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Introduction
In this contribution, we provide discussion on the remaining issues for NTN UE transmit timing test cases.
Discussion
[bookmark: OLE_LINK186][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]The following remaining issues were captured in [1] for NTN UE timing test design.
	· Issue 4-1: Acquisition of UE location in UE timing test cases
· Issue 4-2: Reference timing for uplink transmission in test cases


UE needs to obtain UE position for estimating UE specific TA. However, how to acquire UE location during UE timing test was discussed in RAN4 and the following options are considered:
· 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: It is suggested to use AT command approach to acquire UE location in order to simplify the test configuration.
· Option 2a: The timing test requirements should be Te_NTN – 10.24Ts.
For option1, GNSS signals from at least 6 generated satellites need to be simulated in the test and UE performs GNSS positioning regularly for estimating UE location. Besides, the serving satellite for Uu communication is also need to be simulated in the test. Then, the test environment would be complicated since the total number of generated satellites for this test will be at least 7. Besides, the UE location will change with the testing location, and the ideal UE specific TA used for setting test environment also changes with the test location.
For option 2, AT command is transmitted to UE for acquiring UE location. Then, only one satellite for Uu communication needs to be involved in the test. A fixed UE position can be used to set the UE timing test environment which will not change with the testing location. For testing simplification, option 2 is suggested to be used for NTN UE timing test cases.
Proposal 1: For NTN UE timing test cases, it is suggested to use AT command approach to acquire UE location in order to simplify the test configuration.
For issue 4-2, three options have been captured in [1], and RAN4 discussion were focused on option 1 and option 3.
For option 1, the test is designed according to the given ephemeris information and the selected propagator model. However, the provided ephemeris information cannot be mapped to the satellite location directly. The ideal serving satellite location used for deriving uplink reference timing is estimated on under a reference propagator model based on the provided ephemeris information. The propagator model for estimating satellite location is up to UE implementation. The test design based on option 1 is not fair for the UE which does not select the reference propagator model for estimating satellite location.
For option 3, the reference orbit of serving satellite shall be selected. Then, both serving satellite location and UE location can be set in the test, and the DL timing shall be adjusted according to the distance change between serving satellite and UE. The ephemeris information needs to be indicated according to the orbit of serving satellite, and UE need to perform serving satellite position estimation. The propagator model to be used for serving satellite position estimation is up to UE implementation since the error due to satellite position estimation has been included into the Te requirements. However, the error due to the translation from satellite orbit to ephemeris information is not considered within the Te requirements. So, the additional timing error for the translation from reference orbit to ephemeris information can be considered.
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 additional timing error for the translation from reference orbit to ephemeris information can be considered.
Conclusions
This contribution provides the discussion on how to define UE timing related requirements for NTN UE. The following are provided:
Proposal 1: For NTN UE timing test cases, it is suggested 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 additional timing error for the translation from reference orbit to ephemeris information can be considered.
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