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Introduction
In R17, the NTN UE timing requirements have been introduced into TS38.133. The corresponding test cases need to be introduced for verifying the requirements. In this contribution, we provide discussion on test configurations for NTN UE transmit timing requirements for NTN.
Discussion
[bookmark: OLE_LINK186][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]In RAN4#103-e meeting, RAN4 agreed on the following test list for NTN UE timing requirements testing.
	TC index
	TC
	Purpose
	Section ID

	1
	NTN UE transmit timing test in GSO scenario
	To verify the UE can follow frame timing change of the connected gNB and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits in GSO scenario.
	A.14.x1.1

	2
	NTN UE transmit timing test in NGSO scenario
	To verify the UE can follow frame timing change of the connected gNB and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits in NGSO scenario.
	A.14.x1.2

	3
	NTN UE timing advance adjustment accuracy test in GSO scenario
	To verify the UE Timing Advance adjustment delay and accuracy requirement in GSO scenario.
	A.14.x2.3

	4
	NTN UE timing advance adjustment accuracy test in NGSO scenario
	To verify the UE Timing Advance adjustment delay and accuracy requirement in NGSO scenario.
	A.14.x2.4


It can be observed that the tests for NTN UE timing requirements are separately defined for GSO scenario and NGSO scenario. Whether to support GSO scenario and/or NGSO scenario is a UE capability. The UE only supporting NTN features in GSO scenario needs to be tested in GSO scenario. The UE only supporting NTN features in NGSO scenario needs to be tested in GSO scenario. The UE supporting NTN features in both GSO and NGSO scenario needs to be tested in either GSO or NGSO scenario.
Proposal 1: It is suggested to define the test principles for NTN UE timing related test cases
· The UE supporting NTN features only in GSO scenario need to be tested in GSO scenario
· The UE supporting NTN features only in NGSO scenario need to be tested in NGSO scenario
· The UE supporting NTN features in both GSO and NGSO scenarios need to be tested in NGSO scenario need to be tested in either GSO or NGSO scenario.
The current UE transmit timing test configuration and time advance tests configuration for legacy UE can be used as starting point. For NTN UE, common TA and UE specific TA are introduced. In TS38.331, the NTN related configurations are defined as follows:
	NTN-Config-r17 ::=             SEQUENCE {
[bookmark: OLE_LINK153][bookmark: OLE_LINK154][bookmark: OLE_LINK167][bookmark: OLE_LINK168]    epochTime-r17                  EpochTime-r17                                                            OPTIONAL,  -- Need R
    ntn-UlSyncValidityDuration-r17 ENUMERATED{ s5, s10, s15, s20, s25, s30, s35,
                                              s40, s45, s50, s55, s60, s120, s180, s240, s900}              OPTIONAL,  -- Need R
    cellSpecificKoffset-r17        INTEGER(1..1023)                                                         OPTIONAL,  -- Need R
    kmac-r17                       INTEGER(1..512)                                                          OPTIONAL,  -- Need R
    ta-Info-r17                    TA-Info-r17                                                              OPTIONAL,  -- Need R
    ntn-PolarizationDL-r17         ENUMERATED {rhcp,lhcp,linear}                                            OPTIONAL,  -- Need R
    ntn-PolarizationUL-r17         ENUMERATED {rhcp,lhcp,linear}                                            OPTIONAL,  -- Need R
    ephemerisInfo-r17              EphemerisInfo-r17                                                        OPTIONAL,  -- Need R
    ta-Report-r17                  ENUMERATED {enabled}                                                     OPTIONAL,  -- Need R
    ...
}

EpochTime-r17 ::=              SEQUENCE {
    sfn-r17                        INTEGER(0..1023),
    subFrameNR-r17                 INTEGER(0..9)
}

TA-Info-r17 ::=                 SEQUENCE  {
    ta-Common-r17                  INTEGER(0..66485757),
    ta-CommonDrift-r17             INTEGER(-257303..257303)                                                 OPTIONAL,  -- Need R
    ta-CommonDriftVariant-r17      INTEGER(0..28949)                                                        OPTIONAL   -- Need R
}


Common TA is calculated based on the parameters indicated by the IE TA-Info. UE specific TA is computed based on UE position and serving satellite position. UE performs serving satellite position estimation based on the satellite ephemeris information indicated by the IE ephemerisInfo. Since the NTN UE timing test cases for both GSO and NGSO scenarios need to be defined, two types of NTN configuration need to be introduced for GSO and NGSO scenarios respectively.
Proposal 2: Two types of reference NTN configuration need to be introduced for GSO and NGSO scenarios respectively.
· Reference NTN configuration 1 provides the typical NTN configuration in GSO scenario.
· Reference NTN configuration 2 provides the typical NTN configuration in NGSO scenario.
The IE ephemerisInfo provides satellite ephemeris either in format of position and velocity state vector or in format of orbital parameters. RAN4 shall decide which format will be used in reference NTN configutations.
Proposal 3: RAN4 shall decide which format, format of position and velocity state vector or format of orbital parameters, will be used to provide satellite ephemeris in reference NTN configuration.
For UE specific TA calculation, UE needs to perform UE positioning based GNSS signals. So, the test parameters for GNSS signals are involved for NTN UE timing test cases. In existing V2X UE transmit timing tests for GNSS as reference source, the parameters for GNSS signals are also involved and defined in B.4.1, which can be reused for NTN UE transmit timing tests.
Proposal 4: For NTN UE timing related tests, GNSS signals need to be simulated for UE positioning and the test parameters for GNSS signals defined for V2X tests can be reused.
Conclusions
This contribution provides the discussion on how to define UE timing related requirements for NTN UE. The following are provided:
Proposal 1: It is suggested to define the test principles for NTN UE timing related test cases
· The UE supporting NTN features only in GSO scenario need to be tested in GSO scenario
· The UE supporting NTN features only in NGSO scenario need to be tested in NGSO scenario
· The UE supporting NTN features in both GSO and NGSO scenarios need to be tested in NGSO scenario need to be tested in either GSO or NGSO scenario.
Proposal 2: Two types of reference NTN configuration need to be introduced for GSO and NGSO scenarios respectively.
· Reference NTN configuration 1 provides the typical NTN configuration in GSO scenario.
· Reference NTN configuration 2 provides the typical NTN configuration in NGSO scenario.
Proposal 3: RAN4 shall decide which format, format of position and velocity state vector or format of orbital parameters, will be used to provide satellite ephemeris in reference NTN configuration.
Proposal 4: For NTN UE timing related tests, GNSS signals need to be simulated for UE positioning and the test parameters for GNSS signals defined for V2X tests can be reused.
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