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<<< START OF CHANGES 1>>>
.4.1	Frequency error
Editor's Note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Verification of UE frequency pre-compensation is to be updated
[bookmark: _Toc152356627]6.4.1.1	Test purpose
This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.
Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.
Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.
[bookmark: _Toc152356628]6.4.1.2	Test applicability
This test case applies to all types of NR Power Class 3 UE release 17 and forward that support satellite access operation.
[bookmark: _Toc152356629]6.4.1.3	Minimum conformance requirements
The NTN satellite UE basic measurement interval of modulated carrier frequency is 1 UL slot. The NTN satellite UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift according to 3GPP TS 38.300 [9] clause 16.14.2. The mean value of basic measurements of NTN UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to ideally pre-compensated reference uplink carrier frequency. 
[NOTE:	The ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency signalled to the UE by SAN and UL pre-compensated Doppler frequency shift. For the test case, the location of the UE is explicitly provided to the UE from the test equipment.]
The normative reference for this requirement is TS 38.101-5 [11] clause 6.4.1.
[bookmark: _Toc152356630]6.4.1.4	Test description
[bookmark: _Toc152356631]6.4.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table 6.4.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in TS 38.521-1 [2] Annexe A.2. Configurations of PDSCH and PDCCH before measurement are specified in TS 38.521-1 Annex C.2.
Table 6.4.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [12] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [12] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [12] subclause 4.3.1
	Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	Full RB (NOTE 1)
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2
NOTE 2:	REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each SCS, channel BW and NR band.



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [12] Annex A, in Figure A.3.1.1.1 for TE diagram and clause A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [12] subclause 4.4.3.
3.	Downlink signals are initially set up according to clauses C.0, C.1, C.2, and uplink signals according to clauses G.0, G.1, G.2, G.3.0.
4.	The DL and UL Reference Measurement channels are set according to Table 6.4.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
[bookmark: _Toc152356632]6.4.1.4.2	Test procedure
1.  UE location according to TS 38.508-1 [12] clause 5.6.1 is provided to the UE through any preconfigured means.
2.  Test equipment shall emulate the signal with doppler and delay according to ephemeris defined in TS 38.508 [12] table 5.6.2.1-1 for GSO if UE supports only GSO or both GSO and NGSO satellites and table 5.6.2.1-3 for NGSO (LEO-1200) if UE supports only NGSO satellites. Test system shall send same SIB19 information during the duration of the test as defined in TS 38.508-1 [12] clause 5.6.3.1.
3.  Deactivate UE prediction of satellite trajectory by any preconfigured means
4.  Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [12] clause 4.5. Message contents are defined in clause 6.4.1.4.3.
5.  SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.4.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
6.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
7.	Set the Downlink signal level to the appropriate REFSENS value defined in Table 7.3.2.5-1. Send continuously uplink power control "up" commands to the UE in every uplink scheduling information to the UE so that the UE transmits at PUMAX level for the duration of the test. Allow at least 200 ms starting from the first TPC command in this step for the UE to reach PUMAX level.
8.	Measure the Frequency Error using Global In-Channel Tx-Test (Annex E). For TDD, only slots consisting of only UL symbols are under test.
[bookmark: _Toc27478036][bookmark: _Toc36226729][bookmark: _Toc44324014][bookmark: _Toc52990207][bookmark: _Toc60823406][bookmark: _Toc60825328]9.	For UEs supporting DSS, repeat steps 1~4 on the applicable bands as specified in Clause 5.4.2.1 with message contents being according to TS 38.508-1 [12] subclause 4.6 ensuring Table 4.6.3-61 and Table 4.6.3-62 with condition DSS. 
10  Repeat from test procedure steps 1-9 with ephemeris values for maximum positive Doppler for GSO if UE  supports only GSO or both GSO and NGSO satellites and for NGSO (LEO-600) if UE supports only NGSO satellites replacing ephemeris in step 2 by corresponding tables in clause 6.4A.1.4.3. Test system shall send same SIB19 information during the duration of this frequency error measurement.
11  Repeat from test procedure steps 1-9 with ephemeris values for maximum negative Doppler for GSO if UE supports only GSO or both GSO and NGSO satellites and for NGSO (LEO-600) if UE supports only NGSO satellites replacing ephemeris in step 2 by corresponding tables in clause 6.4A.1.4.3. Test system shall send same SIB19 information during the duration of each frequency error measurement.
12  Repeat from test procedure steps 1-8 with ephemeris values for half of maximum positive Doppler if UE supports only GSO or both GSO and NGSO satellites and for NGSO (LEO-600) if UE supports only NGSO satellites replacing ephemeris in step 2 by corresponding tables in clause 6.4A.1.4.3. Test system shall send same SIB19 information during the duration of this frequency error measurement.
13  In case the UE supports both GSO and NGSO satellites, repeat test procedure steps 10-13 for NGSO (LEO-600).
[bookmark: _Toc152356633]6.4.1.4.3	Message contents
Message contents are according to TS 38.508-1 [12] subclause 4.6 and subclause 5.6.2.1 with the following exceptions
Table 6.4.1.4.3-1a: EphemerisInfo- NR NTN Ephemeris Information for GSO satellites (maximum positive Doppler)
	Derivation Path: TS 38.598-1, Table 4.6.3-56C

	Information Element
	Value/remark
	Comment
	Condition

	EphemerisInfo-r17 ::= CHOICE {
	
	
	

	  positionVelocity-r17 SEQUENCE {
	
	
	

	    positionX-r17
	-17104941
	
	

	    positionY-r17
	27550229
	
	

	[bookmark: _MCCTEMPBM_CRPT44170026___7]    positionZ-r17
	-607219
	
	

	[bookmark: _MCCTEMPBM_CRPT44170027___7]    velocityVX-r17
	258
	
	

	[bookmark: _MCCTEMPBM_CRPT44170028___7]    velocityVY-r17
	299
	
	

	[bookmark: _MCCTEMPBM_CRPT44170029___7]    velocityVZ-r17
	6277
	
	

	[bookmark: _MCCTEMPBM_CRPT44170030___7]  }
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170031___7]}
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 26.15 degrees, one-way delay equal to 129.93 ms and Doppler equal to 0.17 ppm



Table 6.4.1.4.3-1b: EphemerisInfo- NR NTN Ephemeris Information for NGSO (LEO-600) satellites (maximum positive Doppler)
	[bookmark: _MCCTEMPBM_CRPT44170034___7]Derivation Path: TS 38.598-1, Table 4.6.3-56C

	Information Element
	Value/remark
	Comment
	Condition

	[bookmark: _MCCTEMPBM_CRPT44170036___7]EphemerisInfo-r17 ::= CHOICE {
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170037___7]  positionVelocity-r17 SEQUENCE {
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170038___7]    positionX-r17
	-2717617
	
	

	[bookmark: _MCCTEMPBM_CRPT44170039___7]    positionY-r17
	4550419
	
	

	[bookmark: _MCCTEMPBM_CRPT44170040___7]    positionZ-r17
	852799
	
	

	[bookmark: _MCCTEMPBM_CRPT44170041___7]    velocityVX-r17
	6164
	
	

	[bookmark: _MCCTEMPBM_CRPT44170042___7]    velocityVY-r17
	-19424
	
	

	[bookmark: _MCCTEMPBM_CRPT44170043___7]    velocityVZ-r17
	124281
	
	

	[bookmark: _MCCTEMPBM_CRPT44170044___7]  }
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170045___7]}
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 10 degrees, one-way delay equal to 6.44 ms and Doppler equal to 22.65 ppm.


[bookmark: _MCCTEMPBM_CRPT44170047___2]
Table 6.4.1.4.3-2a: EphemerisInfo -NR NTN Ephemeris Information for GSO satellites (maximum negative Doppler)
	[bookmark: _MCCTEMPBM_CRPT44170049___7]Derivation Path: TS 38.598-1, Table 4.6.3-56C

	Information Element
	Value/remark
	Comment
	Condition

	[bookmark: _MCCTEMPBM_CRPT44170051___7]EphemerisInfo-r17 ::= CHOICE {
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170052___7]  positionVelocity-r17 SEQUENCE {
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170053___7]    positionX-r17
	-17061001
	
	

	[bookmark: _MCCTEMPBM_CRPT44170054___7]    positionY-r17
	27582763
	
	

	[bookmark: _MCCTEMPBM_CRPT44170055___7]    positionZ-r17
	-276165
	
	

	[bookmark: _MCCTEMPBM_CRPT44170056___7]    velocityVX-r17
	361
	
	

	[bookmark: _MCCTEMPBM_CRPT44170057___7]    velocityVY-r17
	160
	
	

	[bookmark: _MCCTEMPBM_CRPT44170058___7]    velocityVZ-r17
	-6335
	
	

	[bookmark: _MCCTEMPBM_CRPT44170059___7]  }
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170060___7]}
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 26.78 degrees, one-way delay equal to 129.74 ms and Doppler equal to -0.17 ppm.


[bookmark: _MCCTEMPBM_CRPT44170062___2]
Table 6.4.1.4.3-2b: EphemerisInfo -NR NTN NTN Ephemeris Information for NGSO (LEO-600) satellites (maximum negative Doppler)
	[bookmark: _MCCTEMPBM_CRPT44170064___7]Derivation Path: TS 38.598-1, Table 4.6.3-56C

	Information Element
	Value/remark
	Comment
	Condition

	[bookmark: _MCCTEMPBM_CRPT44170066___7]EphemerisInfo-r17 ::= CHOICE {
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170067___7]  positionVelocity-r17 SEQUENCE {
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170068___7]    positionX-r17
	-2199272
	
	

	[bookmark: _MCCTEMPBM_CRPT44170069___7]    positionY-r17
	3404229
	
	

	[bookmark: _MCCTEMPBM_CRPT44170070___7]    positionZ-r17
	3535794
	
	

	[bookmark: _MCCTEMPBM_CRPT44170071___7]    velocityVX-r17
	35394
	
	

	[bookmark: _MCCTEMPBM_CRPT44170072___7]    velocityVY-r17
	-74414
	
	

	[bookmark: _MCCTEMPBM_CRPT44170073___7]    velocityVZ-r17
	94682
	
	

	[bookmark: _MCCTEMPBM_CRPT44170074___7]  }
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170075___7]}
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 169.97 degrees, one-way delay equal to 6.60 ms and Doppler equal to -22.62 ppm.


[bookmark: _MCCTEMPBM_CRPT44170077___2]
Table 6.4.1.4.3-3a: EphemerisInfo -NR NTN Ephemeris Information for GSO  satellites (maximum positive Doppler/2)
	[bookmark: _MCCTEMPBM_CRPT44170079___7]Derivation Path: TS 38.598-1, Table 4.6.3-56C

	[bookmark: _MCCTEMPBM_CRPT44170080___4]Information Element
	Value/remark
	Comment
	Condition

	[bookmark: _MCCTEMPBM_CRPT44170081___7]EphemerisInfo-r17 ::= CHOICE {
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170082___7]  positionVelocity-r17 SEQUENCE {
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170083___7]    positionX-r17
	-17062164
	
	

	[bookmark: _MCCTEMPBM_CRPT44170084___7]    positionY-r17
	27354696
	
	

	[bookmark: _MCCTEMPBM_CRPT44170085___7]    positionZ-r17
	-3544856
	
	

	[bookmark: _MCCTEMPBM_CRPT44170086___7]    velocityVX-r17
	-360
	
	

	[bookmark: _MCCTEMPBM_CRPT44170087___7]    velocityVY-r17
	164
	
	

	[bookmark: _MCCTEMPBM_CRPT44170088___7]    velocityVZ-r17
	2993
	
	

	[bookmark: _MCCTEMPBM_CRPT44170089___7]  }
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170090___7]}
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 20.61 degrees, one-way delay equal to 131.70 ms and Doppler equal to -0.085 ppm.


[bookmark: _MCCTEMPBM_CRPT44170092___2]
Table 6.4.1.4.3-3b: EphemerisInfo -NR NTN Ephemeris Information for NGSO (LEO-600)  satellites (maximum positive Doppler/2)
	[bookmark: _MCCTEMPBM_CRPT44170094___7]Derivation Path: TS 38.598-1, Table 4.6.3-56C

	[bookmark: _MCCTEMPBM_CRPT44170095___4]Information Element
	Value/remark
	Comment
	Condition

	[bookmark: _MCCTEMPBM_CRPT44170096___7]EphemerisInfo-r17 ::= CHOICE {
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170097___7]  positionVelocity-r17 SEQUENCE {
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170098___7]    positionX-r17
	-2592823
	
	

	[bookmark: _MCCTEMPBM_CRPT44170099___7]    positionY-r17
	4245650
	
	

	[bookmark: _MCCTEMPBM_CRPT44170100___7]    positionZ-r17
	2024520
	
	

	[bookmark: _MCCTEMPBM_CRPT44170101___7]    velocityVX-r17
	19359
	
	

	[bookmark: _MCCTEMPBM_CRPT44170102___7]    velocityVY-r17
	-43278
	
	

	[bookmark: _MCCTEMPBM_CRPT44170103___7]    velocityVZ-r17
	116553
	
	

	[bookmark: _MCCTEMPBM_CRPT44170104___7]  }
	
	
	

	[bookmark: _MCCTEMPBM_CRPT44170105___7]}
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 60.25 degrees, one-way delay equal to 2.30 ms and Doppler equal to 11.29 ppm.



Table 6.4.1.4.3-4: NTN-Config-r17 for GSO satellites
	Derivation Path: TS 38.508-1 [12], Table 5.6.3.1-1

	Information Element
	Value/remark
	Comment
	Condition

	  ntn-Config-r17::= SEQUENCE {
	
	
	

	     cellSpecificKoffset-r17
	264
	
	GSO

	  }
	
	
	




[bookmark: _Toc27478037][bookmark: _Toc36226730][bookmark: _Toc44324015][bookmark: _Toc52990208][bookmark: _Toc60823407][bookmark: _Toc60825329][bookmark: _Toc152356634]6.4.1.5	Test requirement
The frequency error Δf shall fulfil the test requirement:
|Δf| ≤ (0.1 PPM + [15 Hz])
The above requirement shall be verified for at least two cases of which one has zero Doppler conditions.
<<< END OF CHANGES 1>>>

