SMTC configuration as in A.6.1.1.2 for TC 1-5- 1-8, and scaling factor “K_multi” is not taken into account in the testing requirement.
Proposal 4: TC 1-3 and 1-7 consists two time periods T1 and T2:
- Before test: UE camps in cell1, and t-Service is included in SIB19 of cell1
- T1: cell2 is powered off, T1 is long enough to make UE have no information about cell2
- T2: cell2 is powered on, T2 is 40s, t-Service is pointed to the time point (start of T2 + 36s)
- UE should reselect to cell2 before t-Service
Proposal 5: TC 1-4 and 1-8 consists two time periods T1 and T2:
- Before test: UE camps in cell1, and Ref-location is included in SIB19 of cell1
- T1: cell2 is powered off, T1 is long enough to make UE have no information about cell2
- T2: cell2 is powered on, T2 is 40s, UE location is changed at the time point (start of T2 + 4s)
- UE should reselect to cell2 before time point (start of T2 + 36s + Δ), Δ is the response time depending on how UE GNSS location is changed in the test.
Proposal 6: SIB19 reading time should be considered in the testing requirement for TSI-NR, or alternatively SIB19 scheduling period is small enough for the current requirement.

	R4-2216323
	Huawei, HiSilicon
	Proposal 1: Use the following SMTC configurations in the measurement delay TCs.
· For intra-frequency TCs (10-x), 
· Config.1: 2 SMTC per MO, each SMTC contains 1 SSB/Satellites
· Config.1a: two SMTCs are overlapping
· Config.1b: two SMTCs are non-overlapping
· Config.2: 1 SMTC per MO, each SMTC contains 2 SSBs/Satellites
· For inter-frequency TCs (11-x), use the following SMTC configurations:
· Config.0: 1 SMTC per MO, each SMTC contains 1 SSB/Satellites
· Config.0a: two SMTCs are overlapping
· Config.0b: two SMTCs are non-overlapping
Proposal 2: Update the TC list for intra-frequency measurement delay as follows.
	10-1
	Event triggered reporting tests without gap under non-DRX

	10-2
	Event triggered reporting tests without gap under DRX

	10-3
	Event triggered reporting tests without gap under non-DRX with SSB index reading

	10-4
	Event triggered reporting tests with single measurement gap under non-DRX

	10-5
	Event triggered reporting tests with FNO concurrent measurement gap under DRX

	10-6
	Event triggered reporting tests with PPO concurrent measurement gap under non-DRX with SSB index reading

	10-7
	Event triggered reporting tests with FNO concurrent gaps under non-DRX

	10-8
	Event triggered reporting tests with FNO concurrent gaps under DRX

	10-9
	Event triggered reporting tests with PPO concurrent gaps under non-DRX


Proposal 3: Update the TC list for inter-frequency measurement delay as follows.
	11-1
	Event triggered reporting tests without gap under non-DRX

	11-2
	Event triggered reporting tests without gap under DRX

	11-3
	Event triggered reporting tests without gap under non-DRX with SSB index reading

	11-4
	Event triggered reporting tests with measurement gap under non-DRX

	11-5
	Event triggered reporting tests with measurement gap under DRX

	11-6
	Event triggered reporting tests with measurement gap under non-DRX with SSB index reading

	11-7
	Event triggered reporting tests with FNO concurrent gaps under non-DRX

	11-8
	Event triggered reporting tests with FNO concurrent gaps under DRX

	11-9
	Event triggered reporting tests with PPO concurrent gaps under non-DRX




	R4-2216465
	Nokia, nokia Shanghai Bell
	Observation 1: Upon receiving the HO command, the UE must stop T430 and wait until the epoch time of the target cell is reached to initiate a new T430. 

Observation 2: In the NTN HO, additional delay and/or interruption time is introduced by the waiting time until epoch time is reached. 

Observation 3: In some cases, the epoch time of the target cell falls within the RRC processing time (20 ms), and no additional action is needed by the UE. 
 
Therefore, based on the observations above, we propose:

Proposal 1: RAN4 to decide the best way to deal with the additional delay introduced in the HO procedure for NTN caused by the initiation of T430 towards the target cell. 

Proposal 2: 
- If the UE can initiate a valid T430 within the processing interval of the HO delay, no additional action is needed.  
-  If the epoch time happens after the processing interval of the HO delay, increase HO interruption time. 

	R4-2216466
	Nokia, nokia Shanghai Bell
	Observation 1: Upon receiving the HO command, the UE must stop T430 and wait until the epoch time of the target cell is reached to initiate a new T430. 

Observation 2: In the NTN CHO, additional delay and/or interruption time is introduced because the UE may need to re-acquire new ephemeris information.

Proposal 1: RAN4 to decide the best way to deal with the additional delay introduced in the CHO procedure for NTN caused by the cases where the UE has to wait for the epoch time to be reached or re-acquire a new ephemeris information. 

Proposal 2:  If the UE needs to re-acquire ephemeris information, the handover delay requirements and the time interruption requirements must be extended to account for that.

	R4-2216470
	Nokia, nokia Shanghai Bell
	Observation: The reference timing for UL transmission, must be as close as possible from the UL timing expected by the gNB.  The best way to ensure that is selecting a  “reference measurement” is as close as the gNB timing as possible.
Proposal: RAN4 to select the reference propagator model to be as accurate as possible.

	R4-2216471
	Nokia, nokia Shanghai Bell
	Observation 1: Currently,  Ttrigger = max(Tdetect,NR_Intra, Kcarrier* Tdetect,NR_Inter) when serving cell is below the search threshold, in order to accommodate the detection time of the serving cell.
Observation 2: In the current definition,  Ttrigger is only considering the enhanced version of the detection time (used  for high speed conditions). 
Proposal 1:  Adapt Ttrigger formulation to use the values of Tdetect,NR_Intra and Tdetect,NR_Inter  also considering the cases UE is not using the enhanced parameters for high mobility. 
Proposal 2: For Ttrigger applicability replace the condition:  
“This requirement does not apply when the time span from the last slot of SI transmission within SI modification period where the broadcasting of t-Service is started…”
By
“This requirement does not apply when the time span from the last slot of SI transmission within SI modification period where the broadcasting of the last updated value for t-Service is first acquired by the UE…”

	R4-2216868
	Qualcomm
	Numerology
Proposal 1: RAN4 to not define RRM test cases for 30kHz SCS.

Acquisition of UE Position
Proposal 2: For UE position acquisition in NTN tests, RAN4 to adopt “AT command” based approach. The exact UE position should be defined in such a way that the smallest elevation angle between the UE and satellite(s) is not smaller than 45 deg.

Reference Propagator Model
Observation 1: A basic Kepler equation-based LEO satellite position estimation can achieve an accuracy of 6.7m error, which is 22.3% of the assumption considered for UE UL transmission timing requirements, when the satellite is on a circular orbit at 600km altitude, and a frequency of ephemeris information update is assumed once every 10.24s. And the estimation error of the satellite’s velocity is insignificant.
Proposal 3: RAN4 to adopt a Keplerian propagator model as a reference satellite positioning model in NTN RRM test cases. And RAN4 to not consider additional error margin in terms of timing and frequency with the following assumptions:
· The LEO satellite is assumed to be on a circular orbit
· SIB19 is broadcasted once every 10.24s
· During the test, an elevation angle between the satellite and UE is not smaller than 45 deg.

Reference Time Instances for UL Timing Accuracy Requirements
Proposal 4: In RRM test cases, when a test equipment adjusts downlink transmission frame boundary/Doppler shift and UL reception timing, asymmetric propagation delays on DL and UL for the same slot index shall be taken into account. To model the round trip delay over service link (N_{TA,UE-specific}), the following definitions of reference slot for S3 and S4 (based in Fig. 3) are adopted.
· for S3, the slot when the UL transmission is supposed to arrive at the target satellite based on provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model
· for S4, the slot when the DL transmission corresponding to the reference timing of downlink is supposed to arrive at the target satellite based on actual received time of the slot and provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model

	R4-2216467
	Nokia, Nokia Shanghai Bell
	Observation 1: The application of downlink timing reference, NTA-offset  and NTA is well defined in the timing advance requirements. 

Observation 2: The application of lacks the definition of the expected point of application. 

Observation 3: The application of  lacks the definition of the expected point of application. 

Proposal 1: UE must update the values of  using the ephemeris information and  using the common delay formula at the beginning of every uplink slot.
Proposal 2: RAN 4 to define the requirements for application of the UE autonomous components of the timing advance:
· Option 1: UE considers the satellite movement. The timing advance components consider the common delay and UE-satellite distance at the moment the UL signal reaches the satellite 

· Option 2: UE does not consider the satellite movement. The timing advance components consider the common delay and UE-satellite distance at the moment the UE is updating their values. 
· Option 3: Asks RAN 1 to clarify the application of these components. 



Open issues summary and Companies views’ collection for 1st round
Measurement Accuracy requirement for NTN
Issue 1-1: Measurement accuracy.
· Option 1: (Xiaomi)
· 0.5dB is relaxed based on existing SS-RSRP accuracy requirements for NTN measurement.
· Option 2: (MTK, Huawei)
· Reuse the legacy TN measurement accuracy requirements for NTN.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	We do not oppose Option 1. However, looking at the motivation of Option 1 provided in R4-2215449, we do not think propagation error will be too large to affect the measurement accuracy.
In out contribution, R4-2216868, a basic Kepler equation-based satellite positioning method can still provide the following accuracies.
· the position error is 3.4m and 6.7m at 5s and 10s, respectively, and the velocity estimation error is 2.6e-5 5 km/s and 5e-5 km/s at 5s and 10s, respectively.
If the concern from Option 1 on the inaccuracy of satellite’s position estimation error is for the case where the target satellite’s ephemeris is provided in the form of orbital format, which may degrade the estimation performance, please provide the analysis results.

	Xiaomi
	We can compromise to option 2 if the propagator model error and timg/frequency error are not significant on accuracy.

	Huawei 
	Option 2.
In our view, the time/frequency error from the propagation is small enough to not cause degradation to the measurement accuracy.

	CMCC
	We support Option 2. Share similar view with HW

	OPPO
	Slightly prefer option 2.

	Ericsson
	We intent to support Option2.

	MTK
	Option 2. 

	Nokia
	We agree with Qualcomm. 

	CATT
	Support option 2. 

	Apple
	We are fine with option 1 but we have similar view as Qualcomm, we try to understand the relation between propagator model error and measurement accuracy degradation.



Test case coverage, design and configuration
Issue 2-1: Test cases for NTN specific requirements.
· Option 1: (Huawei)
· The following TCs are considered for NTN specific requirements
· 1-2 – 1-4, 1-6 – 1-8
· 2-3 – 2-6
· 4-1
· 10-1 – 10-9, 11-1 – 11-9
· 13-1 – 13-8
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Agree with Option 1.

	Xiaomi
	Fine with option 1, but we have question for clarification, how to reflect this in spec? Shall we add one sub-section in A.3 to capture test applicability for NTN UE?

	Huawei 
	Option 1 is our proposal and we support it.
We need to have such a list based on the following agreement from last meeting.
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
To Xiaomi, we have draft CR R4-2216325 trying to capture this in the spec and your comments are welcomed.

	CMCC
	Option 1 is fine.

	OPPO
	Support option 1.

	MTK
	Agree with Option 1.

	CATT
	Fine with option 1. 

	Apple
	Fine with option 1.

	LGE
	Option 1 is fine



Issue 2-2: Serving and Neighbour Satellite configurations.
· Option 1: (Huawei)
· RAN4 to define a reference motion trajectory for the virtual satellite, and then generate ephemeris information based on the reference motion trajectory. Inputs from satellite system vendors and test equipment vendors are needed.
· The TE should adjust its transmit timing and frequency based on the reference motion trajectory. The transmit power is adjusted as specified in the test case.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	For the first bullet, we agree with it and would like to add the underlined condition in on the proposal 2 (For UE position acquisition in NTN tests, RAN4 to adopt “AT command” based approach. The exact UE position should be defined in such a way that the smallest elevation angle between the UE and satellite(s) is not smaller than 45 deg.) provided in R4-2216868. With this, we propose to update the first bullet as below:
· RAN4 to define a reference motion trajectory for the virtual satellite, and generate ephemeris information based on the reference motion trajectories which shall be defined based on satellite vendors input. For the trajectory and UE location, the smallest elevation angle between the UE and satellite(s) shall not be smaller than 45 deg.
As for the second bullet:
· We agree with “adjustment of frequency according to the reference motion trajectory.” And the “frequency adjustment” shall be based on the UE location that fulfils the above condition.
· We do not agree with “adjustment of transmission power” because in quasi earth-fixed cell deployment scenario, the variation should be marginal during the test. If the transmission power (i.e. UE reception power) changes over time during test, a reference ideal value for the test would become ambiguous.

	Xiaomi
	Option 1, and the reference motion trajectory need the inputs from satellite system vendors.

	Huawei 
	Option 1 is our proposal and we support it.
Basically, we understand the test setup should simulate the movement of satellite(s), and the ephemeris information should be generated accordingly. The TE should adjust its transmit timing and frequency based on the motion trajectory, while the transmit power should be set artificially based on test purpose of each test case.
To QC on the “adjustment of transmission power”, it is noted that the transmit power is artificially defined in the test case for specific test purposes. For example, in RLM test cases, the TE transmit power should be set in T1 to T5 to enable the SNR level change to trigger OOS and IS. We cannot keep the TE transmit power unchanged to simulate fixed cell or have the TE transmit power change to simulate moving cell.

	CMCC
	Option 1 is fine.

	OPPO
	Support option 1.

	Ericsson
	We support it generally. 
One question is in case of more than one satellite (e.g. one serving and one neighbor) which rule we shall follow to define their trajectories from relative motion perspective? Below figures depict exemplary trajectories in case of 2 satellites and 3 satellites.





	MTK
	Agree with Option 1.

	Nokia
	We do not oppose option 1, but we see this as strictly related with issue 2-5. The two issues should be merged. RAN4 can discuss whether the  “reference motion trajectory” in this proposal might be fulfilled by QC proposal in issue 2-5. 

	CATT
	Fine with option 1. 

	Apple
	Fine with option 1 and we also agree with Qualcomm’s understanding on Tx power setting part (at least we may not need gradual Tx power change). But for those power level change to trigger specific event, like RLM, we agree with Huawei’s comment. 

	Qualcomm2
	For the following from Apple and Huawei, we are fine with that.
· For those test case where TE power level change is needed to trigger a specific event, e.g. RLM, the legacy power change mechanism can be used.

	LGE
	Support option 1.



Issue 2-3: Test case for earth-fixed cell and earth-moving cell.
· Option 1: (Huawei)
· No differentiation of earth fixed cell or moving cell is made in the test cases.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	In our understanding of RAN2 spec and agreements, UE cannot tell whether the cell is earth-fixed or earth-moving cell unless ‘t-service’ is broadcasted by the cell, which is only applicable to earth-fixed cell. But we agree with “time and location based measurement trigger and CHO are specific for fixed cell,” from R4-2216318 because those under earth-moving cell might not as easy as earth-fixed cell deployment.
Anyway, we are okay with Option 1 assuming that the significance of Option 1 is “test cases are defined based on earth fixed cell scenario in terms of transmission power and so on.”

	Xiaomi
	Support option 1

	Huawei 
	Option 1 is our proposal and we support it.
In our view, the two scenarios would differ in how RSRP level would change during the service time, which further depends on how the satellite will form and steer the beams. However, if the second bullet in Issue 2-2 is agreeable, the RSRP level would be set artificially in the test cases, and it means no differentiation of earth fixed cell or moving cell can actually be made in the test cases.

	CMCC
	Option 1 is fine for us.

	OPPO
	Support option 1.

	Ericsson
	Option 1 is fine with us.

	MTK
	Fine with Option 1. 

	Nokia
	Our point of view is similar with Qualcomm’s. 

	CATT
	Fine with option 1. 

	Apple
	Fine with option 1. 



Issue 2-4: Acquisition of UE location in RRM TCs.
· Option 1: (Huawei)
· At least for test cases other than UE Tx timing, UE GNSS location is set by TE via “Update UE Location Information” procedure. No need to involve GNSS test setup in the NTN tests.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	We do not understand why Option 1 excludes test cases related to UE Tx timing requirements. We would like to use “AT command” based approach for all test cases. 
And if UE location needs to be updated during a test, e.g. location based CHO, the location update that UE is made aware of by “AT command” should be gradual, not like a step function, e.g. UE is at (x, y, z) position at T1, and UE received a command that tells UE’s new position at T1+1ms is (x + 500m, y + 500m, z).

	Xiaomi
	We are fine to use “AT command” based approach for all test cases.

	Huawei 
	Option 1 is our proposal and we support it.
The intention is to simplify the test setup for NTN because otherwise we would need a full test setup as for GNSS tests as defined in 38.171.
To QC, we also support to apply the same approach for timing test cases as in Issue 5-2.

	CMCC
	We are fine with Option 1 provided that UE uses GNSS method to generate UE location in Tx timing TC.

	MTK
	Option 1 is fine. Timing test cases can be discussed separately in Issue 5-2

	Nokia
	Agree with Option 1.

	CATT
	Fine with option 1. 

	Apple
	Fine with option 1.



Issue 2-5: Reference propagator model.
· Option 1: (Nokia)
· RAN4 to select the reference propagator model to be as accurate as possible.
· Option 2: (QC)
· RAN4 to adopt a Keplerian propagator model as a reference satellite positioning model in NTN RRM test cases. And RAN4 to not consider additional error margin in terms of timing and frequency with the following assumptions:
· The LEO satellite is assumed to be on a circular orbit
· SIB19 is broadcasted once every 10.24s
· During the test, an elevation angle between the satellite and UE is not smaller than 45 deg.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Support Option 2.
In out contribution, R4-2216868, Keplerian propagator model-based simulation results, in terms of satellite position and velocity estimation errors, are provided based on the following assumption:
· The LEO satellite is assumed to be on a circular orbit
· SIB19 is broadcasted once every 10.24s
The results are summarized below:
· The position error is 3.4m and 6.7m at 5s and 10s, respectively
· The velocity estimation error is 2.6e-5 5 km/s and 5e-5 km/s at 5s and 10s, respectively.

With Option 2, TE shall use Keplerian propagator model when it assesses, e.g. UE transmission timing error performances, not based on satellite’s ideal position.

	Xiaomi
	Which propagator model used is up to UE implementation, and the propagator model error has been considered in Te requirement, we think no need to further consider propagator model in timing test case. 

	Huawei
	This issue is related to Issue 2-2. If RAN4 defines the motion trajectory for the virtual satellite and the consequent ephemeris as part of the test setup, then we understand there is no need to define the reference propagator model, but it would be up to UE implementation to choose, as long as UE can pass the test.
On the SIB19 scheduling period, we understand the largest SI window periodicity is 5.12s, so it should be 5.12s or less. The issue is also related to Issue 3-5.
On the elevation angle, we agree it is reasonable to keep it large during the test, but we are wondering how this could be reflected in the spec. Do proponents have any suggestion?

	CMCC
	Based on HW’s proposal (Option 1) in Issue 2-2: ‘RAN4 to define a reference motion trajectory for the virtual satellite, and then generate ephemeris information based on the reference motion trajectory.’
If RAN4 could define such motion trajectory, then from TE point of view, the TE will know the precise satellite location at every moment. From UE point of view, which propagator model will be used by UE is up to UE implementation as long as the Te requirement can be fulfilled.
Therefore, we don’t see the necessity of introducing reference propagator model.

	Ericsson
	We’re ok with ‘not consider additional error margin in terms of timing and frequency’ in Option 2.
But we don’t preclude Option1, can proponent give the exact definition?

	Nokia
	To Ericsson, we recognize we need to provide further clarification on our proposal. And we address that here:

To CMCC and Xiaomi, 
We agree that the “reference propagator model” used by the UE to estimate orbital movement is a UE implementation. 

However, the timing accuracy error Te, can only be specified if we know what would be the “ideal” timing advance for an ideal UE at all times. In this sense, we need a reference propagator model in the test configuration, such that we know what the ideal timing advance is. And that’s what we meant when we said the UE propagator model must be as accurate as possible compared to the “satellite motion” emulated on the test environment. 

Satellite companies are invited to provide their views on the model proposed by Qualcomm. 


	CATT
	Fine with option 2. 

	Apple
	Similar as Xiaomi/HW/CMCC, especially when the motion trajectory is set in the test, which propagator model is up to UE implementation, as long as UE can meet the requirement.



Test case design for Cell reselection
Issue 3-1: SMTC setup and scaling factor K_multi” in cell reselection tests.
· Option 1: (CMCC)
· At least to introduce the test case of ‘NGSO, two SMTC configured, SMTC partially overlap with each other, 2 satellites measured on 2 SMTC separately’ with scaling factor K_multi_SMTC
· the length of T2 and T3 and the cell re-selection delay requirements should be multiplied by K_multi_SMTC = 2
· The test case of ‘NGSO, one SMTC configured, 2 satellites measured on 1 SMTC’ could be also introduced with scaling factor K_multi_SMTC
· the length of T2 and T3 should be multiplied by K_multi_SMTC = 2
· The test requirement should be defined according to UE capability. For UE don’t support parallel measurements on more than 1 NGSO satellites within a SMTC, the cell re-selection delay to a newly detectable cell and an already detected cell should be multiplied by K_multi_SMTC. Otherwise, the current test requirement could be reused.
· Option 2: (Huawei)
· Use the following SMTC configurations for TC 1-1 – 1-4.
· TC 1-1: serving cell in SMTC1, neighbor cell in SMTC2, SMTC1 and SMTC2 non-overlapping
· TC 1-2: serving cell in SMTC1, neighbor cell in SMTC2, SMTC1 and SMTC2 overlapping
· TC 1-3 and 1-4: serving cell in SMTC1, neighbor cell in SMTC1
· Scaling factor “K_multi” is taken into account in the testing requirement for TC 1-1 – 1-4. 
· Use the same SMTC configuration as in A.6.1.1.2 for TC 1-5- 1-8, and scaling factor “K_multi” is not taken into account in the testing requirement.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Okay with Option 2.

	Xiaomi
	Fine with option 2.

	Huawei 
	Support both options which are quite similar.
The 1st bullet of option 1 is same as suggestion for TC1-2 in option 2, and the 2nd bullet of option 1 is same as suggestion for TC1-3/4 in option 2.

	CMCC
	Share similar view with HW. Both options are supported by us.
In addition, for TC 1-3 and 1-4, the test requirement should be defined according to UE capability. For UE don’t support parallel measurements on more than 1 NGSO satellites within a SMTC, the cell re-selection delay to a newly detectable cell and an already detected cell should be multiplied by K_multi_SMTC. Otherwise, the current test requirement could be reused.

	OPPO
	Fine with both option 1 and 2.

	Ericsson
	Option 1 and Option 2 both support variants of SMTC configurations.
Looks like the various configurations in Option 2 are complete, but we’re open to other choice of test cases which adopts different SMTC configurations.

	Nokia
	We see both options as valid. Option 2 seems rather comprehensive. 
We agree with CMCC that the test requirements must be designed according to UE capabilities. 

	CATT
	The two options are not conflicted with each other. Option 2 is more concrete and can be acceptable. We understand if the SMTCs of the two cells different, they are generally from different satellites, but if the SMTCs of the two cells are the same, it should be clarified whether they are from the same satellite. 

	Apple
	Fine with option 2.



Issue 3-2: “t-Service” configuration in test case.
· Option 1: (Huawei)
· t-Service is configured in TC 1-3 and 1-7, but not configured in other TCs.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Okay with Option 1.

	Xiaomi
	Support option 1.

	Huawei 
	Option 1 is our proposal and we support it. 
t-Service is not used in other TCs, so we see no need to configure it in the tests.

	CMCC
	Option 1 is fine for us.

	OPPO
	Support option 1.

	Ericsson
	 We agree on Option1.

	MTK
	OK with Option 1.

	Nokia
	Ok with option 1. 

	CATT
	Fine with option 1. 

	Apple
	Fine with option 1.

	LGE
	Support option 1.



Issue 3-3: Test setup for intra/inter-frequency cell reselection with timer trigger.
· Option 1: (Huawei)
· TC 1-3 and 1-7 consists two time periods T1 and T2:
· Before test: UE camps in cell1, and t-Service is included in SIB19 of cell1
· T1: cell2 is powered off, T1 is long enough to make UE have no information about cell2
· T2: cell2 is powered on, T2 is 40s, t-Service is pointed to the time point (start of T2 + 36s)
· UE should reselect to cell2 before t-Service
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	For “T2+36s,” where does “36” come from? Based on the test case in A.6.1.1.1.3, it looks like 34s.

	Xiaomi
	Fine with option 1, t-Service expire time should be larger than the cell reselection delay in the test.

	Huawei 
	Option 1 is our proposal and we support it.
The intension is to simplify the test case and reduce test time by focusing on the time triggered measurement.
To QC, 36s is proposed to leave some margin for TE/UE to react besides the 32s detection time, and we are open to other values like 34s proposed.

	CMCC
	Fine with Option 1. Share similar view with Xiaomi, t-Service expire time should be larger than the cell reselection delay in the test.

	Ericsson
	Fine with Option 1 and Ok with Huawei’s reply to QC, margin+32s

	CATT
	Fine with option 1. 

	Apple
	Fine with option 1. Xiaomi’s comment makes sense as well.

	LGE
	Fin with option 1.



Issue 3-4: Test setup for intra/inter-frequency cell reselection with location trigger.
· Option 1: (Huawei)
· TC 1-4 and 1-8 consists two time periods T1 and T2:
· Before test: UE camps in cell1, and Ref-location is included in SIB19 of cell1
· T1: cell2 is powered off, T1 is long enough to make UE have no information about cell2
· T2: cell2 is powered on, T2 is 40s, UE location is changed at the time point (start of T2 + 4s)
· UE should reselect to cell2 before time point (start of T2 + 36s + Δ), Δ is the response time depending on how UE GNSS location is changed in the test.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	The same question as Issue 3-3.
For “T2+36s+ Δ,” where does “36” come from? Based on the test case in A.6.1.1.1.3, it looks like 34s.

	Xiaomi
	Fine with option 1

	Huawei 
	Option 1 is our proposal and we support it.
The intension is to simplify the test case and reduce test time by focusing on the location triggered measurement.
To QC, same reply as for Issue 3-3.

	CMCC
	Generally fine with Option 1. Before reach the conclusion, could proponents clarify why 4s is used in timing changing point (T2 + 4s) of UE location. 

	Ericsson
	Same question as CMCC’s.

	CATT
	Fine with option 1. 

	Apple
	Fine with option 1, and the GNSS location change in the test shall be not less than distanceThresh + 50m.

	LGE
	Fine with option 1.



Issue 3-5: SIB19 reading time in test requirement.
· Option 1: (Huawei)
· SIB19 reading time should be considered in the testing requirement for TSI-NR, or alternatively SIB19 scheduling period is small enough for the current requirement.  
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	In our understanding, SIB19 should be anyway transmitted at least every 10.24 sec because epochTime is respect to SFN. A more relevant parameter that affects the frequency of UE reading SIB19 would be “ntn-UlSyncValidityDuration-r17.”
We propose, instead, to configure a large value for ntn-UlSyncValidityDuration-r17 so that UE doesn’t have to read the SIB and update the serving/target satellites’ information too often.

	Xiaomi
	In our understanding, SIB19 should be included in TSI-NR, as TSI-NR is the time required for receiving all the relevant system information data. 

	Huawei 
	Option 1 is our proposal and we support it.
It is noted that UE needs to read SIB19 before accessing an NTN cell. If SIB19 is transmitted every 5.12s, then the current test requirement for TSI-NR (1.28s) is clearly not enough.
To QC, we are fine to configure a large value for ntn-UlSyncValidityDuration-r17, but we do not think it can resolve the problem because UE needs to read SIB19 of the target cell before reselection (note that RAN2 has agreed that it is up to UE implementation how to maintain T430 for neighbor cell), and that can happen any time within the SIB19 scheduling period, so we still need to account for SIB19 scheduling period in the testing requirement for TSI-NR.

	Ericsson
	As per Huawei’s comments, seems TSI-NR shall be updated to comprise periodicity of SIB19.

	Nokia
	The definition of “TSI-NR is the time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 38.331 [2] for an NR cell.”
The SIB19 is a relevant SI, so it should be considered for TSI-NR. The actual time to be considered depends on the SI configuration. 

	CATT
	Fine with option 1. 

	Apple
	Fine with option 1, periodicity of SIB19 shall be taken into account in TSI-NR. 



Issue 3-6: Clarification on Ttrigger.
· Option 1: (Nokia)
· Adapt Ttrigger formulation to use the values of Tdetect,NR_Intra and Tdetect,NR_Inter  also considering the cases UE is not using the enhanced parameters for high mobility.
· For Ttrigger applicability replace the condition:  
· “This requirement does not apply when the time span from the last slot of SI transmission within SI modification period where the broadcasting of t-Service is started…”
· By
· “This requirement does not apply when the time span from the last slot of SI transmission within SI modification period where the broadcasting of the last updated value for t-Service is first acquired by the UE…”
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	For the first main bullet, we are okay with it.
For the second main bullet, we are not quite sure if the modification resolves the ambiguity pointed out in R4-2216471.

	Huawei 
	We are fine with option 1.
Since it is related to core requirements, it is better to treat it in [201].

	CMCC
	We are fine with Option 1 and share similar view as HW, that this issue should be captured in Core part requirement.

	Ericsson
	We agree on Option 1.

	Nokia
	This is our proposal. We are ok in treating this on [201]. 
To Qualcomm, once the problem is acknowledged we are open to discuss any remaining ambiguity in our proposal. 

	Apple
	Fine with option 1.



Test case design for handover
Issue 4-1: Test setup for CHO TC.
· Option 1: (CATT)
· It is proposed that same way as in current specification for TN system should be used in test cases for conditional handover for NTN,  i.e. the network shall configure a condition implying handover to cell 2 during T1, at a time earlier than TRRC before the beginning of T2.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Okay with Optoin 1.

	Xiaomi
	Option 1, the same setup can be used in NTN CHO test.

	Huawei 
	Option 1 is fine.

	CMCC
	We support Option 1. 

	Ericsson 
	Ok with Option 1.

	Nokia
	Option 1 is fine.

	CATT
	Support option 1. 

	Apple
	Fine with option 1.



Issue 4-2: Test case for CHO with time/location-based condition.
· Option 1: (CATT)
· It is not necessity of adding test cases in which settings don’t fulfillulfil power based events and time/location based events simultaneously, to examine UE’s behavior in this type of scenario.
· Option 2: (CMCC)
· Add a test case in which test setting don’t fulfill power based events and time/location based events simultaneously.
· Set the time instant fulfilling t1-Threshold-r17 at (T2+2*Tmeasure), and set the time instant fulfilling duration-r17 at (T2+ 3*Tmeasure ).
· Test requirement should be 2*Tmeasure + Tinterrupt + TCHO_execution from the start of T2, others shall follow A.6.3.1.2
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Support Option 1.

	Xiaomi
	Option 1, we prefer to follow the legacy way, e.g. introduce test cases to verify UE behavior when the configured conditions are fulfilled.

	Huawei 
	Support option 1.
In our view, the test cases for HO or CHO is mainly to verify the delay, i.e. UE should be able to finish each step of HO or CHO within the specified time limit. Determining if one or both conditions are met is rather functional, and we do not see the need to define test cases for functional aspect.

	CMCC
	We support Option 2. 
In our view, the typical case is that the power-based events and time/location based events don’t happen simultaneously, we should check the UE behavior. Besides, in this case, when t1-Threshold-r17 is fulfilled later than T2+Tmeasure, the test requirements will also be update.

	Ericsson
	We are OK with Option 2.

	Nokia
	We are ok with Option 2.
We believe the time/location conditions are an important aspect of the NTN CHO. A UE that does not observe the time/location appropriately is not acting in accordance with the intent of the feature. 

	CATT
	Support option 1. Share the same view as Huawei. 

	Apple
	Support option 1.



Issue 4-3: Configuration of HO aspects for HO TC.
· Option 1: (Nokia)
· RAN4 to decide the best way to deal with the additional delay introduced in the HO procedure for NTN caused by the initiation of T430 towards the target cell.
· If the UE can initiate a valid T430 within the processing interval of the HO delay, no additional action is needed.
· If the epoch time happens after the processing interval of the HO delay, increase HO interruption time.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	We would like to not consider the case where epoch time starts after the processing interval of the HO delay. The test case can be designed in such a way that UE initiates a valid T430 within the processing interval of the HO delay.

	Huawei
	This issue should be discussed in [201] as it is for core requirements.
We think the issue is valid, and we need more time to study the possible additional time e.g. to start new T430 timer.

	CMCC
	This issue should be first discussed in Core part. 

	Ericsson
	Is it a proposal for core part or performance part?
If it is a core-part issue, we think it is more like a RAN2 issue, how network ensures valid ephemeris information.  validity of UL timing before epoch time is an issue under discussion in RAN2.

	Nokia
	We understand why other companies want to specifate this as a core requirement. We are ok in moving the issue to the core part. 
To Ericsson, we think there are aspects of this problem that are indeed related to RAN2 and it is currently being discussed there. But, the problem spills over RAN4 specifications as it affects the UE interruption time.  

	CATT
	We think no additional time is needed to start and stop T430. And whether to increase HO interruption time due to epoch time should be discussed in core part. 

	Apple
	Suggest to discuss it in core part. Need FFS.



Issue 4-4: Configuration of CHO aspects for CHO TC.
· Option 1: (Nokia)
· RAN4 to decide the best way to deal with the additional delay introduced in the CHO procedure for NTN caused by the cases where the UE has to wait for the epoch time to be reached or re-acquire a new ephemeris information.
· If the UE needs to re-acquire ephemeris information, the handover delay requirements and the time interruption requirements must be extended to account for that.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	QualcommXXX
	A similar same comment with Issue 4-3.
To avoid the case where UE needs to re-acquire ephemeris information of the target cell, TE can configure a large value for ntn-UlSyncValidityDuration-r17.

	Huawei
	This issue should be discussed in [201] as it is for core requirements.
We think the issue is valid, and we need more time to study the possible additional time e.g. to re-acquire new ephemeris.

	Ericsson
	Same as Issue 4-3.

	Nokia
	Same as above. 

	CATT
	Same as issue 4-3. 

	Apple
	Same comment as to issue 4-3.



Test case design for UE timing requirements
Issue 5-1: UE timing TC for 30 kHz SCS scenario.
· Option 1: (Xiaomi, OPPO, Huawei)
· RAN4 to define one test case including both 15 kHz and 30 kHz test configuration.
· Option 2: (CMCC, QC)
· No need to define UE timing test configuration for FDD 30kHz SCS scenario
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Support Option 2.

	Xiaomi
	Option 1, prefer to define test case to verify the timing requirement for 30 kHz case

	Huawei
	Support option 1.
There is no restriction that 30kHz SCS cannot be used with FDD. We understand there would be some additional efforts to support this combination, but since it is only concerned with a single test case, we think it worth the efforts, especially when the core requirement has a strong dependence on the SCS.

	CMCC
	Option 2 is preferred. We can also compromise to Option 1 to get the whole test coverage.

	OPPO
	Support option 1 at least for initial UL timing requirements. For timing advance adjustment, we are fine to skip 30kHz SCS scenario.

	Ericsson
	Option 1.

	Nokia
	As a starting point, the agreement is not make further test specifications for 30 kHz, unless justified. The timing requirements seem the TC where the SCS may more significantly affect UE performance. 

	CATT
	The test case for 30kHz seems not very necessary since it is not tested in TN system. But if all companies are fine, we can also accept to include 30kHz test configuration. 

	Apple
	Option 2, the 30kHz is more practical to be used in TDD in our view but open to check operator view on such deployment reality.



Issue 5-2: Acquisition of UE location in UE timing test cases.
· Option 1: (CMCC, Nokia)
· UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
· Option 2: (Huawei)
· 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.
· Option 2a: (QC)
· For UE position acquisition in NTN tests, RAN4 to adopt “AT command” based approach. The exact UE position should be defined in such a way that the smallest elevation angle between the UE and satellite(s) is not smaller than 45 deg.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Support Options 2 and 2a.

	Xiaomi
	Option 2

	Huawei
	Support option 2/2a, to use AT command approach for UE location acquisition in NTN test.
For option 1, at least 6 generated satellites for GNSS positioning and 1 serving satellite for service link connection need to be simulated in the test. For option 2, only 1 serving satellite for service link connection needs to be simulated in the test. Option 2 is suggested for simplifying the test environment.

	CMCC
	We still prefer Option 1.
If UE use the precise location from AT command to pass the test case with relaxed Te_NTN requirement, then UE with poor GNSS capability could easily pass the test case. 

	Ericsson
	Option 1.

	MTK
	Support option 2/2a, to use AT command approach for UE location acquisition for all NTN tests. 

	Nokia
	We support option 1. As commented by CMCC and discussed in our document, we need to measure the capability of the UE to measure GNSS to perform timing compensation without interruption of the 3GPP reception/transmission. 

	CATT
	Support option 1. GNSS positioning error is included in Te_NTN, the UE location should be acquired by GNSS rather than AT command. 

	Apple
	Fine with option 2 and 2a.



Issue 5-3: Reference timing for uplink transmission in test cases.
· Option 1: (CMCC)
· For the test requirement, the reference time should be (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ±T_e_NTN  
· For the NTA,common and NTA,UE-specific  in the test requirement, the description should at least contain the clarification that UE GNSS estimation error and satellite positioning error from UE calculation are not involved. 
· Option 2: (Huawei)
· For NTN UE timing testing, it is suggested to define a reference orbit for the serving satellite, and the DL timing shall be adjusted according to the distance change between serving satellite and UE.
· For NTN UE timing test cases, the propagator model to be used for serving satellite position estimation is up to UE implementation, and there is no need to define a reference propagator model.
· Option 3: (Qualcomm)
· In RRM test cases, when a test equipment adjusts downlink transmission frame boundary/Doppler shift and UL reception timing, asymmetric propagation delays on DL and UL for the same slot index shall be taken into account. To model the round trip delay over service link (N_{TA,UE-specific}), the following definitions of reference slot for S3 and S4 (based in Fig. 3) are adopted.
· for S3, the slot when the UL transmission is supposed to arrive at the target satellite based on provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model
· for S4, the slot when the DL transmission corresponding to the reference timing of downlink is supposed to arrive at the target satellite based on actual received time of the slot and provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model
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· Option 4: (Nokia)
· UE must update the values of  using the ephemeris information and  using the common delay formula at the beginning of every uplink slot.
· Define the requirements for application of the UE autonomous components of the timing advance:
· Option 1: UE considers the satellite movement. The timing advance components consider the common delay and UE-satellite distance at the moment the UL signal reaches the satellite 
· Option 2: UE does not consider the satellite movement. The timing advance components consider the common delay and UE-satellite distance at the moment the UE is updating their values. 
· Option 3: Asks RAN 1 to clarify the application of these components.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	For Option 1, we don’t quite understand what “UE GNSS estimation error and satellite positioning error from UE calculation are not involved” really means.
For Option 2, the first bullet was already agreed in the previous RAN4#104 e-meeting. With the second bullet, we cannot understand how the inaccuracy of ephemeris information can be taken out from UE performance. Note that we don’t have any requirement on NW ephemeris information accuracy anywhere in 3GPP spec, if we are not wrong. In order to measure UE timing inaccuracy for a given ephemeris provided in the test system without defining accuracy requirements on ephemeris information, the UE timing accuracy requirements should be derived using the satellite’s position based on “the provided ephemeris information” and “a reference propagator model.”
For Option 4, “at the beginning of every uplink slot” in the first bullet is not technically correct. It should be defined from satellite’s perspective, e.g. when the UL transmission arrives at the satellite and when the corresponding DL arrives at the satellite.
We support Option 3, which is exactly in line with RAN1 spec which should be clearly/precisely reflected into test procedure descriptions.

	Xiaomi
	In general, we are fine with option 1/2/3. Regarding option3, we wonder to know how to capture this clarification in the test setup or test configuration.

	Huawei
	Support Option 2.
RAN4 firstly need to define a reference motion trajectory for the serving satellite, and then generate ephemeris information based on the reference motion trajectory. Based on the reference motion trajectory, the propagation delay between the serving satellite and the UE under test can be calculated. The test system shall adjust the timing of the DL path according to the propagation delay variation. For option 3, how to estimate serving satellite location based on the indicated ephemeris information is up to UE implementation, and there is no need to define the reference propagator model for serving satellite location estimation at UE side. For option 4, there is no need to define UE behavior on UE specific TA estimation and common TA calculation as long as the test requirements can be met. For GSO scenario, the serving satellite can be considered as stationary. For NGSO scenario, serving satellite movement need to be considered.

	CMCC
	We support Option 1 and Option 2.
@QC: “UE GNSS estimation error and satellite positioning error from UE calculation are not involved” means that the NTA,common and NTA,UE-specific used by TE is the ideal value.
As for Option 4, we think it is up to UE implementation that whether to consider the satellite movement or not, as long as UE could fulfill the Te_NTN requirement. Furthermore, we think it is valid that RAN4 should further consider whether to introduce the satellite movement to reference time in test case. Based on our understanding, the reference time should consider the satellite movement, the NTA,common and NTA,UE-specific in test requirements(used by TE) should consider the common delay and UE-satellite distance at the moment the UL signal reaches the satellite.

	OPPO
	Support option 1 and option 2. 

	Ericsson
	Option 2 is OK.

Option 3: If RAN4 defines own S3 and S4 times how to avoid that we build a separate and perhaps even different set of definitions compared to TS 38.213, clause 4.3.
Option 4: The UE shall fulfill the requirements. It is ok for us to define every slot, if this has to be defined. For the options, we need Option 1. The UE needs to precalculate forward future position of the Satellite => UE considers the satellite movement. The timing advance components consider the common delay and UE-satellite distance at the moment the UL signal reaches the satellite 

	MTK
	Fine with Option 2, which seems not conflict with other options. 
One clarification on Option 3, for S4, does it propose the DL transmission …arrive at the UE, instead of target satellite?
for S4, the slot when the DL transmission corresponding to the reference timing of downlink is supposed to arrive at the target satellite…

	Nokia
	To Qualcomm, we see Options 3 and 4 as similar. It seems we agree on the issue it is a problem with wording. Differently from TN, in NTN, we have two references for measuring the UE behavior: 
1) At which points in time the UE TA will be measured and compared to the reference propagator model,  Or in other words, at which points in time is the UE expected to be fully time-aligned. This corresponds to the transmission at the UE side.
2) What the time compensation shall the UE apply in this transmission such that the signal arrives at the satellite at the appropriate point in time.  

In relation to Option 2, at the moment we cannot agree in not having a reference propagator model. The reference propagator model (ideal) is used to measure how much the UE with its implemented propagator model deviates from the ideal compensation. 

To CMCC, we believe the UE implementation can indeed decide to consider the satellite movement or not. This does not preclude the adoption of option 4. Option 4 only provides the reference such that we observe if the UE actual transmit timing is within or without the requirements of Te.

	CATT
	Support option 2 and option 3. 

	Apple
	Fine with option 1 and 2. Same understanding as Huawei commented.




Test case design for measurement requirements
Issue 6-1: SMTC configuration for measurement delay TCs.
· Option 1: (Huawei)
· For intra-frequency TCs (10-x), 
· Config.1: 2 SMTC per MO, each SMTC contains 1 SSB/Satellites
· Config.1a: two SMTCs are overlapping
· Config.1b: two SMTCs are non-overlapping
· Config.2: 1 SMTC per MO, each SMTC contains 2 SSBs/Satellites
· For inter-frequency TCs (11-x):
· Config.0: 1 SMTC per MO, each SMTC contains 1 SSB/Satellites
· Config.0a: two SMTCs are overlapping
· Config.0b: two SMTCs are non-overlapping
· Option 2: (Xiaomi)
· RAN4 not to define the SMTC/satellite configuration with 2 SMTC per MO and each SMTC contains 2 SSB/Satellites.
· Option 3: (OPPO)
· If the case of multiple satellites in one SMTC is necessary, support 2-SMTC with 2 satellites in one SMTC and 1 satellite in another SMTC.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Okay with Options 1 and 2. Do not support Option 3.

	Xiaomi
	Support option 1 and option 2

	Huawei 
	Support option 1 and 2.
Option 3 involves totally 3 satellites, which in our view is not necessary for NTN RRM test cases.

	CMCC
	First of all, we are fine with Option 2, do not define the SMTC/satellite configuration with 2 SMTC per MO and each SMTC contains 2 SSB/Satellites, since the total 4 satellites test configuration is complicated.
Next, we are also fine with considering the overlapping relationship between 2 SMTCs. However, in the case ‘inter-frequency TCs’ of Option 1, we think there should be 2 SMTCs per MO. We are open to discuss if we have any misunderstanding.

	OPPO
	We are also fine with option 2. 
Our proposal of 2 SMTCs with 3 satellite is to test overlapping case with less satellites. As shown in our draft CR R4-2215820, one SMTC is for both serving cell 1 and neighbor cell 2, and the other SMTC is for neighbor cell 3. If the majority is to not consider this case, we are fine to revise it as one SMTC is for serving cell 1 and the other SMTC is for neighbor cell 2.

	Ericsson
	Ok with Option 1 and Option 2.


	CATT
	Support option 1. 

	Apple
	Fine with option 1 and 2.



Issue 6-2: MG configuration for measurement delay TCs.
· Option 1: (Xiaomi)
· RAN4 not to define the configuration for measurement gap in clause A.3 RRM test configuration.
· If the measurement delay requirement for FO case is defined, the gap configuration for FO case need to be introduced, e.g. FO case with MGRP = 160ms. 
· Option 2: (OPPO)
· For FNO gaps, the associated SMTCs should be pattern 1 and Y defined in clause A.3.11.
· Define test case for FO gaps if the core requirements are defined.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Regarding FO case, it is still FFS. Even if it is adopted, we don’t think the scenario should be separately tested.

	Xiaomi
	Option 1.

	Huawei
	We are not sure if we need to discuss MG configuration for the test cases. Once we agree on SMTC configurations for the test cases based on outcome on the Issue 6-1, the MG configuration can be derived automatically assuming that the MG are configured in such a way that it covers the SMTC that are measured within MG.

	CMCC
	Whether the test case for FO gaps should be introduced can be decided after Core part achieving the conclusion.
We are fine with the proposal in Option 2 sub-bullet 1.

	OPPO
	For FFO case, we are fine to FFS after core part.
The first bullet for option 2 is to discuss the detail configuration for SMTC and MG. During the last meeting discussion, the consensus is to define test case for FNO case. However, the details for SSB/SMTC/MG configurations are not clear. For example, clause A.14.5.2.5 the two measurement gaps with 40ms MGRP and 9ms/29ms time offset are used. But the SSB configurations for neighbor cell 2/3 seems cannot be covered by the MG.  To align with SSB, the time offset should be 9ms/19ms. Then the two gaps are overlapped according to 4ms proximity condition. 
· Cell 2: 
· SSB 5:  periodicity = 20ms, starting from odd SFN, slot #0
· SMTC.5: periodicity = 20ms, duration=5ms, offset = 10ms
· Cell 3: 
· SSB 1:  periodicity = 20ms, starting from even SFN, slot #0
· SMTC configuration is TBD in the latest spec. we think SMTC.1 periodicity = 20ms, duration=5ms, offset = 0ms can be used. 


 So we propose to use SMTC pattern Y(periodicity = 20ms, duration=5ms, offset = 5ms) instead of SMTC pattern 5. Then the associated gaps could be fully non-overlapped as shown below.


We are also open to other solutions, e.g. MG with longer MGRP or with shorter MGL. But considering MG pattern 0 is mandatory and SMTC.Y is already specified, option 2 is a good choice in our view.  

	Ericsson
	OPPO’s explanation is helpful. 
What’s the reason ‘not to define the configuration for measurement gap’ in Option1, or it’s only to FO case?

	CATT
	The two options seem not conflicted. Fine with option 1. 

	Apple
	With OPPO’s explanation, we are fine with option 2, and for FO MG case, can be FFS after core part conclusion.



Issue 6-3: TC list for intra-frequency measurement delay.
· Option 1: (Huawei)
· Update the TC list for intra-frequency measurement delay as follows. 
	10-1
	Event triggered reporting tests without gap under non-DRX

	10-2
	Event triggered reporting tests without gap under DRX

	10-3
	Event triggered reporting tests without gap under non-DRX with SSB index reading

	10-4
	Event triggered reporting tests with single measurement gap under non-DRX

	10-5
	Event triggered reporting tests with FNO concurrent measurement gap under DRX

	10-6
	Event triggered reporting tests with PPO concurrent measurement gap under non-DRX with SSB index reading

	10-7
	Event triggered reporting tests with FNO concurrent gaps under non-DRX

	10-8
	Event triggered reporting tests with FNO concurrent gaps under DRX

	10-9
	Event triggered reporting tests with PPO concurrent gaps under non-DRX



· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Okay with Option 1.

Can companies clarify the definition of PPO? For example, does the following correspond to PPO?
MG-1) ______________|-----------------|___________________|-----------------|____________
MG-2) ________|-------|___________________|-------|_______________________|-------|___
Here ‘-‘ in-between ‘___|’ and ‘|____’ denotes MG duration. And the first MG duration of MG-2 collides with the first MG duration of MG-1 based on the proximity condition (<4ms).

	Xiaomi
	Support option 1, the PPO is shown as follows:


	Huawei 
	Option 1 is our proposal and we support it. 
The intention is to reduce the test case number for NTN.
To QC, we understand FNO and PPO are from concurrent MG discussion from Rel-17, and you may refer to Page 8 of R4-2105856 for the definition.

	OPPO
	We can support option 1 to reduce the test case. Although we have prepared all the test cases, we are fine to revise it.

	Ericsson
	No strong tech. view on the issue.

	Apple 
	Fine with option 1.



Issue 6-4: TC list for inter-frequency measurement delay.
· Option 1: (Huawei)
· Update the TC list for inter-frequency measurement delay as follows. 
	11-1
	Event triggered reporting tests without gap under non-DRX

	11-2
	Event triggered reporting tests without gap under DRX

	11-3
	Event triggered reporting tests without gap under non-DRX with SSB index reading

	11-4
	Event triggered reporting tests with measurement gap under non-DRX

	11-5
	Event triggered reporting tests with measurement gap under DRX

	11-6
	Event triggered reporting tests with measurement gap under non-DRX with SSB index reading

	11-7
	Event triggered reporting tests with FNO concurrent gaps under non-DRX

	11-8
	Event triggered reporting tests with FNO concurrent gaps under DRX

	11-9
	Event triggered reporting tests with PPO concurrent gaps under non-DRX



· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	XXXQualcomm
	Okay with Option 1.

	Xiaomi
	Support option 1

	Huawei 
	Option 1 is our proposal and we support it. 
The intention is to reduce the test case number for NTN.

	OPPO
	Support option 1.

	Ericsson
	No strong tech. view on the issue.

	MTK
	OK with Option 1.

	CATT
	Fine with option 1. 

	Apple
	Fine with option 1.



CRs comments collection for 1st round 
	CRs
	Company
	Comments collection

	R4-2215393
	CATT
	Company A Huawei: We understand the satellite related parameters in should be defined as RMC in A.3, so they should be removed from individual test cases, i.e. Table A.14.2.1.1.2-3 and Table A.14.2.1.2.2-3.

	
	
	CATT: To Huawei, we are fine to define the satellite related parameters in A.3. We can remove it if the consensus is reached and the RMC is introduced in A.3. 

	R4-2215394
	CATT
	Company A Huawei: same comment as for 5393. In addition, whether we should use actual UE movement (UE speed) to model the UE location change needs more discussion as in Issue 2-4.

	
	
	CATT: To Huawei, we are fine to define the satellite related parameters in A.3. The satellite position and UE speed is included in the CR in last meeting and we just add the differentiation between GSO and NGSO. But we can remove it if the consensus is reached and the RMC is introduced in A.3.

	R4-2215450
	Xiaomi
	Company A Huawei: The band groups should be updated based on agreement from last meeting (Issue 10 in R4-2214266).

	
	
	

	R4-2215451
	Xiaomi
	Company A

	
	
	

	R4-2215452
	Xiaomi
	Company A

	
	
	

	R4-2215453
	Xiaomi
	Company A Huawei: same comment as for 5450.

	
	
	

	R4-2215454
	Xiaomi
	Company A

	
	
	

	R4-2215455
	Xiaomi
	Company A Huawei: title of clause 14.5.2 is “Intra-frequency Measurements”, but the test cases are for inter-frequency. Also, whether we need TC 11-3 depends on Issue 6-3.

	
	
	

	R4-2215502
	CMCC
	Company A

	
	
	

	R4-2215503
	CMCC
	Company A

	
	
	

	R4-2215820
	OPPO
	Company A Huawei: Whether we need TC 10-7, 10-8 and 10-9 depends on Issue 6-2.

	
	
	OPPO: we are also fine to revise it depends on issue 6-2.

	R4-2215936
	LG Electronics UK
	Company A Huawei: Whether we need 3 time period for time and location triggered measurement depends on Issue 3-3 and 3-4.

	
	
	

	R4-2216279
	Huawei, HiSilicon
	Company A

	
	
	

	R4-2216319
	Huawei, HiSilicon
	Company A

	
	
	Company B

	R4-2216321
	Huawei, HiSilicon
	Company A LGE: 
In Cell specific test parameters tables such as Table A.14.1.a1.2-3, Table A.14.1.a2.2-3, Table A.14.1.a3.2-3 and Table A.14.1.a4.2-3,
1) PDSCH RMC  PDSCH RMC configuration
 2) RMSI CORSEST  RMSI COREST RMC configuration
 3) Dedicated CORESET  Dedicated CORESET RMC configuration.
And,
Tdetect, NR_Intra	See Table 4.2.2.3-1 in clause 4.2C.2.3
Tevaluate, NR_ intra	See Table 4.2.2.3-1 in clause 4.2C.2.3

Tdetect, NR_Intra	See Table 4.2C.2.3-1 in clause 4.2C.2.3
Tevaluate, NR_ intra	See Table 4.2C.2.3-1 in clause 4.2C.2.3

	
	
	

	R4-2216322
	Huawei, HiSilicon
	Company A

	
	
	

	R4-2216324
	Huawei, HiSilicon
	Company A

	
	
	

	R4-2216325
	Huawei, HiSilicon
	Company A

	
	
	

	R4-2216503
	Ericsson
	Company A Huawei: Are the test cases in the CR same as those in A.14.4.2 of the latest spec 17.7.0?

	
	
	Ericsson: yes, it was submitted repeatedly.  Please ignore this draft CR.

	R4-2216863
	Qualcomm Incorporated
	Company A

	
	
	




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: Measurement accuracy.
	
	Status summary 

	Issue 1-1
	Agreements in GTW session:
· Reuse the legacy TN measurement accuracy requirements for NTN.
· Add brackets to the numbers
Recommendations for 2nd round:
· No further discussion in 2nd round



Test case coverage, design and configuration
Issue 2-1: Test cases for NTN specific requirements.
	
	Status summary 

	Issue 2-1
	All companies are fine with option 1.
Tentative Agreements:
· The following TCs are considered for NTN specific requirements
· 1-2 – 1-4, 1-6 – 1-8
· 2-3 – 2-6
· 4-1
· 10-1 – 10-9, 11-1 – 11-9
· 13-1 – 13-8
Recommendations for 2nd round:
· No further discussion in 2nd round



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

	Issue 2-2
	This issue was discussed in GTW session, and per session chair guidance, create a separate email thread to discuss the satellite configurations.
Session chair: we could add a subclause in Annex to generate the reference for the motion trajectory for the virtual satellite used in the test cases.
Recommendations for 2nd round:
· Have further discussion in 2nd round in a separate thread.



Issue 2-3: Test case for earth-fixed cell and earth-moving cell.
	
	Status summary 

	Issue 2-3
	All companies are fine with option 1.
Tentative Agreements:
· No differentiation of earth fixed cell or moving cell is made in the test cases.
Recommendations for 2nd round:
· No further discussion in 2nd round.



Issue 2-4: Acquisition of UE location in RRM TCs.
	
	Status summary 

	Issue 2-4
	All companies are fine with option 1. And 1 company suggest option 1 should apply to all test cases including UE Tx timing requirements, however, 1 company think option 1 is fine excluding Tx timing test case.
In summary, RAN4 agree option 1 as it is, and RAN4 can continue the discussion in issue 5-2 in the 2nd round.
Tentative Agreements:
· At least for test cases other than UE Tx timing, UE GNSS location is set by TE via “Update UE Location Information” procedure. No need to involve GNSS test setup in the NTN tests.
Recommendations for 2nd round:
· No further discussion in 2nd round.



Issue 2-5: Reference propagator model.
	
	Status summary 

	Issue 2-5
	4 companies support to define the reference propagator model, and 4 companies support the reference propagator is up to UE implementation.
As per session chair guidance, create a  separate email thread to discuss the satellite configurations.
Recommendations for 2nd round:
· Have further discussion in 2nd round in a separate thread.



Test case design for Cell reselection
Issue 3-1: SMTC setup and scaling factor K_multi” in cell reselection tests.
	
	Status summary 

	Issue 3-1
	Agreement in GTW session: 
· Use the following SMTC configurations for TC 1-1 – 1-4.
· TC 1-1: serving cell in SMTC1, neighbor cell in SMTC2, SMTC1 and SMTC2 non-overlapping
· TC 1-2: serving cell in SMTC1, neighbor cell in SMTC2, SMTC1 and SMTC2 overlapping
· TC 1-3 and 1-4: serving cell in SMTC1, neighbor cell in SMTC1
· Scaling factor “K_multi” is taken into account in the testing requirement for TC 1-1 – 1-4. 
· Use the same SMTC configuration as in A.6.1.1.2 for TC 1-5- 1-8, and scaling factor “K_multi” is not taken into account in the testing requirement.
· The requirements in TC 1-3 and 1-4 should be based on UE capability: parallel measurements on more than one NGSO satellite within one SMTC; and different requirements are applied to different UE capabilities.
Recommendations for 2nd round:
· No further discussion in 2nd round.



Issue 3-2: “t-Service” configuration in test case.
	
	Status summary 

	Issue 3-2
	All companies are fine with option 1. 
Tentative Agreements:
· t-Service is configured in TC 1-3 and 1-7, but not configured in other TCs.
Recommendations for 2nd round:
· No further discussion in 2nd round.



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

	Issue 3-3
	Agreement in GTW session: 
· TC 1-3 and 1-7 consist of two time periods T1 and T2:
· Before test: UE camps in cell1, and t-Service is included in SIB19 of cell1
· T1: cell2 is powered off, T1 is long enough to make UE have no information about cell2
· T2: cell2 is powered on, T2 is [40]s, t-Service is pointed to the time point (start of T2 + [36s])
· UE should reselect to cell2 before t-Service
Recommendations for 2nd round:
· No further discussion in 2nd round.



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

	Issue 3-4
	All the companies are generally fine with option 1, the clarification on (T2 + 4s) and on GNSS location change.
Tentative Agreement: 
· TC 1-4 and 1-8 consists two time periods T1 and T2:
· Before test: UE camps in cell1, and Ref-location is included in SIB19 of cell1
· T1: cell2 is powered off, T1 is long enough to make UE have no information about cell2
· T2: cell2 is powered on, T2 is 40s, UE location is changed at the time point (start of T2 + [4]s)
· UE should reselect to cell2 before time point (start of T2 + 36s + Δ), Δ is the response time depending on how UE GNSS location is changed in the test.
· FFS on the GNSS location change in the test shall be not less than distanceThresh + 50m.
Recommendations for 2nd round:
· Have further discussion on (T2 + [4]s) and FFS part in 2nd round.



Issue 3-5: SIB19 reading time in test requirement.
	
	Status summary 

	Issue 3-5
	3 companies are fine with option 1, and 3 companies think SIB19 reading time should be included in TSI-NR.
Candidate options in 2nd round: 
· Option 1: 
· SIB19 reading time should be considered in the testing requirement for TSI-NR, or alternatively SIB19 scheduling period is small enough for the current requirement.  
· Option 2: 
· SIB19 reading time should be included in TSI-NR,
Recommendations for 2nd round:
· Have further discussion in 2nd round.



Issue 3-6: Clarification on Ttrigger.
	
	Status summary 

	Issue 3-6
	All the companies are fine with option 1, however 3 companies think this issue is related to core requirements and suggest this issue should be tread in thread#201.
Recommendations for 2nd round:
· No further discussion in thread [202] in 2nd round.
· If needed, have further discussion in thread [201] in 2nd round.



Test case design for handover
Issue 4-1: Test setup for CHO TC.
	
	Status summary 

	Issue 4-1
	All the companies are fine with option 1.
Tentative agreements:
· It is proposed that same way as in current specification for TN system should be used in test cases for conditional handover for NTN,  i.e. the network shall configure a condition implying handover to cell 2 during T1, at a time earlier than TRRC before the beginning of T2.
Recommendations for 2nd round:
· No further discussion in 2nd round.



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

	Issue 4-2
	This issue was discussed in GTW session, and no consensus was reached.
Candidate options in 2nd round:
· Option 1: 
· It is not necessity of adding test cases in which settings don’t fulfil power based events and time/location based events simultaneously, to examine UE’s behavior in this type of scenario.
· Option 2: 
· Add a test case in which test setting don’t fulfil power based events and time/location based events simultaneously.
Recommendations for 2nd round:
· Have further discussion in 2nd round.



Issue 4-3: Configuration of HO aspects for HO TC.
	
	Status summary 

	Issue 4-3
	Majority companies think this issue is related to core requirements and suggest to be discussed in thread [201].
Recommendations for 2nd round:
· Have further discussion in thread [201] in 2nd round.



Issue 4-4: Configuration of CHO aspects for CHO TC.
	
	Status summary 

	Issue 4-4
	Majority companies think this issue is related to core requirements and suggest to be discussed in thread [201].
Recommendations for 2nd round:
· Have further discussion in thread [201] in 2nd round.



Test case design for UE timing requirements
Issue 5-1: UE timing TC for 30 kHz SCS scenario.
	
	Status summary 

	Issue 5-1
	Agreement in GTW session: 
· No need to define UE timing test configuration for FDD 30kHz SCS scenario for UE timing test cases.
· 30kHz test cases can be added when there is operator demand in the future.
Recommendations for 2nd round:
· No further discussion in 2nd round.



Issue 5-2: Acquisition of UE location in UE timing test cases.
	
	Status summary 

	Issue 5-2
	4 companies support option 1, and 5 companies support option 2/2a.
Candidate options:
· Option 1: 
· UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
· 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.
· The exact UE position should be defined in such a way that the smallest elevation angle between the UE and satellite(s) is not smaller than 45 deg.
Recommendations for 2nd round:
· Have further discussion in 2nd round.



Issue 5-3: Reference timing for uplink transmission in test cases.
	
	Status summary 

	Issue 5-3
	This issue was discussed in GTW session, and per session chair guidance, create a separate email thread to discuss the reference timing for UL transmission.
Recommendations for 2nd round:
· Have further discussion in a separate email thread in 2nd round.



Test case design for measurement requirements
Issue 6-1: SMTC configuration for measurement delay TCs.
	
	Status summary 

	Issue 6-1
	All the companies (8) support option 2, and 6 companies support option 1, however, 1 company need further clarification on ‘inter-frequency TCs’ of option 1.
Tentative agreement:
· RAN4 not to define the SMTC/satellite configuration with 2 SMTC per MO and each SMTC contains 2 SSB/Satellites.
· For intra-frequency TCs (10-x), 
· Config.1: 2 SMTC per MO, each SMTC contains 1 SSB/Satellites
· Config.1a: two SMTCs are overlapping
· Config.1b: two SMTCs are non-overlapping
· Config.2: 1 SMTC per MO, each SMTC contains 2 SSBs/Satellites
· For inter-frequency TCs (11-x):
· FFS on Config.0: 1 SMTC per MO, each SMTC contains 1 SSB/Satellites
· Config.0a: two SMTCs are overlapping
· Config.0b: two SMTCs are non-overlapping
Recommendations for 2nd round:
· Have further discussion on FFS part in 2nd round.



Issue 6-2: MG configuration for measurement delay TCs.
	
	Status summary 

	Issue 6-2
	Two separate issues are discussed, one issue is on TC for FO gaps, and majority companies support to discuss whether the test case for FO gaps should be introduced after Core part consensus. Another issue is about the associated SMTC configuration for FNO gaps.
Candidate issues in 2nd round:
Issue 6-1-1: SMTC configuration for FNO gaps
· Option 1: 
· For FNO gaps, the associated SMTCs should be pattern 1 and Y defined in clause A.3.11.
Issue 6-1-2: Whether to define test case for FO gaps if the core requirements are defined
· Option 1: 
· Yes.
· Option 1: 
· No.
Recommendations for 2nd round:
· Have further discussion in 2nd round.



Issue 6-3: TC list for intra-frequency measurement delay.
	
	Status summary 

	Issue 6-3
	All the companies support option 1.
Tentative agreement:
· Update the TC list for intra-frequency measurement delay as follows.
	10-1
	Event triggered reporting tests without gap under non-DRX

	10-2
	Event triggered reporting tests without gap under DRX

	10-3
	Event triggered reporting tests without gap under non-DRX with SSB index reading

	10-4
	Event triggered reporting tests with single measurement gap under non-DRX

	10-5
	Event triggered reporting tests with FNO concurrent measurement gap under DRX

	10-6
	Event triggered reporting tests with PPO concurrent measurement gap under non-DRX with SSB index reading

	10-7
	Event triggered reporting tests with FNO concurrent gaps under non-DRX

	10-8
	Event triggered reporting tests with FNO concurrent gaps under DRX

	10-9
	Event triggered reporting tests with PPO concurrent gaps under non-DRX



Recommendations for 2nd round:
· No further discussion in 2nd round.



Issue 6-4: TC list for inter-frequency measurement delay.
	
	Status summary 

	Issue 6-4
	All the companies support option 1.
Tentative agreement:
· Update the TC list for inter-frequency measurement delay as follows.
	11-1
	Event triggered reporting tests without gap under non-DRX

	11-2
	Event triggered reporting tests without gap under DRX

	11-3
	Event triggered reporting tests without gap under non-DRX with SSB index reading

	11-4
	Event triggered reporting tests with measurement gap under non-DRX

	11-5
	Event triggered reporting tests with measurement gap under DRX

	11-6
	Event triggered reporting tests with measurement gap under non-DRX with SSB index reading

	11-7
	Event triggered reporting tests with FNO concurrent gaps under non-DRX

	11-8
	Event triggered reporting tests with FNO concurrent gaps under DRX

	11-9
	Event triggered reporting tests with PPO concurrent gaps under non-DRX



Recommendations for 2nd round:
· No further discussion in 2nd round.




Discussion on 2nd round (if applicable)
Test case design for Cell reselection
Issue 3-4: Test setup for intra/inter-frequency cell reselection with location trigger.
Agreements in 1st round:
· TC 1-4 and 1-8 consists two time periods T1 and T2:
· Before test: UE camps in cell1, and Ref-location is included in SIB19 of cell1
· T1: cell2 is powered off, T1 is long enough to make UE have no information about cell2
· T2: cell2 is powered on, T2 is 40s, UE location is changed at the time point (start of T2 + [4]s)
· UE should reselect to cell2 before time point (start of T2 + 36s + Δ), Δ is the response time depending on how UE GNSS location is changed in the test.
· FFS on the GNSS location change in the test shall be not less than distanceThresh + 50m.
Recommendations for 2nd round:
· Have further discussion on (T2 + [4]s) and FFS part in 2nd round.
	Company
	Comments

	Xiaomi
	Support the FFS part.

	Qualcomm
	Support “GNSS location change in the test shall be not less than distanceThresh + 50m”

And if UE position change is made via AT command, an additional time margin shall be provided to UE for UE to process the command. For instance:
· At T2, UE position is shifted by “distanceThresh + 50m” via AT command. 
· No later than T2 + [2]s, UE shall trigger location based cell reselection procedure.
The above time margin should also be included in test cases that use AT command based UE location update.

	Apple
	Support agreement in 1st round and support “GNSS location change in the test shall be not less than distanceThresh + 50m”.

	Huawei 
	Support “GNSS location change in the test shall be not less than distanceThresh + 50m” to align with conditions in the core requirements. 
To QC, we understand the location condition is used to trigger measurement but not reselection, so UE needs to perform cell detection (Tdetect = 32s) before it can be trigger reselection.
We suggest the following update:
· T2: cell2 is powered on, T2 is [34]s, UE location is changed at the start of T2 
· UE should reselect to cell2 before time point (start of T2 + [34]s), assuming [2]s for the GNSS response time for the AT command.
· GNSS location change in the test shall be not less than distanceThresh + 50m.

	Ericsson
	The FFS part is unclear to us, 
If UE shall wait [2]s on processing of AT command and reselect to cell2, does it mean the location before AT command doesn’t meet criterion and location after AT command meets criterion?

	CATT
	We understand the 50m location error is needed when the UE location is acquired by GNSS positioning. But if the UE location is  acquired by AT command, the 50ms error is not needed. 

	Nokia
	CATT and Ericsson have both valid points. The error margin (previously agreed to account for uncertainty in the UE position) is not needed if there is no uncertainty on UE position. 



Issue 3-5: SIB19 reading time in test requirement.
Candidate options in 2nd round: 
· Option 1: 
· SIB19 reading time should be considered in the testing requirement for TSI-NR, or alternatively SIB19 scheduling period is small enough for the current requirement.  
· Option 2: 
· SIB19 reading time should be included in TSI-NR,
	Company
	Comments

	Xiaomi
	Fine with both option 1 and option 2

	Qualcomm
	Option 2 looks clearer, but we have a question to the group:
What is the context of the question? Is this about “Maximum interruption in paging reception”? Do we assume SIB19 will always be transmitted separately from the rest of SIBs (except SIB1) in the time domain?

	Apple
	Support option 1 and 2.

	Huawei 
	Support option 1 as the first sentence of option 1 is same as option 2, and we suggest to first decide the SIB19 scheduling period. 
To QC, the context is the testing requirements for TSI-NR e.g. in cell reselection TCs, which is assumed to be 1280ms. If SIB19 scheduling period is to be 20ms then the current assumption for TSI-NR(1280ms) may be fine, but if it’s to be 5120ms, then clearly 1280ms is not sufficient. 

	Ericsson
	From definition perspective, SIB19 reading shall be same as other SI reading, therefore Option 2 is rationale.
It is up to test configuration on SIB19 periodicity, in this manner, we can config and ensure SIB19 transmitting and reception is less than 1280ms. But we’re open to other choices, e.g. configure a longer SIB19 periodicity. 

	MTK
	Support Option 2 and fine to config and ensure SIB19 transmitting and reception is less than 1280ms.

	CATT
	Prefer option 2, and SIB19 periodicity is configured less than 1280ms in the test case.

	Nokia
	We agree with Ericsson and Qualcomm. We prefer Option 2. 

	OPPO
	Prefer option 2.



Test case design for handover
Issue 4-2: Test case for CHO with time/location-based condition.
Candidate options in 2nd round:
· Option 1: 
· It is not necessity of adding test cases in which settings don’t fulfil power based events and time/location based events simultaneously, to examine UE’s behavior in this type of scenario.
· Option 2: 
· Add a test case in which test setting don’t fulfil power based events and time/location based events simultaneously.
	Company
	Comments

	Xiaomi
	Support option 1

	Qualcomm
	Support Option 1.
If what is meant by Proposal 2 is not “additional test” but “adjust the sequence of conditions so that the events do not occur at the same time,” we are okay with Proposal 2.

	Apple
	Support option 1.

	Huawei 
	Support option 1.

	Ericsson
	We prefer Option 2. Option1 also is acceptable. 

	MTK
	Option 1. 

	CATT
	Support option 1.

	Nokia
	We prefer option 2. And we believe the proposal by Qualcomm should be a good compromise to be considered. 

	OPPO
	Support option 1.



Test case design for UE timing requirements
Issue 5-2: Acquisition of UE location in UE timing test cases.
Candidate options:
· Option 1: 
· UE location is acquired by GNSS positioning, and the test parameter for GNSS signal power levels defined in B.4.1 is reused.
· 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.
· The exact UE position should be defined in such a way that the smallest elevation angle between the UE and satellite(s) is not smaller than 45 deg.
	Company
	Comments

	Xiaomi
	Fine with option 2

	Qualcomm
	Support Options 2

	Apple
	Fine with option 2.

	Huawei
	Support Options 2

	Ericsson
	Fine with option 2

	MTK
	Option 2. 

	CATT
	Prefer option 1. Since GNSS positioning error is included UE transmission requirement, if using AT command approach, the GNSS error will be zero, the requirements will be more relaxed. The performance cannot be well tested. 

	Nokia
	We agree with CATT. If the timing accuracy was relaxed in NTN to account for imprecisions on the GNSS position, but the GNSS factor is removed from the equation during the test setup, then the UE is not properly tested and the core requirement becomes too relaxed and may not prevent poor implementations. 

	Ericsson2
	Prefer option 1, like CATT writes, “since GNSS positioning error is included UE transmission requirement, if using AT command approach, the GNSS error will be zero, the requirements will be more relaxed. The performance cannot be well tested. “



[bookmark: _GoBack]Test case design for measurement requirements
Issue 6-1: SMTC configuration for measurement delay TCs.
Agreement in 1st round:
· RAN4 not to define the SMTC/satellite configuration with 2 SMTC per MO and each SMTC contains 2 SSB/Satellites.
· For intra-frequency TCs (10-x), 
· Config.1: 2 SMTC per MO, each SMTC contains 1 SSB/Satellites
· Config.1a: two SMTCs are overlapping
· Config.1b: two SMTCs are non-overlapping
· Config.2: 1 SMTC per MO, each SMTC contains 2 SSBs/Satellites
· For inter-frequency TCs (11-x):
· FFS on Config.0: 1 SMTC per MO, each SMTC contains 1 SSB/Satellites
· Config.0a: two SMTCs are overlapping
· Config.0b: two SMTCs are non-overlapping
Recommendations for 2nd round:
· Have further discussion on FFS part in 2nd round.
· ‘1’ in highlighted should be typo, otherwise, please the proponents clarify.
	Company
	Comments

	Xiaomi
	In my understanding, the ‘1’ in highlighted should be typo. And we support Config.0: 2 SMTC per MO, each SMTC contains 1 SSB/Satellites.

	Qualcomm
	Same question as Xiaomi

	Apple
	Fine with Xiaomi’s understanding.

	Huawei 
	We would like to clarify that  ‘1’ in highlighted is not a typo.
Here we are talking about inter-frequency TCs, so the two satellites, one for serving cell and the other for neighbour cell, will be on different frequency layers and measured in different Mos. If there is a single satellite and single cell in each MO, we do not see why we need to have 2 SMTCs for each MO.

	Ericsson
	We’re fine with Huawei’s interpretation in comments. 

	MTK
	Fine with Huawei’s clarification. 

	OPPO
	With Huawei’s clarification, we are fine with the FFS part regarding SMTC configuration for inter-frequency. 
For inter-frequency measurement with two gaps in the current spec, two neighbor cells and two SMTCs are configured in the target frequency layer. The related test cases should be revised if the above FFS part is agreed. 



Issue 6-1-1: SMTC configuration for FNO gaps
· Option 1: 
· For FNO gaps, the associated SMTCs should be pattern 1 and Y defined in clause A.3.11.
	Company
	Comments

	Xiaomi
	Fine with option 1

	Qualcomm
	Fine with Option 1.

	Apple
	Fine with option 1.

	Huawei 
	Fine with option 1.

	Ericsson
	Fine with option 1.

	CATT
	Fine with option 1. 

	OPPO
	Fine with option 1.



ssue 6-1-2: Whether to define test case for FO gaps if the core requirements are defined
· Option 1: 
· Yes.
· Option 2: 
· No.
	Company
	Comments

	Xiaomi
	Option 1

	Qualcomm
	Option 2.
The core requirement, if agreed, is more or less a relaxed version of requirement in terms of measurement. Therefore we do not see a value in adding test cases for such a case. It will just increase test cost for no good reason.

	Apple
	No strong view but can compromise to option 2 if companies have concern on testing load.

	Huawei 
	Option 2.

	Ericsson
	We support Option 1, but Option2 is acceptable also.

	MTK
	Fine with Option 2.

	CATT
	Option 2. 

	Nokia
	Both options are acceptable, but we prefer option 1. 

	OPPO
	Prefer option 1.
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	To: RAN_X; Cc: RAN_Y

	WF on performance part for NTN RRM
	Xiaomi
	



Existing tdocs
	Tdoc number
	Title
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	Comments

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

	R4-2215451
	Pathloss reference signal switching delay test for satellite access
	Xiaomi
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	R4-2215452
	RRC connection release with redirection rest for satellite access
	Xiaomi
	Endorsed
	

	R4-2215454
	4-step RA type randon access test for satellite access
	Xiaomi
	Endorsed
	

	R4-2215502
	draft CR for NTN timing advance adjustment accuracy test
	CMCC
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	R4-2215503
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	CMCC
	Endorsed
	

	R4-2216279
	DraftCR on UE transmit timing tests for NTN
	Huawei, HiSilicon
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	R4-2216322
	CR on TCs for RRC Re-establishment for NTN
	Huawei, HiSilicon
	Endorsed
	

	R4-2216324
	CR on TCs for intra-frequency measurement delay for NTN
	Huawei, HiSilicon
	Endorsed
	

	R4-2216325
	CR on general requirement for NTN RRM test cases
	Huawei, HiSilicon
	Endorsed
	

	R4-2216863
	draft CR of BWP switch and CBW change test cases for NR NTN
	Qualcomm Incorporated
	Endorsed
	

	R4-2216503
	draft CR on test cases of BFD and LR for SA
	Ericsson
	Postponed
	

	R4-2215393
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	CATT
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	R4-2215394
	Test cases for Intra- and inter-frequency CHO for NTN
	CATT
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	R4-2215450
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	Xiaomi
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	R4-2215453
	SS-SINR measurement accuracy test for satellite access
	Xiaomi
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	R4-2215455
	Test case for inter-frequency measurement without gap for satellite access
	Xiaomi
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	R4-2215820
	CR to Test case 10-4 to 10-9 intra-frequency measurement delay with gap for satellite access
	OPPO
	Revised
	

	R4-2215936
	Draft CR on test case for cell reselection to FR1 inter-frequency NR cell for satellite access
	LG Electronics UK
	Revised
	

	R4-2216319
	CR on measurement accuracy requirements for NTN
	Huawei, HiSilicon
	Revised
	

	R4-2216321
	CR on cell reselection TCs for NTN
	Huawei, HiSilicon
	Revised
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	R4-2217185
	WF on performance part for NTN RRM
	Xiaomi
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	R4-2217176
	Test cases for Intra- and inter-frequency HO with known cell for NTN
	CATT
	Endorsed
	

	R4-2217177
	Test cases for Intra- and inter-frequency CHO for NTN
	CATT
	Endorsed
	

	R4-2217178
	L1-RSRP measurement accuracy test for satellite access
	Xiaomi
	Endorsed
	

	R4-2217179
	SS-SINR measurement accuracy test for satellite access
	Xiaomi
	Endorsed
	

	R4-2217180
	Test case for inter-frequency measurement without gap for satellite access
	Xiaomi
	Endorsed
	

	R4-2217181
	CR to Test case 10-4 to 10-9 intra-frequency measurement delay with gap for satellite access
	OPPO
	Endorsed
	

	R4-2217182
	Draft CR on test case for cell reselection to FR1 inter-frequency NR cell for satellite access
	LG Electronics UK
	Endorsed
	

	R4-2217183
	CR on measurement accuracy requirements for NTN
	Huawei, HiSilicon
	Endorsed
	

	R4-2217184
	CR on cell reselection TCs for NTN
	Huawei, HiSilicon
	Endorsed
	

	R4-2217282
	DraftCR on UE transmit timing tests for NTN
	Huawei, HiSilicon
	Endorsed
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