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6.2E.1.1	UE maximum output power for V2X / non-concurrent operation
Editor’s Note: 
- No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
- The test case is not completed due to the following aspects are not yet determined:
- Uplink RMC is TBD in RAN4
- Connection diagram is TBD
- Preconfiguration is TBD in 38.508-1
- Test state and generic procedure are TBD in 38.508-1
6.2E.1.1.1	Test purpose
To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.
An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.
6.2E.1.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR V2X sidelink communication.
NOTE: This test case can’t be performed due to lack of appropriate test points.
6.2E.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2E.1.0.
6.2E.1.1.4	Test description
6.2E.1.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.2E.1-1 and Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.2E.1.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.7.5Annexes TBD and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
Table 6.2E.1.1.4.1-1: Test Configuration Table
FFS
NOTE: No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.1TBD for TE diagram and section A.3.2.7TBD for UE diagram.
2.	The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10. Message content exceptions are defined in clause 6.2E.1.1.4.3.
3.	The V2X Reference Measurement Channel is set according to Table 6.2E.1.1.4.1-1.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS 38.508-1 [5] 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 Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5.TBD.
6.2E.1.1.4.2	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 mean power of the UE in the channel bandwidth for each test point in table 6.2E.1.1.5-1 according to the test configuration from Table 6.2E.1.1.4.1-1. The period of measurement shall be at least continuous duration of one active sub-frame (1ms) and in the uplink symbols.
6.2E.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.10.
6.2E.1.1.5	Test requirement
The maximum output power, derived in step 2 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2E.1.1.5-1.
Table 6.2E.1.1.5-1: Maximum Output Power test requirement for Power Class 3
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n38
	
	
	
	
	23
	±2±TT

	n47
	
	
	
	
	23
	±2±TT

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 3 is default power class unless otherwise stated
NOTE 3:	TT for each frequency and channel bandwidth is specified in Table 6.2.1.5-3



Table 6.2E.1.1.5-2: Test Tolerance (UE maximum output power)
	
	f ≤ 3.0GHz
	4.2GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	0.7 dB
	1.0 dB



<Unchanged Text Skipped>

[bookmark: _Toc76020145][bookmark: _Toc83720621]6.2E.2.1	UE maximum output power reduction for V2X / non-concurrent operation
Editor’s Note: The test case is not completed for PSFCH and PSBCH measurement due to the following aspects are not yet determined:
- Uplink RMC is TBD in RAN4
- Preconfiguration is not complete in 38.508-1
- Test state and generic procedure are TBD in 38.508-1
- Measurement period of PSFCH and PSBCH is FFS.
6.2E.2.1.1	Test purpose
Same test purpose as in 6.2.2.1.
6.2E.2.1.2	Test applicability
This test case applies to all types of UE release 16 and forward that support NR V2X sidelink communication.
6.2E.2.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2E.2.0.
6.2E.2.1.4	Test description
6.2E.2.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in tTable 5.2E.1-1 and tTable 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.2E.2.1.4.1-1 to 6.2E.2.1.4.1-3. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.7.5Annexes TBD and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
Table 6.2E.2.1.4.1-1: Test Configuration Table for contiguous PSCCH and PSSCH allocation
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1.8
	Low range, High range

	Test Channel Bandwidths as specified TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	V2X Configuration to Transmit

	
	
	Modulation
	PSCCH and PSSCH RB allocation
(Note 1)

	1
	Default
	QPSK
	Outer_Full

	2
	Default
	QPSK
	Inner_Full

	3
	Default
	16QAM
	Outer_Full

	4
	Default
	16QAM
	Inner_Full

	5
	Default
	64QAM
	Outer_Full

	6
	Default
	256QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1E-1.



Table 6.2E.2.1.4.1-2: Test Configuration Table for PSFCH
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1.8
	Low range, High range

	Test Channel Bandwidths as specified TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	V2X Configuration to Transmit

	
	
	PSFCH RB allocation
(Note 1)

	1
	Low range
	PSFCH_1RB_Left

	2
	High range
	PSFCH_1RB_Right

	3
	Low range
	PSFCH_2RB_Left

	4
	High range
	PSFCH_2RB_Right

	5
	Default
	PSFCH_Max_Gap

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1E-2.



Table 6.2E.2.1.4.1-3: Test Configuration Table for S-SSB
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1.8
	Low range, High range

	Test Channel Bandwidths as specified TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	V2X Configuration to Transmit

	
	
	S-SSB RB allocation
(Note 1)

	1
	Low range
	S-SSB_Low

	2
	High range
	S-SSB_High

	3
	Default
	S-SSB_Mid

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1E-3.



1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.1 for TE diagram and section A.3.2.7 for UE diagram.
2.	The parameter settings for the NR sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10. Message content exceptions are defined in clause 6.2E.2.1.4.3.
3.	The V2X Reference Measurement Channel is set according to Table 6.2E.2.1.4.1-1 to Table 6.2E.2.1.4.1-3.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS 38.508-1 [5] 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.
6.2E.2.1.4.2	Test procedure
Subtest 1: PSCCH/PSSCH
1.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5TBD.
2.	The UE starts to perform the NR sidelink communication according to SL-PreconfigurationNR. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the NR sidelink RMC.
3.	Measure the mean power of the UE in the channel bandwidth according to the test configuration from Table 6.2E.2.1.4.1-1. The period of measurement shall be at least continuous duration of one active sub-frame (1ms) excluding guard symbols.
Subtest 2: PSFCH
1.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On, Cast type Unicast, Test Loop Function On with UE test loop mode E closed for Recieve Mode according to TS 38.508-1 [5] clause 4.5TBD.
2.	The UE starts to perform the NR sidelink reception according to SL-PreconfigurationNR.
3.	The UE’s PSFCH transmission occasion is on slot n according to Table 6.2E.2.1.4.1-2. SS transmits PSSCH on combination of slot and subchannel as below:
a) Test ID 1: slot n-6, Lowest sub-channel
b) Test ID 2: slot n-3, Highest sub-channel
c) Test ID 3: slot n-6 and n-5, Lowest sub-channel
d) Test ID 4: slot n-4 and n-3, Highest sub-channel
e) Test ID 5: slot n-6, Highest sub-channel and slot n-3, Highest sub-channel
4.	Measure the mean power of the UE on slot n in the channel bandwidth according to the test configuration from Table 6.2E.2.1.4.1-2. The period of measurement is FFS.
Subtest 3: S-SSB
1.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On according to TS 38.508-1 [5] clause 4.5TBD. The UE is synchronized to GNSS,
2.	The UE transmits PSBCH according SL-PreconfigurationNR.
3.	Measure the mean power of the S-SSB in the channel bandwidth according to the test configuration from Table 6.2E.2.1.4.1-3. The period of measurement is FFS.
6.2E.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.10 with the following exceptions.
Table 6.2E.2.1.4.3-1: SL-ResourcePool for PSCCH/PSSCH Testing
	Derivation Path: TS 38.508-1 [5], Table 4.6.6-25

	Information Element
	Value/remark
	Comment
	Condition

	SL-ResourcePool-r16 ::= SEQUENCE {
	
	
	

	  sl-PSCCH-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      sl-TimeResourcePSCCH-r16
	As defined in Table 6.1E-2
	
	

	      sl-FreqResourcePSCCH-r16
	As defined in Table 6.1E-2
	
	

	    }
	
	
	

	  }
	
	
	

	  sl-SubchannelSize-r16
	As defined in Table 6.1E-2
	
	

	  sl-StartRB-Subchannel-r16
	As defined in Table 6.1E-2
	
	

	  sl-NumSubchannel-r16
	As defined in Table 6.1E-2
	
	

	}
	
	
	



Table 6.2E.2.1.4.3-2: SL-ResourcePool for PSFCH Testing
	Derivation Path: TS 38.508-1 [5], Table 4.6.6-25

	Information Element
	Value/remark
	Comment
	Condition

	SL-ResourcePool-r16 ::= SEQUENCE {
	
	
	

	  sl-PSFCH-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      sl-PSFCH-Period-r16
	sl4
	
	

	      sl-PSFCH-RB-Set-r16
	As defined in Table 6.1E-2
	
	

	      sl-NumMuxCS-Pair-r16
	n1
	
	

	      sl-MinTimeGapPSFCH-r16
	sl3
	
	

	      sl-PSFCH-HopID-r16
	Not present
	Default frequency hopping ID 0 is used
	

	      sl-PSFCH-CandidateResourceType-r16
	startSubCH
	
	

	    }
	
	
	

	  }
	
	
	

	  sl-SubchannelSize-r16
	As defined in Table 6.1E-2
	
	

	  sl-StartRB-Subchannel-r16
	As defined in Table 6.1E-2
	
	

	  sl-NumSubchannel-r16
	As defined in Table 6.1E-2
	
	

	}
	
	
	



Table 6.2E.2.1.4.3-3: SL-FreqConfigCommon for S-SSB Testing
	Derivation Path: TS 38.508-1 [5], Table 4.6.6-11

	Information Element
	Value/remark
	Comment
	Condition

	SL-FreqConfigCommon-r16 ::= SEQUENCE {
	
	
	

	  sl-AbsoluteFrequencySSB-r16
	According to section 4.3.1.8 of TS 38.508-1 [5]
	
	

	}
	
	
	



6.2E.2.1.5	Test requirement
The maximum output power, derived in step 3 of Subtest 1, step 4 of Subtest 2 and step 3 of Subtest 3 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2E.2.1.5-1 to Table 6.2E.2.1.5-3.
Table 6.2E.2.1.5-1: UE MPR test requirement for contiguous PSCCH/PSSCH (Bands n38, n47)
	Test ID
	PPowerClass
(dBm)
	MPR (dB)
	ΔTC,c (dB)
	PCMAX_L,f,c (dBm)
	T(PCMAX_L,f,c) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	23
	4.5
	0
	18.5
	4
	25.0 + TT
	14.5-TT

	2
	23
	2.5
	0
	20.5
	2.5
	25.0 + TT
	18-TT

	3
	23
	4.5
	0
	18.5
	4
	25.0 + TT
	14.5-TT

	4
	23
	2.5
	0
	20.5
	2.5
	25.0 + TT
	18-TT

	5
	23
	4.5
	0
	18.5
	4
	25.0 + TT
	14.5-TT

	6
	23
	7.0
	0
	16
	5
	25.0 + TT
	11-TT

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.2E.2.1.5-4.



Table 6.2E.2.1.5-2: UE MPR test requirement for PSFCH (Bands n38, n47)
	Test ID
	PPowerClass
(dBm)
	MPR (dB)
	ΔTC,c (dB)
	PCMAX_L,f,c (dBm)
	T(PCMAX_L,f,c) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	23
	3.5
	0
	19.5
	3.5
	25.0 + TT
	16-TT

	2
	23
	7.5
	0
	15.5
	5
	25.0 + TT
	10.5-TT

	3
	23
	7.5
	0
	15.5
	5
	25.0 + TT
	10.5-TT

	4
	23
	12
	0
	11
	6
	25.0 + TT
	5-TT

	5
	23
	12
	0
	11
	6
	25.0 + TT
	5-TT

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.2E.2.1.5-4.



Table 6.2E.2.1.5-3: UE MPR test requirement for S-SSB (Bands n38, n47)
	Test ID
	PPowerClass
(dBm)
	MPR (dB)
	ΔTC,c (dB)
	PCMAX_L,f,c (dBm)
	T(PCMAX_L,f,c) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	23
	6
	0
	17
	5
	25.0 + TT
	12-TT

	2
	23
	6
	0
	17
	5
	25.0 + TT
	12-TT

	3
	23
	2.5
	0
	20.5
	2.5
	25.0 + TT
	18-TT

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.2E.2.1.5-4.



Table 6.2E.2.1.5-4: Test Tolerance (UE maximum output power)
	
	f ≤ 3.0GHz
	4.2GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	FFS
	FFS



<Unchanged Text Skipped>

[bookmark: _Toc76020204][bookmark: _Toc83720686]6.3E.1.1	Minimum output power for V2X / non-concurrent operation
Editor’s Note: The test case is not completed due to the following aspects are not yet determined:
- Uplink RMC is TBD in RAN4
- Preconfiguration is not complete in 38.508-1
- Test state and generic procedure are TBD in 38.508-1
6.3E.1.1.1	Test purpose
Same test purpose as in 6.3.1.1.
6.3E.1.1.2	Test applicability
This test case applies to all types of UE release 16 and forward that support NR V2X sidelink communication.
6.3E.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3E.1.0.
6.3E.1.1.4	Test description
6.3E.1.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.2E.1-1 and table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.3E.1.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.7.5Annexes TBD and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
Table 6.3E.1.1.4.1-1: Test Configuration Table for minimum output power
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1.8
	Low range, High range

	Test Channel Bandwidths as specified TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	V2X Configuration to Transmit

	
	
	Modulation
	PSCCH and PSSCH RB allocation
(Note 1)

	1
	Default
	QPSK
	Outer_Full

	3
	Default
	16QAM
	Outer_Full

	5
	Default
	64QAM
	Outer_Full

	6
	Default
	256QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1E-1.



1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.1 for TE diagram and section A.3.2.7 for UE diagram.
2.	The parameter settings for the NR sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10. Message content exceptions are defined in clause 6.3E.1.1.4.3.
3.	The V2X Reference Measurement Channel is set according to Table 6.3E.1.1.4.1-1.
4.	The GNSS simulator is configured for Scenario #1: static in Ge ographical area #1, as defined in TS38.508-1 [5] 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 Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5TBD.
6.3E.1.1.4.2	Test procedure
1.	The UE starts to perform the NR sidelink communication according to SL-PreconfigurationNR. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the NR sidelink RMC.
2.	Measure the mean power of the UE in the channel bandwidth according to the test configuration from Table 6.3E.1.1.4.1-1. The period of measurement shall be at least continuous duration of one active sub-frame (1ms) excluding guard symbols.
6.3E.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.10 with the following exceptions.
Table 6.3E.1.1.4.3-1: SL-ResourcePool
	Derivation Path: TS 38.508-1 [5], Table 4.6.6-25

	Information Element
	Value/remark
	Comment
	Condition

	SL-ResourcePool-r16 ::= SEQUENCE {
	
	
	

	  sl-PSCCH-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      sl-TimeResourcePSCCH-r16
	As defined in Table 6.1E-2
	
	

	      sl-FreqResourcePSCCH-r16
	As defined in Table 6.1E-2
	
	

	    }
	
	
	

	  }
	
	
	

	  sl-SubchannelSize-r16
	As defined in Table 6.1E-2
	
	

	  sl-StartRB-Subchannel-r16
	As defined in Table 6.1E-2
	
	

	  sl-NumSubchannel-r16
	As defined in Table 6.1E-2
	
	

	}
	
	
	



Table 6.3E.1.1.4.3-2: SL-TxPower
	Derivation Path: TS 38.508-1 [5], Table 4.6.6-33

	Information Element
	Value/remark
	Comment
	Condition

	SL-TxPower-r16 ::= CHOICE {
	
	
	

	  txPower
	-30
	
	

	}
	
	
	



6.3E.1.1.5	Test requirement
The minimum output power, derived in step 2 shall not exceed the values specified in Table 6.3E.1.1.5-1.
Table 6.3E.1.1.5-1: Minimum output power
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	10
	-30+TT
	9.375

	20
	-30+TT
	19.095

	30
	-28.2+TT
	28.815

	40
	-27+TT
	38.895

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.3.1.5-2



Table 6.3E.1.1.5-2: Test Tolerance (Minimum output power)
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	1.0 dB
	1.3 dB



<Unchanged Text Skipped>

[bookmark: _Toc69306266][bookmark: _Toc69309931][bookmark: _Toc76020249][bookmark: _Toc83720732]6.4E.2.2.1	Error Vector Magnitude for V2X / non-concurrent operation
Editor’s Note: 
- No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
- The test case is not completed due to the following aspects are not yet determined:
- Test configuration is TBD 
- Target power level is TBD- Uplink RMC is TBD in RAN4
- Connection diagram is TBD
- Preconfiguration is TBD in 38.508-1
- Test state and generic procedure are TBD in 38.508-1
6.4E.2.2.1.1	Test purpose
The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM.
The measured waveform is further equalised using the channel estimates subjected to the EVM equaliser spectrum flatness requirement specified in sub-clause 6.4E.2.5.1.3. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.
6.4E.2.2.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR V2X sidelink communication.
NOTE: This test case can’t be performed due to lack of appropriate test points.
6.4E.2.2.1.3	Minimum conformance requirements
For V2X sidelink physical channels PSCCH and PSSCH, the Error Vector Magnitude requirements shall be as specified for PUSCH in Table 6.4.2.1-1 except pi/2-BPSK for NR V2X operating bands in Table 5.2E.1-1. When sidelink transmissions are shortened due to transmission gap of 1 symbol at the end of the slot, the EVM measurement interval is reduced by one symbol, accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4E.2.2.
6.4E.2.2.1.4	Test description
6.4E.2.2.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.2E.1-1 and Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.4E.2.2.1.4.1-16.2E.1.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.7.5Annexes TBD and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
Table 6.4E.2.2.1.4.1-1: Test Configuration Table for PSSCH and PSCCH
FFS
NOTE: No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.1[TBD] for TE diagram and section A.3.2.7[TBD] for UE diagram.
2.	The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10[TBD]. Message content exceptions are defined in clause 6.4E.2.2.1.4.3.
3.	The V2X Reference Measurement Channel is set according to Table 6.4E.2.2.1.4.1-1.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS38.508-1 [5] Table 4.11.2-2[TBD]. 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 Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5[TBD].
6.4E.2.2.1.4.2	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.	Configure the UE to transmit at PUMAX level.

3.	Measure the EVM and  using Global In-Channel Tx-Test (Annex E). The measurement period is [15] subframes. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the EVM measurement interval is reduced by one symbol, accordingly.
4.	Modify SL-V2X-Preconfiguration to ensure the UE to transmit at a relative low power, according to Table [TBD].
5.	Ensure the UE is in State [TBD] in Transmit Mode according to TS 38.508-1 [5] clause [TBD] using the new UL power control setting.
6.	The UE starts to perform the V2X sidelink communication according to [SL-V2X-Preconfiguration]. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.

7.	Measure EVM and  using Global In-Channel Tx-Test (Annex E). The measurement period is [15] subframes. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the EVM measurement interval is reduced by one symbol, accordingly.
6.4E.2.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 and 5.4 with the following exceptions:
FFS
6.4E.2.2.1.5	Test requirement
FFS
<Unchanged Text Skipped>

6.4E.2.4.1	In-band emissions for V2X / non-concurrent operation
Editor’s Note: 
- The test case is not completed due to the following aspects are not yet determined:
- Test configuration is TBD
- Target power level is TBD- Uplink RMC is TBD in RAN4
- Connection diagram is TBD
- Preconfiguration is TBD in 38.508-1
- Test state and generic procedure are TBD in 38.508-1
6.4E.2.4.1.1	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 in-band emissions of V2X sidelink non-concurrent operation satisfy the minimum requirements.
6.4E.2.4.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR V2X sidelink communication with non-concurrent operation.
NOTE: This test case can’t be performed due to lack of appropriate test points.
6.4E.2.4.1.3	Minimum conformance requirements
For V2X sidelink physical channels PSCCH, PSSCH and PSBCH, the In-band emissions requirements shall be as specified for PUSCH in subclause 6.4.2.3 for the corresponding modulation and transmission bandwidth. When V2X transmissions are shortened due to transmission gap of one symbol at the end of the subframe, the In-band emissions measurement interval is reduced by one symbol, accordingly.
Consequently, the relative in-band emission of each sidelink physical channel shall not exceed the values specified in Table 6.4E.2.4.1.3-1.
Table 6.4E.2.4.1.3-1: Minimum requirements for in-band emissions
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-28
	Image frequencies when output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-25
	Image frequencies when output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm
	Carrier leakage frequency (NOTES 4, 5)

	
	
	-25
	0 dBm ≤ Output power ≤ 10 dBm
	

	
	
	-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  - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply.  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. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier leakage frequency, but excluding any allocated RBs.
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 depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed either in the RB containing the carrier leakage frequency, or in the two RBs immediately adjacent to the carrier leakage frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see clause 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see clause 5.3).
NOTE 8:	EVM is the limit specified in Table 6.4.2.1-1 for the modulation format used in the allocated RBs.

NOTE 9:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. ∆RB = 1 or ∆RB = -1 for the first adjacent RB outside of the allocated bandwidth.

NOTE 10:	 is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm. 
NOTE 11:	For almost contiguous allocations defined in clause 6.2.2, LCRB = NRB_alloc + NRB_gap with no in-gap emission requirement.



The normative reference for this requirement is TS 38.101-1 [2] clause 6.4E.2.4.
6.4E.2.4.1.4	Test description
6.4E.2.4.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.2E.1-1 and Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.4E.2.4.1.4.1-1 and 6.4E.2.4.1.4.1-2. The details of the V2X reference measurement channels (RMCs) are specified in Annex A.7.5Annexes TBD and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
Table 6.4E.2.4.1.4.1-1: Test Configuration Table for PSSCH and PSCCH
FFS
Table 6.4E.2.4.1.4.1-2: Test Configuration Table for PSBCH
FFS
1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.1[TBD] for TE diagram and section A.3.2.7[TBD] for UE diagram.
2.	The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10[TBD]. Message content exceptions are defined in clause 6.4E.2.4.1.4.3.
3.	The V2X Reference Measurement Channel is set according to Table 6.4E.2.4.1.4.1-1.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS 38.508-1 [5] Table 4.11.2-2[TBD]. 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 Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5[TBD].
6.4E.2.4.1.4.2	Test procedure
Test procedure for PSCCH+PSSCH:
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-PreconfigurationNR in [TBD].
2.	V2X UE schedules the V2X RMC according to SL-PreconfigurationNR which is in line with the test configuration in Table 6.4E.2.4.1.4.1-1.
3.	Measure the V2X UE output power to make sure V2X UE transmission power to be [TBD]
4.	Measure In-band emission using Global In-Channel Tx-Test (Annex E)
[TP2: 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 -25.5dBm+/-4.5dB for carrier frequency f > 5GHz in step3.
Test procedure for PSBCH:
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-PreconfigurationNR in [TBD].
2.	V2X UE schedules the V2X RMC according to SL-PreconfigurationNR which is in line with the test configuration in Table 6.4E.2.4.1.4.1-2.
3.	Measure the V2X UE output power to make sure V2X UE transmission power to be [TBD]
4.	Measure In-band emission using Global In-Channel Tx-Test (Annex E)
[TP2: 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 -25.5dBm+/-4.5 dB for carrier frequency f > 5GHz in step3.
6.4E.2.4.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 and 5.4 with the following exceptions:
FFS
6.4E.2.4.1.5	Test requirement
FFS
<Unchanged Text Skipped>
6.4E.2.5.1	EVM equalizer spectrum flatness for V2X / non-concurrent operation
Editor’s Note:
- The test case is not completed due to the following aspects are not yet determined:
- Test configuration is TBD
- Target power level is TBD- Uplink RMC is TBD in RAN4
- Connection diagram is TBD
- Preconfiguration is TBD in 38.508-1
- Test state and generic procedure are TBD in 38.508-1
6.4E.2.5.1.1	Test purpose
The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex E) must meet a spectrum flatness requirement for the EVM measurement to be valid. The EVM equalizer spectrum flatness is defined in terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the V2X sidelink allocated block variation in dB of the equalizer coefficients generated by the EVM measurement process. The EVM equalizer spectrum flatness requirement does not limit the correction applied to the signal in the EVM measurement process but for the EVM result to be valid, the equalizer correction that was applied must meet the EVM equalizer spectrum flatness minimum requirements. The basic measurement interval is the same as for EVM.
6.4E.2.5.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR V2X sidelink communication.
NOTE: This test case can’t be performed due to lack of appropriate test points.
6.4E.2.5.1.3	Minimum conformance requirements
The peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the V2X sidelink allocation shall not exceed the maximum ripple. The EVM equalizer spectrum flatness shall not exceed the values specified in Table 6.4E.2.5.1.3-1 for normal conditions. For V2X sidelink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 5 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 7 dB (see Figure 6.4E.2.5.1.3-1).
The EVM equalizer spectrum flatness shall not exceed the values specified in Table 6.4E.2.5.1.3-2 for extreme conditions. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 6 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 10 dB (see Figure 6.4E.2.5.1.3-1).
For V2X sidelink physical channels PSCCH, PSSCH and PSBCH, the EVM equalizer spectrum flatness requirements shall be as specified for PUSCH in clause 6.4.2.4 for the corresponding modulation and transmission bandwidth.
Table 6.4E.2.5.1.3-1: Minimum requirements for EVM equalizer spectrum flatness (normal conditions)
	Frequency range
	Maximum ripple (dB)

	FUL_Meas – FUL_Low ≥ 3 MHz and FUL_High – FUL_Meas ≥ 3 MHz
(Range 1)
	4 (p-p)

	FUL_Meas – FUL_Low < 3 MHz or FUL_High – FUL_Meas < 3 MHz
(Range 2)
	8 (p-p)

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



Table 6.4E.2.5.1.3-2: Minimum requirements for EVM equalizer spectrum flatness (extreme conditions)
	
Frequency range
	Maximum Ripple (dB)

	FUL_Meas – FUL_Low ≥ 5 MHz and FUL_High – FUL_Meas ≥ 5 MHz
(Range 1)
	4 (p-p)

	FUL_Meas – FUL_Low < 5 MHz or FUL_High – FUL_Meas < 5 MHz
(Range 2)
	12 (p-p)

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



 f   
 FUL_High 
 FUL_High – 3(5) MHz 
 
   < 4(4) dBp-p     
Range 1
Range 2
  max(Range 1)-min(Range 2) < 5(6) dB  
  max(Range 2)-min(Range 1) < 7(10) dB  
   < 8(12) dBp-p     

Figure 6.4E.2.5.1.3-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation of the coefficients indicated (the ETC minimum requirement are within brackets).

The normative reference for this requirement is TS 38.101-1 [2] clause 6.4E.2.5.
6.4E.2.5.1.4	Test description
6.4E.2.5.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.2E.1-1 and Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.4E.2.5.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes Annex A.7.5TBD and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
Table 6.4E.2.5.1.4.1-1: Test Configuration Table for PSSCH and PSCCH
FFS
1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.1[TBD] for TE diagram and section A.3.2.7[TBD] for UE diagram.
2.	The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10[TBD]. Message content exceptions are defined in clause 6.4E.2.5.1.4.3.
3.	The V2X Reference Measurement Channel is set according to Table 6.4E.2.5.1.4.1-1.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS38.508-1 [5] Table 4.11.2-2.[TBD]. 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 Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5[TBD].
6.4E.2.5.1.4.2	Test procedure
1.	The V2X UE schedules the V2X RMC with transmission power at PUMAX level according to SL-PreconfigurationNR which is in line with the test configuration in Table 6.4E.2.5.1.4.1-1;
2.	Measure spectrum flatness using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.
6.4E.2.5.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 and 5.4 with the following exceptions:
FFS
6.4E.2.5.1.5	Test requirement
FFS

<Unchanged Text Skipped>
6.5E.2.2.1	Spectrum emission mask for V2X / non-concurrent operation
Editor’s Note: This clause is incomplete for PSFCH and PSBCH measurement. The following aspects are either missing or not yet determined:
- Connection diagram is TBD
- Preconfiguration is TBD in 38.508-1
- Test state and generic procedure are TBD in 38.508-1
- Measurement period of PSFCH and PSBCH is FFS.
6.5E.2.2.1.1	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 NR V2X sidelink transmissions non-concurrent with NR uplink transmissions.
6.5E.2.2.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR V2X sidelink communication with non-concurrent operation.
6.5E.2.2.1.3	Minimum conformance requirements
For NR V2X UE, the existing NR general spectrum emission mask in clause 6.5.2.2 applied for all supporting NR V2X channel bandwidths. The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the  edge of the assigned NR channel bandwidth. For frequencies greater than (ΔfOOB), the power of any UE emission shall not exceed the levels specified in Table 6.5.2.2.3-1 for the specified channel bandwidth for NR V2X operating bands in Table 5.2E.1-1.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.5E.2.2.
6.5E.2.2.1.4	Test description
6.5E.2.2.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.2E.1-1 and Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.5E.2.2.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes A.7.5 and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
Table 6.5E.2.2.1.4.1-1: Test Configuration Table for contiguous PSCCH and PSSCH allocation
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1.8
	Low range, High range

	Test Channel Bandwidths as specified TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	V2X Configuration to Transmit

	
	
	Modulation
	PSSCH RB allocation
(Note 1)

	1
	Default
	QPSK
	Outer_Full

	2
	Default
	QPSK
	Inner_Full

	3
	Default
	16QAM
	Outer_Full

	4
	Default
	16QAM
	Inner_Full

	5
	Default
	64QAM
	Outer_Full

	6
	Default
	256QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1E-1.



Table 6.5E.2.2.1.4.1-2: Test Configuration Table for PSFCH
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1.8
	Low range, High range

	Test Channel Bandwidths as specified TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	V2X Configuration to Transmit

	
	
	PSFCH RB allocation
(Note 1)

	1
	Low range
	PSFCH_1RB_Left

	2
	High range
	PSFCH_1RB_Right

	3
	Low range
	PSFCH_2RB_Left

	4
	High range
	PSFCH_2RB_Right

	5
	Default
	PSFCH_Max_Gap

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1E-2.



Table 6.5E.2.2.1.4.1-3: Test Configuration Table for S-SSB
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1.8
	Low range, High range

	Test Channel Bandwidths as specified TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	V2X Configuration to Transmit

	
	
	S-SSB RB allocation
(Note 1)

	1
	Low range
	S-SSB_Low

	2
	High range
	S-SSB_High

	3
	Default
	S-SSB_Mid

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1E-3.



1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.1TBD for TE diagram and section A.3.2.7TBD for UE diagram.
2.	The parameter settings for the NRV2X sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10. Message content exceptions are defined in clause 6.5E.2.2.1.4.3.
3.	The V2X Reference Measurement Channel is set according to Table 6.5E.2.2.1.4.1-1.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS 38.508-1 [5]TS36.508 [25] 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 TBD.
6.5E.2.2.1.4.2	Test procedure
1.	The V2X UE schedules the V2X RMC with transmission power at PUMAX level according to SL-PreconfigurationNR which is in line with the test configuration in Table 6.5E.2.2.1.4.1-1.
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 6.2E.2.1.5-1 for Power Class 3 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 6.5E.2.2.5-1. 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.
Subtest 1: PSCCH/PSSCH
1.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5.
2.	The UE starts to perform the NR sidelink communication according to SL-PreconfigurationNR. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the NR sidelink RMC.
3.	Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration from Table 6.5E.2.2.1.4.1-1, which shall meet the requirements described in Table 6.2E.2.1.5-1 for Power Class 3 UEs. The period of measurement shall be at least continuous duration of one active sub-frame (1ms) excluding guard symbols.
4.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to Table 6.5E.2.2.1.5-1. 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.

Subtest 2: PSFCH
1.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On, Cast type Unicast, Test Loop Function On with UE test loop mode E closed for Recieve Mode according to TS 38.508-1 [5] clause 4.5.
2.	The UE starts to perform the NR sidelink reception according to SL-PreconfigurationNR.
3.	The UE’s PSFCH transmission occasion is on slot n according to Table 6.5E.2.2.1.4.1-2. SS transmits PSSCH on combination of slot and subchannel as below:
a) Test ID 1: slot n-6, Lowest sub-channel
b) Test ID 2: slot n-3, Highest sub-channel
c) Test ID 3: slot n-6 and n-5, Lowest sub-channel
d) Test ID 4: slot n-4 and n-3, Highest sub-channel
e) Test ID 5: slot n-6, Highest sub-channel and slot n-3, Highest sub-channel
4.	Measure the mean power of the UE on slot n in the channel bandwidth according to the test configuration from Table 6.5E.2.2.1.4.1-2, which shall meet the requirements described in Table 6.2E.2.1.5-2 for Power Class 3 UEs. The period of measurement is FFS.
5.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to Table 6.5E.2.2.1.5-1. 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.

Subtest 3: S-SSB
1.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On according to TS 38.508-1 [5] clause 4.5. The UE is synchronized to GNSS,
2.	The UE transmits PSBCH according SL-PreconfigurationNR.
3.	Measure the mean power of the S-SSB in the channel bandwidth according to the test configuration from Table 6.5E.2.2.1.4.1-3, which shall meet the requirements described in Table 6.2E.2.1.5-3 for Power Class 3 UEs. The period of measurement is FFS.
4.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to Table 6.5E.2.2.1.5-1. 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.
6.5E.2.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.10.
6.5E.2.2.1.5	Test requirement
The measured UE mean power in the channel bandwidth, derived in step 24of Subtest 1, step 5 of Subtest 2 and step 4 of Subtest 3, shall fulfil requirements in Table 6.2E.2.2.1.5-1 as appropriate, and the power of any UE emission shall fulfil requirements in Table 6.5E.2.2.1.5-1.
Table 6.5E.2.2.1.5-1: General NR spectrum emission mask for V2X / non-concurrent operation
	
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90
MHz
	100
MHz
	Measurement bandwidth

	± 0-1
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	
	
	
	
	
	1 % channel bandwidth

	± 0-1
	
	
	
	
	
	
	
	-24 + TT
	-24 + TT
	-24 + TT
	-24 + TT
	-24 + TT
	30 kHz

	± 1-5
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	1 MHz

	± 5-6
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	

	± 6-10
	-25 + TT
	
	
	
	
	
	
	
	
	
	
	
	

	± 10-15
	
	-25 + TT
	
	
	
	
	
	
	
	
	
	
	

	± 15-20
	
	
	-25 + TT
	
	
	
	
	
	
	
	
	
	

	± 20-25
	
	
	
	-25 + TT
	
	
	
	
	
	
	
	
	

	± 25-30
	
	
	
	
	-25 + TT
	
	
	
	
	
	
	
	

	± 30-35
	
	
	
	
	
	-25 + TT
	
	
	
	
	
	
	

	± 35-40
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 40-45
	
	
	
	
	
	
	-25 + TT
	
	
	
	
	
	

	± 45-50
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 50-55
	
	
	
	
	
	
	
	-25 + TT
	
	
	
	
	

	± 55-60
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 60-65
	
	
	
	
	
	
	
	
	-25 + TT
	
	
	
	

	± 65-80
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 80-85
	
	
	
	
	
	
	
	
	
	-25 + TT
	
	
	

	± 85-90
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 90-95
	
	
	
	
	
	
	
	
	
	
	-25 + TT
	
	

	± 95-100
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 100-105
	
	
	
	
	
	
	
	
	
	
	
	-25 + TT
	

	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 4:	TT for each frequency and channel bandwidth is specified in Table 6.5E.2.2.1.5-2.



Table 6.5E.2.2.1.5-2: Test Tolerance
FFS
NOTE:	As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
<Unchanged Text Skipped>
6.5E.2.3.1	Additional Spectrum emission mask for V2X / non-concurrent operation
Editor’s Note: 
- Test config table is FFS
- Connection diagram is TBD
- Preconfiguration is TBD in 38.508-1
- Test state and generic procedure are TBD in 38.508-1
6.5E.2.3.1.1	Test purpose
To verify that the power of NR V2X UE emission shall not exceed specified level for the specified channel bandwidth under the deployment scenarios where additional requirements are specified.
6.5E.2.3.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR V2X sidelink communication with non-concurrent operation.
6.5E.2.3.1.3	Minimum conformance requirements
6.5E.2.3.1.3.1	Requirements for network signalling value "NS_33"
The additional spectrum mask in Table 6.5E.2.3.1.3.1-1 applies for NR V2X UE within 5 855 MHz to 5 950 MHz according to ETSI EN 302 571. Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
When "NS_33" is indicated in the cell or pre-configured radio parameters, the power of any V2X UE emission shall not exceed the levels specified in Table 6.5E.2.3.1.3.1-1.
Table 6.5E.2.3.1.3.1-1: Additional spectrum mask requirements for 10MHz channel bandwidth
	Spectrum emission limit (dBm EIRP)/ Channel bandwidth

	ΔfOOB
(MHz)
	10 MHz
	Measurement bandwidth

	 0-0.5
	[]
	100 kHz

	 0.5-5
	[]
	100 kHz

	 5-10
	[]
	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 NR V2X overrides any other requirements in frequency range 5855-5950MHz.
NOTE 3:	The EIRP requirement is converted to conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I in [11].
6.5E.2.3.1.3.2	Requirements for network signalling value "NS_52"
The additional spectrum mask in Table 6.5E.2.3.1.3.2-1 applies for NR V2X UE within 5 765 MHz to 6 005 MHz according to FCC regulation. Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
When "NS_52" is indicated in the cell or pre-configured radio parameters, the power of any V2X UE emission shall not exceed the levels specified in Table 6.5E.2.3.1.3.2-1.
Table 6.5E.2.3.1.3.2-1: Additional spectrum mask requirements for 40MHz channel bandwidth (fc = 5885MHz)
	ΔfOOB (MHz)
	Emission Limit (dBm)
	Measurement Bandwidth

	0-2
	-32
	100kHz

	2-10
	-36
	100kHz

	10-20
	-38
	100kHz

	20-40
	-43
	100kHz

	40-100
	-50
	100kHz



The normative reference for this requirement is TS 38.101-1 [2] clause 6.5E.2.3.
6.5E.2.3.1.4	Test description
6.5E.2.3.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.2E.1-1 and Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.5E.2.3.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes A.7.5 and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
Table 6.5E.2.3.1.4.1-1: Test Configuration Table
FFS
1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.1TBD for TE diagram and section A.3.2.7TBD for UE diagram.
2.	The parameter settings for the NRV2X sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10. Message content exceptions are defined in clause 6.5E.2.3.1.4.3.
3.	The V2X Reference Measurement Channel is set according to Table 6.5E.2.3.1.4.1-1.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS 38.508-1 [5]TS36.508 [25] 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 Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5TBD.
6.5E.2.3.1.4.2	Test procedure
1.	The V2X UE schedules the V2X RMC with transmission power at PUMAX level according to SL-PreconfigurationNR which is in line with the test configuration in Table 6.5E.2.3.1.4.1-1.
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 6.2E.2.1.5-1 for Power Class 3 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 6.5E.2.3.1.5.1-1 or Table 6.5E.2.3.1.5.2-1. 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.
6.5E.2.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.10 with following exceptions.
6.5E.2.3.1.4.3.1	Message contents exceptions (network signalling value “NS_33”)
Table 6.5E.2.3.1.4.3.1-1: Network signalling value "NS_33"
	Derivation Path: TS 38.508-1 [5] clause 4.6.3, Table 4.6.3-1

	Information Element
	Value/remark
	Comment
	Condition

	additionalSpectrumEmission
	1 (NS_33)
	
	



6.5E.2.3.1.4.3.2	Message contents exceptions (network signalling value “NS_52”)
Table 6.5E.2.3.1.4.3.2-1: Network signalling value "NS_52"
	Derivation Path: TS 38.508-1 [5] clause 4.6.3, Table 4.6.3-1

	Information Element
	Value/remark
	Comment
	Condition

	additionalSpectrumEmission
	1 (NS_52)
	
	



6.5E.2.3.1.5	Test requirement
Table 6.5E.2.3.1.5-1: Test Tolerance (Additional spectrum emission mask)
FFS
6.5E.2.3.1.5.1	Requirements for network signalling value "NS_33"
When "NS_33" is indicated in the cell, the power of any NR V2X UE emission shall fulfil requirements in Table 6.5E.2.3.1.5.1-1.
Table 6.5E.2.3.1.5.1-1: Additional spectrum mask requirements for 10MHz channel bandwidth
	Spectrum emission limit (dBm EIRP)/ Channel bandwidth

	ΔfOOB
(MHz)
	10 MHz
	Measurement bandwidth

	 0-0.5
	[]+TT
	100 kHz

	 0.5-5
	[]+TT
	100 kHz

	 5-10
	[]+TT
	100 kHz

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5E.2.3.1.5-1.



6.5E.2.3.1.5.2	Requirements for network signalling value "NS_52"
When "NS_52" is indicated in the cell, the power of any NR V2X UE emission shall fulfil requirements in Table 6.5E.2.3.1.5.2-1.
Table 6.5E.2.3.1.5.2-1: Additional spectrum mask requirements for 40MHz channel bandwidth (fc = 5885MHz)
	ΔfOOB (MHz)
	Emission Limit (dBm)
	Measurement Bandwidth

	0-2
	-32+TT
	100kHz

	2-10
	-36+TT
	100kHz

	10-20
	-38+TT
	100kHz

	20-40
	-43+TT
	100kHz

	40-100
	-50+TT
	100kHz

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5E.2.3.1.5-1.



<Unchanged Text Skipped>
6.5E.2.4.1	Adjacent channel leakage ratio for V2X / non-concurrent operation
Editor’s Note: This clause is incomplete for PSFCH and PSBCH measurement. The following aspects are either missing or not yet determined:
- Connection diagram is TBD
- Preconfiguration is TBD in 38.508-1
- Test state and generic procedure are TBD in 38.508-1
- Measurement period of PSFCH and PSBCH is FFS.
6.5E.2.4.1.1	Test purpose
To verify that V2X UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage Power Ratio (ACLR) when UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions.
6.5E.2.4.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR V2X sidelink communication with non-concurrent operation.
6.5E.2.4.1.3	Minimum conformance requirements
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
For NR V2X UE, the existing ACLR requirement for NR uplink transmission in clause 6.5.2.4 are applied for NR V2X UE for NR V2X operating bands in 5.2E.1-1.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.5E.2.4.
6.5E.2.4.1.4	Test description
6.5E.2.4.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.2E.1-1 and Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in the test configuration tables in clause 6.2E.2.1.4table 6.5E.2.4.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes A.7.5 and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
Table 6.5E.2.4.1.4.1-1: VoidTest Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1.8
	Low range, High range

	Test Channel Bandwidths as specified TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	V2X Configuration to Transmit

	
	
	Modulation
	PSSCH RB allocation
(Note 1)

	1
	Default
	QPSK
	Outer_Full

	2
	Default
	QPSK
	Inner_Full

	3
	Default
	16QAM
	Outer_Full

	4
	Default
	16QAM
	Inner_Full

	5
	Default
	64QAM
	Outer_Full

	6
	Default
	256QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1E-1.



1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.1TBD for TE diagram and section A.3.2.7TBD for UE diagram.
2.	The parameter settings for the NRV2X sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10. Message content exceptions are defined in clause 6.5E.2.4.1.4.3.
3.	The V2X Reference Measurement Channel is set according to the test configuration tables in clause 6.2E.2.1.4.1Table 6.5E.2.4.1.4.1-1.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS 38.508-1 [5]TS36.508 [25] 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 TBD.
6.5E.2.4.1.4.2	Test procedure
1.	The V2X UE schedules the V2X RMC with transmission power at PUMAX level according to SL-PreconfigurationNR which is in line with the test configuration in Table 6.5E.2.4.1.4.1-1;
2.	Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in subclass Table 6.2E.2.1.5-1 for power class 3 UE. The period of the measurement shall be at least the continuous duration of one sub-frame (1ms). For TDD slots with transient periods are not under test.
3.	Measure the rectangular filtered mean power for assigned NR V2X sidelink.
4.	Measure the rectangular filtered mean power of the first NR adjacent channel on both lower and upper side of the assigned NR V2X sidelink channel, respectively.
5.	Calculate the ratios of the power between the values measured in step 3 over step 4 for lower and upper NRACLR.
Subtest 1: PSCCH/PSSCH
1.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5.
2.	The UE starts to perform the NR sidelink communication according to SL-PreconfigurationNR. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the NR sidelink RMC.
3.	Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration from Table 6.2E.2.1.4.1-1, which shall meet the requirements described in Table 6.2E.2.1.5-1 for Power Class 3 UEs. The period of measurement shall be at least continuous duration of one active sub-frame (1ms) excluding guard symbols.
4.	Measure the rectangular filtered mean power for assigned NR V2X sidelink.
5.	Measure the rectangular filtered mean power of the first NR adjacent channel on both lower and upper side of the assigned NR V2X sidelink channel, respectively.
6.	Calculate the ratios of the power between the values measured in step 4 over step 5 for lower and upper NRACLR.

Subtest 2: PSFCH
1.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On, Cast type Unicast, Test Loop Function On with UE test loop mode E closed for Recieve Mode according to TS 38.508-1 [5] clause 4.5.
2.	The UE starts to perform the NR sidelink reception according to SL-PreconfigurationNR.
3.	The UE’s PSFCH transmission occasion is on slot n according to Table 6.2E.2.1.4.1-2. SS transmits PSSCH on combination of slot and subchannel as below:
a) Test ID 1: slot n-6, Lowest sub-channel
b) Test ID 2: slot n-3, Highest sub-channel
c) Test ID 3: slot n-6 and n-5, Lowest sub-channel
d) Test ID 4: slot n-4 and n-3, Highest sub-channel
e) Test ID 5: slot n-6, Highest sub-channel and slot n-3, Highest sub-channel
4.	Measure the mean power of the UE on slot n in the channel bandwidth according to the test configuration from Table 6.2E.2.1.4.1-2, which shall meet the requirements described in Table 6.2E.2.1.5-2 for Power Class 3 UEs. The period of measurement is FFS.
5.	Measure the rectangular filtered mean power for assigned NR V2X sidelink.
6.	Measure the rectangular filtered mean power of the first NR adjacent channel on both lower and upper side of the assigned NR V2X sidelink channel, respectively.
7.	Calculate the ratios of the power between the values measured in step 5 over step 6 for lower and upper NRACLR.

Subtest 3: S-SSB
1.	Ensure the UE is in state Out_of_Coverage with generic procedure parameters Sidelink On according to TS 38.508-1 [5] clause 4.5. The UE is synchronized to GNSS,
2.	The UE transmits PSBCH according SL-PreconfigurationNR.
3.	Measure the mean power of the S-SSB in the channel bandwidth according to the test configuration from Table 6.2E.2.1.4.1-3, which shall meet the requirements described in Table 6.2E.2.1.5-3 for Power Class 3 UEs. The period of measurement is FFS.
4.	Measure the rectangular filtered mean power for assigned NR V2X sidelink.
5.	Measure the rectangular filtered mean power of the first NR adjacent channel on both lower and upper side of the assigned NR V2X sidelink channel, respectively.
6.	Calculate the ratios of the power between the values measured in step 4 over step 5 for lower and upper NRACLR.
6.5E.2.4.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.10.
6.5E.2.4.1.5	Test requirement
[bookmark: _GoBack]The measured mean power of V2X UE in the channel bandwidth, derived in step 26of Subtest 1, step 7 of Subtest 2 and step 6 of Subtest 3, shall fulfil requirements in clause 6.2E.2.1.5Table 6.2E.2.1.5-1, and if the measured adjacent channel power is greater than –50 dBm then the measured NR ACLR, derived in step 5, shall be higher than the limits in Table 6.5E.2.4.1.5-2.
Table 6.5E.2.4.1.5-1: Measurement bandwidth
	NR channel bandwidth / NR ACLR measurement bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	NR ACLR measurement bandwidth
	4.515
	9.375
	14.235
	19.095
	23.955
	28.815
	38.895
	48.615
	58.35
	78.15
	88.23
	98.31



Table 6.5E.2.4.1.5-2: NR ACLR requirement for V2X / non-concurrent operation
	
	Power class 1
	Power class 2
	Power class 3

	NR ACLR
	
	
	30 - TT dB

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5E.2.4.1.5-3.



Table 6.5E.2.4.1.5-3: Test Tolerance
FFS
<Unchanged Text Skipped>
6.5E.3.2.1	Spurious emissions for UE co-existence for V2X / non-concurrent operation
Editor’s Note: 
- Test config table is FFS
- Connection diagram is TBD
- Preconfiguration is TBD in 38.508-1
- Test state and generic procedure are TBD in 38.508-1
6.5E.3.2.1.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to co-existing systems for the specified bands which has specific requirements in terms of transmitter spurious emissions.
6.5E.3.2.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR V2X sidelink communication with non-concurrent operation.
6.5E.3.2.1.3	Minimum conformance requirements
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the requirements in clause 6.5.3.2 shall apply for NR V2X sidelink transmission.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.5E.3.2.
6.5E.3.2.1.4	Test description
6.5E.3.2.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.2E.1-1 and Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.5E.3.2.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes A.7.5 and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
Table 6.5E.3.2.1.4.1-1: Test Configuration Table
FFS
1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.1TBD for TE diagram and section A.3.2.7TBD for UE diagram.
2.	The parameter settings for the NRV2X sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10. Message content exceptions are defined in clause 6.5E.3.2.1.4.3.
3.	The V2X Reference Measurement Channel is set according to Table 6.5E.3.2.1.4.1-1.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS 38.508-1 [5]TS36.508 [25] 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 Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5TBD.
6.5E.3.2.1.4.2	Test procedure
1.	The V2X UE schedules the V2X RMC with transmission power at PUMAX level according to SL-PreconfigurationNR which is in line with the test configuration in Table 6.5E.3.2.1.4.1-1.
2.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to Table 6.5.3.2.3-2. The centre frequency of the filter shall be stepped in contiguous steps according to Table 6.5.3.2.3-2. The measured power shall be verified for each step. The measurement period shall capture the active time slots.
6.5E.3.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.10.
6.5E.3.2.1.5	Test requirement
Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than ΔfOOB (MHz) in Tables 6.5.3.2.3-2 from the edge of the channel bandwidth. The spurious emission limits in Tables 6.5.3.2.3-2 apply for all transmitter band configurations (NRB) and channel bandwidths.
The measured average power of spurious emission, derived in step 2, shall not exceed the described value in Table 6.5.3.2.3-2.


<Unchanged Text Skipped>
6.5E.3.3.1	Additional spurious emissions requirements for V2X / non-concurrent operation
Editor’s Note:
- Test config table is FFS
- Connection diagram is TBD
- Preconfiguration is TBD in 38.508-1
- Test state and generic procedure are TBD in 38.508-1
6.5E.3.3.1.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions under the deployment scenarios where additional requirements are specified.
6.5E.3.3.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR V2X sidelink communication with non-concurrent operation.
6.5E.3.3.1.3	Minimum conformance requirements
Table 6.5E.3.3.1.3-1: Additional requirements for "NS_33"
	Protected band
	Frequency range (MHz)
	Maximum Level (EIRP2)
	MBW (MHz)
	NOTE

	Frequency range
	5925
	-
	5950
	-30
	1
	1

	Frequency range
	5815
	-
	5855
	-30
	1
	3

	NOTE 1:	In the frequency range x-5950MHz, SE requirement of -30dBm/MHz should be applied; where x = max (5925, fc + 15), where fc is the channel centre frequency.
NOTE 2:	The EIRP requirement is converted to conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I in [11].
NOTE 3:	Resolution BW is 10% of the measurement BW and the result should be integrated to achieve the measurement bandwidth. The sweep time shall be set larger than (symbol length)*(number of points in sweep) to improve the measurement accuracy.



When "NS_33" is configured from pre-configured radio parameters or the cell, and the indication from upper layers has indicated that the UE is within the protection zone of CEN DSRC devices or HDR DSRC devices, the power of any NR V2X UE emission shall fulfil either one of the two sets of conditions.
Table 6.5E.3.3.1.3-2: Requirements for spurious emissions to protect CEN DSRC for V2X UE
	
	Maximum Transmission Power (dBm EIRP)
	Emission Limit in Frequency Range 5795-5815 (dBm/MHz EIRP)

	Condition 1
	10
	-65

	Condition 2
	10
	-45



The normative reference for this requirement is TS 38.101-1 [2] clause 6.5E.3.4.
6.5E.3.3.1.4	Test description
6.5E.3.3.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.2E.1-1 and Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.5E.3.3.1.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes A.7.5 and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
Table 6.5E.3.3.1.4.1-1: Test Configuration Table for "NS_33"
FFS
1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.1TBD for TE diagram and section A.3.2.7TBD for UE diagram.
2.	The parameter settings for the NRV2X sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10. Message content exceptions are defined in clause 6.5E.3.3.1.4.3.
3.	The V2X Reference Measurement Channel is set according to Table 6.5E.3.3.1.4.1-1.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS 38.508-1 [5]TS36.508 [25] 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 Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5TBD.
6.5E.3.3.1.4.2	Test procedure
1.	The V2X UE schedules the V2X RMC with transmission power at PUMAX level according to SL-PreconfigurationNR which is in line with the test configuration in Table 6.5E.3.3.1.4.1-1.
2.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to Table 6.5E.3.3.1.3-1. The centre frequency of the filter shall be stepped in contiguous steps according to Table 6.5E.3.3.1.3-1. The measured power shall be verified for each step. The measurement period shall capture the active time slots. 
6.5E.3.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.10 with following exceptions.
Table 6.5E.3.3.1.4.3-1: AdditionalSpectrumEmission: Additional spurious emissions test requirement for "NS_33"
	Derivation Path: TS 38.508-1 [5] clause 4.6.3, Table 4.6.3-1

	Information Element
	Value/remark
	Comment
	Condition

	additionalSpectrumEmission
	1 (NS_33)
	
	



6.5E.3.3.1.5	Test requirement
6.5E.3.3.1.5.1	Message contents exceptions (network signalling value "NS_33")
The transmitted spurious emission power derived in step 2 should be converted to EIRP value depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I in [11]. The EIPR value should not exceed test requirements in Table 6.5E.3.3.1.5.1-1.
Table 6.5E.3.3.1.5.1-1: Test requirements for "NS_33"
	Protected band
	Frequency range (MHz)
	Maximum Level (EIRP2)
	MBW (MHz)

	Frequency range
	5925
	-
	5950
	-30
	1

	Frequency range
	5815
	-
	5855
	-30
	1



<Unchanged Text Skipped>
7.3E.2	Reference sensitivity for V2X / non-concurrent operation
Editor’s Note: The following aspects are not yet determined:
- Connection diagram is TBD
- Preconfiguration is TBD in 38.508-1
- Test state and generic procedure are TBD in 38.508-1
- TP analysis is FFS
7.3E.2.1	Test purpose
The test purpose is to verify the ability of the UE to receive V2X physical channel data with a given average throughput for a specified reference measurement channel, under conditions of low signal level, ideal propagation and no added noise.
7.3E.2.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR V2X sidelink communication.
7.3E.2.3	Minimum conformance requirements
When UE is configured for NR V2X reception non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E-1, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2 with parameters specified in Table 7.3E.2.3-1.
Table 7.3E.2.3-1: Reference sensitivity of NR V2X Bands (PC5)
	
	
	Channel bandwidth / PREFSENS_V2X(dBm)

	NR V2X
Band
	SCS
kHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	Duplex
Mode

	[bookmark: _Hlk37422054]n38
	15
	-96.5
	-93.2
	-91.4
	-90.1
	HD

	
	30
	-96.1
	-93.4
	-91.7
	-90.2
	HD

	
	60
	-96.9
	-93.1
	-91.9
	-90.4
	HD

	n47
	15
	-92.5
	-89.2
	-87.4
	-86.1
	HD

	
	30
	-92.1
	-89.4
	-87.7
	-86.2
	HD

	
	60
	-92.9
	-89.1
	-87.9
	-86.4
	HD

	NOTE 1:	Reference measurement channel is defined in A.7.2.
NOTE 2:	The signal power is specified per antenna port.
NOTE 3:	Void.



Table 7.3E.2.3-2: Sidelink TX configuration for reference sensitivity of NR V2X Bands (PC5)
	NR Band / SCS / Channel bandwidth / Duplex mode

	NR V2X Band
	SCS
kHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	Duplex Mode

	n38
	15
	50
	105
	160
	216
	HD

	
	30
	24
	50
	75
	105
	HD

	
	60
	102
	24
	36
	50
	HD

	n47
	15
	50
	105
	160
	216
	HD

	
	30
	24
	50
	75
	105
	HD

	
	60
	102
	24
	36
	50
	HD

	NOTE 1:	The sidelink allocated RB (LCRB) size could be adjusted according to resource pool configuration in [6].
NOTE 2:	For the case, 11 RB is allowed for S-SS/PSBCH Block.



The normative reference for this requirement is TS 38.101-1 [2] clauses 7.3E.2.
7.3E.2.4	Test description
7.3E.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 NR operating bands specified in Table 5.2E.1-1 and Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 7.3E.2.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexe A.7.2 and the GNSS configuration in TS 38.508-1 [5]TS 36.508 [25] subclause 4.11.
Table 7.3E.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	[Normal, TL/VL, TL/VH, TH/VL, TH/VH]

	Test Frequencies as specified in TS 38.508-1 [5] subclause4.3.1
	[Mid range]

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	[Lowest, Highest]

	Test SCS as specified in Table 5.3.5-1
	[Lowest]

	Test Parameters

	Test ID
	V2X Configuration to receive

	
	Modulation
	RB allocation

	1
	[CP-OFDM QPSK]
	[Full RB (NOTE 1)]

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3E.2.4.1-2.



Table 7.3E.2.4.1-2: PSSCH Configuration for REFSENS
	Channel Bandwidth
	SCS(kHz)
	LCRBmax
	Outer RB allocation / Normal RB allocation

	10MHz
	15
	52
	50@0

	
	30
	24
	24@0

	
	60
	11
	10@0

	20MHz
	15
	106
	105@0

	
	30
	51
	50@0

	
	60
	24
	24@0

	30MHz
	15
	160
	160@0

	
	30
	78
	75@0

	
	60
	38
	36@0

	40MHz
	15
	216
	216@0

	
	30
	106
	105@0

	
	60
	51
	50@0

	NOTE 1:	Test Channel Bandwidths are checked separately for each NR band, the applicable channel bandwidths are specified in Table 5.3.5-1.



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 38.508-1 [5] Annex A, Figure A.3.1.9.1TBD for TE diagram and section A.3.2.7TBD for UE diagram.
2.	The parameter settings for the NRV2X sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause 4.10TBD. Message content exceptions are defined in clause 7.3E.2.4.3.
3.	The V2X Reference Measurement Channel is set according to Table 6.2E.1.1.4.1-1.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS 38.508-1 [5]TS 36.508 [25] 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 Out_of_Coverage with generic procedure parameters Sidelink On, Test Loop Function On with UE test loop mode E closed for Transmit Mode according to TS 38.508-1 [5] clause 4.5TBD.
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.
7.3E.2.4.2	Test procedure
1.	The UE starts to perform the NR V2X sidelink communication according to SL-V2X-Preconfiguration and to schedule the V2X RMC according to Table 7.3G.1.4.1-1.
2.	Set the signal level of V2X to the appropriate REFSENS value defined in Table 7.3G.1.3-1.
3.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.
7.3E.2.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 and 5.4.
7.3E.2.5	Test requirement
When UE is configured for NR V2X reception non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E-1, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.7.2 with parameters specified in Table 7.3E.2.5-1.
Table 7.3E.2.5-1: Reference sensitivity of NR V2X Bands (PC5)
	
	
	Channel bandwidth / PREFSENS_V2X(dBm)

	NR V2X
Band
	SCS
kHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	Duplex
Mode

	n38
	15
	-96.5+TT
	-93.2+TT
	-91.4+TT
	-90.1+TT
	HD

	
	30
	-96.1+TT
	-93.4+TT
	-91.7+TT
	-90.2+TT
	HD

	
	60
	-96.9+TT
	-93.1+TT
	-91.9+TT
	-90.4+TT
	HD

	n47
	15
	-92.5+TT
	-89.2+TT
	-87.4+TT
	-86.1+TT
	HD

	
	30
	-92.1+TT
	-89.4+TT
	-87.7+TT
	-86.2+TT
	HD

	
	60
	-92.9+TT
	-89.1+TT
	-87.9+TT
	-86.4+TT
	HD

	NOTE 1:	Reference measurement channel is defined in A.8.
NOTE 2:	The signal power is specified per antenna port.
NOTE 3:	TT for each frequency and channel bandwidth is specified in Table 7.3.2.5-3.







< End of changes >
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