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1.	Introduction
We present our views on the general test framework for NTN RRM test cases.
2. 	Discussion
Numerology and Duplex mode
As NTN does not support TDD band, when NTN RRM test cases are defined based on the corresponding test cases defined for TN, numerologies considered for TDD band shall be also excluded.
Proposal 1: Test configurations for TDD and numerology higher than 15kHz are not considered.

Serving and Neighbor Satellite configurations
In NTN RRM test cases, UE shall be configured with a proper set of satellite specific information via system information and additionally UE specific RRC/MAC if needed. We believe many of parameters can be common across multiple test cases, and the parameters shall be defined based on realistic deployment scenarios. Regarding ‘earth-fixed cell’ vs. ‘earth-moving cell’ deployment, as the core requirements and RAN1/2 spec are developed mostly for ‘earth-fixed cell’ scenario, we do not want to define a separate set of parameters for ‘earth-moving cell’ deployment. When there are multiple cells belong to the same sate satellite, a certain set of parameters can be differently defined, if needed, because the longest RTD between one cell and the satellite can be different from that between the other cell and the satellite. Although a feeder link propagation delay can vary over time, as RAN1/2 spec allows the delay to be set to zero assuming the delay will be taken care of by NW. In order to alleviate the impact of uncertainty on UE uplink transmission timing due to quantized feeder link delay information and so on, we can consider ‘zero’ feeder link delay in the test cases.
Proposal 2: RAN4 to define the following NTN specific configurations for GEO and LEO at 600km altitude in a common section, which can be referred to from NTN RRM test cases:
· Common configurations for Serving and Neighbor satellites, e.g. 
· SSC.1 and SSC.2 are Serving Satellite Configurations for GSO and NGSO, respectively.
· NSC.1 and NSC.2 are Neighbor Satellite Configurations for GSO and NGSO, respectively.
· For NGSO, a deployment of quasi-earth fixed cell is assumed.
· For each set of configurations, NTN specific parameters in System information shall be included.
· UE specific NTN parameters, if needed, are separately defined.
· Cells belonging to the same satellite can have different parameters for, e.g.
· Koffset, Kmac, beam footprint information, cell service time, etc.
· FFS on exact values and parameters
· The values should be derived based on a realistic satellite constellation with respect to UE position
· In order to alleviate the impact of uncertainty on UE uplink transmission timing due to quantized feeder link delay information, the feeder link delay can be set to zero.

As presented in R4-2207960, during the test, a test equipment shall adjust downlink transmission frame boundary/Doppler shift and UL reception timing (starting window of Rx FFT) according to time varying location relation between UE and satellite. And when testing UE UL transmission timing accuracy performance, the reference time shall not include inaccuracy of Ephemeris information, i.e. satellite positions needed to derive the time reference should not be based on true satellite positions but projected based on the provided Ephemeris and a propagation model. For the propagation model, it should be more accurate than a reference model which is one of the most accurate models that can be used by real UEs so that UE using an accurate model is not penalized. Based on our survey on orbit propagation model, Eckstein-Hechler based propagator predicts better than the basic-Kepler model because it considers the effect of non-spherical Earth. Therefore, we agree that the Eckstein-Hechler based propagator model can be used to define the reference timing in UE UL timing requirements. On the other hand, as commented from other companies, the reference model may limit UE implementation on the propagator model. We are open to further discussion on the reference propagator model.
Proposal 3: In test cases for NGSO, a test equipment shall adjust the downlink transmission frame boundary/Doppler shift and UL reception timing according to open-loop TA control related parameters defined in the NTN specific system information and the satellite constellation with respect to UE position.
· For the transmission timing/Doppler shift adjustment and UL reception timing, RAN4 defines a reference propagator model. 
· The reference propagator model shall be defined in such a way that those UEs using more accurate propagator model than the reference model are not penalized. 
· The reference model can be determined based on companies’ input. Eckstein Hechler based propagator model can be one of the candidate models.

Test applicability rules
It was agreed that no requirements are applied if the parameters in Table 1 are not made available or valid during the test.

Table 1. Side condition for requirement applicability rule
	Assistance information for neighbour cell measurement
	Assistance information for handover to target cell

	· Ephemeris
· Epoch time
· Feeder link propagation delay
· Validity timers
· Downlink polarization information
	· Ephemeris
· Epoch time
· Feeder link propagation delay
· Validity timer
· Downlink and uplink polarization
· Koffset*1
· Kmac*2

	(Note 1) A scheduling offset, Koffset, is introduced for PUSCH, PUCCH, etc., to ensure the causality of UL transmission and some other timing relationships.
(Note 2) A scheduling offset, Kmac, is introduced to cover RTD between gNB and SRP.



Although UE can re-obtain NTN specific system information if the validity timer expires, we believe test cases should avoid such cases to avoid any uncertainty due to SIB update and application latency. Besides, UE location information that will be obtained by reading GNSS fix does not unnecessarily have to be updated during the test. It may be updated across iterations instead. When UE supports both GSO and NGSO, in order to save test time, test cases for NGSO can be selected for conformance test.
Proposal 4: RAN4 to define the following test applicability rule in a common section that applies to NTN RRM test cases. 
· For all test case:
· Satellite information (included in System information) shall remain the same during the test, e.g. Validity timer should be larger enough.
· UE GNSS information shall remain the same during the test, i.e. UE mobility is not considered unless an exceptional case is identified, e.g. distance-based conditional handover.
· The overall overhead ratio due to scheduling restriction caused by all configured SMTCs (e.g. scheduling restriction overhead of all SMTCs in one periodicity / SMTC periodicity) shall be less than or equal to 75%.
· For neighbor cell measurement test cases:
· Ephemeris
· Epoch time
· Feeder link propagation delay
· Validity timers
· Downlink polarization information
· For handover test cases:
· Ephemeris
· Epoch time
· Feeder link propagation delay
· Validity timer
· Downlink and uplink polarization
· Koffset
· Kmac
· If UE capable of both GSO and NGSO passes a test case for NGSO, the corresponding test case for GSO is skipped.

NTN specific Timelines (HARQ, MAC)
According to RAN1/2 spec, UE UL transmission timing and MAC application timing are differently defined compared to those defined for TN. Therefore, the newly defined timing relation shall be correctly reflected to the test cases.
Proposal 5: For those test cases that verify UE performance in terms of latency and interruption based on UE UL transmission, the following NTN specific timeline shall be correctly reflected:
· Koffset (to ensure the causality between DL/UL scheduling and UL transmission)
· Kmac (to ensure a synchronous MAC update timeline between DL and UL at SRP, as well as to postpone the corresponding timer and monitoring window)

3.	Conclusion
We presented our views on the general test framework for NTN RRM test cases.
Numerology and Duplex mode
Proposal 1: Test configurations for TDD and numerology higher than 15kHz are not considered.

Serving and Neighbor Satellite configurations
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· For NGSO, a deployment of quasi-earth fixed cell is assumed.
· For each set of configurations, NTN specific parameters in System information shall be included.
· UE specific NTN parameters, if needed, are separately defined.
· Cells belonging to the same satellite can have different parameters for, e.g.
· Koffset, Kmac, beam footprint information, cell service time, etc.
· FFS on exact values and parameters
· The values should be derived based on a realistic satellite constellation with respect to UE position
· In order to alleviate the impact of uncertainty on UE uplink transmission timing due to quantized feeder link delay information, the feeder link delay can be set to zero.
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