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<Start of Changes>
[bookmark: _Toc76020145][bookmark: _Toc83720621][bookmark: _Toc90916477][bookmark: _Toc90916674][bookmark: _Toc90917430]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:
- 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.
NOTE:	Test execution is not necessary if TS 38.521-1 6.5E.2.4.1 is executed.
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 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.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.7.5 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

	13
	Default
	16QAM
	Outer_Full

	24
	Default
	16QAM
	Inner_Full

	35
	Default
	64QAM
	Outer_Full

	46
	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 4.5.
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 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 Receive 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. The period of measurement is one active sub-frame (1ms) excluding guard symbolsFFS.
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. The period of measurement is one active sub-frame (1ms) excluding guard symbolsFFS.
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

	13
	23
	4.5
	0
	18.5
	4
	25.0 + TT
	14.5-TT

	24
	23
	2.5
	0
	20.5
	2.5
	25.0 + TT
	18-TT

	35
	23
	4.5
	0
	18.5
	4
	25.0 + TT
	14.5-TT

	46
	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
	0.7dBFFS
	1.0dBFFS



[bookmark: _Toc83720622][bookmark: _Toc90916478][bookmark: _Toc90916675][bookmark: _Toc90917431]6.2E.2.1D	UE maximum output power reduction for V2X / non-concurrent operation / SL-MIMO
Editor’s Note: The test case is not completed due to the following aspects are not yet determined:
- Uplink RMC is TBD in TS 38.101-1
- 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.
- Connection diagram for SL-MIMO is TBD
6.2E.2.1D.1	Test purpose
Same test purpose as in 6.2E.2.1.
6.2E.2.1D.2	Test applicability
This test case applies to all types of UE release 16 and forward that support NR V2X sidelink communication and SL-MIMO.
NOTE:	Test execution is not necessary if TS 38.521-1 6.5E.2.4.1D is executed.
6.2E.2.1D.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2E.2.0.
6.2E.2.1D.4	Test description
Same test description as in 6.2E.2.1.4 for PSSCH/PSCCH subtest with following exceptions:
For initial conditions:
1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.9.2 for TE diagram and section A.3.2.7 for UE diagram.
For test procedures:
Subtest 1 are replaced by: 
1. Ensure the UE is in state 4-A as defined in TS 38.508-1 [4], subclause 4.4A using generic procedure parameter Sidelink (On), Cast Type (Unicast), GNSS Sync (On) and Transmit Mode with SL-MIMO. The UE is synchronized to GNSS,
2. The UE starts to perform the NR sidelink communication according to SL-PreconfigurationNR with 2-layer MIMO codebook TPMI 0. 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 sum of mean power of the UE at each transmit antenna connector in the channel bandwidth according to the test configuration from Table 6.2E.2.1D.4.1-1. The period of measurement shall be at least continuous duration of one active sub-frame (1ms) excluding guard symbols.

6.2E.2.1D.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.2.1D.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes TBD and the GNSS configuration in TS 38.508-1 [5] subclause 4.11.
Table 6.2E.2.1D.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.



1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure TBD for TE diagram and section TBD 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.2.1D.4.3.
3.	The V2X Reference Measurement Channel is set according to Table 6.2E.2.1D.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. 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 4-A as defined in TS 38.508-1 [4], subclause 4.4A using generic procedure parameter Sidelink (On), Cast Type (Unicast), GNSS Sync (On) and Transmit Mode with SL-MIMO.
6.2E.2.1D.4.2	Test procedure
1.	The UE starts to perform the NR sidelink communication according to SL-PreconfigurationNR with 2-layer MIMO codebook TPMI 0. 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 sum of mean power of the UE at each transmit antenna connector in the channel bandwidth according to the test configuration from Table 6.2E.2.1D.4.1-1. The period of measurement shall be at least continuous duration of one active sub-frame (1ms) excluding guard symbols.
6.2E.2.1D.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.10 with the following exceptions.
Table 6.2E.2.1D.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
	
	

	}
	
	
	



6.2E.2.1D.5	Test requirement
The maximum output power, derived in step 3 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2E.2.1D.5-1.
Table 6.2E.2.1D.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)
	TL,c
	Upper limit (dBm)
	Lower limit (dBm)

	1
	23
	4.5
	0
	18.5
	5
	3
	25.0 + TT
	13.5 + TT

	2
	23
	2.5
	0
	20.5
	6
	3
	25.0 + TT
	14.5 + TT

	13
	23
	4.5
	0
	18.5
	5
	3
	25.0 + TT
	13.5 + TT

	24
	23
	2.5
	0
	20.5
	6
	3
	25.0 + TT
	14.5 + TT

	35
	23
	4.5
	0
	18.5
	5
	3
	25.0 + TT
	13.5 + TT

	46
	23
	7.0
	0
	16
	5
	3
	25.0 + TT
	11.0 + TT

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.2E.2.1D.5-2.



Table 6.2E.2.1D.5-2: Test Tolerance (UE maximum output power)
	
	f ≤ 3.0GHz
	4.2GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	0.7dBFFS
	1.0dBFFS




< End of Changes >

