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<< Unchanged sections omitted >>
6.5.2.1F.1
Error Vector Magnitude (EVM) for category NB1
6.5.2.1F.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 modified by selecting the absolute phase and absolute amplitude of the Tx chain. The EVM result is defined after the front-end IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.

6.5.2.1F.1.2
Test applicability

This test case applies to all types of UE release 13 and forward of category NB1

6.5.2.1F.1.3
Minimum conformance requirements

The RMS average of the basic EVM measurements for 240/LCtone slots excluding any transient period for the average EVM case, where LCtone = {1, 3, 6, 12} is the number of subcarriers for the NB-IoT transmission, for the different modulations schemes shall not exceed the values specified in Table 6.5.2.1F.1.3-1 for the parameters defined in Table 6.5.2.1F.1.3-2. For EVM evaluation purposes, both NPRACH formats are considered to have the same EVM requirement as QPSK modulated.

Table 6.5.2.1F.1.3-1: Minimum requirements for Error Vector Magnitude

	Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	BPSK or QPSK 
	%
	17.5
	17.5


Table 6.5.2.1F.1.3-2: Parameters for Error Vector Magnitude

	Parameter
	Unit
	Level

	UE Output Power
	dBm
	( -40

	Operating conditions
	
	Normal conditions


The normative reference for this requirement is TS 36.101 [2] clause 6.5.2F.1.

6.5.2.1F.1.4
Test description

6.5.2.1F.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 and test frequencies based on the subset of E-UTRA operating bands defined for NB-IoT in clause 5.2F. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.5.2.1F.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2.4. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex TBD.
Table 6.5.2.1F.1.4.1-1: Test Configuration for NPUSCH
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 8.1.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 8.1.3.1
	Frequency ranges defined in Annex K.1.1

	Test Parameters

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	Ntones, start position
	Sub-carrier spacing (kHz)

	1
	
	QPSK
	1@0
	3.75

	2
	
	QPSK
	1@47
	3.75

	3
	
	QPSK
	1@0
	15

	4
	
	QPSK
	1@11
	15

	5 (Note 1)
	
	QPSK
	12@0
	15

	Note 1: Applicable to UE supporting UL multi-tone transmissions


Table 6.5.2.1F.1.4.1-2: Test Configuration for NPRACH
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 8.1.1)
	Normal

	Test Frequencies
(as specified in TS36.508 [7] subclause 8.1.3.1)
	Frequency ranges defined in Annex K.1.1

	NPRACH preamble format
	1

	NRS EPRE setting for test point (dBm/15kHz)
	-110


1.
Connect the SS to the UE to the UE antenna connectors as shown in TS 36.508 [7] 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[7] subclause 8.1.4.3.

3.
Downlink signals are initially set up according to Annex C, and uplink signals according to Annex H.
4.
The UL Reference Measurement channels are set according to in Table 6.5.2.1F.1.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 6.5.2.1F.1.4.3.

6.5.2.1F.1.4.2
Test procedure

Test procedure for NPUSCH:

1.1. SS sends uplink scheduling information for UL HARQ process via NPDCCH DCI format N0 for C_RNTI to schedule the UL RMC according to Table 6.5.2.1F.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
Configure the UE to transmit at PUMAX level.
1.3
Measure the EVM and 
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 using Global In-Channel Tx-Test (Annex E). The measurement period of EVM for 240/Ntones slots should exclude any transient period for the average EVM case, where Ntones = {1, 3, 6, 12} is the number of subcarriers for the NB-IoT transmission.
1.4 Release the connection through State 3A-NB.

1.5 Modify system information elements according to Table 6.5.2.1F.1.4.3-1 and Table 6.5.2.1F.1.4.3-2 and notify the UE via paging message with SystemInformationModification included (test point 2).

1.6 Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the new UL power control setting.
1.7 SS sends uplink scheduling information for UL HARQ process via NPDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.5.2.2F.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
1.8
Measure the EVM and 
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 using Global In-Channel Tx-Test (Annex E). The measurement period of EVM for 240/Ntones slots should exclude any transient period for the average EVM case, where Ntones = {1, 3, 6, 12} is the number of subcarriers for the NB-IoT transmission.
Test procedure for NPRACH:

2.1
The SS shall set RS EPRE according to Table 6.5.2.1F.1.4.1-2.
2.2
NPRACH is set according to Table 6.5.2.1F.1.4.1-2.

2.3
The UE shall send a preamble to the SS.

2.4
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.

2.5
The UE shall consider the random access response reception not successful then re-transmit the preamble with the calculated NPRACH transmission power.

2.6
Repeat step 4 and 5 until the SS collect enough NPRACH preambles (64 preambles). Measure the EVM in NPRACH channel using Global In-Channel Tx-Test (Annex E).
NOTE 1:
For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with different UL sub-carrier spacing, the SS shall release the connection through State 3A-NB and finally ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the appropriate UL subcarrier spacing in Random Access Response message.

6.5.2.1F.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 8.1.6 with the following exceptions:

Table 6.5.2.1F.1.4.3-1: P0-NominalNPUSCH-r13 configuration for test point 2

	Derivation Path: 36.508 clause 8.1.6.3 Table 8.1.6.3-14: UplinkPowerControlCommon-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  p0-NominalNPUSCH-r13
	-117 (dBm)
	
	

	  alpha-r13
	al1 (1)
	
	

	  deltaPreambleMsg3-r13
	4
	
	

	}
	
	
	


Table 6.5.2.1F.1.4.3-2: NPDSCH-ConfigCommon-NB-DEFAULT configuration for test point 2

	Derivation Path: 36.508 clause 8.1.6.3 Table 8.1.6.3-4: NPDSCH-ConfigCommon-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	NPDSCH-ConfigCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  nrs-Power-r13
	21 (dBm)
	
	

	}
	
	
	


Table 6.5.2.1F.1.4.3-3: RACH-ConfigCommon-NB-DEFAULT for test point 2

	Derivation Path: TS 36.508 [7] clause 8.1.6, Table 8.1.6.3-8 RACH-ConfigCommon-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  powerRampingParameters-r13 SEQUENCE {
	
	
	

	    powerRampingStep
	dB0
	0 dB
	

	  }
	
	
	

	)
	
	
	


6.5.2.1F.1.5
Test requirement

The NPUSCH EVM derived in E.8.1 shall not exceed 17,5% for BPSK and QPSK.

The NPUSCH
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 derived in E.8.2 shall not exceed 17,5 % when embedded with data symbols of BPSK and QPSK.
The NPRACH EVM derived in E.8.3 shall not exceed 17.5%.

6.5.2.1G
Error Vector Magnitude (EVM) for V2X Communication
6.5.2.1G.0
Minimum conformance requirements

For V2X sidelink physical channels PSCCH, PSSCH and PSBCH, the Error Vector Magnitude requirements shall be as specified separately for PSSCH and PSCCH for the corresponding modulation and transmission bandwidth. The measurement period for EVM of PSSCH and PSCCH is 15 subframes. The measurement period for reference signal EVM is 30 subframes. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the EVM measurement interval is reduced by one symbol, accordingly.
For PSBCH the duration over which EVM is averaged shall be 24 subframes.
For intra-band contiguous multi-carrier operation the EVM requirement shall apply for each component carrier.
When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.2G-2, the requirements in subclause 6.5.2.1G.0 apply for V2X sidelink transmission and the requirements in subclause 6.5.2.1.3 apply for the E-UTRA uplink transmission.
The normative reference for this requirement is TS 36.101 [2] clause 6.5.2G and 6.5.2G.1.

6.5.2.1G.1
Error Vector Magnitude (EVM) for V2X Communication / Non-concurrent with E-UTRA uplink transmissions
Editor’s Note:

- The Test requirement is FFS.
- GNSS configuration is FFS.
6.5.2.1G.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 modified by selecting the absolute phase and absolute amplitude of the Tx chain. The EVM result is defined after the front-end IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.

6.5.2.1G.1.2
Test applicability

This test case applies to all types of E-UTRA UE release 14 and forward that supports V2X communication and is capable of V2X sidelink communication.
6.5.2.1G.1.3
Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.5.2.1G.0.
6.5.2.1G.1.4
Test description

6.5.2.1G.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 and channel bandwidth based on E-UTRAN operating bands specified in subclause 5.4.2G. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.5.2.1G.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.8.3. 

Table 6.5.2.1G.1.4.1-1: Test Configuration Table for PSSCH and PSCCH
	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 4.1
	NC

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	
	V2X Configuration to Transmit

	Ch BW
	Modulation
	PSSCH RB allocation

	10 MHz
	QPSK
	48

	10 MHz
	16QAM
	48

	20 MHz
	QPSK
	96

	20 MHz
	16QAM
	96

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in specified in subclause 5.4.2G.


Table 6.5.2.1G.1.4.1-2: Test Configuration Table for PSBCH
	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 4.1
	NC

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	
	PSBCH Configuration

	Ch BW
	Modulation
	PSBCH RB allocation

	10 MHz
	QPSK
	6

	20 MHz
	QPSK
	6

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in specified in subclause 5.4.2G.


1. 
Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 36.508 [7] Figure A.92.

2. 
The parameter settings for the V2X sidelink transmission over PC5 for both SS and UE are pre-configured according to TS 36.508 [7] subclause 4.10.1. Message content exceptions are defined in clause 6.5.2.1G.1.4.3. 
3. 
The V2X reference measurement channel is set according to Table 6.5.2G.1.4.1-1.
4. 
The GNSS simulator is set to [Scenario #1 with default configuration defined in TS 36.508 [7] subclause 4.11.]
5. 
Propagation conditions are set according to Annex B.0;

6.
Ensure the UE is in State 5A-V2X according to TS 36.508 [7] clause 4.5.9.
7.
Trigger the UE to reset UTC time. (NOTE: The UTC time reset may be performed by MMI or AT command (+CUTCR).) Wait for UE to acquire GNSS signal and start to transmit.
6.5.2.1G.1.4.2
Test procedure

Test procedure for PSSCH and PSCCH:

1.1
The UE starts to perform the V2X sidelink communication according to SL-V2X-Preconfiguration. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.

1.2
Configure the UE to transmit at PUMAX level.
1.3
Measure the EVM using Global In-Channel Tx-Test (Annex E). The measurement period is 15 subframes. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the EVM measurement interval is reduced by one symbol, accordingly.
1.4
Modify SL-V2X-Preconfiguration to ensure the UE to transmit at a relative low power, according to Table 6.5.2.1G.1.4.3-2.

1.5
Ensure the UE is in State 5A-V2X according to TS 36.508 [7] clause 4.5.9 using the new UL power control setting.
1.6
The UE starts to perform the V2X sidelink communication according to SL-V2X-Preconfiguration. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.
1.7
Measure the EVM using Global In-Channel Tx-Test (Annex E). The measurement period is 15 subframes. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the EVM measurement interval is reduced by one symbol, accordingly.
Test procedure for PSBCH:

2.1
The UE starts to perform the V2X PSBCH/SLSS transmission according to SL-V2X-Preconfiguration every 40 subframes. The synchronization configuration of UE is according to Table 6.5.2.1G.1.4.3-3.
2.2
Configure the UE to transmit at PUMAX level.
2.3
Measure the EVM using Global In-Channel Tx-Test (Annex E) until the SS collect 24 subframes of PSBCH. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the EVM measurement interval is reduced by one symbol, accordingly.
2.4
Modify SL-V2X-Preconfiguration to ensure the UE to transmit at a relative low power, according to Table 6.5.2.1G.1.4.3-3 and Table 6.5.2.1G.1.4.3-4.

2.5
Ensure the UE is in State 5A-V2X according to TS 36.508 [7] clause 4.5.9 using the new UL power control setting.
2.6
The UE starts to perform the V2X PSBCH/SLSS transmission according to SL-V2X-Preconfiguration every 40 subframes. 
2.7
Measure the EVM using Global In-Channel Tx-Test (Annex E) until the SS collect 24 subframes of PSBCH. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the EVM measurement interval is reduced by one symbol, accordingly.
6.5.2.1G.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6, 4.7.I and 4.10 with the following exceptions:
Table 6.5.2.1G.1.4.3-0: +CCUTLE (Initial condition)

	Derivation Path: 36.508 Table 4.7I-2: +CCUTLE, condition Close and Transmit


Table 6.5.2.1G.1.4.3-1: SL-V2X-PreconfigCommPool-r14 configuration for PSSCH/PSCCH test point 1 and 2

	Derivation Path: 36.508 Table 4.6.3-20J

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-PreconfigCommPool-r14-DEFAULT ::= SEQUENCE {
	
	
	

	  sizeSubchannel-r14
	n50
	
	BW10

	
	n100
	
	BW20

	  numSubchannel-r14
	n1
	
	

	}
	
	
	


	Condition
	Explanation

	BW10
	10 MHz channel bandwidth cell environment

	BW20
	20 MHz channel bandwidth cell environment


Table 6.5.2.1G.1.4.3-2: maxTxPower configuration for PSSCH/PSCCH test point 2

	Derivation Path: 36.508 Table 4.6.3-20K

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-PreconfigFreqInfo-r14-DEFAULT ::= SEQUENCE {
	
	
	

	  v2x-CommPreconfigGeneral-r14 SEQUENCE {
	
	
	

	    maxTxPower-r12
	-30
	
	

	  }
	
	
	

	}
	
	
	


Table 6.5.2.1G.1.4.3-3: synConfig configuration for PSBCH test point 1 and 2
	Derivation Path: 36.508 Table 4.6.3-20K

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-PreconfigFreqInfo-r14-DEFAULT ::= SEQUENCE {
	
	
	

	  v2x-CommPreconfigSync-r14 SEQUENCE {
	
	
	

	    syncOffsetIndicators-r14 SEQUENCE {
	
	
	

	      syncOffsetIndicator1-r14
	0
	
	

	      syncOffsetIndicator2-r14
	50
	
	

	      syncOffsetIndicator3-r14
	Not present
	
	

	    }
	
	
	

	    syncTxParameters-r14
	31dBm
	
	

	    syncTxThreshOoC-r14
	4
	-90dBm
	

	    filterCoefficient-r14
	fc2
	
	

	    syncRefMinHyst-r14
	dB6
	
	

	    syncRefDiffHyst-r14
	dB6
	
	

	  }
	
	
	

	}
	
	
	


Table 6.5.2.1G.1.4.3-4: maxTxPower configuration for PSBCH test point 2

	Derivation Path: 36.508 Table 4.6.3-20K

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-PreconfigFreqInfo-r14-DEFAULT ::= SEQUENCE {
	
	
	

	  v2x-CommPreconfigGeneral-r14 SEQUENCE {
	
	
	

	    maxTxPower-r12
	-30
	
	

	  }
	
	
	

	}
	
	
	


6.5.2.1G.1.5
Test requirement

FFS.
<< End of changes >>
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