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<< Start of changes >> 
6.5.2.4G
EVM equalizer spectrum flatness for V2X transmission

6.5.2.4G.1
EVM equalizer spectrum flatness for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

6.5.2.4G.1.1
Test Purpose

The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex E) must meet a spectrum flatness requirement for the EVM measurement to be valid. The EVM equalizer spectrum flatness is defined in terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the V2X sidelink allocated block variation in dB of the equalizer coefficients generated by the EVM measurement process. The EVM equalizer spectrum flatness requirement does not limit the correction applied to the signal in the EVM measurement process but for the EVM result to be valid, the equalizer correction that was applied must meet the EVM equalizer spectrum flatness minimum requirements. The basic measurement interval is the same as for EVM.

6.5.2.4G.1.2
Test applicability

This test case applies to all types of UE that supports V2X Sidelink communication and Band 47.

6.5.2.4G.1.3
Minimum conformance requirements

The peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the V2X sidelink allocation shall not exceed the maximum ripple. The EVM equalizer spectrum flatness shall not exceed the values specified in Table 6.5.2.4G.1.3-1 for normal conditions. For V2X sidelink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 5 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 7 dB (see Figure 6.5.2.4G.1.3-1).

The EVM equalizer spectrum flatness shall not exceed the values specified in Table 6.5.2.4G.1.3-2 for extreme conditions. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 6 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 10 dB (see Figure 6.5.2.4G.1.3-1).

For intra-band contiguous multi-carrier operation the above EVM equalizer spectrum flatness requirement shall apply for each component carrier.
Table 6.5.2.4G.1.3-1: Minimum requirements for EVM equalizer spectrum flatness (normal conditions)
	Frequency Range
	Maximum Ripple [dB]

	FUL_Meas – FUL_Low ≥ 3 MHz and FUL_High – FUL_Meas ≥ 3 MHz

(Range 1)
	4 (p-p)

	FUL_Meas – FUL_Low < 3 MHz or FUL_High – FUL_Meas < 3 MHz

(Range 2)
	8 (p-p)

	Note 1:
FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
Note 2:
FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.2G-1


Table 6.5.2.4G.1.3-2: Minimum requirements for EVM equalizer spectrum flatness (extreme conditions)
	FUL_Meas – FUL_Low ≥ 5 MHz and FUL_High – FUL_Meas ≥ 5 MHz

(Range 1)
	4 (p-p)

	FUL_Meas – FUL_Low < 5 MHz or FUL_High – FUL_Meas < 5 MHz

(Range 2)
	12 (p-p)

	Note 1:
FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
Note 2:
FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.2G-1
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Figure 6.5.2.4G.1.3-1: The limits for EVM equalizer spectrum flatness with the maximum allowed variation of the coefficients indicated (the ETC minimum requirement within brackets)

The normative reference for this requirement is TS 36.101 clause 6.5.2.4.1.

6.5.2.4G.1.4
Test description

6.5.2.4G.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 bandwidths based on E-UTRA bands specified in sub-clause 5.2G. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.5.2.4G.1.4.1-1 the details of the sidelink reference measurement channels (RMCs) are specified in A.8.3 and the GNSS configuration in TS 36.508 [7] subclause 4.11.
Table 6.5.2.4G.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, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies
(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths
(as specified in subclause 5.4.2G)
	Lowest, Mid,  Highest

	Test Parameters for Channel Bandwidths

	
	V2X sidelink transmission

	Ch BW
	Mod'n
	RB Allocation

	10MHz
	QPSK
	48

	20MHz
	QPSK
	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.


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 with the exception specified in clause 6.5.2.4G.1.4.3-1.

3.
The V2X reference measurement channel is set according to Table 6.5.2.4G.1.4.1-1

4.
The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS36.508 [7] Table 4.11.2-2. Geographical area #1 is also pre-configured in the UE.
5.
Propagation conditions are set according to Annex B.0;

6.
Ensure the UE is in State 5A-V2X in Transmit Mode according to TS 36.508 [7] clause 4.5.9.

7.
The GNSS simulator is triggered to start step 1 of Scenario #1 to simulate a location in the centre of Geographical area #1. Wait for the UE to acquire the GNSS signal and start to transmit.

6.5.2.4G.1.4.2
Test procedure

1.
The V2X UE schedules the V2X RMC with transmission power at PUMAX level according to SL-V2X-Preconfiguration which is in line with the test configuration in Table 6.5.2.4G.1.4.1-1;

2.
Measure spectrum flatness using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.

6.5.2.4G.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause Table 6.8.2.1-1with the following exceptions:

Table 6.5.2.4G.1.4.3-1: SL-V2X-Preconfiguration-r14

	Derivation Path: 36.508 Table 4.10.1.1-1

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-Preconfiguration-r14 ::= SEQUENCE {
	
	
	

	  v2x-PreconfigFreqList-r14 SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	One entry of v2x-PreconfigFreqInfo
	
	

	    SL-V2X-PreconfigFreqInfo-r14[1] ::= SEQUENCE {
	
	
	

	      v2x-CommPreconfigGeneral-r14 SEQUENCE {
	
	SL-PreconfigGeneral-r12
	

	        maxTxPower-r12
	23
	
	Power class3

	
	26
	
	Power class2

	        sl-bandwidth-r12
	n50
	10Mhz
	

	
	n100
	20Mhz
	

	    }
	
	
	

	      v2x-CommPreconfigSync-r14 SEQUENCE {
	
	SL-PreconfigSync-r12
	

	        syncOffsetIndicators-r14 SEQUENCE {
	
	
	

	          syncOffsetIndicator1-r14
	Not Present
	Double synchronization signal transmission
	

	        }
	
	
	

	      }
	
	
	

	      v2x-CommRxPoolList-r14 SEQUENCE (SIZE (1..maxSL-V2X-RxPoolPreconf-r14)) OF SL-V2X-PreconfigCommPool-r14 {
	1 entry
	
	

	        SL-V2X-PreconfigCommPool-r14[1]
	SL-V2X-PreconfigCommPool-r14-DEFAULT using condition BITMAP_6 and exception listed in Table 6.5.2.4G.1.4.3-2
	
	

	      }
	
	
	

	      v2x-CommTxPoolList-r14 SEQUENCE (SIZE (1..maxSL-V2X-TxPoolPreconf-r14)) OF SL-V2X-PreconfigCommPool-r14 {
	
	
	

	      SL-V2X-PreconfigCommPool-r14[1]
	SL-V2X-PreconfigCommPool-r14-DEFAULT using condition BITMAP_6 and exception listed in Table 6.5.2.4G.1.4.3-2
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 6.5.2.4G.1.4.3-2: SL-V2X-PreconfigCommPool-r14-DEFAULT

	Derivation Path: 36.508 Table 4.6.3-20J

	Information Element
	Value/remark
	Comment
	Condition

	SL-CommResroucePoolV2X-r14-DEFAULT ::= SEQUENCE {
	
	
	

	  sl-Subframe-r14 CHOICE {
	
	
	

	    bs20-r14
	11111111111111111111
	
	BITMAP_6

	  }
	
	
	

	  sizeSubchannel-r14
	n50
	
	BW10

	
	n100
	
	BW20

	  numSubchannel-r14
	n1
	
	

	  dataTxParameters-r14 SEQUENCE {
	
	
	

	    p0-r12
	31
	It’s set to the maximum value to disable its effect on transmission power.
	

	  }
	
	
	

	}
	
	
	


6.5.2.4G.1.5
Test requirement

Each of the 20 spectrum flatness functions, shall derive four ripple results in Annex E.4.4, The derived results shall not exceed the values in Figure 6.5.2.4G.5-1:

For normal conditions, the maximum ripple in Range 1 and Range 2 shall not exceed the values specified in Table 6.5.2.4G.5-1and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 6.4 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 8.4 dB (see Figure 6.5.2.4G.5-1).
For extreme conditions, the maximum ripple in Range 1 and Range 2 shall not exceed the values specified in Table 6.5.2.4G.5-2 and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 7.4dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 11.4 dB (see Figure 6.5.2.4G.1.5-1).
Table 6.5.2.4G.5-1: Test requirements for EVM equalizer spectrum flatness (normal conditions)
	Frequency Range
	Maximum Ripple [dB]

	FUL_Meas – FUL_Low ≥ 3 MHz and FUL_High – FUL_Meas ≥ 3 MHz

(Range 1)
	5.4 (p-p)

	FUL_Meas – FUL_Low < 3 MHz or FUL_High – FUL_Meas < 3 MHz

(Range 2)
	9.4 (p-p)

	Note 1:
FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

Note 2:
FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.2-1


Table 6.5.2.4G.5-2: Test requirements for spectrum flatness (extreme conditions)
	Frequency Range
	Maximum Ripple [dB]

	FUL_Meas – FUL_Low ≥ 5 MHz and FUL_High – FUL_Meas ≥ 5 MHz

(Range 1)
	5.4 (p-p)

	FUL_Meas – FUL_Low < 5 MHz or FUL_High – FUL_Meas < 5 MHz

(Range 2)
	13.4 (p-p)

	Note 1:
FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

Note 2:
FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.2-1
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Figure 6.5.2.4G.5-1: The limits for EVM equalizer spectrum flatness with the maximum allowed variation of the coefficients indicated (the ETC minimum requirement within brackets)

<< Unchanged text skipped >>
6.6.2.1G
Spectrum Emission Mask for V2X Communication

6.6.2.1G.1
Spectrum Emission Mask for V2X Communication Non-concurrent with E-UTRA uplink transmissions

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:
6.6.2.1G.1.1
Test purpose

To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth when UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating bands.
6.6.2.1G.1.2
Test applicability

This test case applies to UE which support V2X Sidelink communication and Band 47.
6.6.2.1G.1.3
Minimum conformance requirements

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating bands specified in TS 36.101 [2] Table 5.5G-1, the requirements in TS 36.101[2] subclause 6.6.2 apply except for the ACLR requirements for power class 2 V2X UE.

The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the edge of the assigned E-UTRA channel bandwidth. The power of any UE emission shall not exceed the levels specified in Table 6.6.2.1G.1.3-1.

Table 6.6.2.1G.1.3-1: General E-UTRA spectrum emission mask

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


NOTE:
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

The normative reference for this requirement is TS 36.101 [2] clause 6.6.2G.

6.6.2.1G.1.4
Test description

6.6.2.1G.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 bandwidths based on E-UTRA bands specified in sub-clause 5.2G. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.6.2.1G.1.4.1-1 the details of the V2X reference measurement channels (RMCs) are specified in sub-clause A.8.3 and the GNSS configuration in TS 36.508 [7] subclause 4.11.
Table 6.6.2.1G.1.4.1-1: Test Configuration for V2X sidelink transmission

	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies
(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths
(as specified in subclause 5.4.2G)
	Lowest, Mid,  Highest

	Test Parameters for Channel Bandwidths

	
	V2X sidelink transmission

	Ch BW
	Mod'n
	RB Allocation

	10MHz
	QPSK
	12

	10MHz
	QPSK
	48

	10MHz
	16QAM
	12

	10MHz
	16QAM
	48

	20MHz
	QPSK
	18

	20MHz
	QPSK
	96

	20MHz
	16QAM
	18

	20MHz
	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.

Note 2:
The allowed MPR for maximum output power UE might apply is described in clause 36.101[2] subclause 6.2.3G.

Note 3:
The RBstart of partial RB allocation shall be RB#0 and RB# (max+1 - RB allocation) of the channel bandwidth.


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 6.6.2.1G.1.4.3. 

3.
The V2X reference measurement channel is set according to Table 6.6.2.1G.1.4.1-1.

4.
The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS36.508 [7] Table 4.11.2-2. Geographical area #1 is also pre-configured in the UE

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

6.
Ensure the UE is in State 5A-V2X  in Transmit Mode according to TS 36.508 [7] clause 4.5.9 , Message contents are defined in clause 6.6.2.1G.1.4.3

7.
The GNSS simulator is triggered to start step 1 of Scenario #1 to simulate a location in the centre of Geographical area #1. Wait for the UE to acquire the GNSS signal and start to transmit.

6.6.2.1G.1.4.2
Test procedure

1.
The V2X UE schedules the V2X RMC with transmission power at PUMAX level according to SL-V2X-Preconfiguration which is in line with the test configuration in Table 6.6.2.1G.1.4.1-1;

2.
Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.2.3G.1.1.5-1for Power Class 3 UEs or in [6.2.3G.2.1.5-1] for Power Class 2 UEs. The period of the measurement shall be at least the continuous duration of one sub-frame (1ms). For TDD slots with transient periods are not under test.

3.
Measure the power of the transmitted signal with a measurement filter of bandwidths according to table 6.6.2.1G.1.5-1. The centre frequency of the filter shall be stepped in continuous steps according to the same table. The measured power shall be recorded for each step. The measurement period shall capture the active TSs.

6.6.2.1G.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6 with following exceptions listed in the Table 6.6.2.1G.1.4.3-1 and Table 6.6.2.1G.1.4.3-2.

Table 6.6.2.1G.1.4.3-1: SL-V2X-Preconfiguration

	Derivation Path: 36.331 clause 9.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-Preconfiguration-r14 ::= SEQUENCE {
	
	
	

	  v2x-PreconfigFreqList-r14 SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	
	
	

	    v2x-CommPreconfigGeneral-r14 SEQUENCE {
	
	SL-PreconfigGeneral-r12
	

	      maxTxPower-r12
	23
	
	Power class3

	
	26
	
	Power class2

	      sl-bandwidth-r12
	n50
	10Mhz
	

	
	n100
	20Mhz
	

	      }
	
	
	

	    }
	
	
	

	    v2x-CommPreconfigSync-r14 SEQUENCE {
	
	SL-PreconfigSync-r12
	

	      syncOffsetIndicators-r14 SEQUENCE {
	
	
	

	        syncOffsetIndicator1-r14
	Not Present
	Double synchronization signal transmission
	

	      }
	
	
	

	    }
	
	
	

	    v2x-CommRxPoolList-r14 SEQUENCE (SIZE (1..maxSL-V2X-RxPoolPreconf-r14)) OF SL-V2X-PreconfigCommPool-r14 {
	1 entry
	
	

	      SL-V2X-PreconfigCommPool-r14[1]
	SL-CommResourcePoolV2X-r14-DEFAULT with exception listed in Table 6.6.2.1G.1.4.3-2
	
	

	  }
	
	
	

	    v2x-CommTxPoolList-r14 SEQUENCE (SIZE (1..maxSL-V2X-TxPoolPreconf-r14)) OF SL-V2X-PreconfigCommPool-r14 {
	
	
	

	      SL-V2X-PreconfigCommPool-r14[1]
	SL-V2X-PreconfigCommPool-r14-DEFAULT with exception listed in Table 6.6.2.1G.1.4.3-2
	
	

	    }
	
	
	

	    v2x-ResourceSelectionConfig
	SL-CommTxPoolSensingConfig-r14-DEFAULT with exception listed in Table 6.6.2.1G.1.4.3-3
	
	

	}
	
	
	


Table 6.6.2.1G.1.4.3-2: SL-V2X-PreconfigCommPool-r14-DEFAULT

	Derivation Path: 36.331 clause 6.3.8

	Information Element
	Value/remark
	Comment
	Condition

	SL-CommResroucePoolV2X-r14-DEFAULT ::= SEQUENCE {
	
	
	

	  sl-Subframe-r14 CHOICE {
	
	
	

	    bs20-r14
	11111111111111111111
	
	BITMAP_6

	  }
	
	
	

	  sizeSubchannel-r14
	n15
	
	BW10

	
	n50
	
	BW10

	
	n20
	
	BW20

	
	n100
	
	BW20

	  numSubchannel-r14
	n1
	
	

	  dataTxParameters-r14 SEQUENCE {
	
	
	

	    p0-r12
	31
	It’s set to the maximum value to disable its effect on transmission power.
	

	
	
	
	

	  }
	
	
	

	}
	
	
	


Table 6.6.2.1G.1.4.3-2: SL-PSSCH-TxParameters-r14

	Derivation Path: 36.331 clause 6.3.8

	Information Element
	Value/remark
	Comment
	Condition

	SL-PSSCH-TxParameters-r14 ::= SEQUENCE {
	
	
	

	minMCS-PSSCH-r14
	0
	
	QPSK

	
	11
	
	16QAM

	maxMCS-PSSCH-r14
	10
	
	QPSK

	
	19
	
	16QAM

	}
	
	
	


6.6.2.1G.1.5
Test requirements

The measured UE mean power in the channel bandwidth, derived in step 3, shall fulfil requirements in Table 6.2.3G.1.1.5-1as appropriate, and the power of any UE emission shall fulfil requirements in Table.6.6.2.1G.1.5-1.

Table 6.6.2.1G.1.5-1: General E-UTRA spectrum emission mask, E-UTRA bands ≥ 5GHz

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	10

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-16
	-19
	30 kHz

	( 1-2.5
	-8
	-8
	1 MHz

	( 2.5-2.8
	-8
	-8
	1 MHz

	( 2.8-5
	-8
	-8
	1 MHz

	( 5-6
	-12
	-11
	1 MHz

	( 6-10
	-12
	-11
	1 MHz

	( 10-15
	-23
	-11
	1 MHz

	( 15-20
	
	-11
	1 MHz

	( 20-25
	
	-23
	1 MHz

	Note 1:
The first and last measurement position with a 30 kHz filter is at ΔfOOB equals to 0.015 MHz and 0.985 MHz.
Note 2:
At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.

Note 3:
The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel


NOTE:
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
<< Unchanged text skipped >>
6.6.2.3G
Adjacent Channel Leakage power Ratio for V2X Communication

6.6.2.3G.1
Adjacent Channel Leakage power Ratio for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

6.6.2.3G.1.1
Test purpose

To verify that V2X UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR) when UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions.
6.6.2.3G.1.2
Test applicability

This test case applies to E-UTRA UE release 14 and forward which support V2X communication.
6.6.2.3G.1.3
Minimum conformance requirements

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating bands specified in Table 5.2G-1, the requirements in subclause 6.6.2.3 apply except for the ACLR requirements for power class 2 V2X UE.
For power class 2 V2X UE, the assigned channel power and adjacent channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3G.1.3-1. If the measured adjacent channel power is greater than –50dBm then ACLR shall be higher than the value specified in Table 6.6.2.3G.1.3-1.

Table 6.6.2.3G.1.3-1: ACLR requirements for power class 2 V2X Communication
	
	Channel bandwidth / ACLR / Measurement bandwidth

	
	10 MHz
	20 MHz

	ACLR
	31 dB
	31 dB

	E-UTRA channel Measurement bandwidth
	9.0 MHz
	18 MHz

	Adjacent channel centre frequency offset [MHz]
	+10

/

-10
	+20

/

-20


The normative reference for this requirement is TS 36.101 [2] clause 6.6.2G, and clause 6.6.2.3.

6.6.2.3G.1.4
Test description

6.6.2.3G.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 bandwidths based on E-UTRA bands specified in sub-clause 5.2G. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.6.2.3G.1.4.1-1 the details of the V2X reference measurement channels (RMCs) are specified in sub-clause A.8.3 and the GNSS configuration in TS 36.508 [7] subclause 4.11.
Table 6.6.2.3G.1.4.1-1: Test Configuration for V2X sidelink transmission 

	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies
(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths
(as specified in subclause 5.4.2G)
	Lowest, Mid, Highest

	Test Parameters for Channel Bandwidths

	
	V2X sidelink transmission

	Ch BW
	Mod'n
	RB Allocation

	10MHz
	QPSK
	12

	10MHz
	QPSK
	48

	10MHz
	16QAM
	12

	10MHz
	16QAM
	48

	20MHz
	QPSK
	18

	20MHz
	QPSK
	96

	20MHz
	16QAM
	18

	20MHz
	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.

Note 2:
The RBstart of partial RB allocation shall be RB#0 and RB# (max+1 - RB allocation) of the channel bandwidth.


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 with the exception specified in clause 6.6.2.3G.1.4.3.

3.
The V2X reference measurement channel is set according to Table 6.6.2.3G.1.4.1-1
4.
The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS36.508 [7] Table 4.11.2-2. Geographical area #1 is also pre-configured in the UE.
5.
Propagation conditions are set according to Annex B.0;

6.
Ensure the UE is in State 5A-V2X in Transmit Mode according to TS 36.508 [7] clause 4.5.9.

7.
The GNSS simulator is triggered to start step 1 of Scenario #1 to simulate a location in the centre of Geographical area #1. Wait for the UE to acquire the GNSS signal and start to transmit.

6.6.2.3G.1.4.2
Test procedure

1.
The V2X UE schedules the V2X RMC with transmission power at PUMAX level according to SL-V2X-Preconfiguration which is in line with the test configuration in Table 6.6.2.3G.1.4.1-1;

2.
Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in subclass 6.2.3G.1 for power class 3 UE, and shall meet the requirements described in subclass 6.2.3G.2 for power class 2 UE. The period of the measurement shall be at least the continuous duration of one sub-frame (1ms). For TDD slots with transient periods are not under test.

3.
Measure the rectangular filtered mean power for E-UTRA sidelink.

4.
Measure the rectangular filtered mean power of the first E-UTRA adjacent channel on both lower and upper side of the E-UTRA sidelink channel, respectively.

6.
Calculate the ratios of the power between the values measured in step 3 over step 4 for lower and upper E-UTRAACLR, respectively.

6.6.2.3G.1.4.3
Message contents

Refer to the subclause 6.6.2.1G.1.4.3
6.6.2.3G.1.5
Test requirements

-
The measured UE mean power in the channel bandwidth, derived in step 2, shall fulfil requirements in subclause 6.2.3G.1 for power class 3 UE, and shall meet the requirements described in subclass 6.2.3G.2 for power class 2 UE as appropriate,

and

-
if the measured adjacent channel power is greater than –50 dBm then the measured E-UTRAACLR, derived in step 6, shall be higher than the limits in table 6.6.2.3.5.1-1.

Table6.6.2.3G.1.5-1: E-UTRA UE ACLR for power class 3 UE

	
	Channel bandwidth / E-UTRAACLR1 / measurement bandwidth

	
	10MHz
	20MHz

	E-UTRAACLR1
	29.2dB
	29.2dB

	E-UTRA channel Measurement bandwidth
	9.0 MHz
	18 MHz

	UE channel
	+10MHz or

-10MHz
	+20MHz or

-20MHz


Table6.6.2.3G.1.5-2: E-UTRA UE ACLR for power class 2 UE

	
	Channel bandwidth / E-UTRAACLR1 / measurement bandwidth

	
	10MHz
	20MHz

	E-UTRAACLR1
	30.2dB
	30.2dB

	E-UTRA channel Measurement bandwidth
	9.0 MHz
	18 MHz

	UE channel
	+10MHz or

-10MHz
	+20MHz or

-20MHz


<< Unchanged text skipped >>
6.6.3G
Transmitter Spurious emissions for V2X

6.6.3G.1
Transmitter Spurious emissions for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

6.6.3G.1.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

6.6.3G.1.2
Test applicability

This test case applies to UE which support V2X Sidelink communication and Band 47.

6.6.3G.1.3
Minimum conformance requirements

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating bands specified in subclause 5.2G, the transmitter spurious emissions limit in table 6.6.3G.1.3-2 apply for the frequency ranges more than FOOB listed in table 6.6.3G.1.3-1 from the edge of the transmission bandwidth.
Table 6.6.3G.1.3-1: Boundary between E-UTRA out of band and spurious emission domain
	Channel bandwidth 
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	OOB boundary FOOB (MHz)
	2.8
	6
	10
	15
	20
	25


Table 6.6.3G.1.3-2: Spurious emissions limits

	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 
	

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 
	

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz
	

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26GHz
	-30dBm
	1MHz
	2

	NOTE 1:
Applies for Band 22, Band 42, Band 43 and Band 48.
NOTE 2:
Applies for Band 46 and Band 47.


6.6.3G.1.4
Test description

6.6.3G.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 bandwidths based on E-UTRA bands specified in sub-clause 5.2G. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.6.3G.1.4.1-1 the details of the V2X reference measurement channels (RMCs) are specified in sub-clause A.8.3 and the GNSS configuration in TS 36.508 [7] subclause 4.11.
Table 6.6.3G.1.4.1-1: Test Configuration for V2X sidelink transmission
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies
(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths
(as specified in subclause 5.4.2G)
	Lowest, Mid,  Highest

	Test Parameters for Channel Bandwidths

	
	V2X sidelink transmission

	Ch BW
	Mod'n
	RB Allocation

	10MHz
	QPSK
	3

	10MHz
	QPSK
	48

	20MHz
	QPSK
	3

	20MHz
	QPSK
	96

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.
Note 2:
The 3 RB allocation shall be tested at both RB #0 and RB #max-2 of the channel bandwidth.


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 with the exception specified in clause 6.6.2G.1.4.3-1.

3.
The V2X reference measurement channel is set according to Table 6.6.3G.1.4.1-1

4.
The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS36.508 [7] Table 4.11.2-2. Geographical area #1 is also pre-configured in the UE.
5.
Propagation conditions are set according to Annex B.0;

6.
Ensure the UE is in State 5A-V2X in Transmit Mode according to TS 36.508 [7] clause 4.5.9.

7.
The GNSS simulator is triggered to start step 1 of Scenario #1 to simulate a location in the centre of Geographical area #1. Wait for the UE to acquire the GNSS signal and start to transmit.
6.6.3G.1.4.2
Test procedure
1.
The V2X UE schedules the V2X RMC with transmission power at PUMAX level according to SL-V2X-Preconfiguration which is in line with the test configuration in Table 6.6.3G.1.4.1-1;

2.
Measure the power of the transmitted signal with a measurement filter of bandwidths according to table 6.6.3G.1.5-1. The centre frequency of the filter shall be stepped in contiguous steps according to table 6.6.3G.1.5-1. The measured power shall be verified for each step. The measurement period shall capture the active time slots.

6.6.3G.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6, with the following exception

Table 6.6.3G.1.4.3-1: SL-V2X-Preconfiguration-r14

	Derivation Path: 36.508 Table 4.10.1.1-1

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-Preconfiguration-r14 ::= SEQUENCE {
	
	
	

	  v2x-PreconfigFreqList-r14 SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	One entry of v2x-PreconfigFreqInfo
	
	

	    SL-V2X-PreconfigFreqInfo-r14[1] ::= SEQUENCE {
	
	
	

	      v2x-CommPreconfigGeneral-r14 SEQUENCE {
	
	SL-PreconfigGeneral-r12
	

	        maxTxPower-r12
	23
	
	Power class3

	
	26
	
	Power class2

	        sl-bandwidth-r12
	n50
	10Mhz
	

	
	n100
	20Mhz
	

	    }
	
	
	

	  v2x-CommPreconfigSync-r14 SEQUENCE {
	
	SL-PreconfigSync-r12
	

	    syncOffsetIndicators-r14 SEQUENCE {
	
	
	

	      syncOffsetIndicator1-r14
	Not Present
	Double synchronization signal transmission
	

	    }
	
	
	

	  }
	
	
	

	  v2x-CommRxPoolList-r14 SEQUENCE (SIZE (1..maxSL-V2X-RxPoolPreconf-r14)) OF SL-V2X-PreconfigCommPool-r14 {
	1 entry
	
	

	    SL-V2X-PreconfigCommPool-r14[1]
	SL-V2X-PreconfigCommPool-r14-DEFAULT using condition BITMAP_6 and exception listed in Table 6.6.3G.1.4.3-2
	
	

	  }
	
	
	

	    v2x-CommTxPoolList-r14 SEQUENCE (SIZE (1..maxSL-V2X-TxPoolPreconf-r14)) OF SL-V2X-PreconfigCommPool-r14 {
	
	
	

	      SL-V2X-PreconfigCommPool-r14[1]
	SL-V2X-PreconfigCommPool-r14-DEFAULT using condition BITMAP_6 and exception listed in Table 6.6.3G.1.4.3-2
	
	

	    }
	
	
	

	}
	
	
	


Table 6.6.3G.1.4.3-2: SL-V2X-PreconfigCommPool-r14-DEFAULT

	Derivation Path: 36.508 Table 4.6.3-20J

	Information Element
	Value/remark
	Comment
	Condition

	SL-CommResroucePoolV2X-r14-DEFAULT ::= SEQUENCE {
	
	
	

	  sl-Subframe-r14 CHOICE {
	
	
	

	    bs20-r14
	11111111111111111111
	
	BITMAP_6

	  }
	
	
	

	sizeSubchannel-r14
  
	n5
	
	PSSCH RB allocation is 3

	
	n50
	
	PSSCH RB allocation is 48

	
	n100
	
	PSSCH RB allocation is 96

	  numSubchannel-r14
	n1
	
	

	  dataTxParameters-r14 SEQUENCE {
	
	
	

	    p0-r12
	31
	It’s set to the maximum value to disable its effect on transmission power.
	

	  }
	
	
	

	}
	
	
	


6.6.3G.1.5
Test requirement

The measured average power of transmitter spurious emissions measured in step2 shall not exceed the value in table 6.6.3G.1.5-1.The spurious emission limits apply for the frequency ranges that are more than ΔfOOB (MHz) from the edge of the channel bandwidth shown in Table 6.6.3G.1.3-1.
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
Table 6.6.3G.1.5-1: General spurious emissions test requirements
	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz
	

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz
	

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz
	

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26GHz
	-30dBm
	1MHz
	2

	NOTE 1:
Applies for Band 22, Band 42, Band 43 and Band 48.
NOTE 2:
Applies for Band 46 and Band 47.


<< End of Change >>
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