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<<Start of changes >>
[bookmark: _Toc11947][bookmark: _Toc7577][bookmark: _Toc19475][bookmark: _Toc121162839][bookmark: _Toc108617008][bookmark: _Toc111062051][bookmark: _Toc120570047][bookmark: _Toc6047][bookmark: _Toc7597][bookmark: _Hlk126672194]6.4A.1	Frequency error for UE category M1
Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Addition to applicability spec is pending
[bookmark: _Toc60824999][bookmark: _Toc27477787][bookmark: _Toc36226466][bookmark: _Toc44323721][bookmark: _Toc69305896][bookmark: _Toc60823077][bookmark: _Toc52989886][bookmark: _Hlk126672288]6.4A.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: _Toc36226467][bookmark: _Toc69305897][bookmark: _Toc27477788][bookmark: _Toc60825000][bookmark: _Toc44323722][bookmark: _Toc60823078][bookmark: _Toc52989887][bookmark: _Hlk126672337]6.4A.1.2	Test applicability
[bookmark: _Hlk126672442]This test case applies to all types of NB-IoT FDD UE release 17 and forward of UE category M1 that support satellite access operation.
6.4A.1.3	Minimum conformance requirements
[bookmark: _Hlk119952195][bookmark: _Toc44323724][bookmark: _Toc27477790][bookmark: _Toc52989889][bookmark: _Toc36226469][bookmark: _Toc60823080][bookmark: _Toc69305899][bookmark: _Toc60825002]For category M1 UE, the basic measurement interval of modulated carrier frequency is 1 UL timeslot (0.5ms). The UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift based on received ephemeris information of the SAN in IE EphemerisInfo (TS 36.331 [6]), its own location and UL carrier frequency signalled to the UE by the SAN (according to TS36.300 [8] clause 16.14.2). 
For category M1 FD-FDD UEs and for category M1 HD-FDD UEs with continuous uplink transmissions of duration ≤ 64 ms, the mean value of basic measurements of UE pre-compensated modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of one time slot (0.5 ms) compared with the ideally pre-compensated UL carrier frequency.
For category M1 HD-FDD UEs with continuous uplink transmissions of duration > 64 ms, the mean value of basic measurements of UE pre-compensated modulated carrier frequency shall be accurate within the limits in Table 6.4A.1-1 observed over a period of one time slot (0.5 ms) compared with ideally pre-compensated UL carrier frequency.
When a repetition period is configured on the uplink for which repetition period (R ) >1, the UE shall not change Doppler pre-compensation during an ongoing repetition period, except in the transmission gaps as defined in clause 10.1.3.6 of TS 36.211[3]. When segmentation is applied, then the UE shall update pre-compensation at the beginning of each segment prior to segment transmission.
[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 corresponding to the estimated Doppler frequency at the beginning of the transmission.]

Table 6.4A.1.3-1: Frequency error requirement for HD-FDD UE category M1
	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1



The normative reference for this requirement is TS 36.102 [11] clause 6.4A.1.
6.4A.1.4	Test description
6.4A.1.4.1	Initial conditions  
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.
[bookmark: _Hlk148953795]The initial test configurations consist of environmental conditions, test frequencies, channel bandwidths based on E-UTRA bands specified in sub-clause 5.2A.  All of these configurations shall be tested with applicable test parameters for each channel bandwidth are shown in table 6.4A.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. Configurations of PDSCH and MPDCCH before measurement are specified in Annex C.2.
Table 6.4A.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in
TS 36.508[12] subclause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS36.508 [12] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in
TS 36.508 [12] subclause 4.3.1
	1.4MHz

	
	Test Parameters for Channel Bandwidths and Narrowband positions

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Modulation
	RB allocation
	Modulation
	RB allocation

	1.4MHz
	QPSK
	2
	QPSK
	2

	1.4MHz
	QPSK
	2
	QPSK
	2



1.	Connect the SS to the UE to the UE antenna connectors as shown in TS 36.508 [12] Annex A, Figure A.3 using only main UE Tx/Rx antenna.
2.	The parameter settings for the cell are set up according to TS 36.508[12] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C0, C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.	The UL and DL Reference Measurement channels are set according to Table 6.4A.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.4A.1.4.2	Test procedure
1.	UE location according to TS 36.508 [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 36.508 [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.
3.	Deactivate UE prediction of satellite trajectory by any preconfigured means  
4.	Ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 5.2A.2AA. Message contents are defined in clause 6.4A.1.4.3.
5.	SS transmits PDSCH via MPDCCH DCI format 6-1A for C_RNTI to transmit the DL RMC according to Table 6.4A.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 MPDCCH DCI format 6-0A for C_RNTI to schedule the UL RMC according to Table 6.4A.1.4.1-1, since the UE has no payload data to send, the UE transmit uplink MAC padding bits on the UL RMC
7.	Set the Downlink signal level to the appropriate REFSENS value defined in Table 7.3A.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.
8.	Measure the Frequency Error using Global In-Channel Tx-Test (Annex E) according to the UE’s declaration on the position of carrier centre frequency. For HDD-FD slots with transient periods are not under test. Half-duplex guard sub frame is not under test
9.	Repeat from test procedure steps 1-8 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 section 6.4A.1.4.3. Test system shall send same SIB31 information during this duration of each frequency error measurement
10. Repeat from test procedure steps 1-8 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 section 6.4A.1.4.3. Test system shall send same SIB31 information during the duration of each frequency error measurement.
11.	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 section 6.4A.1.4.3. Test system shall send same SIB31 information during this duration of each frequency error measurement
12.	In case the UE supports both GSO and NGSO satellites, repeat test procedure steps 9-11 for NGSO (LEO-600)

6.4A.1.4.3	Message contents
Message contents are according to TS 36.508 [12] subclause 4.6 with the condition CEModeA and 5.6.2, the exceptions in subclause 7.3A.4.3.
Table 6.4A.1.4.3-1a: SystemInformationBlockType31- eMTC NTN Ephemeris Information for GSO satellites (maximum positive Doppler)
	Derivation Path: TS 36.508 Table FFS 

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-NB-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-17104941
	
	

	        positionY-r17
	27550229
	
	

	        positionZ-r17
	-607219
	
	

	        velocityVX-r17
	258
	
	

	        velocityVY-r17
	299
	
	

	        velocityVZ-r17
	6277
	
	

	      }
	
	
	

	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 6.4A.1.4.3-1b: SystemInformationBlockType31- eMTC NTN Ephemeris Information for NGSO (LEO-600) satellites (maximum positive Doppler)
	
Derivation Path: TS 36.508 Table FFS 

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-NB-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-2717617
	
	

	        positionY-r17
	4550419
	
	

	        positionZ-r17
	852799
	
	

	        velocityVX-r17
	6164
	
	

	        velocityVY-r17
	-19424
	
	

	        velocityVZ-r17
	124281
	
	

	      }
	
	
	

	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.



Table 6.4A.1.4.3-2a: SystemInformationBlockType31-eMTC NTN Ephemeris Information for GSO satellites (maximum negative Doppler)
	
Derivation Path: TS 36.508 Table FFS 

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-NB-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-17061001
	
	

	        positionY-r17
	27582763
	
	

	        positionZ-r17
	-276165
	
	

	        velocityVX-r17
	361
	
	

	        velocityVY-r17
	160
	
	

	        velocityVZ-r17
	-6335
	
	

	      }
	
	
	

	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.



Table 6.4A.1.4.3-2b: SystemInformationBlockType31-eMTC NTN Ephemeris Information for NGSO (LEO-600) satellites (maximum negative Doppler)
	Derivation Path: TS 36.508 Table FFS 

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-NB-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-2199272
	
	

	        positionY-r17
	3404229
	
	

	        positionZ-r17
	3535794
	
	

	        velocityVX-r17
	35394
	
	

	        velocityVY-r17
	-74414
	
	

	        velocityVZ-r17
	94682
	
	

	      }
	
	
	

	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.



Table 6.4A.1.4.3-3a: SystemInformationBlockType31-eMTC NTN Ephemeris Information for GSO  satellites (maximum positive Doppler/2)
	Derivation Path: TS 36.508 Table FFS 

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-NB-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-17062164
	
	

	        positionY-r17
	27354696
	
	

	        positionZ-r17
	-3544856
	
	

	        velocityVX-r17
	-360
	
	

	        velocityVY-r17
	164
	
	

	        velocityVZ-r17
	2993
	
	

	      }
	
	
	

	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.



Table 6.4A.1.4.3-3b: SystemInformationBlockType31 – eMTC NTN Ephemeris Information for NGSO (LEO-600)  satellites (maximum positive Doppler/2)
	Derivation Path: TS 36.508 Table FFS 

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-NB-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-2592823
	
	

	        positionY-r17
	4245650
	
	

	        positionZ-r17
	2024520
	
	

	        velocityVX-r17
	19359
	
	

	        velocityVY-r17
	-43278
	
	

	        velocityVZ-r17
	116553
	
	

	      }
	
	
	

	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



6.4A.1.5	Test requirement
The 20 frequency error Δf results must fulfil the test requirement:
|Δf| ≤ (0.1 PPM + 15 Hz) (Carrier frequency >1 GHz)
|Δf| ≤ (0.2 PPM + 15 Hz) (Carrier frequency ≤1 GHz)

<< End of changes >>
