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6.6.2.1G.3
Spectrum Emission Mask for V2X Communication / Intra-band contiguous MCC operation



6.6.2.1G.3.1
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.3.2
Test Applicability

This test case applies to E-UTRA UE release 14 and forward which support V2X communication and support Intra-band contiguous MCC operation.
6.6.2.1G.3.3
Minimum conformance requirements

For intra-band contiguous multi-carrier operation, the general CA spectrum emission mask for Bandwidth Class B shall apply, which refers to the minimum conformance requirements defined in clause 6.6.2.1A.0.

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

6.6.2.1G.3.4
Test Description

6.6.2.1G.3.4.1
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.3.4.1-1 the details of the V2X reference measurement channels (RMCs) are specified in sub-clause A.8.3 and reference GNSS configuration as defined in Table C.2-8.
Table 6.6.2.1G.3.4.1-1: Test Configuration Table for PSSCH and PSCCH

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	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

subclause 5.4.2G
	Lowest NRB_agg, Highest NRB_agg

	Test Parameters for V2X MCC Configuration

	V2X MCC Channel Bandwidth
	V2X Sidelink Configuration

	Configuration ID
	CC1
NRB
	CC2
NRB
	CC1 & CC2
Mod
	NRB_alloc
	CC1 and CC2
RB Allocation (LCRB @ RBstart)

	1
	50
	50
	QPSK
	12
	CC1_12@0
	CC2_0@0

	1a
	50
	50
	QPSK
	12
	CC1_0@0
	CC2_12@38

	2
	50
	50
	QPSK
	48
	CC1_48@0
	CC2_0@0

	2a
	50
	50
	QPSK
	48
	CC1_0@0
	CC2_48@2

	3
	50
	50
	QPSK
	96
	CC1_48@0
	CC2_48@2

	4
	50
	50
	16QAM
	12
	CC1_12@0
	CC2_0@0

	4a
	50
	50
	16QAM
	12
	CC1_0@0
	CC2_12@38

	5
	50
	50
	16QAM
	48
	CC1_48@0
	CC2_0@0

	5a
	50
	50
	16QAM
	48
	CC1_0@0
	CC2_48@2

	6
	50
	50
	16QAM
	96
	CC1_48@0
	CC2_48@2

	7
	50
	50
	QPSK
	2
	CC1_1@0
	CC2_1@49

	Note1: The starting resource block shall be RB #0 and RB# (max+1 - RB allocation) of the aggregated channel bandwidth, each correspond to configuration ID n or na, n = 1,2,4,5.


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Figure A.89a.

2.
Propagation conditions are set according to Annex B.0

3.
Ensure the UE is in test state 5A-V2X, according to TS 36.508 [7] clause 4.5.9.  Message contents are defined in clause 6.6.2.1G.3.4.3

6.6.2.1G.3.4.2
Test procedure

1.
Set the V2X sidelink communication parameters for both the V2X sidelink capable UE (hereinafter referred to as V2X UE) and SS according to SL-V2X-Preconfiguration in TS36.508[7] Table [6.8.2.1-1A] 
with the exception specified in table 6.6.2.1G.3.4.3-1;

2.
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.3.4.1-1;
3.
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.1.1.5-1 for 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.

4.
Measure the power of the transmitted signal with a measurement filter of bandwidths according to table 6.6.2.1G.3.5-1. 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.3.4.3
Message Contents

Message content are according to 36.508[7] Table [6.8.2.1-1A] with the exception listed in table 6.6.2.1G.3.4.3-1, 6.6.2.1G.3.4.3-2 and 6.6.2.1G.3.4.3-3

Table 6.6.2.1G.3.4.3-1: SL-V2X-PreconfigFreqInfo-r14-DEFAULT for CC1 & CC2

	Derivation Path: 36.331 clause 9.3.2

	Information Element
	Value/remark
	Comment
	Condition

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

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

	      maxTxPower-r12
	23
	
	Power class 3

	      sl-bandwidth-r12
	n50
	10Mhz
	V2X_47B

	      }
	
	
	

	    }
	
	
	

	    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 6.6.2.1G.3.4.3-2
	SL-V2X-PreconfigCommPool-r14
	

	  }
	
	
	

	    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 6.6.2.1G.3.4.3-2
	
	

	    }
	
	
	

	    v2x-ResourceSelectionConfig
	SL-CommTxPoolSensingConfig-r14-DEFAULT with exception listed in Table 6.6.2.1G.3.4.3-3
	
	

	  syncPriority-r14
	GNSS
	
	

	}
	
	
	


Table 6.6.2.1G.3.4.3-2: 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
	n1
	
	NRB_alloc = 1

	
	n12
	
	NRB_alloc = 12

	
	n48
	
	NRB_alloc = 48, NRB_alloc = 96

	  numSubchannel-r14
	n1
	
	

	  startRB-Subchannel-r14
	According to the test configuration in table 6.6.2.1G.3.4.1-1
	
	

	  dataTxParameters-r14 SEQUENCE {
	
	
	

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

	  }
	
	
	

	  syncAllowed-r14 ::= SEQUENCE {
	
	
	

	    gnss-Sync-r14
	True
	The resource of CC1 can be used if the UE is directly or indirectly synchronized to GNSS 
	CC with LCRB >0

	     enb-Sync-r14
	True
	The resource of CC1 can be used if the UE is directly or indirectly synchronized to enb
	CC with LCRB =0

	  }
	
	
	

	}
	
	
	


Table 6.6.2.1G.3.4.3-3: 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.3.5
 Test Requirement

The power of any UE emission shall fulfil requirements in Table. 6.6.2.1G.3.5-1 Bandwidth Class B
Table 6.6.2.1G.3.5-1: General E-UTRA spectrum emission mask for CA Bandwidth Class B, E-UTRA bands > 5GHz

	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	50RB+50RB

(19.9 MHz)
	Measurement bandwidth

	( 0-1
	-19
	30 kHz

	( 1-5
	-8
	1 MHz

	( 5-14.95
	-11
	1 MHz

	( 14.95-19.90
	-11
	1 MHz

	( 19.90-19.95
	-23
	1 MHz

	( 19.95-24.90
	-23
	1 MHz


<Changed Contents 1 End>
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6.6.3G.3
Introduction of Spurious emission for V2X Communication / Intra-band contiguous MCC operation




6.6.3G.3.1
Test purpose

To verify that transmitter of UE that support V2X MCC operation does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.

6.6.3G.3.2
Test applicability

This test case applies to E-UTRA UE release 14 and forward which support V2X communication.

6.6.3G.3.3
Minimum conformance requirements

For intra-band contiguous carrier aggregation the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.6.3G.3.3-1from the edge of the aggregated channel bandwidth (Table 5.6A-1). For frequencies ΔfOOB greater than FOOB the spurious emission requirements in Table 6.6.3G.3.3-2 are applicable.

Table 6.6.3G.3.3-1: Boundary between E-UTRA out of band and spurious emission domain for intra-band contiguous carrier aggregation

	CA Bandwidth Class
	OOB boundary FOOB

(MHz)

	A
	Table 6.6.3.1.3-1

	B
	BWChannel_CA + 5

	C
	BWChannel_CA + 5


Table 6.6.3G.3.3-1: 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.


The normative reference for this requirement is TS 36.101 [2] subclause 6.6.3G.

6.6.3G.3.4
Test description

6.6.3G.3.4.1
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.3.4.1-1 the details of the V2X reference measurement channels (RMCs) are specified in sub-clause A.8.3 and reference GNSS configuration as defined in Table C.2-8.
Table 6.6.3G.3.4.1-1: Test Configuration for V2X sidelink transmission
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	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

subclause 5.4.2G
	Lowest NRB_agg, Highest NRB_agg

	Test Parameters for V2X MCC Configuration

	V2X MCC Channel Bandwidth
	V2X Sidelink Configuration

	Configuration ID
	CC1
NRB
	CC2
NRB
	CC1 & CC2
Mod
	NRB_agg
	CC1 and CC2
RB Allocation (LCRB @ RBstart)

	1
	50
	50
	QPSK
	48
	CC1_48@0
	CC2_0@0

	2
	50
	50
	QPSK
	1
	CC1_1@0
	CC2_0@0

	3
	50
	50
	QPSK
	1
	CC1_1@49
	CC2_0@0

	4
	50
	50
	QPSK
	2
	CC1_1@0
	CC2_1@49

	5
	50
	50
	QPSK
	96
	CC1_48@0
	CC2_48@2

	Note 1: CA Configuration Test CC Combination settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.4.2G

Note 2:
If in the CA Configuration UE supports multiple CC Combinations with the same NRB_agg , only the first of those is tested, according to the order on the Test Configuration Table list.


1. Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Figure [A.89a].

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

3. Set the V2X sidelink communication parameters for both the V2X sidelink capable UE (hereinafter referred to as V2X UE) and SS according to SL-V2X-Preconfiguration in TS36.508 [7] subclause Table [6.8.2.1-1A] with the exception specified in table 6.6.3G.3.4.3-1;
4. Ensure the UE is in Side link State 5A-V2X, according to TS 36.508 [7] clause [4.5.9].  Message contents are defined in clause 6.6.3G.3.4.3
6.6.3G.3.4.2
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.3.4.1-1;

2.
Measure the power of the transmitted signal with a measurement filter of bandwidths according to table 6.6.3G.3.5-1. The centre frequency of the filter shall be stepped in contiguous steps according to table 6.6.3G.3.5-1. The measured power shall be verified for each step. The measurement period shall capture the active time slots.

6.6.3G.3.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6 with following exceptions.

Table 6.6.3G.3.4.3-1: SL-V2X-PreconfigFreqInfo-r14-DEFAULT for CC1 & CC2

	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 {
	One entry of v2x-PreconfigFreqInfo
	
	

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

	      maxTxPower-r12
	23
	
	Power class3

	      sl-bandwidth-r12
	n50
	10Mhz
	

	      }
	
	
	

	    }
	
	
	

	    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.3.4.3-2
	
	

	  }
	
	
	

	    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.3.4.3-2
	
	

	    }
	
	
	

	}
	
	
	


Table 6.6.3G.3.4.3-2: 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
	As required in Table 6.6.3G.3.4.1-1
	
	BW10

	  numSubchannel-r14
	n1
	
	

	  dataTxParameters-r14 SEQUENCE {
	
	
	

	  p0-r12
	31
	It’s set to the maximum value to disable its effect on transmission power.
	PSSCH+PSCCH TP1, PSSCH+PSCCH TP2,
PSSCH+PSCCH TP3

	  }
	
	
	

	  syncAllowed-r14 ::= SEQUENCE {
	
	
	

	    gnss-Sync-r14
	True
	The resource of CC1 can be used if the UE is directly or indirectly synchronized to GNSS 
	CC with LCRB >0

	     enb-Sync-r14
	True
	The resource of CC1 can be used if the UE is directly or indirectly synchronized to enb
	CC with LCRB =0

	  }
	
	
	

	}
	
	
	


6.6.3G.3.5
Test requirement
The measured average power of transmitter spurious emissions measured in step2 shall not exceed the value in table 6.6.3G.3.3-1.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.3.3-1.
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F.1.2
Measurement of transmitter

Table F.1.2-1: Maximum Test System Uncertainty for transmitter tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2.2 UE Maximum Output Power
	±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.5 dB, 4.2GHz < f ≤ 6GHz
	

	6.2.2_1 Maximum Output Power for HPUE
	±0.7 dB, f ≤ 3.0GHz
	

	6.2.2A.1 UE Maximum Output Power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.2 for sum of powers of all CCs
	

	6.2.2A.2 UE Maximum Output Power for CA (inter-band DL CA and UL CA)
	Same as 6.2.2 for sum of powers of all CCs
	

	6.2.2A.4 UE Maximum Output Power for CA (3UL CA)
	Same as 6.2.2 for sum of powers of all CCs
	

	 <Unchanged rows omitted>

	6.6.2.1F Spectrum Emission Mask for UE category NB1
	Same as 6.6.2.1
	

	6.6.2.1G.3
Spectrum Emission Mask for V2X Communication / Intra-band contiguous MCC operation
	Same as 6.6.2.1G.1
	

	<Unchanged rows omitted>

	6.6.3EA.1 Transmitter Spurious emissions for UE category M1
	Same as 6.6.3.1
	

	6.6.3G.3
Introduction of Spurious emission for V2X Communication / Intra-band contiguous MCC operation
	Same as 6.6.3G.1
	

	<Unchanged rows omitted>


<Changed Contents 3 End>
<Unchanged Contents Omitted>
<Changed Contents 4 Start>
F.3.2
Measurement of transmitter

Table F.3.2-1: Derivation of Test Requirements (Transmitter tests)

	Test
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	6.2.2 UE Maximum Output Power
	f ≤ 3.0GHz
Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm ±2 dB

Power class 4: [FFS]

3.0GHz < f ≤ 4.2GHz

Power class 3: 23dBm +2/-3 dB

3.0GHz < f ≤ 4.2GHz

Power class 3: 23dBm +2/-3 dB
	0.7 dB

0.7 dB

0.7 dB

0.7 dB

1.0 dB

1.5 dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm ±2.7 dB

Power class 4: [FFS]

Power class 3: 23dBm +3.0/-4.0 dB

Power class 3: 23dBm +3.5/-4.5 dB

	6.2.2_1 UE Maximum Output Power for HPUE
	f ≤ 3.0GHz
Power class 1: 31dBm +2/-3dB
	0.7dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 1: 31dBm +2.7/-3.7dB

	6.2.2A.1 UE Maximum Output Power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.2
	Same as 6.2.2
	Same as 6.2.2

	<Unchanged rows omitted>

	6.6.2.1F Spectrum Emission Mask for UE category NB1
	For all frequencies -35dBm to 26dBm / 30kHz

For frequencies that are Foffset away from edge of NB1 channel edge as defined in Table 6.6.2.1F.3-2, same as 6.6.2.1
	All cases:

f ≤ 3.0GHz
1.5dB 


	For all frequencies interpolated Minimum Requirement + TT

	6.6.2.1G.3
Spectrum Emission Mask for V2X Communication / Intra-band contiguous MCC operation
	Same as 6.6.2.1G.1
	Same as 6.6.2.1G.1
	Same as 6.6.2.1G.1

	<Unchanged rows omitted>

	6.6.3EA.1 Transmitter Spurious emissions for UE category M1
	Same as 6.6.3.1
	Same as 6.6.3.1

	6.6.3G.3
Introduction of Spurious emission for V2X Communication / Intra-band contiguous MCC operation
	Same as 6.6.3G.1
	Same as 6.6.3G.1
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