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1. Introduction
In RAN4#102-e meeting, the NTN timing requirements definition was finished and a way forward was agreed in [1]. In this contribution, we provide our views about the test cases for timing requirements. 
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
Test case list
In current specification, the test cases for timing requirements are:
	NR-SA
	EN-DC

	FR1
	FR2
	FR1
	FR2

	UE Transmit Timing Test
	UE Transmit Timing Test
	UE Transmit Timing Test
	UE Transmit Timing Test

	Timing advance adjustment accuracy Test
	Timing advance adjustment accuracy Test
	Timing advance adjustment accuracy Test
	Timing advance adjustment accuracy Test


Since R17 NR-NTN is focus on NR-SA deployment, we only need to define the NR-SA test cases for NTN timing requirement.
During the past meetings, the UE transmit timing requirements and timing advance adjustment accuracy requirements had been agreed, which are:
Table 1: Requirement of initial transmit timing error (Te_NTN)
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	1
	15
	15
	29*64*Tc

	
	
	30
	24*64*Tc

	
	
	60
	N.A

	
	30
	15
	24*64*Tc

	
	
	30
	22*64*Tc

	
	
	60
	N.A

	NOTE:	Tc is the basic timing unit defined in TS 38.211


Table 2: Gradual timing adjustment requirement
	Frequency Range
	SCS of uplink signals (kHz)
	Tq 
	Tp 

	1
	15
	[5.5]*64*Tc
	[5.5]*64*Tc

	
	30
	[5.5]*64*Tc
	[5.5]*64*Tc

	
	60
	NA
	NA

	NOTE:	Tc is the basic timing unit defined in TS 38.211 


Table 3: UE Timing Advance adjustment accuracy
	UL Sub Carrier Spacing(kHz)
	15
	30
	60

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc


From these agreements, we can see that only FR1 requirements had been defined. Therefore, only FR1 test cases for NTN timing requirements need to be defined correspondingly.
Proposal 1: Only the NR-SA FR1 test cases for NTN timing requirement need to be defined. 
2.1. SA FR1 UE Transmit timing test cases for NTN
The current transmit timing test purpose and environment can be reused for NTN timing test cases. In addition, the NTN scenario should be defined. Considering of the test feasibility and test efforts, we propose to test stationary UE in GEO scenario.
Besides, in order to verify the error from NTA,UE-specific and NTA,common fulfils the requirement (total error smaller than Te_NTN), the NTA,UE-specific related parameters (i.e. positioning of satellite, positioning of UE, or distance between satellite and UE), and NTA,common related parameters may need to be defined. However, how to define these parameters and how to reflect them in the test may need the feedback from TE vendor about the feasibility.
Regarding the test requirements, the current specification is:
	A.6.4.1.1.2	Test requirements
The test sequence shall be carried out in RRC_CONNECTED for every test case.
Following will be the test sequence for this test
1) Setup NR PCell according to parameters given in Table A.6.4.1.1.1-1.
2)	After connection set up with the cell, the test equipment will verify that the timing of the NR cell is within (NTA + NTA_offset) ×Tc ± Te of the first detected path of DL SSB.
a.	The NTA offset value (in Tc units) is 25600 
b.	The Te values depend on the DL and UL SCS for which the test is being run and are given in Table 7.1.2-1
3)	The test system shall adjust the timing of the DL path by values given in Table A.6.4.1.1.2-1
Table A.6.4.1.1.2-1: Adjustment Value for DL Timing
	SCS of SSB signals (KHz)
	Adjustment Value

	
	Test1
	Test2

	15
	+64*64Tc
	+32*64Tc

	30
	+32*64Tc
	+16*64Tc


4)	The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in clause 7.1.2 Table 7.1.2.1-1 until the UE transmit timing offset is within (NTA + NTA_offset) ×Tc ± Te respective to the first detected path (in time) of DL SSB.  Skip this step for test 2 with DRX configured.
5)	The test system shall verify that the UE transmit timing offset stays within (NTA + NTA_offset) ×Tc ± Te of the first detected path of DL SSB. For Test 2 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment


we propose several updates as following:
[bookmark: _Hlk101187160]1. The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
2. The clarification of NTA,common and NTA,UE-specific are needed, which are:
· The NTA,UE-specific and NTA,common are ideal value, no estimation or calculation error will be included.
· Reference timing for NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.
After revisiting, the requirement should be 
	[bookmark: _Toc535476518]A.6.4.1.1.2	Test requirements
The test sequence shall be carried out in RRC_CONNECTED for every test case.
Following will be the test sequence for this test
1) Setup NR PCell according to parameters given in Table [TBD].
2)	After connection set up with the cell, the test equipment will verify that the timing of the NR cell is within (NTA + NTA_offset+ NTA,common + NTA,UE-specific) ×Tc ± Te_NTN of the first detected path of DL SSB.
a.	The NTA offset value (in Tc units) is 25600 
b.	The Te_NTN values depend on the DL and UL SCS for which the test is being run and are given in Table[TBD]
c.  The NTA,UE-specific and NTA,common are ideal value, no estimation or calculation error is included. 
d.  Reference timing for NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.
3)	The test system shall adjust the timing of the DL path by values given in Table [TBD]
Table [TBD]: Adjustment Value for DL Timing
	SCS of SSB signals (KHz)
	Adjustment Value

	
	Test1
	Test2

	15
	+64*64Tc
	+32*64Tc

	30
	+32*64Tc
	+16*64Tc



4)	The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in clause [TBD]until the UE transmit timing offset is within (NTA + NTA_offset+ NTA,common + NTA,UE-specific) ×Tc ± Te_NTN respective to the first detected path (in time) of DL SSB. Skip this step for test 2 with DRX configured.
5)	The test system shall verify that the UE transmit timing offset stays within (NTA + NTA_offset+ NTA,common + NTA,UE-specific) ×Tc ± Te_NTN of the first detected path of DL SSB. For Test 2 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment


Proposal 2: Define the UE transmit timing test cases with stationary UE in GEO scenario.
Observation 1: How to define NTA,UE-specific and NTA,common related parameters and how to reflect them in the test may need the feedback from TE vendor
Proposal 3: For the test requirement, several updates should be included based on current test requirement:
1.  The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
2.  The clarification of NTA,common and NTA,UE-specific are needed, which are:
· The NTA,UE-specific and NTA,common are ideal value, no estimation or calculation error will be included.
· Reference timing for NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.
2.2. SA FR1 Timing advance adjustment delay and accuracy test cases for NTN
In order to distinguish the timing adjustment of TAC adjustment and NTA,UE-specific + NTA,common adjustment, we propose to define the test case in GEO scenario with stationary UE.
Regarding test requirements, the current specification is:
	[bookmark: _Hlk101533953]The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. k+1 slots after the reception of the timing advance command, where k=5.
The Timing Advance adjustment accuracy shall be within the limits specified in clause 7.3.2.2.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.


Based on timing advance command step defined in TS 38.213[3], the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot  Therefore, the parameter Koffset should be defined and the delay requirements should be revisited accordingly. For example
	The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. k+1+2μ∙Koffset slots after the reception of the timing advance command, where k=5, Koffset = [TBD].
The Timing Advance adjustment accuracy shall be within the limits specified in clause [TBD].
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.


[bookmark: _Hlk101708835]Proposal 4: Define the timing advance adjustment delay and accuracy test cases with stationary UE in GEO scenario.
Proposal 5: The parameter Koffset should be defined and the delay requirements should be revisited accordingly based on legacy requirements. Such as: 
· The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. k+1+2μKoffset slots after the reception of the timing advance command, where k=5, Koffset=[TBD].
3. Conclusion
In this contribution, we discuss the NTN timing test cases and provide our proposals. The proposals are:
Proposal 1: Only the NR-SA FR1 test cases for NTN timing requirement need to be defined. 
Proposal 2: Define the UE transmit timing test cases with stationary UE in GEO scenario.
Observation 1: How to define NTA,UE-specific and NTA,common related parameters and how to reflect them in the test may need the feedback from TE vendor
Proposal 3: For the test requirement, several updates should be included based on current test requirement:
1.  The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
2.  The clarification of NTA,common and NTA,UE-specific are needed, which are:
· The NTA,UE-specific and NTA,common are ideal value, no estimation or calculation error will be included.
· Reference timing for NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.
Proposal 4: Define the timing advance adjustment delay and accuracy test cases with stationary UE in GEO scenario.
Proposal 5: The parameter Koffset should be defined and the delay requirements should be revisited accordingly based on legacy requirements. Such as: 
· The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. k+1+2μKoffset slots after the reception of the timing advance command, where k=5, Koffset=[TBD].
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