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Introduction
In this paper we provide a test description for testing UE UL timing. The purpose of the test is to ensure that the UE can follow frame timing change when connected to gNodeB.  
Test Description
The UE UL timing requirements for NR are captured in Section 7 of 38.133. There are requirements for initial transmit timing accuracy, autonomous adjustment rates and values, and TA command application. 
In this contribution we provide a test description for initial transmit timing accuracy, the maximum amount of timing change in one adjustment, and the minimum and the maximum adjustment rate.
Proposal 1: The SSB SCS and DL/UL SCS should be the highest supported by UE capability in each FR.
For these tests, a single cell is used. Table 1 defines the test parameters to be used for this test and Table 2 defines the relative strength of signals transmitted 
[bookmark: _Ref521673920]Table 1: Test Parameters
	Parameter 
	Unit
	Test1
	Test2

	Band
	
	TBD
	TBD

	Channel Number
	
	TBD
	TBD

	SS Raster Number
	
	TBD
	TBD

	Reference Measurement Channel 
	
	TBD
	TBD

	OCNG Pattern
	
	TBD
	TBD

	UL/DL Pattern
	
	TBD
	TBD

	DL/UL BW
	MHz
	40 (FR1)/100 (FR2)
	40 (FR1)/100 (FR2)

	Number of BWP’s
	
	1
	1

	BWP BW
	
	Same as CC BW
	Same as CC BW

	SSB periodicity 
	ms
	20
	20

	DL/UL BW
	MHz
	40/100
	40/100

	DRX
	ms
	None
	320 

	Noc (per RE)
	dbm/RE
	-98
	-98

	Es/Iot
	db
	3
	3

	Es/Noc
	db
	3
	3

	Propagation Condition
	
	AWGN
	AWGN




[bookmark: _Ref521674149]Table 2: Relative strength of transmitted signals
	Parameter
	Unit
	Value

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of CSI-RS to SSS
	dB
	0

	EPRE ratio of OCNG DMRS to SSS
	dB
	0

	EPRE ratio of OCNG to OCNG DMRS 
	dB
	0




The transmit timing is measured by UE transmitting SRS. 

The test sequence shall be carried out in RRC_CONNECTED for both test cases.
Following will be the test sequence for this test 
1) [bookmark: _Hlk521604672]After connection set up with the cell, the test equipment will verify that the timing is within (NTA + NTA_offset) ± Te of the first detected path of DL SSB. 
a. The NTA offset value (in Tc units) is 25600 for FR1 and 13792 
b. The Te values depend on the DL and UL SCS for which the test is being run and are given in Table 1.
[bookmark: _Ref521508475]Table 3: Te Timing Error Limit
	[bookmark: _Hlk521604704]Frequency Range
	SCS of SSB signals (KHz)
	SCS of uplink signals s(KHz)
	Te

	1
	15
	15
	[12]*64*Tc

	
	
	30
	[10]*64*Tc

	
	
	60
	[10]*64*Tc

	
	30
	15
	[8]*64*Tc

	
	
	30
	[8]*64*Tc

	
	
	60
	[7]*64*Tc

	2
	120
	60
	[3.5]*64*Tc

	
	
	120
	[3.5]*64*Tc

	
	240
	60
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4][3]*64*Tc

	
	
	120
	[3]*64*Tc

	Note 1:		Tc is the basic timing unit defined in TS 38.211

Editor’s note: The final values of Te for 120KHz SSB SCS are subject to further discussions in further meeting, and may not be outside 3*64*Tc to 3.5*64*Tc.



2) The test system shall adjust the timing of the DL path by values given in Table 
Table 4: Adjustment value for DL timing
	SCS of SSB signals (KHz)
	Adjustment Value

	
	Test1
	Test2

	15
	+64*64Tc
	+32*64Tc

	30
	+32*64Tc
	+16*64Tc

	120
	+16*64Tc
	+8*64Tc

	240
	+8*64Tc
	+4*64Tc



3) The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in Section 7.1.2 Table 7.1.2-3. This will only be done for Test1.
4) The test system shall verify that the UE transmit timing offset stays within (NTA + NTA_offset) ± 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
