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<< Start of changes >>
[bookmark: _Toc44324017][bookmark: _Toc52990210][bookmark: _Toc60823409][bookmark: _Toc60825331][bookmark: _Toc69306224][bookmark: _Toc69309889][bookmark: _Toc76020208][bookmark: _Toc83720691]6.4.2.1a	Error Vector Magnitude including symbols with transient period
Editor’s Note: The following aspects are either missing or not yet determined:
- Test configuration table is FFS
- TP analysis is TBD
- Test procedure is TBD
- Message content is missing short transient period IE info. 
[bookmark: _Toc27478040][bookmark: _Toc36226733][bookmark: _Toc44324018][bookmark: _Toc52990211][bookmark: _Toc60823410][bookmark: _Toc60825332]6.4.2.1a.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.
[bookmark: _Toc27478041][bookmark: _Toc36226734][bookmark: _Toc44324019][bookmark: _Toc52990212][bookmark: _Toc60823411][bookmark: _Toc60825333]6.4.2.1a.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support short transient period capability.
[bookmark: _Toc27478042][bookmark: _Toc36226735][bookmark: _Toc44324020][bookmark: _Toc52990213][bookmark: _Toc60823412][bookmark: _Toc60825334]6.4.2.1a.3	Minimum conformance requirements
In 6.4.2.1, EVM has been defined by excluding the symbols which have a transient period. In this section, measurement interval is defined for the symbols with a transient period to include these symbols in the RMS average EVM computation when the UE reports a transient period capability other than the default. Before calculating the EVM, the measured waveform is corrected for sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM. The symbols with transient period should not be used for equalization. Only CP-OFDM waveform is used for conformance testing.
[bookmark: _Hlk37237311]In the case of PUSCH or PUCCH transmissions when the mean power, modulation or RB allocation across slot or subslot boundaries is expected to change the EVM result over the symbols where the transient occurs is calculated according to Table 6.4.2.1a.3-1.
[bookmark: _Hlk37255905]Table 6.4.2.1a.3-1: EVM definition for reported transient period
	Reported transient capability (us)
	EVM definition
	tpstart (µs)
	SCS4

	2
	

	[-0.5]
	15kHz or 30kHz5


	4
	

	[-1]
	15kHz


	7
	

	[-2]
	15kHz


	NOTE 1:    ,,and  are defined in Annex E.4.7
NOTE 2:    is the EVM for a symbol right after a transition;  is the EVM for a symbol right before a transition
NOTE 3: tpstart denotes the start position of the EVM exclusion window as shown in Annex E.4.7
NOTE 4: SCS denotes the SCS that can be used in the conformance test
NOTE 5: 30kHz shall be used in the conformance test unless the UE signals in supportedSubCarrierSpacingUL in FeatureSetPerCC that it only supports 15kHz in the corresponding band



The RMS average of the basic EVM measurements over [108] subframes for the symbols where the transient occurs for the different modulation schemes shall not exceed the values  specified in Table 6.4.2.1a.3-2 for the parameters defined in Table 6.4.2.1a.3-3.  This requirement can be verified with 64 QAM and 256 QAM modulation.
[bookmark: _Hlk37260337]Table 6.4.2.1a.3-2: Requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level

	64 QAM 
	%
	[10]

	256 QAM
	%
	[8]



Table 6.4.2.1a.3-3: Parameters for Error Vector Magnitude
	
Parameter
	Unit
	Level

	UE Output Power
	dBm
	 Table 6.3.1-1 

	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 [2] clause 6.4.2.1a.
[bookmark: _Toc27478043][bookmark: _Toc36226736][bookmark: _Toc44324021][bookmark: _Toc52990214][bookmark: _Toc60823413][bookmark: _Toc60825335]6.4.2.1a.4	Test description
6.4.2.1a.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 6.4.2.1a.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 6.4.2.1a.4.1-1: Test Configuration Table for PUSCH
FFS
Table 6.4.2.1a.4.1-2: Test Configuration Table for PUCCH
FFS
1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] 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 [5] 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 6.4.2.1a.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	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 [5] clause 4.5. Message contents are defined in clause 6.4.2.1a.4.3
[bookmark: _Toc27478044][bookmark: _Toc36226737][bookmark: _Toc44324022][bookmark: _Toc52990215][bookmark: _Toc60823414][bookmark: _Toc60825336]6.4.2.1a.4.2	Test procedure
FFS
6.4.2.1a.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 with the following exceptions:
FFS
[bookmark: _Toc27478045][bookmark: _Toc36226738][bookmark: _Toc44324023][bookmark: _Toc52990216][bookmark: _Toc60823415][bookmark: _Toc60825337]6.4.2.1a.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4.2.1a.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4.2.1a.5-1 when embedded with data symbols of the respective modulation scheme.
Table 6.4.2.1a.5-1: Test requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level

	64 QAM 
	%
	[10] + TT

	256 QAM
	%
	[8] + 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

	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



<< End of changes >>
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