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<<< START OF CHANGES >>>
[bookmark: _Toc137543549][bookmark: _Toc152356526]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.521‑1: "NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone".
[3]	Recommendation ITU-R M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000".
[4]	3GPP TS 38.108: "NR; Satellite Node radio transmission and reception"
[5]	3GPP TS 38.101‑1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[6]	3GPP TS 38.101‑4: "NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements". 
[7]	3GPP TS 38.213: "NR; Physical layer procedures for control"
[8]	3GPP TS 38.331: " Radio Resource Control (RRC) protocol specification".
[9]	3GPP TS 38.300: "NR; NR and NG-RAN Overall description; Stage-2".
[10]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".
[11]	3GPP TS 38.101‑5: "NR; User Equipment (UE) radio transmission and reception; Part 5: Satellite access Radio Frequency (RF) and performance requirements"
[12]	3GPP TS 38.508‑1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test environment ".
[13]	3GPP TS 38.306: "User Equipment (UE) radio access capabilities".
[14]	3GPP TS 38.521-4: “NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 4: Performance requirements".
[15]	ITU-R Recommendation SM.329-10, “Unwanted emissions in the spurious domain”
[16]	3GPP TS 38.214: "NR; Physical layer procedures for data".
[17]	3GPP TS 38.211: "NR; Physical channels and modulation".



<<< Skip unchanged sections >>>


[bookmark: _Toc27478038][bookmark: _Toc36226731][bookmark: _Toc44324016][bookmark: _Toc52990209][bookmark: _Toc60823408][bookmark: _Toc60825330][bookmark: _Toc69306223][bookmark: _Toc69309888][bookmark: _Toc76020207][bookmark: _Toc83720690]6.4.2	Transmit modulation quality
Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:
-	Error Vector Magnitude (EVM) for the allocated resource blocks (RBs),
-	EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process
-	Carrier leakage 
-	In-band emissions for the non-allocated RB
All the parameters defined in subclause 6.4.2 are defined using the measurement methodology specified in Annex E in TS 38.521-1 [2].
[bookmark: _Toc27478039][bookmark: _Toc36226732]In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE (as defined in TS 38.331 [8]), carrier leakage measurement requirement in subclause 6.4.2.2 and 6.4.2.3 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted during the calculation of transmit modulation quality.
[bookmark: _Toc44324017][bookmark: _Toc52990210][bookmark: _Toc60823409][bookmark: _Toc60825331][bookmark: _Toc69306224][bookmark: _Toc69309889][bookmark: _Toc76020208][bookmark: _Toc83720691]6.4.2.1	Error Vector Magnitude
[bookmark: _Toc27478040][bookmark: _Toc36226733][bookmark: _Toc44324018][bookmark: _Toc52990211][bookmark: _Toc60823410][bookmark: _Toc60825332]6.4.2.1.1	Test Purpose
The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM.
The measured waveform is further equalised using the channel estimates subjected to the EVM equaliser spectrum flatness requirement specified in sub-clause 6.4.2.4.3. For DFT-s-OFDM waveforms, the EVM result is defined after the front-end FFT and IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.
The basic EVM measurement interval in the time domain is one preamble sequence for the PRACH and the duration of PUCCH/PUSCH channel, or one hop, if frequency hopping is enabled for PUCCH and PUSCH in the time domain. The EVM measurement interval is reduced by any symbols that contains an allowable power transient as defined in subclause 6.3.3.3.
[bookmark: _Toc27478041][bookmark: _Toc36226734][bookmark: _Toc44324019][bookmark: _Toc52990212][bookmark: _Toc60823411][bookmark: _Toc60825333]6.4.2.1.2	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: _Toc27478042][bookmark: _Toc36226735][bookmark: _Toc44324020][bookmark: _Toc52990213][bookmark: _Toc60823412][bookmark: _Toc60825334]6.4.2.1.3	Minimum conformance requirements
The RMS average of the basic EVM measurements for 10 sub-frames excluding any transient period for the average EVM case, and 60 sub-frames excluding any transient period for the reference signal EVM case, for the different modulation schemes shall not exceed the values specified in Table 6.4.2.1.3-1 for the parameters defined in Table 6.4.2.1.3-2. For EVM evaluation purposes, all PRACH preamble formats 0-4 and all 5 PUCCH formats are considered to have the same EVM requirement as QPSK modulated.
Table 6.4.2.1.3-1: Requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level

	Pi/2-BPSK 
	%
	30

	QPSK
	%
	17.5

	16 QAM 
	%
	12.5

	64 QAM 
	%
	8

	256 QAM
	%
	3.5



Table 6.4.2.1.3-2: Parameters for Error Vector Magnitude
	
Parameter
	Unit
	Level

	UE Output Power
	dBm
	 Table 6.3.1.3-1 

	UE Output Power for 256 QAM
	dBm
	 Table 6.3.1-1 + 10 dB

	Operating conditions
	
	Normal conditions



The normative reference for this requirement is TS 38.101-1 [5] clause 6.4.2.1, as indicated in TS 38.101-5 [11] clause 6.4.2.
[bookmark: _Toc27478043][bookmark: _Toc36226736][bookmark: _Toc44324021][bookmark: _Toc52990214][bookmark: _Toc60823413][bookmark: _Toc60825335]6.4.2.1.4	Test description
6.4.2.1.4.1	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.
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 6.4.2.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4.2.1.4.1-1: Test Configuration Table for PUSCH
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [12] subclause 4.1
	Normal

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

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

	Test SCS as specified in Table 5.3.5-1
	All

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation (NOTE 3)
	RB allocation (NOTE 1)

	13
	
	DFT-s-OFDM PI/2 BPSK
	Inner Full

	23
	
	DFT-s-OFDM PI/2 BPSK
	Outer Full

	3
	
	DFT-s-OFDM QPSK
	Inner Full

	4
	
	DFT-s-OFDM QPSK
	Outer Full

	5
	
	DFT-s-OFDM 16 QAM
	Inner Full

	6
	
	DFT-s-OFDM 16 QAM
	Outer Full

	7
	
	DFT-s-OFDM 64 QAM
	Outer Full

	8
	
	DFT-s-OFDM 256 QAM
	Outer Full

	9
	
	CP-OFDM QPSK
	Inner Full

	10
	
	CP-OFDM QPSK
	Outer Full

	11
	
	CP-OFDM 16 QAM
	Inner Full

	12
	
	CP-OFDM 16 QAM
	Outer Full

	13
	
	CP-OFDM 64 QAM
	Outer Full

	14
	
	CP-OFDM 256 QAM
	Outer Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.
NOTE 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.



Table 6.4.2.1.4.1-2: Test Configuration Table for PUCCH
	[bookmark: _Hlk52789171]Initial Conditions

	Test Environment as specified in TS 38.508-1 [12] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [12] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [12] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	See Table 6.4.2.1.4.1-1

	Test Parameters

	ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Waveform
	PUCCH format
	RB index

	1
	CP-OFDM QPSK
	Full RB (Note 1)
	CP-OFDM
	PUCCH format = Format 1
Length in OFDM symbols = 14
	0

	2
	CP-OFDM QPSK
	Full RB (Note 1)
	CP-OFDM
	PUCCH format = Format 1
Length in OFDM symbols = 14
	NRB-1

	3
	CP-OFDM QPSK
	Full RB (Note 1)
	DFT-s-OFDM
	PUCCH format = Format 3 (Note 3)
Length in OFDM symbols = 14
	0

	4
	CP-OFDM QPSK
	Full RB (Note 1)
	DFT-s-OFDM
	PUCCH format = Format 3 (Note 3)
Length in OFDM symbols = 14
	NRB-1

	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:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.
NOTE 3:	For FDD, set K1 value (PDSCH-to-HARQ-timing-indicator) as follows:
K1 = 2 if mod(i,5) = 0
K1 = 2 if mod(i,5) = 1
K1 = 4 if mod(i,5) = 2
K1 = 3 if mod(i,5) = 3
K1 = 2 if mod(i,5) = 4
where i is slot index per frame



Table 6.4.2.1.4.1-3: Test Configuration for PRACH
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [12] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [12] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [12] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	SCS defined in TS 38.211 [17] subclause 6.3.3.2 determined by PRACH Configuration Index

	PRACH preamble format

	
	FDD

	PRACH Configuration Index
	17

	RS EPRE setting for test point 1 (dBm/15kHz)
	-71

	RS EPRE setting for test point 2 (dBm/15kHz)
	-86



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 section 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 Annex C.0, C.1, C.2, and uplink signals according to Annex G.0, G.1, G.2, G.3.0.
4.	The UL Reference Measurement channels are set according to Table 6.4.2.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6. 	UE location according to TS 38.508-1 [12] clause 5.6.1 is provided to the UE through AT commands or any other preconfigured means. 
7.	Test equipment shall emulate the signal with doppler and delay according to ephemeris defined in TS 38.508-1 [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.
8.	Deactivate UE prediction of satellite trajectory by any preconfigured means.
9.	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 6.4.2.1.4.3.
[bookmark: _Toc27478044][bookmark: _Toc36226737][bookmark: _Toc44324022][bookmark: _Toc52990215][bookmark: _Toc60823414][bookmark: _Toc60825336]6.4.2.1.4.2	Test procedure
Test procedure for PUSCH:
1.1.	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 6.4.2.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
1.2.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level, allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.

1.3.	Measure the EVM and  using Global In-Channel Tx-Test (Annex E).
1.4.	For modulations except 256QAM, send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level Pmin, where:
-	Pmin is the minimum output power according to Table 6.3.1.3-1.
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
-	Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [5], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
For 256 QAM, send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level Pmin + 10 dB, where Pmin, MU and Uplink power control window size are defined above.

1.5.	Measure the EVM and  using Global In-Channel Tx-Test (Annex E).
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.4.2.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [12] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE2:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no less than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F.4.2.
Table 6.4.2.1.4.2-1: Void

Test procedure for PUCCH:
2.1.	PUCCH is set according to Table 6.4.2.1.4.1-2.
2.2.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.4.2.1.4.1-2. The SS sends downlink MAC padding bits on the DL RMC. The transmission of PDSCH will make the UE send uplink ACK/NACK using PUCCH. There is no PUSCH transmission.
2.3.	SS send appropriate TPC commands for PUCCH to the UE until the UE transmit PUCCH at PUMAX level. Allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.
2.4.	Measure PUCCH EVM using Global In-Channel Tx-Test (Annex E).
2.5. Send uplink power control commands for PUCCH to the UE using 1dB power step size to ensure that the UE PUCCH output power measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level Pmin, where:
-	Pmin is the minimum output power according to Table 6.3.1.3-1.
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
-	Uplink power control window size = 1dB (UE power step size) + 2.0dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where the UE power step tolerance is specified in TS 38.101-1 [5], Table 6.3.4.3-1 and is 2.0dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
2.6.	Measure PUCCH EVM using Global In-Channel Tx-Test (Annex E).
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.4.2.1.4.1-2, send an NR RRCReconfiguration message according to TS 38.508-1 [12] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE2:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no less than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F.4.2.
Test procedure for PRACH:
3.1.	The SS shall set RS EPRE according to Table 6.4.2.1.4.1-3.
3.2.	PRACH is set according to Table 6.4.2.1.4.1-3.
3.3.	The SS shall signal a Random Access Preamble ID via a PDCCH order to the UE and initiate a Non-contention based Random Access procedure.
3.4.	The UE shall send the signalled preamble to the SS.
3.5.	In response to the preamble, the SS shall transmit a random access response not corresponding to the transmitted random access preamble, or send no response.
3.6.	The UE shall consider the random access response reception not successful then re-transmit the preamble with the calculated PRACH transmission power.
3.7.	Repeat step 5 and 6 until the SS collect enough PRACH preambles. Measure the EVM in PRACH channel using Global In-Channel Tx-Test (Annex E).
6.4.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [12] subclause 4.6 with the following exceptions:
Table 6.4.2.1.4.3-1: RACH-ConfigCommon: PRACH measurement
	Derivation Path: TS 38.508-1 [12], Table 4.6.3-128

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon::= SEQUENCE {
	
	
	

	  rach-ConfigGeneric
	RACH-ConfigGeneric
	
	

	  totalNumberOfRA-Preambles
	Not present
	
	

	  ssb-perRACH-OccasionAndCB-PreamblesPerSSB CHOICE {
	
	
	

	    one
	n8
	
	FR1

	  }
	
	
	

	  groupBconfigured
	Not present
	
	

	  ra-ContentionResolutionTimer
	sf64
	
	

	  rsrp-ThresholdSSB
	RSRP-Range
	
	

	  rsrp-ThresholdSSB-SUL
	Not present
	
	

	
	RSRP-Range
	
	SUL

	  prach-RootSequenceIndex CHOICE {
	
	
	

	    l139
	 Set according to table 4.4.2-2 for the NR Cell.
	
	PRACH Format A3

	    l839
	0
	NR Cell 1
	PRACH Format 0

	
	TBD
	Other than NR Cell 1
	PRACH Format 0

	  }
	
	
	

	  msg1-SubcarrierSpacing
	SubcarrierSpacing
	
	

	  restrictedSetConfig
	unrestrictedSet
	
	

	  msg3-transformPrecoder
	Not present
	transform precoding is disabled for Msg3 PUSCH transmission and any PUSCH transmission scheduled with DCI format 0_0
	

	}
	
	
	



Table 6.4.2.1.4.3-2: RACH-ConfigGeneric: PRACH measurement
	Derivation Path: TS 38.508-1 [12], Table 4.6.3-130

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  prach-ConfigurationIndex
	17
	Paired Spectrum
	PRACH Format 0

	
	7
	Unpaired Spectrum
	PRACH Format 0

	  msg1-FDM
	four
	
	FR1

	  msg1-FrequencyStart
	0
	
	

	  zeroCorrelationZoneConfig
	15
	
	

	  preambleReceivedTargetPower
	-92
	
	Test point 1

	
	-74
	
	Test point 2

	  preambleTransMax
	n7
	
	

	  powerRampingStep
	dB0
	
	

	  ra-ResponseWindow
	sl20
	
	

	}
	
	
	



Table 6.4.2.1.4.3-3: PUSCH-TimeDomainResourceAllocationList: PRACH measurement
	Derivation Path: TS 38.508-1 [12], Table 4.6.3-122

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-TimeDomainResourceAllocationList ::= SEQUENCE (SIZE(1..maxNrofUL-Allocations)) OF PUSCH-TimeDomainResourceAllocation {
	2 entries
	
	

	  PUSCH-TimeDomainResourceAllocation[2] SEQUENCE {
	
	entry 2
addressed by Msg3 PUSCH time resource allocation field of the Random Access Response acc. to TS 38.213 [7] Table 8.2-1.
	

	    k2
	6
	K2+ Δ=8 acc. to TS 38.214 [16] Table 6.1.2.1.1-5
	Unpaired Spectrum
for SCS15kHz and PRACH Format 0

	  }
	
	
	

	}
	
	
	


[bookmark: _Toc27478045][bookmark: _Toc36226738][bookmark: _Toc44324023][bookmark: _Toc52990216]
Table 6.4.2.1.4.3-4: PDSCH-ServingCellConfig: PUCCH format3 measurement
	Derivation Path: TS 38.508-1 [12], Table 4.6.3-102

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ServingCellConfig ::= SEQUENCE {
	
	
	

	  codeBlockGroupTransmission
	Not present
	
	

	  xOverhead
	Not present
	
	

	  nrofHARQ-ProcessesForPDSCH
	n6
	
	FDD

	  pucch-Cell
	Not present
	
	

	  maxMIMO-Layers
	Not present
	
	

	  processingType2Enabled
	Not present
	
	

	  pdsch-CodeBlockGroupTransmissionList-r16
	Not present
	
	

	}
	
	
	



[bookmark: _Toc60823415][bookmark: _Toc60825337]6.4.2.1.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4.2.1.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4.2.1.5-1 when embedded with data symbols of the respective modulation scheme.
Table 6.4.2.1.5-1: Test requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level

	Pi/2-BPSK
	%
	30 + TT

	QPSK
	%
	17.5 + TT

	16 QAM
	%
	12.5 + TT

	64 QAM
	%
	8 + TT

	256 QAM
	%
	3.5 + TT

	Note 1:	TT is defined in Table 6.4.2.1.5-2.



Table 6.4.2.1.5-2: Test Tolerance
	
Parameter
	Unit
	Average EVM Level

	Pi/2-BPSK
	%
	0

	QPSK
	%
	0

	16 QAM
	%
	0

	64 QAM
	%
	0

	256 QAM
	%
	0.3 for 15 dBm < PUL
0.8 for -25 dBm < PUL≤ 15 dBm
1.1 for -40dBm ≤ PUL ≤ -25dBm



The PUCCH EVM derived in Annex E.5.9.2 shall not exceed 17.5%.
The PRACH EVM derived in Annex E.6.9.2 shall not exceed 17.5%.


<<< Skip unchanged sections >>>

[bookmark: _Toc27478723][bookmark: _Toc36227437]Annex E (normative):
Global In-Channel TX-Test
Same content as defined in Annex E in TS 38.521-1 [2] with the following exceptions:
· TDD does not apply to satellite access operation for NR UEs in this release of specification.

<<< END OF CHANGES >>>
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