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<Start of Changes>

6.3.3G
UE Transmit OFF power for V2X Communication

6.3.3G.1
UE Transmit OFF power for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

6.3.3G.1.1
Test purpose

To verify that the UE transmit OFF power is lower than the value specified in the test requirement.
6.3.3G.1.2
Test applicability

The requirements of this test case apply in the test case 6.3.4G.1 General ON/OFF time mask for V2X Communication / Non-concurrent with E-UTRA uplink transmissions to all types of UE that support V2X Sidelink communication and Band 47.

6.3.3G.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 TS 36.101 [2] Table 5.5G-1, the V2X UE shall meet the Transmit OFF power in subclause 6.3.3D.0.
The normative reference for this requirement is TS 36.101 [2] clause 6.3.3G.
6.3.3G.1.4
Test description

This test is covered by clause 6.3.4G.1 General ON/OFF time mask for V2X Communication / Non-concurrent with E-UTRA uplink transmissions.
6.3.3G.1.5
Test requirements

The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.3G.1.5-1.
Table 6.3.3G.1.5-1: Transmit OFF power
	
	Channel bandwidth / Transmit OFF power / measurement bandwidth

	
	10 MHz
	20 MHz

	Transmit OFF power
	For carrier frequency 4.2GHz < f ≤ 6.0GHz: ≤ -48 dBm

	Measurement bandwidth
	9.0 MHz
	18.0 MHz


6.3.3G.2
UE Transmit OFF power for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions

Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- Applicability spec

6.3.3G.2.1
Test purpose

To verify that the UE transmit OFF power is lower than the value specified in the test requirement.
6.3.3G.2.2
Test applicability

The requirements of this test case apply in the test case 6.3.4G.2 General ON/OFF time mask for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions to all types of E-UTRA UE release 14 and forward that support V2X communication.

6.3.3G.2.3
Minimum conformance requirements

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 TS 36.101 [2] Table 5.2G-2, the requirements in subclause 6.3.3A apply for as specified for the corresponding inter-band con-current operation with uplink assigned to two bands.

The normative reference for this requirement is TS 36.101 [2] clause 6.3.3G.
6.3.3G.2.4
Test description

This test is covered by clause 6.3.4G.2 General ON/OFF time mask for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions.
6.3.3G.2.5
Test requirements

The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.3G.2.5-1.
Table 6.3.3G.2.5-1: Transmit OFF power
	
	Channel bandwidth / Minimum output power / Measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Transmit OFF power
	For carrier frequency f ≤ 3.0GHz: ≤-48.5 dBm

For carrier frequency 3.0GHz < f ≤ 4.2GHz: ≤-48.2 dBm

For carrier frequency 4.2GHz < f ≤ 6.0GHz : ≤-48 dBm

	Measurement bandwidth
	
	
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


6.3.3G.3
UE Transmit OFF power for V2X Communication / Intra-band contiguous multi-carrier operation

Editor’s note: This test case is incomplete. The following items are missing or incomplete:

- Annexes A, F.1.2 and the test tolerance in Annexes F.3.2

- Applicability spec
6.3.3G.3.1
Test purpose

To verify that the UE transmit OFF power is lower than the value specified in the test requirement.

6.3.3G.3.2
Test applicability

The requirements of this test case apply in the test case 6.3.4G.3 General ON/OFF time mask for V2X Communication / Intra-band contiguous multi-carrier operation to all types of UE that support Intra-band contiguous multi-carrier operation V2X Sidelink Communication and Band 47.

6.3.3G.3.3
Minimum conformance requirements

For intra-band contiguous E-UTRA V2X multiple carrier transmissions, the requirements in subclause 6.3.3A apply as specified for the corresponding intra band contiguous carrier aggregation.

The normative reference for this requirement is TS 36.101 [2] clause 6.3.3G.

6.3.3G.3.4
Test description

This test is covered by clause 6.3.4G.4 General ON/OFF time mask for V2X Communication / Intra-band contiguous multi-carrier operation.
6.3.3G.3.5
Test requirement

The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.3G.3.5-1.
Table 6.3.3G.3.5-1: Transmit OFF power
	
	Channel bandwidth / Transmit OFF power / measurement bandwidth

	
	20 MHz

	Transmit OFF power
	For carrier frequency 4.2GHz < f ≤ 6.0GHz: ≤ -50+TT dBm

	Measurement bandwidth
	18.0 MHz


<Unchanged Sections Omitted>
6.3.5G.2
Power Control Absolute power tolerance for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:
- Applicability spec is left to be updated.

6.3.5G.2.1
Test Purpose

To verify the ability of the UE transmitter to set its initial output power for each component carrier to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms when being configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.5G-2.
6.3.5G.2.2
Test applicability

This test case applies to all types of E-UTRA UE release 14 and forward that support simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-UTRA V2X / E-UTRA bands specified in Table 5.5G-2.

6.3.5G.2.3
Minimum conformance requirements

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 TS 36.101 [2] Table 5.5G-2, the requirements in subclause 6.3.5G.1.3 apply for V2X sidelink transmission and the requirements in subclause 6.3.5.1.3 apply for the E-UTRA uplink transmission.
The normative reference for this requirement is TS 36.101 [2] clause 6.3.5G . 
<Unchanged Sections Omitted>

6.5.1G
Frequency Error for V2X Communication

6.5.1G.1
Frequency Error for V2X Communication / Non-concurrent with E-UTRA uplink transmission
6.5.1G.1.1
Test purpose

This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.

Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.

Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.

6.5.1G.1.2
Test applicability

This test case applies to all types of UE that support V2X Sidelink communication and Band 47.
6.5.1G.1.3
Minimum Conformance Requirements

The UE modulated carrier frequency for V2X sidelink transmissions shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the absolute frequency in case of using GNSS synchronization source. The same requirements applied over a period of one time slot (0.5 ms) compared to the relative frequency in case of using the E-UTRA Node B or V2X UE sidelink synchronization signals.

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-1, the requirements in TS 36.101[2] subclause 6.5.1G apply for V2X sidelink transmission and the requirements in TS 36.101[2] subclause 6.5.1 apply for the E-UTRA uplink transmission.
The normative reference for this requirement is TS 36.101[2] clause 6.5.1G

6.5.1G.1.4
Test description

6.5.1G.1.4.1
Initial condition

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 table 5.4.2G.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.5.1G.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.8.3 and the GNSS configuration in TS 36.508 [7] subclause 4.11.
Table 6.5.1G.1.4.1-1: Test Configuration Table
	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
	Mid 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
	RB allocation

	10MHz
	QPSK
	48

	20MHz
	QPSK
	96


1.
Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.89.

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 6.5.1G.1.4.3.

3.
The V2X reference measurement channel is set according to Table 6.5.1G.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 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.

6.5.1G.1.4.2
Test procedure

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.

2.
The UE transmits at PUMAX level according to pre-configured parameters for the duration of the test.

3.
Measure the Frequency Error using Global In-Channel Tx-Test (Annex E).

6.5.1G.1.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.7.I and 4.10 with following exceptions.

Table 6.5.1G.1.4.3-1: +CCUTLE (Initial condition)

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


6.5.1G.1.5
Test requirement

The 20 frequency error Δf results must fulfil the test requirement:

|Δf| ≤ (0.1 PPM + 36 Hz)

6.5.1G.2
Frequency error for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:
- Applicability spec is left to be updated.

- MU and TT is left to be updated.

6.5.1G.2.1
Test Purpose

This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.

Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.

Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.
6.5.1G.2.2
Test applicability

This test case applies to all types of E-UTRA UE release 14 and forward that support simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-UTRA V2X / E-UTRA bands specified in TS 36.101 [2] Table 5.5G-2.

6.5.1G.2.3
Minimum conformance requirements

The UE modulated carrier frequency for V2X sidelink transmissions shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the absolute frequency in case of using GNSS synchronization source. The same requirements applied over a period of one time slot (0.5 ms) compared to the relative frequency in case of using the E-UTRA Node B or V2X UE sidelink synchronization signals.
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 TS 36.101 [2] Table 5.5G-2, the requirements in subclause 6.5.1G.1.3 apply for V2X sidelink transmission and the requirements in subclause 6.5.1.3 apply for the E-UTRA uplink transmission.
The normative reference for this requirement is TS 36.101 [2] clause 6.5.1G.
6.5.1G.2.4
Test description

6.5.1G.2.4.1
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 Inter-band con-current V2X configurations specified in Table 5.4.2G.1-2. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.5.1G.2.4.1-1. The details of the uplink and V2X reference measurement channels (RMCs) are specified in Annexes A.2 and A.8.3 respectively. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.5.1G.2.4.1-1: Test Configuration Table

	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

TS 36.508 [7] subclause 4.3.1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink
	Uplink Configuration
	V2X Configuration

	Ch BW
	Mod'n
	RB allocation
	Mod'n
	RB allocation
	Ch BW
	Mod'n
	RB allocation

	1.4 MHz
	QPSK
	6
	QPSK
	6
	10 MHz
	QPSK
	48

	3 MHz
	QPSK
	15
	QPSK
	15
	20 MHz
	QPSK
	96

	5 MHz
	QPSK
	25
	QPSK
	25
	

	10 MHz
	QPSK
	50
	QPSK
	50
	

	15 MHz
	QPSK
	75
	QPSK
	75
	

	20 MHz
	QPSK
	100
	QPSK
	100
	

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.93a.
2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.
3.
Downlink signals are initially set up according to Annex C.0, C.1, and C.3.0, and uplink signals according to Annex H.1 and H.3.0.

4.
The UL and V2X reference measurement channels are set according to Table 6.5.1G.2.4.1-1.

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

6.
Ensure the UE is in 3A-RF-V2X according to TS 36.508 [7] clause 5.2A.2C. Message content exceptions are defined in clause 6.5.1G.2.4.3.

6.5.1G.2.4.2
Test procedure

1.
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Table 6.5.1G.2.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
2.
The SS simultaneously sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC and V2X scheduling information via PDCCH DCI format 5A for SL_V_RNTI to schedule the V2X RMC according to Table 6.5.1G.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL and V2X RMCs.
3.
Set the Downlink signal level to the appropriate REFSENS value defined in Table 7.3.5-1. Send continuously uplink power control "up" commands in the uplink scheduling information to the UE to ensure that the UE transmits at PUMAX level for the duration of the test. Configure the UE to transmit PSCCH and PSSCH with the PUMAX level of each test points.

4.
Measure the Frequency Error over all component carriers in the V2X con-current band configuration using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.
6.5.1G.2.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6 with the exceptions in subclause 7.3.4.3 and Table 7.3.3-3. 

6.5.1G.2.5
Test requirement

The 20 frequency error Δf results for both concurrent bands must fulfil the test requirement:

|Δf| ≤ (0.1 PPM + TT)
<Unchanged Sections Omitted>

6.5.2.2G
Carrier leakage for V2X Communication

6.5.2.2G.0
Minimum conformance requirements

The requirements of subclause 6.5.2.2.3 shall apply for V2X transmissions.

For intra-band contiguous multi-carrier operation the carrier leakage requirement of 6.5.2A.2.0 shall apply.
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 6.5.2.2G.0 apply for V2X sidelink transmission and the requirements in subclause 6.5.2.2.3 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.2.

6.5.2.2G.1
Carrier leakage for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

6.5.2.2G.1.1
Test Purpose

Same test purpose in clause 6.5.2.2.1.
6.5.2.2G.1.2
Test applicability

This test case applies to all types of UE that supports V2X Sidelink communication and Band 47.
6.5.2.2G.1.3
Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.5.2.2G.0.
6.5.2.2G.1.4
Test description

6.5.2.2G.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 table 5.4.2G.1-2. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.5.2.2G.1.4.1-1. The details of the reference measurement channels (RMCs) are specified in Annex A.8.3 and the GNSS configuration in TS 36.508 [7] subclause 4.11. 

Table 6.5.2.2G.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

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
	12

	20 MHz
	QPSK
	18

	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] Table 4.10.1.1-1. Message content exceptions are defined in clause 6.5.2.2G.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 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.

6.5.2.2G.1.4.2
Test procedure

TP 1:

1
Set the V2X sidelink communication pre-configuration parameters for UE according to TS 36.508[7] Table 4.10.1.1-1 with the exception specified in table 6.5.2.2G.3.4.3-1 and Table 6.5.2.2G.3.4.3-2;

2
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. 

3
Measure the carrier leakage using Global In-Channel Tx-Test (Annex E). 

TP 2:
4
Set the V2X sidelink communication pre-configuration parameters for UE according to TS 36.508[7] Table 4.10.1.1-1 with the exception specified in table 6.5.2.2G.3.4.3-1 and Table 6.5.2.2G.3.4.3-3;

5
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. 

6
Measure the carrier leakage using Global In-Channel Tx-Test (Annex E).
6.5.2.2G.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 6.5.2.2G.1.4.3-1: SL-V2X-PreconfigCommPool configuration for 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
	n15
	
	BW10

	
	n20
	
	BW20

	  numSubchannel-r14
	1
	
	

	}
	
	
	


	Condition
	Explanation

	BW10
	10 MHz channel bandwidth cell environment

	BW20
	20 MHz channel bandwidth cell environment


Table 6.5.2.2G.1.4.3-2: maxTxPower configuration for test point 1

	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
	5
	Test point 1 checks the requirement for Output power > 0dBm
	

	  }
	
	
	

	}
	
	
	


Table 6.5.2.2G.1.4.3-3: maxTxPower configuration for 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
	-25
	Test point 2 checks the requirement for -30dBm <= Output power < 0dBm
	

	  }
	
	
	

	}
	
	
	


6.5.2.2G.1.5
Test requirement

Each of the 20 carrier leakage results, derived in Annex E.3.1, shall not exceed the values in table 6.5.2.2G.5-1.
Table 6.5.2.2G.5-1: Test requirements for Relative Carrier Leakage Power
	LO Leakage
	Parameters
	Relative Limit (dBc)

	
	Normal conditions:15 dBm ±10.5dB

Extreme conditions: 15 dBm ±14.5dB 
	-24.2

	
	Normal conditions:-15 dBm ±10.5dB

Extreme conditions: -15 dBm ±14.5dB
	-19.2


<Unchanged Sections Omitted>

6.5.2.3G.3
In-band emissions for non-allocated RB for V2X Communication / Intra-band contiguous MCC operation

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

-

The test tolerance is left FFS for carrier frequency operating on band 47 f > 5GHz

-
PSBCH is left TBD

-
Test mode of side link State [5A-V2X] in 36.508 is FFS.

6.5.2.3G.3.1
Test purpose

The in-band emissions are a measure of the interference falling into the non-allocated resources blocks, this is to verify that the inband emissions of V2X sidelink with intra-band contiguous MCC satisfy the minimum requirements listed in 6.5.2.3G.3.3.

6.5.2.3G.3.2
Test Applicability

This test case applies to all types of UE that supports Intra-band contiguous multi-carrier operation V2X Sidelink communication and Band 47.

6.5.2.3G.3.3
Minimum conformance requirements

For intra-band contiguous carrier aggregation bandwidth class B, the requirements in Table 6.5.2.3G.3.3-1 and 6.5.2.3G.3.3-2 apply within the aggregated transmission bandwidth configuration with both component carrier (s) active and one single contiguous PRB allocation of bandwidth 
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 at the edge of the aggregated transmission bandwidth configuration.

Table 6.5.2.3G.3.3-1: Minimum requirements for in-band emissions (allocated component carrier)

	Parameter 
	Unit
	Limit
	Applicable Frequencies

	General
	dB
	
[image: image2.wmf]{

}

RB

CRB

RB

CRB

RB

P

kHz

dBm

L

EVM

L

N

-

-

-

D

×

-

-

×

×

-

-

180

/

57

,

/

)

1

(

5

3

log

20

),

/

(

log

10

25

max

10

10


	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Exception for IQ image 

(NOTE 3)

	Carrier leakage
	dBc
	-25
	Output power > 0 dBm
	Exception for Carrier frequency (NOTE 4)

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10
	-40 dBm ( Output power < -30 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9. The limit is evaluated in each non-allocated RB. 

NOTE 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs

NOTE 3:
Exceptions to the general limit are allowed for up to [image: image3.wmf]CRBs
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 +1 RBs within a contiguous width of [image: image4.wmf]CRBs

L

 +1 non-allocated RBs. The measurement bandwidth is 1 RB.

NOTE 4:
Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs. The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in the non-allocated RB to the measured total power in all allocated RBs.

NOTE 5:
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 is the Transmission Bandwidth (see Figure 5.4.2-1) not exceeding 
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NOTE 6:
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 is the Transmission Bandwidth Configuration (see Figure 5.4.2-1) of the component carrier with RBs allocated. 

NOTE 7:
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 is the limit specified in Table 6.5.2.1G.3-1 for the modulation format used in the allocated RBs.

NOTE 8:
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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 for the first adjacent RB outside of the allocated bandwidth).

NOTE 9:

[image: image12.wmf]RB

P

 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.


Table 6.5.2.3G.3.3-2: Minimum requirements for in-band emissions (not allocated component carrier)

	Para-meter
	Unit
	Meas BW

NOTE 1
	Limit
	remark
	Applicable Frequencies

	General
	dB
	BW of 1 RB (180KHz rectangular)
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	The reference value is the average power per allocated RB in the allocated component carrier
	Any RB in the non allocated component carrier.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	IQ Image
	dB
	BW of 1 RB (180KHz rectangular)
	-25

(NOTE 2)
	The reference value is the average power per allocated RB in the allocated component carrier
	The frequencies of the
[image: image14.wmf]CRB
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 contiguous non-allocated RBs are unknown.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	Carrier leakage
	dBc
	BW of 1 RB (180KHz rectangular)
	NOTE 3
	The reference value is the total power of the allocated RBs in the allocated component carrier
	The frequencies of the up to 2 non-allocated RBs are unknown.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	
	
	
	-25
	Output power > 0 dBm
	
	

	
	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	
	

	
	
	
	-10
	-40 dBm ( Output power < -30 dBm
	
	

	NOTE1:
Resolution BWs smaller than the measurement BW may be integrated to achieve the measurement bandwidth.

NOTE 2:
Exceptions to the general limit are allowed for up to 
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+1 RBs within a contiguous width of 
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+1 non-allocated RBs.

NOTE 3:
Two Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs

NOTE 4:
NOTES 1, 5, 6, 7, 8, 9 from Table 6.5.2.3G.3.3-1 apply for Table 6.5.2.3G.3.3-2 as well.

NOTE 5:
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 for measured non-allocated RB in the non allocated component carrier may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.


The normative reference for this requirement is TS 36.101 [2] subclause 6.5.2G.3 and subclause 6.5.2A.3

6.5.2.3G.3.4
Test Description

6.5.2.3G.3.4.1
Initial Conditions

Initial conditions specify the set of UE parameters that UE needs be test in and the steps that SS should take with UE to reach the correct measurement state.

The initial test conditions consist of environment conditions, test frequencies and channel bandwidth based on E-UTRAN operating bands specified in table 5.4.2G.1-4 and propagation conditions. All these configurations shall be tested with applicable parameters for each channel bandwidth, and are shown in table 6.5.2.3G.3.4.1-1, the details of reference channel are specified in sub-clause A.8.3 and the reference GNSS configuration in TS 36.508 [7] subclause 4.11.
6.5.2.3G.3.4.1-1:
Table Initial Conditions

	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
	12
	CC1_12@0
	CC2_0@0

	2
	50
	50
	QPSK
	12
	CC1_0@0
	CC2_12@38

	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 1 or 2.


1. Connect the SS and GNSS simulator to UE antenna connectors according to the figure [A.89a] in TS 36.508 [7] Annex A.

1a. 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.

2. Propagation conditions are set according to Annex B.0.
3.
Trigger the UE to reset UTC time. (NOTE: The UTC time reset may be performed by MMI or AT command (+CUTCR).)
4.
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.
6.5.2.3G.3.4.2
Test Procedure

Test procedure for PSCCH+PSSCH:

[TP1: V2X UE output power > 10dBm]

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] subclause Table [6.8.2.1-1A] with the exception specified in table 6.5.2.3G.3.4.3-1 and Table 6.5.2.3G.3.4.3-2;

2.
Ensure the UE are in the Side link State [5A-V2X], according to TS 36.508 [7] clause [4.5.9]. Message contents are defined in clause 6.5.2.3G.3.4.3

3.
V2X UE schedules the V2X RMC according to SL-V2X-Preconfiguration in line with the test configuration in Table 6.5.2.3G.3.4.1-1;

4.
Measure the V2X UE output power to make sure V2X UE transmission power to be 10dBm +/- TT1 for carrier frequency  f > 5GHz, otherwise go back to step1 after tuning up power control parameters listed in table 6.5.2.3G.3.4.3-1 and Table 6.5.2.3G.3.4.3-2;

5.
Measure In-band emission using Global In-Channel Tx-Test (Annex E) on the component carrier with PRB allocated, and measure the power spectrum density on the component carrier without PRB allocated.

[TP2: V2X UE output power within (0,10)dBm]

Repeat the above steps 1~4 with the exception that making sure V2X UE transmission power to be 0dBm +/- TT1 for carrier frequency  f > 5GHz in step3.
[TP3: V2X UE output power within (0 -30)dBm]

Repeat the above steps 1~4 with the exception that making sure V2X UE transmission power to be -30dBm +/- TT1 for carrier frequency  f > 5GHz in step3.
[TP4: V2X UE output power (-40 -30)dBm]

Repeat the above steps 1~4 with the exception that making sure V2X UE transmission power to be -40dBm +/- TT1 for carrier frequency  f > 5GHz in step3.
Test procedure for PSBCH

TBD

6.5.2.3G.3.4.3
Message Contents

Message contents are according to TS 36.508 [7] subclause Table [6.8.2.1-1A] with the following exceptions:
Table 6.5.2.3G.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-PreconfigFreqInfo-r14-DEFAULT ::= SEQUENCE {
	
	
	

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

	      maxTxPower-r12
	10
	
	PSSCH+PSCCH TP1

	
	0
	
	PSSCH+PSCCH TP2

	
	-30
	
	PSSCH+PSCCH TP3,

PSSCH+PSCCH TP4

	      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-DEFAUL using condition BITMAP_6 and exception listed in Table 6.5.2.3G.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-DEFAUL using condition BITMAP_6 and exception listed in Table 6.5.2.3G.3.4.3-2
	
	

	    }
	
	
	

	  syncPriority-r14
	GNSS
	
	

	}
	
	
	


Table 6.5.2.3G.3.4.3-2: SL-V2X-PreconfigCommPool-r14-DEFAUL

	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
	n12
	
	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

	
	-53
	
	PSSCH+PSCCH TP4

	  }
	
	
	

	  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

	  }
	
	
	

	}
	
	
	


	Condition
	Explanation

	BW10
	10 MHz channel bandwidth cell environment

	BW20
	20 MHz channel bandwidth cell environment

	PSSCH+PSCCH TPn
	Test point n for PSCCH+PSSCH defined in the section of test  procedure, n = 1,2,3,4


6.5.2.3G.3.5
Test Requirement

Each of the 20 In-band emissions results, derived in Annex E.4.3 shall not exceed the corresponding values in Table 6.5.2.3G.3.5-1.

Table 6.5.2.3G.3.5-1: Test requirements for in-band emissions (allocated component carrier)
	Parameter Description
	Unit
	Limit (Note 1)
	Applicable Frequencies

	General
	dB
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+TT
	Any non-allocated (Note 2)

	IQ Image
	dB
	-25+TT
	Image frequencies (Notes 2, 3)

	Carrier leakage
	dBc
	-25+TT
	Output power

 f ≤ 3.0GHz: 3.2dBm ±3.2dB

3.0GHz < f ≤ 4.2GHz: 3.5 dBm ±3.5dB
	LO frequency (Notes 4, 5)

	
	
	-20+TT
	Output power

 f ≤ 3.0GHz: -26.8 dBm ±3.2dB

3.0GHz < f ≤ 4.2GHz: -26.5 dBm ±3.5dB
	

	
	
	-10+TT
	Output power

 f ≤ 3.0GHz: -36.8 dBm ±3.2dB

3.0GHz < f ≤ 4.2GHz: -36.5 dBm ±3.5dB
	

	Note 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the test requirement is calculated as the higher of PRB – 29.2 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in Note 10.

Note 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs.

Note 3:
The applicable frequencies for this limit are not known due to unknown LO frequency. See Note 3 in Table 6.5.2A.3.0-1.

Note 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.

Note 5:
The applicable frequencies for this limit are not known due to unknown LO frequency. See Note 4 in Table 6.5.2A.3.0-1.

Note 6:
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is the Transmission Bandwidth (see Figure 5.4.2-1).

Note 7:
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 is the Transmission Bandwidth Configuration (see Figure 5.4.2-1) of the component carrier with RBs allocated.

Note 8:
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 is the limit specified in Table 6.5.2.1.3-1 for the modulation format used in the allocated RBs.

Note 9:
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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 for the first adjacent RB outside of the allocated bandwidth).

Note 10:

[image: image25.wmf]RB
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.


The in-band emissions results, measured with the spectral test shall not exceed the corresponding values in Table 6.5.2.3G.3.5-2

Table 6.5.2.3G.3.5-2: Test requirements for in-band emissions (not allocated component carrier)
	Para-meter
	Unit
	Meas BW

Note 1
	Limit
	remark
	Applicable Frequencies

	General
	dB
	BW of 1 RB (180KHz rectangular)
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	The reference value is the average power per allocated RB in the allocated component carrier
	Any RB in the non allocated component carrier.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	IQ Image
	dB
	BW of 1 RB (180KHz rectangular)
	-25+TT

Note 2
	The reference value is the average power per allocated RB in the allocated component carrier
	The frequencies of the
[image: image27.wmf]CRB
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contiguous non-allocated RBs are unknown.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	Carrier leakage
	dBc
	BW of 1 RB (180KHz rectangular)
	Note 3
	The reference value is the total power of the allocated RBs in the allocated component carrier
	The frequencies of the up to 2 non-allocated RBs are unknown.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	
	
	
	-25+TT
	Output power > 0 dBm
	
	

	
	
	
	-20+TT
	-30 dBm ≤ Output power ≤ 0 dBm
	
	

	
	
	
	-10+TT
	-40 dBm ( Output power < -30 dBm
	
	

	Note1:
Resolution BWs smaller than the measurement BW may be integrated to achieve the measurement bandwidth.

Note 2:
Exceptions to the general limit are allowed for up to
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 +1 RBs within a contiguous width of 
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 +1 non-allocated RBs.

Note 3:
Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs.

Note 4:
Note s1, 6, 7, 8, 9, 10 from Table 6.5.2A.3.0-1 apply for Table 6.5.2A.3.0-2 as well.

Note 5:
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 for measured non-allocated RB in the non allocated component carrier may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.


<Unchanged Sections Omitted>

6.6.1G
Occupied bandwidth for V2X Communication
6.6.1G.1
Occupied bandwidth for V2X Communication / Non-concurrent with E-UTRA uplink transmission

6.6.1G.1.1
Test purpose

Same test purpose as in clause 6.6.1.1.
6.6.1G.1.2
Test applicability

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

6.6.1G.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 subclause 6.6.1 apply for E-UTRA V2X sidelink transmission.

The normative reference for this requirement is TS 36.101 [2] clause 6.6.1G.
6.6.1G.1.4
Test description

6.6.1G.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 operating bands specified in table 5.4.2G.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.6.1G.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes A.8.3 and the GNSS configuration in TS 36.508 [7] subclause 4.11.

Table 6.6.1G.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	All

	Test Parameters for Channel Bandwidths

	
	V2X Configuration to Transmit

	Ch BW
	Modulation
	RB allocation

	10MHz
	QPSK
	48

	20MHz
	QPSK
	96


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

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 6.8.2. Message content exceptions are defined in clause 6.6.1G.1.4.3.

3.
The V2X reference measurement channel is set according to Table 6.6.1G.1.4.1-1.

3a.
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.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 5A-V2X according to TS 36.508 [7] clause 4.5.9.
6.
Trigger the UE to reset UTC time. (NOTE: The UTC time reset may be performed by MMI or AT command (+CUTCR).) 

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.

6.6.1G.1.4.2
Test procedure

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.
2.
Measure the power spectrum distribution within two times or more range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency. The characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter). Other methods to measure the power spectrum distribution are allowed. The measuring duration is one active uplink subframe. For TDD slots with transient periods are not under test.
3.
Calculate the total power within the range of all frequencies measured in '2)' and save this value as "Total Power".

4.
Sum up the power upward from the lower boundary of the measured frequency range in '2)' and seek the limit frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Lower Frequency".

5.
Sum up the power downward from the upper boundary of the measured frequency range in '2)' and seek the limit frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Upper Frequency".

6.
Calculate the difference ("Upper Frequency"  "Lower Frequency" = "Occupied Bandwidth") between two limit frequencies obtained in '4)' and '5)'.

6.6.1G.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 6.6.1G.1.4.3-1: +CCUTLE (Initial condition)
	Derivation Path: 36.508 Table 4.7I-2: +CCUTLE, condition Close and Transmit


6.6.1G.1.5
Test requirements

The measured Occupied Bandwidth shall not exceed values in Table 6.6.1G.1.5-1.

Table 6.6.1G.1.5-1: Occupied channel bandwidth for EUTRA band 47

	
	Occupied channel bandwidth / channel bandwidth

	
	10

MHz
	20
MHz

	Channel bandwidth
[MHz]
	10
	20


6.6.1G.2
Occupied bandwidth for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions

- RB allocation

- Applicability spec

6.6.1G.2.1
Test purpose

Same test purpose as in clause 6.6.1.1.
6.6.1G.2.2
Test applicability

This test case applies to all types of E-UTRA UE release 14 and forward that support V2X communication.

6.6.1G.2.3
Minimum conformance requirements

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 TS 36.101 [2] Table 5.5G-2, the requirements in subclause 6.6.1 apply for V2X sidelink transmission and the E-UTRA uplink transmission.
The normative reference for this requirement is TS 36.101 [2] clause 6.6.1G.
6.6.1G.2.4
Test description

6.6.1G.2.4.1
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 operating bands specified in Table 5.4.2G.1-2. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.2.2G.2.4.1-1. The details of the uplink and V2X reference measurement channels (RMCs) are specified in Annexes A.2 and A.8.3 respectively. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.6.1G.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	All

	Test Parameters for Channel Bandwidths

	
	Downlink
	Uplink Configuration
	V2X Configuration

	Ch BW
	N/A for Occupied bandwidth
	Mod'n
	RB allocation
	Ch BW
	Mod'n
	RB allocation

	1.4 MHz
	
	QPSK
	6
	10 MHz
	QPSK
	[48]

	3 MHz
	
	QPSK
	15
	20 MHz
	QPSK
	[96]

	5 MHz
	
	QPSK
	25
	

	10 MHz
	
	QPSK
	50
	

	15 MHz
	
	QPSK
	75
	

	20 MHz
	
	QPSK
	100
	

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, FigureA.93a.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3. 

3.
Downlink signals are initially set up according to Annex C.0, C.1, and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and V2X Reference Measurement Channels are set according to Table 6.6.1G.2.4.1-1

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

6.
Ensure the UE is in State 3A-RF-V2X according to TS 36.508 [7] clause 5.2A.2C. Message content exceptions are defined in clause 6.6.1G.2.4.3.

6.6.1G.2.4.2
Test procedure

1.
The SS simultaneously sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC and V2X scheduling information via PDCCH DCI format 5A for SL_V_RNTI to schedule the V2X RMC according to Table 6.6.1G.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL and V2X RMCs.

2.
Send continuously power control "up" commands to the UE until the UE transmits at PUMAX level. Configure the UE to transmit PSCCH and PSSCH with the PUMAX level of each test points.

3.
Measure the power spectrum distribution of both concurrent bands within two times or more range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency. The characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter). Other methods to measure the power spectrum distribution are allowed. The measuring duration is one active uplink subframe. For TDD slots with transient periods are not under test.
4.
Calculate the total power within the range of all frequencies measured in '3)' and save this value as "Total Power" for both concurrent bands.

5.
Sum up the power upward from the lower boundary of the measured frequency range in '3)' and seek the limit frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Lower Frequency" for both concurrent bands.

6.
Sum up the power downward from the upper boundary of the measured frequency range in '3)' and seek the limit frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Upper Frequency" for both concurrent bands.

7.
Calculate the difference ("Upper Frequency"  "Lower Frequency" = "Occupied Bandwidth") between two limit frequencies obtained in '5)' and '6)' for both concurrent bands.
6.6.1G.2.4.3
Message contents

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

6.6.1G.2.5
Test requirements

The measured Occupied Bandwidth for both concurrent bands shall not exceed values in Table 6.6.1G.2.5-1.

Table 6.6.1G.2.5-1: Occupied channel bandwidth

	
	Occupied channel bandwidth / channel bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Channel bandwidth [MHz]
	1.4
	3
	5
	10
	15
	20


6.6.1G.3
Occupied bandwidth for V2X Communication / Intra-band contiguous multi-carrier operation
6.6.1G.3.1
Test purpose

Same test purpose as in clause 6.6.1.1.
6.6.1G.3.2
Test applicability

This test case applies to all types of UE that support Intra-band contiguous multi-carrier operation V2X Sidelink communication and Band 47.
6.6.1G.3.3
Minimum conformance requirements

For intra-band contiguous multi-carrier operation, the occupied bandwidth is a measure of the bandwidth containing 99 % of the total integrated power of the transmitted spectrum. The OBW shall be less than the aggregated channel bandwidth defined in TS 36.101 [2] subclause 5.6A. 

The normative reference for this requirement is TS 36.101 [2] clause 6.6.1G.
6.6.1G.3.4
Test description

6.6.1G.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 operating bands specified in Table 5.4.2G.1-4. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.6.1G.3.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes A.8.3 and the GNSS configuration in TS 36.508 [7] subclause 4.11.
Table 6.6.1G.3.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid range 

	Test Channel Bandwidths as specified in

subclause 5.4.2G
	ALL

	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
	96
	CC1_48@0
	CC2_48@2

	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 1 or 2.


1.
Connect the SS to the UE antenna connectors and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 36.508 [7] Annex A, in Figure A.89a.

2.
The parameter setting for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508[7] subclause 4.10.1. Message content exceptions are defined in clause 6.6.1G.3.4.3.
3.
The V2X Reference Measurement Channels are set according to Table 6.6.1G.3.4.1-1.
3a
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.
4.
Propagation conditions are set according to Annex B.0.

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

6.
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.

6.6.1G.3.4.2
Test procedure

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 RMCs.

2.
Measure the power spectrum distribution within two times or more range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency. The characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter). Other methods to measure the power spectrum distribution are allowed. The measuring duration is one active uplink subframe. For TDD slots with transient periods are not under test.
3.
Calculate the total power within the range of all frequencies measured in '2)' and save this value as "Total Power".

4.
Sum up the power upward from the lower boundary of the measured frequency range in '2)' and seek the limit frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Lower Frequency".

5.
Sum up the power downward from the upper boundary of the measured frequency range in '2)' and seek the limit frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Upper Frequency".

6.
Calculate the difference ("Upper Frequency"  "Lower Frequency" = "Occupied Bandwidth") between two limit frequencies obtained in '4)' and '5)' .
6.6.1G.3.4.3
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 6.6.1G.3.4.3-0: +CCUTLE (Initial condition)

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


6.6.1G.3.5
Test requirements

The measured Occupied Bandwidth shall not exceed values in Table 6.6.1G.3.5-1.

Table 6.6.1G.3.5-1: Occupied channel bandwidth

	
	Occupied channel bandwidth / channel bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Channel bandwidth [MHz]
	1.4
	3
	5
	10
	15
	20


<Unchanged Sections Omitted>

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
	N12
	
	BW10

	
	N48
	
	BW10

	
	N18
	
	BW20

	
	N96
	
	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 Sections Omitted>
6.6.2.2G.2
Additional Spectrum Emission Mask for V2X Communication / Sidelink simultaneous with E-UTRA uplink transmissions

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

· The test requirement for PSBCH/PSSS/SSSS is left TBD.

· The test requirement for power class 3 with NS-34  is FFS

· The reference clause number to UE mean power requirement is TBD
· The message content is FFS

6.6.2.2G.2.1
Test purpose

To verify that the power of V2X UE emission shall not exceed specified level for the specified channel bandwidth under the deployment scenarios where additional requirements are specified.

6.6.2.2G.2.2
Test applicability

This test case applies to E-UTRA UE release 14 and forward which support V2X communication sidelink simultaneous with E-UTRA uplink transmissions.
6.6.2.2G.2.3
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-2, the allowed A-MPR for the maximum output power for V2X physical channels PSCCH and PSSCH shall be as specified in TS 36.101[2]  Table 6.2.4G-1 and 36.101[2]  6.2.4G-2 for V2X UE power class 3.
Table 6.6.2.2G.2.3-1: Additional Maximum Power Reduction (A-MPR) for power class 3 V2X UE
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	A-MPR (dB)

	NS_33
	6.6.2.2.4 (A-SEM)

6.6.3.2 (A-SE)

6.6.2G in TS 36.101[2]
	47
	10
	Table 6.2.4G-2 in TS 36.101[2]  


The allowed A-MPR for the maximum output power for V2X physical signal PSBCH and PSSS/SSSS shall be as be as specified in TS 36.101[2] subclause 6.2.4 for the corresponding modulation and transmission bandwidth.

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 TS 36.101[2] Table  5.5G-2, the requirements in TS 36.101[2] subclause 6.2.4G apply for V2X  PSSCH and PSCCH transmission. The allowed A-MPR requirements in TS 36.101[2] subclause 6.2.4D apply for other V2X sidelink transmission (PSBCH/PSSS/SSSS). The A-MPR requirements in TS 36.101[2] subclause 6.2.4 apply for uplink transmission. 

Consequently, the additional spectrum emission mask for side link is required as: When "NS_33" or “NS_34” is indicated in the cell, the power of any V2X UE emission shall not exceed the levels specified in Table 6.6.2.2G.2.3-2.

Table 6.6.2.2G.2.3-2: Additional requirements for 10MHz channel bandwidth for V2X UE operate on within 5855 MHz to 5950 MHz

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	10 MHz
	Measurement bandwidth

	( 0-0.5
	[[image: image32.png]—13-12(140%8Y )



]
	100 kHz

	( 0.5-5
	[[image: image34.png]i8lar00Bl,
—19 - 3 (140 - 0.




]
	100 kHz

	( 5-10
	[[image: image36.png]27— 2(140%8Y




]
	100 kHz


NOTE 1:
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. 

NOTE 2:
Additional SEM for V2X overrides any other requirements in frequency range 5855-5950MHz.

The normative reference for this requirement is TS 36.101 [2] clause 6.6.2G and 6.6.2.2.4

6.6.2.2G.2.4 
Test description

6.6.2.2G.2.4.1
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 6.6.2.2G.2.4.1-1 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 6.6.2.2G.2.4.1-1: Test Configuration for PSSCH and PSCCH

	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 4.1
	Normal

	Test Frequencies as specified in

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

	Test Channel Bandwidth combination sets as specified in table 5.4.2G.1-2 
	Lowest: E-UTRA uplink bandwidth and V2X sidelink bandwidth
Highest: E-UTRA uplink bandwidth and V2X sidelink bandwidth

	Test Parameters configurations for simultaneous V2X sidelink and E-UTRA uplink 

	E-UTRA Uplink and V2X Sidelink Configuration / NRB_agg
	DL Allocation
	CC
MOD
	UL&SL RB allocation

	E-UTRA Uplink
NRB
	E-UTRA 

V2X Sidelink NRB
	E-UTRA Downlink RB allocation
	
	E-UTRA Uplink RB allocation(LCRB @ RBstart)
	E-UTRA 

V2X Sidelink RB allocation(LCRB @ RBstart)

	6
	50
	N/A
	QPSK
	1@0
	1@0

	6
	50
	
	QPSK
	1@5
	1@49

	6
	50
	
	QPSK
	5@0
	12@0

	6
	50
	
	QPSK
	5@0
	12@38

	6
	50
	
	16QAM
	1@0
	1@0

	6
	50
	
	16QAM
	1@5
	1@49

	6
	50
	
	16QAM
	5@0
	12@0

	6
	50
	
	16QAM
	5@0
	12@38

	25
	50
	
	QPSK
	1@0
	1@0

	25
	50
	
	QPSK
	1@24
	1@49

	25
	50
	
	QPSK
	8@0
	12@0

	25
	50
	
	QPSK
	8@17
	12@38

	25
	50
	
	16QAM
	1@0
	1@0

	25
	50
	
	16QAM
	1@24
	1@49

	25
	50
	
	16QAM
	8@0
	12@0

	25
	50
	
	16QAM
	8@17
	12@38

	100
	50
	
	QPSK
	1@0
	1@0

	100
	50
	
	QPSK
	1@99
	1@49

	100
	50
	
	QPSK
	18@0
	12@0

	100
	50
	
	QPSK
	18@82
	12@38

	100
	50
	
	16QAM
	1@0
	1@0

	100
	50
	
	16QAM
	1@99
	1@49

	100
	50
	
	16QAM
	18@0
	12@0

	100
	50
	
	16QAM
	18@82
	12@38


1.
Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.67.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3. Message content exceptions are defined in clause 6.6.2.2G.2.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1, and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
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 TS 36.508 [7] subclause Table 6.8.2.1-1 with the exception specified in table 6.6.2.1G.1.4.1-1.

5.
Propagation conditions are set according to Annex B.0.
6.
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.

7.
Trigger the UE to reset UTC time. (NOTE: The UTC time reset may be performed by MMI or AT command (+CUTCR).) 

8.
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.
<Unchanged Sections Omitted>
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 UE which support Intra-band contiguous multi-carrier operation V2X Sidelink communication and Band 47.
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 5.4.2G.1-3). 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 the GNSS configuration in TS 36.508 [7] subclause 4.11.
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 the UE supports multiple CC Combinations in the CA Configuration with the same NRB_agg , only the combination with the highest NRB_PCC is tested.


1. Connect the SS and GNSS simulator 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;

3a
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.

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.
5.
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.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.
<Unchanged Sections Omitted>
6.7G
Transmit intermodulation for V2X Communication

6.7G.1
Transmit intermodulation for V2X Communication / Non-concurrent with E-UTRA uplink transmissions

6.7G.1.1
Test purpose

Same test purpose as in clause 6.7.1.
6.7G.1.2
Test applicability

This test case applies to all types of UE that support V2X Sidelink communication and Band 47.
6.7G.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 subclause 6.7.1 apply for E-UTRA V2X sidelink transmission.

The normative reference for this requirement is TS 36.101 [2] clause 6.7.1G.
6.7G.1.4
Test description

6.7G.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 operating bands specified in table 5.4.2G.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.7G.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes A.8.3 and the GNSS configuration in TS 36.508 [7] subclause 4.11.
Table 6.7G.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid 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
	RB allocation

	10MHz
	QPSK
	48

	20MHz
	QPSK
	96


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

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 4.10.1. Message content exceptions are defined in clause 6.7G.1.4.3.

3.
The V2X reference measurement channel is set according to Table 6.7G.1.4.1-1.

3a
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.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 5A-V2X in Transmit Mode according to TS 36.508 [7] clause 4.5.9.
6.
Trigger the UE to reset UTC time. (NOTE: The UTC time reset may be performed by MMI or AT command (+CUTCR).) 

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.

6.7G.1.4.2
Test procedure

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.2.
Send continuously uplink power control "up" commands to the UE until the UE transmits at its PUMAX level.

2.
Measure the rectangular filtered mean power of the UE. For TDD slots with transient periods are not under test for the wanted signal and for the intermodulation product.

3.
Set the interference signal frequency below the UL carrier frequency using the first offset in table 6.7G.1.5-1.

4.
Set the interference CW signal level according to table 6.7G.1.5-1.

5.
Search the intermodulation product signals below and above the UL carrier frequency, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 3.

6.
Set the interference signal frequency above the UL carrier frequency using the first offset in table 6.7G.1.5-1.

7.
Search the intermodulation product signals below and above the UL carrier frequency, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 2.

Repeat the measurement using the second offset in table 6.7G.1.5-1.

6.7G.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.7.I and 4.10.
6.7G.1.5
Test requirements

The ratio derived in step 5 and 7, shall not exceed the described value in table 6.7G.1.5-1.

Table 6.7G.1.5-1: Transmit Intermodulation
	BW Channel (UL)
	5MHz
	10MHz
	15MHz
	20MHz

	Interference Signal Frequency Offset
	5MHz
	10MHz
	10MHz
	20MHz
	15MHz
	30MHz
	20MHz
	40MHz

	Interference CW Signal Level
	-40dBc

	Intermodulation Product 
	-29dBc
	-35dBc
	-29dBc
	-35dBc
	-29dBc
	-35dBc
	-29dBc
	-35dBc

	Measurement bandwidth
	4.5MHz
	4.5MHz
	9.0MHz
	9.0MHz
	13.5MHz
	13.5MHz
	18MHz
	18MHz


6.7G.2
Transmit intermodulation for V2X Communication / Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions

Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- RB allocation
- Connection diagram

- The UE test mode is FFS

-Message Content is FFS

6.7G.2.1
Test purpose

Same test purpose as in clause 6.7.1.
6.7G.2.2
Test applicability

This test case applies to all types of E-UTRA UE release 14 and forward that support E-UTRA and V2X sidelink communication.

6.7G.2.3
Minimum conformance requirements

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 TS 36.101 [2] Table 5.5G-2, the requirements in subclause 6.7.1 apply for V2X sidelink transmission and the E-UTRA uplink transmission.
The normative reference for this requirement is TS 36.101 [2] clause 6.7.1G.
6.7G.2.4
Test description

6.7G.2.4.1
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 operating bands specified in table 5.4.2G.1-2. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.7G.2.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes A.8.3.

Table 6.7G.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	5MHz and Highest

	Test Parameters for Channel Bandwidths

	
	Downlink
	Uplink Configuration
	V2X Configuration

	Ch BW
	N/A for Occupied bandwidth
	Mod'n
	RB allocation
	Ch BW
	Mod'n
	RB allocation

	5 MHz
	
	QPSK
	8
	10 MHz
	QPSK
	[48]

	10 MHz
	
	QPSK
	12
	20 MHz
	QPSK
	[96]

	15 MHz
	
	QPSK
	16
	

	20 MHz
	
	QPSK
	18
	

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure [TBD].

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 6.8.2. Message content exceptions are defined in clause 6.7G.2.4.3.

3.
The V2X reference measurement channel is set according to Table 6.7G.2.4.1-1.

4.
Propagation conditions are set according to Annex B.0.

5.
UE test mode - FFS.

6.7G.2.4.2
Test procedure

1.
The SS simultaneously sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC and V2X scheduling information via PDCCH DCI format 5A for SL_V_RNTI to schedule the V2X RMC according to Table 6.7G.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL and V2X RMCs.2.
Send continuously uplink power control "up" commands to the UE until the UE transmits at its PUMAX level.

3.
Measure the rectangular filtered mean power of the UE. For TDD slots with transient periods are not under test for the wanted signal and for the intermodulation product.

4.
Set the interference signal frequency below the UL carrier frequency using the first offset in table 6.7G.2.5-1.

5.
Set the interference CW signal level according to table 6.7G.2.5-1.

6.
Search the intermodulation product signals below and above the UL carrier frequency, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 3.

7.
Set the interference signal frequency above the UL carrier frequency using the first offset in table 6.7G.2.5-1.

8.
Search the intermodulation product signals below and above the UL carrier frequency, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 3.

Repeat the measurement using the second offset in table 6.7G.2.5-1.

6.7G.2.4.3
Message contents

FFS

6.7G.2.5
Test requirements

The ratio derived in step 5 and 7, shall not exceed the described value in table 6.7G.2.5-1.

Table 6.7G.2.5-1: Transmit Intermodulation
	BW Channel (UL)
	5MHz
	10MHz
	15MHz
	20MHz

	Interference Signal Frequency Offset
	5MHz
	10MHz
	10MHz
	20MHz
	15MHz
	30MHz
	20MHz
	40MHz

	Interference CW Signal Level
	-40dBc

	Intermodulation Product 
	-29dBc
	-35dBc
	-29dBc
	-35dBc
	-29dBc
	-35dBc
	-29dBc
	-35dBc

	Measurement bandwidth
	4.5MHz
	4.5MHz
	9.0MHz
	9.0MHz
	13.5MHz
	13.5MHz
	18MHz
	18MHz


6.7G.3
Transmit intermodulation for V2X Communication / Intra-band contiguous multi-carrier operation
Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- Applicability spec

6.7G.3.1
Test purpose

Same as in clause 6.7.1.
6.7G.3.2
Test applicability.

This test case applies to all types of UE that support Intra-band contiguous multi-carrier operation V2X Sidelink Communication and Band 47.
6.7G.3.3
Minimum conformance requirements

For intra-band contiguous MCC operation the transmit intermodulation requirement for Bandwidth Class B specified in subclause 6.7.1A shall apply.
The normative reference for this requirement is TS 36.101 [2] clause 6.7.1G.
6.7G.3.4
Test description

6.7G.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 operating bands specified in Table 5.4.2G.1-4. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.7G.3.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes A.8.3 and the GNSS configuration in TS 36.508 [7] subclause 4.11.
Table 6.7G.3.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Mid range 

	Test Channel Bandwidths as specified in

subclause 5.4.2G
	Lowest, Highest

	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
	96
	CC1_48@0
	CC2_48@2

	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 1 or 2.


1.
Connect the SS to the UE antenna connectors and connect the GNSS simulator to the UE GNSS RXantenna connector as shown in TS 36.508 [7] Annex A, in Figure A.89a.

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause4.10.1. Message content exceptions are defined in clause 6.7G.3.4.3.

3.
The V2X Reference Measurement Channels are set according to Table 6.7G.3.4.1-1
3a
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.
4.
Propagation conditions are set according to Annex B.0.

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

6.7G.3.4.2
Test procedure

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 RMCs. 
2.
Measure the rectangular filtered mean power of the UE. For TDD slots with transient periods are not under test for the wanted signal and for the intermodulation product.

3.
Set the interference signal frequency below the UL carrier frequency using the first offset in table 6.7G.3.5-1.

4.
Set the interference CW signal level according to table 6.7G.3.5-1.

5.
Search the intermodulation product signals below and above the UL carrier frequency, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 3.

6.
Set the interference signal frequency above the UL carrier frequency using the first offset in table 6.7G.3.5-1.

7.
Search the intermodulation product signals below and above the UL carrier frequency, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 2.

Repeat the measurement using the second offset in table 6.7G.3.5-1.

6.7G.3.4.3
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 6.7G.3.4.3-0: +CCUTLE (Initial condition)

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


6.7G.3.5
Test requirement

The ratio derived shall not exceed the described value in table 6.7G.3.5-1

Table 6.7G.3.5-1: Transmit Intermodulation
	CA bandwidth class(UL)
	B and C

	Interference Signal Frequency Offset
	BWChannel_CA
	2*BWChannel_CA

	Interference CW Signal Level
	-40dBc

	Intermodulation Product
	-29dBc
	-35dBc

	Measurement bandwidth
	BWChannel_CA- 2* BWGB


<End of Changes>
�36.101,在满足AMPR要求下的A-SEM，SE要求
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