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<Start of modified section 1>
[bookmark: _Toc76654096][bookmark: _Toc83742706][bookmark: _Toc91440480][bookmark: _Toc13090857][bookmark: _Toc506297208]11	V2X requirements
This clause contains the performance requirements for the sidelink physical channels specified for V2X Sidelink Communication.
[bookmark: _Toc76297909][bookmark: _Toc76571839][bookmark: _Toc76650981][bookmark: _Toc76654097][bookmark: _Toc83742707][bookmark: _Toc91440481]11.1	Demodulation performance requirements (Conducted requirements)
[bookmark: _Toc76654098][bookmark: _Toc83742708][bookmark: _Toc91440482]11.1.1	General
[bookmark: _Toc76297910][bookmark: _Toc76571840][bookmark: _Toc76650982][bookmark: _Toc76654099][bookmark: _Toc83742709][bookmark: _Toc91440483]11.1.1.1	Applicability of requirements
[bookmark: _Toc76297911][bookmark: _Toc76571841][bookmark: _Toc76650983][bookmark: _Toc76654100][bookmark: _Toc83742710][bookmark: _Toc91440484]11.1.1.1.1	General
The minimum performance requirements are applicable to all V2X operating bands defined in TS 38.101-1[2] Clause 5.2E.
The minimum performance requirements in Clause 11.1 are mandatory for UE supporting NR SL operation (sl-Reception-r16), except test cases listed in Clause 11.1.1.1.2.
[bookmark: _Toc76297912][bookmark: _Toc76571842][bookmark: _Toc76650984][bookmark: _Toc76654101][bookmark: _Toc83742711][bookmark: _Toc91440485]11.1.1.1.2	Applicability of requirements for mandatory UE V2X features with capability signalling
The performance requirements in Table 11.1.1.1.2-1 shall apply for V2X UEs which support mandatory UE features with capability signalling only.
Table 11.1.1.1.2-1: Requirements applicability for mandatory features with UE capability signalling
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	Support of synchronization sources for NR sidelink (sync-Sidelink-r16)
	FR1
	PSSCH
	Clause 11.1.2.1.1
Clause 11.1.6.1.1
Clause 11.1.7.1.1
	

	
	
	PSCCH
	Clause 11.1.3.1.1
Clause 11.1.8.1.1
	

	
	
	PSBCH
	Clause 11.1.4.1.1
	

	
	
	PSFCH
	Clause 11.1.5.1.1
Clause 11.1.9.1.1
	

	Supports of PSFCH format 0 (psfch-FormatZeroSidelink-r16)
	FR1
	PSSCH
	Clause 11.1.2.1.1
Clause 11.1.6.1.1
Clause 11.1.7.1.1
	

	
	
	PSCCH
	Clause 11.1.3.1.1
Clause 11.1.8.1.1
	

	
	
	PSFCH
	Clause 11.1.5.1.1
Clause 11.1.9.1.1
	


[bookmark: _Toc76297913][bookmark: _Toc76571843][bookmark: _Toc76650985]
[bookmark: _Toc76654102][bookmark: _Toc83742712][bookmark: _Toc91440486]11.1.1.2	Common test parameters
Parameters specified in Table 11.1.1.2-1 are applied for all test cases in this clause unless otherwise stated.
Table 11.1.1.2-1: Common test parameters
	Parameter
	Unit
	Value

	Carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 1)
	RBs
	0

	
	Subcarrier spacing
	kHz
	30

	SL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-1 [2] for tested channel bandwidth and subcarrier spacing

	PT-RS configuration
	
	PT-RS is not configured

	Resource pool configuration
	PSCCH Time resource
	Symbols
	2

	
	PSCCH Frequency resource
	PRBs
	10

	
	PSFCH number of cyclic shift pairs
	
	n1

	
	PSFCH hopping ID
	
	0

	
	PSFCH candidate resource type
	
	allocSubCH

	
	Set of PRBs for PSFCH transmission
	
	ones(1,100) for 40 MHz and ones(1,50) for 20 MHz

	
	PSSCH RSRP threshold
	
	66 (infinity dBm)

	
	Synchronization reference
	
	GNSS

	
	Subchannel size
	PRBs
	10

	
	Number of sub-channels
	
	5 for 20 MHz and 10 for 40 MHz

	
	Start PRB for first sub-channel
	
	0

	
	Time resource bitmap
	
	ones(1, 160)

	Note 1:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [2] for tested channel bandwidth and subcarrier spacing.



The normative reference for this requirement is TS 38.101-4 [5] clause 11.1.1.2.
[bookmark: _Toc76297914][bookmark: _Toc76571844][bookmark: _Toc76650986][bookmark: _Toc76654103][bookmark: _Toc83742713][bookmark: _Toc91440487]11.1.2	PSSCH demodulation requirements
[bookmark: _Toc76297915][bookmark: _Toc76571845][bookmark: _Toc76650987][bookmark: _Toc76654104][bookmark: _Toc83742714][bookmark: _Toc91440488]11.1.2.1	2Rx requirements
11.1.2.1.1	2Rx FR1 PSSCH performance
[bookmark: _Toc76297916][bookmark: _Toc76571846][bookmark: _Toc76650988][bookmark: _Toc76654105][bookmark: _Toc83742715][bookmark: _Toc91440489]11.1.2.1.1.0	Minimum requirements
The minimum requirements are specified in Table 11.1.2.1.1.0-2 with the test parameters specified in Table 11.1.2.1.1.0-1. In this test scenario, GNSS or GNSS-equivalent synchronization source is used and sidelink UE 1 transmits PSCCH and PSSCH.
Table 11.1.2.1.1.0-1: Test parameters
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2
	Test 3

	Active cell(s)
	
	None

	Sidelink UE 1
	Sidelink transmissions
	
	PSCCH + PSSCH 

	
	PSSCH DMRS pattern (Note 1)
	
	{3,4}
	{2,3}
	{2,2}

	
	Index of sub-channel allocation
	
	[0,1]
	[0,1]
	[0]

	
	Timing offset (Note 2)
	s
	CP/2-12*64*Tc

	
	Frequency offset (Note 3)
	Hz
	+600

	
	Synchronization
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2 Low

	PSFCH resource period
	Slot
	4
	4
	4

	MinTimeGapPSFCH
	Slot
	3
	3
	3

	Note 1:	{x, y}: x and y means the number of DMRS symbols for slot with PSFCH transmission and without PSFCH transmission, respectively.
Note 2:	Time offset of transmitted Sidelink UE signal with respect to GNSS referring timing.
Note 3:	Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.



Table 11.1.2.1.1.0-‑2: Minimum performance
	Test num.
	Reference channel
	Bandwidth (MHz)/
Subcarrier spacing(kHz)
	Modulation format and code rate
	Propagation condition
	Reference value

	
	
	
	
	
	PSSCH BLER (%)
	SNR(dB) of PSSCH

	1
	R.PSSCH.2-1.1
	20 / 30
	QPSK, 0.30
	TDLA30-2700
	10%
	3.4

	2
	R.PSSCH.2-1.2
	20 / 30
	16QAM, 0.37
	TDLA30-1400
	
	8.8

	3
	R.PSSCH.2-1.3
	20 / 30
	64QAM, 0.43
	TDLA30-180
	
	14.8



The normative reference for this requirement is TS 38.101-4 [5], clause 11.1.2.1.1.
11.1.2.1.1_1	2Rx FR1 PSSCH performance - single active PSSCH link
11.1.2.1.1_1.1	Test purpose
The purpose is to verify the PSSCH for V2X demodulation performance with a single active PSSCH link.
11.1.2.1.1_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward which support NR sidelink communication, as specified in Table 11.1.1.1.2-1.
11.1.2.1.1_1.3	Test description
[bookmark: _Toc27479420][bookmark: _Toc36058607][bookmark: _Toc44067530][bookmark: _Toc52716454][bookmark: _Toc58239096][bookmark: _Toc68246678][bookmark: _Toc75789938][bookmark: _Toc84264568][bookmark: _Toc90560693]11.1.2.1.1_1.3.1	Initial conditions
[bookmark: _Hlk498557076]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 38.521-1 [7] subclause 5.3E.
PSCCH and PSSCH reference measurement channels are set according to Table 11.1.1.2-1, Table 11.1.2.1.1.0-1 and Annex A.6 as appropriate.
Configurations of the GNSS simulator are specified in TS 38.508-1 [6] Table 4.11.2-2 and the GNSS simulator is configured for Scenario #1: static in Geographical area #1. Geographical area #1 is also pre-configured in the UE.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Low Range, as defined in TS 38.508-1 [6] clause 4.3.1.8.
Channel Bandwidths to be tested: As specified per test number in Table 11.1.2.1.1.0‑2 as defined in TS 38.508-1 [6] clause 4.3.1.8.
1.	Connect the SS, the faders, and the AWGN noise source to the UE antenna connectors, connect the SS COM port to the UE COM port, and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 38.508-1 [6] Annex A, Figure A.3.1.9.1(TE part) and Figure A.3.2.7.1 (UE part).
2.	The parameter settings for the V2X sidelink transmission over PC5 interface are pre-configured according to TS 38.508-1 [6] clause 4.10.1. Message content exceptions are defined in clause 11.1.2.1.1_1.3.3.
[bookmark: _Hlk507504920]3.	Sidelink physical channels and signals are initially set up according to Table 11.1.1.2-1, Table 11.1.2.1.1.0-1 and Annex A.6 as appropriate.
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state 4-A with generic procedure parameters Test Loop Function = On according to TS 38.508-1 [6] clause 4.4A.2. The UE is configured as the receiving UE. Message contents are defined in clause 11.1.2.1.1_1.3.3.
6.	The GNSS simulator is triggered to start step 1 of Scenario #1 to simulate a location in the centre of Geographical area #1. Wait for the UE to acquire the GNSS signal.
11.1.2.1.1_1.3.2	Test procedure
1.	Sidelink UE1 transmits PSCCH/PSSCH RMC according to SL-PreconfigurationNR and Table 11.1.2.1.1.0-1. The sidelink UE1 transmits MAC padding bits on the sidelink RMC.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Table 11.1.2.1.4‑1 as appropriate.
3.	Measure the average PSSCH BLER according to the test method described in Annex G.5 for a duration sufficient to achieve statistical significance. If the measured average PSSCH BLER is less than the reference value in Table 11.1.2.1.4‑1 pass the UE. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 11.1.2.1.1_1.4‑1 as appropriate.
11.1.2.1.1_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 5.4.3 with the following exceptions.
Table 11.1.2.1.1_1.3.3-1: Physical layer parameters for SCI format 1-A
	Derivation Path: TS 38.508-1 [6] Table 4.3.6.2.1.1-1

	Parameter
	Value
	Value in binary
	Condition

	DMRS pattern
	indicates the 2nd entry in sl-PSSCH-DMRS-TimePatternList-r16 if mod (i, 4), else indicates the 3rd entry in sl-PSSCH-DMRS-TimePatternList-r16.

where i is the logical slot index belong to resource pool per 1024 radio frame as specified in 38.214 [12] clause 8
	"01"B if mod (i, 4) = 0
"10"B if mod (i, 4) ≠ 0
	Test 1

	
	indicates the 1st entry in sl-PSSCH-DMRS-TimePatternList-r16 if mod (i, 4), else indicates the 2nd entry in sl-PSSCH-DMRS-TimePatternList-r16.
	"00"B if mod (i, 4) = 0
"01"B if mod (i, 4) ≠ 0
	Test 2

	
	indicates the 1st entry in sl-PSSCH-DMRS-TimePatternList-r16
	"00"B
	Test 3



Table 11.1.2.1.1_1.3.3-2: SL-ResourcePool
	Derivation Path: TS 38.508-1 [6] Table 5.4.3-1

	Information Element
	Value/remark
	Comment
	Condition

	SL-ResourcePool-r16 ::= SEQUENCE {
	
	
	

	  sl-PSSCH-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      sl-PSSCH-DMRS-TimePatternList-r16 SEQUENCE (SIZE (1..3)) OF INTEGER (2..4) {
	3 entries
	
	

	        INTEGER[1]
	2
	entry 1
	

	        INTEGER[2]
	3
	entry 2
	

	        INTEGER[3]
	4
	entry 3
	

	      }
	
	
	

	}
	
	
	



11.1.2.1.1_1.4	Test Requirements
For the parameters specified in Table 11.1.2.1.1.0-1 and SNR specified in Table 11.1.2.1.1_1.4‑1, the average PSSCH BLER obtained in step 3 shall be below the reference value specified in Table 11.1.2.1.1_1.4‑1. The PSSCH sidelink reference channels are defined in Annex A Table A.6.2.2-1.
Table 11.1.2.1.1_1.4‑1: Test performance
	Test num.
	Reference channel
	Bandwidth (MHz)/
Subcarrier spacing(kHz)
	Modulation format and code rate
	Propagation condition
	Reference value

	
	
	
	
	
	PSSCH BLER (%)
	SNR(dB) of PSSCH

	1
	R.PSSCH.2-1.1
	20 / 30
	QPSK, 0.30
	TDLA30-2700
	10%
	4.2

	2
	R.PSSCH.2-1.2
	20 / 30
	16QAM, 0.37
	TDLA30-1400
	
	9.6

	3
	R.PSSCH.2-1.3
	20 / 30
	64QAM, 0.43
	TDLA30-180
	
	15.6



11.1.3	PSCCH demodulation requirements
11.1.3.1	2Rx requirements
11.1.3.1.1	2Rx FR1 PSCCH performance
11.1.3.1.1.0	Minimum requirements
The minimum requirements are specified in Table 11.1.3.1.1.0-2 with the test parameters specified in Table 11.1.3.1.1.0-1. In this test scenario, GNSS or GNSS-equivalent synchronization source is used and sidelink UE 1 transmits PSCCH and PSSCH.
Table 11.1.3.1.1.0-1: Test parameters
	Parameter
	Unit
	Test 1

	Active cell(s)
	
	None

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH+PSSCH

	
	Timing offset (Note 1)
	s
	CP/2-12*64*Tc

	
	Frequency offset (Note 2)
	Hz
	+600

	
	Synchronization
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2 Low

	
	PSSCH RMC
	
	R.PSSCH.2-1.1

	NOTE 1:	Time offset of transmitted Sidelink UE signal with respect to GNSS reference timing.
NOTE 2:	Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.
NOTE 3: 	OCC index i for PSCCH DMRS is randomly selected from {0, 1, 2} for each PSCCH transmission.



Table 11.1.3.1.1.0‑2: Minimum performance
	Test number
	PSCCH Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation condition
	Reference value

	
	
	
	
	Probability of missed PSCCH (%)
	SNR (dB) of PSCCH

	1
	R.PSCCH.2-1.1
	20 / 30
	TDLA30-1400
	1
	4.7



The normative reference for this requirement is TS 38.101-4 [5], clause 11.1.3.1.1
11.1.3.1.1_1	2Rx FR1 PSCCH performance - single active PSSCH link
11.1.3.1.1_1.1	Test purpose
The purpose is to verify the PSCCH for V2X demodulation performance with a single active PSSCH link.
11.1.3.1.1_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward which support NR sidelink communication, as specified in Table 11.1.1.1.2-1.
11.1.3.1.1_1.3	Test description
11.1.3.1.1_1.3.1	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 38.521-1 [7] subclause 5.3E.
PSCCH and PSSCH reference measurement channels are set according to Table 11.1.1.2-1, Table 11.1.3.1.1.0-1 and Annex A.6 as appropriate.
Configurations of the GNSS simulator are specified in TS 38.508-1 [6] Table 4.11.2-2 and the GNSS simulator is configured for Scenario #1: static in Geographical area #1. Geographical area #1 is also pre-configured in the UE.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Low Range, as defined in TS 38.508-1 [6] clause 4.3.1.8.
Channel Bandwidths to be tested: As specified per test number in Table 11.1.3.1.1.0‑2 as defined in TS 38.508-1 [6] clause 4.3.1.8.
1.	Connect the SS, the faders, and the AWGN noise source to the UE antenna connectors, connect the SS COM port to the UE COM port, and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 38.508-1 [6] Annex A, Figure A.3.1.9.1(TE part) and Figure A.3.2.7.1 (UE part).
2.	The parameter settings for the V2X sidelink transmission over PC5 interface are pre-configured according to TS 38.508-1 [6] clause 4.10.1. Message content exceptions are defined in clause 11.1.3.1.1_1.3.3.
3.	Sidelink physical channels and signals are initially set up according to Table 11.1.1.2-1, Table 11.1.3.1.1.0-1 and Annex A.6 as appropriate.
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state 4-A with generic procedure parameters Test Loop Function = On according to TS 38.508-1 [6] clause 4.4A.2. The UE is configured as the received UE. Message contents are defined in clause 11.1.3.1.1_1.3.3.
6.	The GNSS simulator is triggered to start step 1 of Scenario #1 to simulate a location in the centre of Geographical area #1. Wait for the UE to acquire the GNSS signal.
11.1.3.1.1_1.3.2	Test procedure
1.	Sidelink UE1 transmits PSCCH/PSSCH RMC according to SL-PreconfigurationNR and Table 11.1.3.1.1.0-1. The sidelink UE1 transmits MAC padding bits on the sidelink RMC.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Table 11.1.3.1.1_1.4‑1 as appropriate.
3.	Measure the probability of PSCCH miss-detection according to the test method described in Annex G.5 for a duration sufficient to achieve statistical significance. If the measured probability of PSCCH miss-detection is less than the reference value in Table 11.1.3.1.1_1.4‑1 pass the UE. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 11.1.3.1.1_1.4‑1 as appropriate.
11.1.3.1.1_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 5.4.3.
11.1.3.1.1_1.4	Test Requirements
For the parameters specified in Table 11.1.3.1.1.0-1 and SNR specified in Table 11.1.3.1.1_1.4‑1, the average PSSCH BLER obtained in step 3 shall be below the reference value specified in Table 11.1.3.1.1_1.4‑1. The PSSCH sidelink reference channels are defined in Annex A Table A.6.2.2-1.
Table 11.1.3.1.1_1.4‑1: Test performance requirements
	Test number
	PSCCH Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation condition
	Reference value

	
	
	
	
	Probability of missed PSCCH (%)
	SNR (dB) of PSCCH

	1
	R.PSCCH.2-1.1
	20 / 30
	TDLA30-1400
	1
	5.5



11.1.4	PSBCH demodulation requirements
11.1.4.1	2Rx requirements
11.1.4.1.1	2Rx FR1 PSBCH performance
11.1.4.1.1.0	Minimum requirements
The minimum requirements are specified in Table 11.1.4.1.1.0-2 with the test parameters specified in Table 11.1.4.1.1.0-1. The Sidelink UE 1 transmits PSBCH to UE and the UE is synchronized to SLSS of Sidelink UE 1.
RAN4 has recommended that these requirements do not need to be tested.
Table 11.1.4.1.1.0-1: Test parameters
	Parameter
	Unit
	Test 1

	Active cell(s)
	
	None

	Sidelink UE 1
	Sidelink Transmissions
	
	SLSS+PSBCH (Note 3)

	
	slssid
	
	0

	
	Time offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS

	
	Antenna configuration
	
	1x2 Low

	Note 1:	Time offset of transmitted Sidelink UE 1 signal with respect to GNSS reference timing.
Note 2:	Frequency offset of transmitted Sidelink UE 1 signal with respect to GNSS reference frequency.
Note 3: 	PSBCH transmits together with corresponding SLSS in the same slot.



Table 11.1.4.1.1.0-‑2: Minimum performance
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	PSBCH Reference channel
	Propagation condition
	Reference value

	
	
	
	
	Probability of missed PSBCH (%)
	SNR (dB) 

	1
	20 / 30
	R.PSBCH.2-1
	TDLA30-180
	1
	0.1



The normative reference for this requirement is TS 38.101-4 [5], clause 11.1.4.1.1.
11.1.5	PSFCH demodulation requirements
11.1.5.1	2Rx requirements
11.1.5.1.1	2Rx FR1 PSFCH performance
11.1.5.1.1.0	Minimum requirements
11.1.5.1.1.0.1	NACK missed detection requirements
The minimum requirements are specified in Table 11.1.5.1.1.0.1-2 with the test parameters specified in Table 11.1.5.1.1.0.1-1. In this test scenario, GNSS or GNSS-equivalent synchronization source is used and sidelink UE 1 receives PSCCH and PSSCH sent by the UE under test and transmits PSFCH.
Table 11.1.5.1.1.0.1-1: Test parameters
	Parameter
	unit
	Test 1

	Allocated resource blocks
	RB
	1

	The number of PSFCH symbols (Note 1)
	symbol
	2

	Number of information bits
	bit
	1

	Synchronization source
	
	GNSS

	Timing offset (Note 2)
	s
	CP/2-12*64*Tc

	Frequency offset (Note 3)
	Hz
	600

	PSFCH resource period
	Slots
	1

	Antenna configuration
	
	1x2 Low

	Note 1	First symbol is included. First symbol is used for AGC and not used for demodulation.
Note 2	Time offset of transmitted Sidelink UE signal with respect to GNSS referring timing.
Note 3	Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.



Table 11.1.5.1.1.0.1‑2: Minimum performance
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation condition
	Reference value

	
	
	
	NACK missed detection probability (%)
	SNR (dB) 

	1
	20 / 30
	TDLA30-180
	1
	9.5



The normative reference for this requirement is TS 38.101-4 [5], clause 11.1.5.1.1.1.
11.1.5.1.1.0.2	DTX to NACK requirements
The DTX to NACK probability, i.e. the probability that NACK is detected when nothing was sent:

where:
-	#(false NACK bits) denotes the number of detected NACK bits.
-	#(NACK bits) denotes the number of encoded bits per slot
-	#(PSFCH DTX) denotes the number of DTX occasions
The DTX to NACK probability shall not exceed 1% with the test parameters are configured in Table 11.1.5.1.1.0.1-1.
The normative reference for this requirement is TS 38.101-4 [5], clause 11.1.5.1.1.2.
11.1.5.1.1_1	2Rx FR1 PSCCH performance - single active PSSCH link
11.1.5.1.1_1.1	Test purpose
The purpose is to verify the PSFCH for V2X demodulation performance with a single active PSSCH link.
11.1.5.1.1_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward which support NR sidelink communication, as specified in Table 11.1.1.1.2-1.
11.1.5.1.1_1.3	Test description
11.1.5.1.1_1.3.1	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 38.521-1 [7] subclause 5.3E.
PSCCH and PSSCH reference measurement channels are set according to Table 11.1.1.2-1 and Annex A.6 as appropriate.
Configurations of the GNSS simulator are specified in TS 38.508-1 [6] Table 4.11.2-2 and the GNSS simulator is configured for Scenario #1: static in Geographical area #1. Geographical area #1 is also pre-configured in the UE.
Test Environment: Low, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.8.
Channel Bandwidths to be tested: As specified per test number in Table 11.1.5.1.1.0.1‑2 as defined in TS 38.508-1 [6] clause 4.3.1.8.
1.	Connect the SS, the faders, and the AWGN noise source to the UE antenna connectors, connect the SS COM port to the UE COM port, and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 38.508-1 [6] Annex A, Figure A.3.1.9.1(TE part) and Figure A.3.2.7.1 (UE part).
2.	The parameter settings for the V2X sidelink transmission over PC5 interface are pre-configured according to TS 38.508-1 [6] clause 4.10.1. Message content exceptions are defined in clause 11.1.5.1.1_1.3.3.
3.	Sidelink physical channels and signals are initially set up according to Table 11.1.1.2-1, Table 11.1.5.1.1.0.1-1 and Annex A.6 as appropriate.
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state 4-A with generic procedure parameters Test Loop Function = On according to TS 38.508-1 [6] clause 4.4A.2. The UE is configured as the transmitting UE and operates in NACK-only HARQ groupcast mode. Message contents are defined in clause 11.1.5.1.1_1.3.3.
6.	The GNSS simulator is triggered to start step 1 of Scenario #1 to simulate a location in the centre of Geographical area #1. Wait for the UE to acquire the GNSS signal.
11.1.5.1.1_1.3.2	Test procedure
1.	The UE under test transmits PSCCH/PSSCH in every PSCCH/PSSCH duration for NR sidelink communication according to SL-PreconfigurationNR. The Sidelink UE1 receives the PSSCH sent by the UE under test. For every PSSCH received, the Sidelink UE1 sends NACK on PSFCH if the corresponding PSFCH falls in even slot and sends nothing if the corresponding PSFCH falls in odd slot.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Table 11.1.5.1.1_1.4‑1 as appropriate.
3.	Measure probability of NACK miss-detection and DTX to NACK probability according to the test method described in Annex G.5 for a duration sufficient to achieve statistical significance. Pass the UE if the measured probability of PSFCH miss-detection is less than the reference value in Table 11.1.5.1.1_1.4‑1 and the measured DTX to NACK probability is not exceed the reference value in clause 11.1.5.1.1.0.2. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 11.1.5.1.1_1.4‑1 as appropriate.
11.1.5.1.1_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 5.4.3 with the following exceptions.
Table 11.1.5.1.1_1.3.3-1: SL-ResourcePool
	Derivation Path: TS 38.508-1 [6] Table 5.4.3-1

	Information Element
	Value/remark
	Comment
	Condition

	SL-ResourcePool-r16 ::= SEQUENCE {
	
	
	

	  sl-PSFCH-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      sl-PSFCH-Period-r16
	sl1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



11.1.5.1.1_1.4	Test Requirements
For the parameters specified in Table 11.1.5.1.0-1 and SNR specified in Table 11.1.5.1.1_1.4‑1, the NACK missed detection probability obtained in step 3 shall be below the reference value specified in Table 11.1.5.1.1_1.4‑1.
For the parameters specified in Table 11.1.5.1.1.0.1-1, the DTX to NACK probability shall not exceed 1%.
Table 11.1.5.1.1_1.4‑1: Test performance requirements
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation condition
	Reference value

	
	
	
	NACK missed detection probability (%)
	SNR (dB) 

	1
	20 / 30
	TDLA30-180
	1
	10.3



11.1.6	Power imbalance performance with two links
11.1.6.1	2Rx requirements
11.1.6.1.1	2Rx FR1 Power imbalance performance
11.1.6.1.1.0	Minimum requirements
The minimum requirements are specified in Table 11.1.6.1.1.0-2 with the test parameters specified in Table 11.1.6.1.1.0-1. In this test scenario, The Sidelink UE 1 and 2 are synchronized to GNSS or GNSS-equivalent synchronization reference.
Table 11.1.6.1.1.0-1: Test parameters
	Parameter
	Unit
	Test 1

	Active cell(s)
	
	None

	Active Sidelink UE(s)
	
	Sidelink UE 1, Sidelink UE 2

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	[bookmark: OLE_LINK148]PSSCH DMRS pattern(Note 1)
	
	[bookmark: OLE_LINK149]{2,3}

	
	Sub-channel allocation 
	
	Sub-channel 0

	
	Time offset (Note 2)
	s
	0

	
	Frequency offset (Note 3)
	Hz
	0

	
	Antenna configuration
	
	1x2 Low

	
	PSFCH periodicity
	Slots
	4

	
	MinTimeGapPSFCH
	Slots 
	3

	Sidelink UE 2
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH DMRS pattern(Note 1)
	
	{2,3}

	
	Sub-channel allocation 
	
	Sub-channel 3

	
	[bookmark: OLE_LINK150]Time offset (Note 2)
	s
	0

	
	Frequency offset (Note 3)
	Hz
	0

	
	Antenna configuration
	
	1x2 Low

	
	PSFCH periodicity
	Slots
	4

	
	MinTimeGapPSFCH
	Slots 
	3

	Note 1:	{x, y}: x and y means the number of DMRS symbols for slot with PSFCH transmission and without PSFCH transmission, respectively.
Note 2:	Time offset of transmitted Sidelink UE signal with respect to GNSS reference timing.
Note 3:	Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.



Table 11.1.6.1.1.0‑2: Minimum performance
	Test number
	Bandwidth (MHz)/
Subcarrier spacing(kHz)
	Sidelink UE
	PSSCH Reference channel
	Modulation format and
code rate
	[bookmark: OLE_LINK17]Propagation condition
	Reference value

	
	
	
	
	
	
	PSSCH BLER (%)
	SNR (dB) of PSSCH

	1
	20 / 30
	1
	R.PSSCH.2-1.4
	QPSK, 0.30
	AWGN
	(Note 1) 
	30.35

	
	
	2
	R.PSSCH.2-1.4
	QPSK, 0.30
	AWGN
	10
	4.8

	Note 1: 	There is no BLER requirement for Sidelink UE 1.



The normative reference for this requirement is TS 38.101-4 [5], clause 11.1.6.1.1.
11.1.6.1.1_1	2Rx FR1 Power imbalance performance - two active PSSCH link
11.1.6.1.1_1.1	Test purpose
The purpose is to verify the demodulation performance when receiving PSSCH transmissions from two Sidelink UEs with power imbalance in one slot.
11.1.6.1.1_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward which support NR sidelink communication, as specified in Table 11.1.1.1.2-1.
11.1.6.1.1_1.3	Test description
11.1.6.1.1_1.3.1	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 38.521-1 [7] subclause 5.3E.
PSCCH and PSSCH reference measurement channels are set according to Table 11.1.1.2-1, Table 11.1.6.1.1.0-1 and Annex A.6 as appropriate.
Configurations of the GNSS simulator are specified in TS 38.508-1 [6] Table 4.11.2-2 and the GNSS simulator is configured for Scenario #1: static in Geographical area #1. Geographical area #1 is also pre-configured in the UE.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Low Range, as defined in TS 38.508-1 [6] clause 4.3.1.8.
Channel Bandwidths to be tested: As specified per test number in Table 11.1.6.1.1.0-‑2 as defined in TS 38.508-1 [6] clause 4.3.1.8.
1.	Connect the SS, the faders, and the AWGN noise source to the UE antenna connectors, connect the SS COM port to the UE COM port, and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 38.508-1 [6] Annex A, Figure A.3.1.9.1(TE part) and Figure A.3.2.7.1 (UE part).
2.	The parameter settings for the V2X sidelink transmission over PC5 interface are pre-configured according to TS 38.508-1 [6] clause 4.10.1. Message content exceptions are defined in clause 11.1.6.1.1_1.3.3.
3.	Sidelink physical channels and signals are initially set up according to Table 11.1.1.2-1, Table 11.1.6.1.1.0-1 and Annex A.6 as appropriate.
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state 4-A with generic procedure parameters Test Loop Function = On according to TS 38.508-1 [6] clause 4.4A.2. The UE is configured as the receiving UE. Message contents are defined in clause 11.1.6.1.1_1.3.3.
6.	The GNSS simulator is triggered to start step 1 of Scenario #1 to simulate a location in the centre of Geographical area #1. Wait for the UE to acquire the GNSS signal.
11.1.6.1.1_1.3.2	Test procedure
1.	Sidelink UE1 and Sidelink UE2 transmit PSCCH/PSSCH RMC according to SL-PreconfigurationNR and Table 11.1.6.1.1.0-1. Both sidelink UE1 and sidelink UE2 transmit MAC padding bits on their sidelink RMC respectively.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Table 11.1.6.1.1_1.4‑1 as appropriate.
3.	Measure the average PSSCH BLER of sidelink UE2 according to the test method described in Annex G.5 for a duration sufficient to achieve statistical significance. If the measured average PSSCH BLER of sidelink UE2 is less than the reference value in Table 11.1.6.1.1_1.4‑1 pass the UE. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 11.1.6.1.1_1.4‑1 as appropriate.
11.1.6.1.1_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 5.4 with the following exceptions.
Table 11.1.6.1.1_1.3.3-1: Physical layer parameters for SCI format 1-A
	Derivation Path: TS 38.508-1 [6] Table 4.3.6.2.1.1-1

	Parameter
	Value
	Value in binary
	Condition

	DMRS pattern
	indicates the 1st entry in sl-PSSCH-DMRS-TimePatternList-r16 if mod (i, 4), else indicates the 2nd entry in sl-PSSCH-DMRS-TimePatternList-r16.

where i is the logical slot index belong to resource pool per 1024 radio frame as specified in 38.214 [12] clause 8
	"0"B if mod (i, 4) = 0
"1"B if mod (i, 4) ≠ 0
	



Table 11.1.6.1.1_1.3.3-2: SL-ResourcePool
	Derivation Path: TS 38.508-1 [6] Table 5.4.3-1

	Information Element
	Value/remark
	Comment
	Condition

	SL-ResourcePool-r16 ::= SEQUENCE {
	
	
	

	  sl-PSSCH-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      sl-PSSCH-DMRS-TimePatternList-r16 SEQUENCE (SIZE (1..3)) OF INTEGER (2..4) {
	2 entries
	
	

	        INTEGER[1]
	2
	entry 1
	

	        INTEGER[2]
	3
	entry 2
	

	      }
	
	
	

	}
	
	
	



11.1.6.1.1_1.4	Test Requirements
For the parameters specified in Table 11.1.6.1.1.0-1 and SNR specified in Table 11.1.6.1.1_1.4‑1, the average PSSCH BLER of sidelink UE2 obtained in step 3 shall be below the reference value specified in Table 11.1.6.1.1_1.4‑1. The PSSCH sidelink reference channels are defined in Annex A Table A.6.2.2-1.
Table 11.1.6.1.1_1.4‑1: Test performance
	Test number
	Bandwidth (MHz)/
Subcarrier spacing(kHz)
	Sidelink UE
	PSSCH Reference channel
	Modulation format and
code rate
	Propagation condition
	Reference value

	
	
	
	
	
	
	PSSCH BLER (%)
	SNR (dB) of PSSCH

	1
	20 / 30
	1
	R.PSSCH.2-1.4
	QPSK, 0.30
	AWGN
	(Note 1) 
	30.35

	
	
	2
	R.PSSCH.2-1.4
	QPSK, 0.30
	AWGN
	10
	5.4

	Note 1:	There is no BLER requirement for Sidelink UE 1.



11.1.7	HARQ buffer soft combining
11.1.7.1	2Rx requirements
11.1.7.1.1	2Rx FR1 HARQ buffer soft combining performance
11.1.7.1.1.0	Minimum requirements
The minimum requirements are specified in Table 11.1.7.1.1.0-2 with the test parameters specified in Table 11.1.7.1.1.0-1. In this test scenario, GNSS or GNSS-equivalent synchronization source is used and all sidelink UE i (0 ≤ i ≤ n) transmit PSCCH and PSSCH.
Table 11.1.7.1.1.0-1: Test parameters
	Parameter
	Unit
	Test 1

	Active cell(s)
	
	None

	Active Sidelink UE(s)
	
	Sidelink UE i, 0 ≤ i < n (Note 1,2)

	Sidelink UE i,
0 ≤ i < n
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH DMRS pattern 
	
	{2}

	
	Time gap between initial transmission and retransmission
	Slots
	[n (Note 3)]

	
	Timing offset (Note 4)
	s
	0

	
	Frequency offset (Note 5)
	Hz
	0

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2 Low

	
	Redundancy version coding sequence
	
	{0,2}

	PSFCH resource period
	Slots
	1

	Note 1:	n is the number of HARQ process UE can support (based on IE harq-RxProcessSidelink)
Note 2:	When n = 16 or 24, sidelink UEs transmit one by one circularly for every slot; 
When n=32, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel, and the 32nd UE transmits signal in the first slot but in the second subchannel; 
When n=48, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel, the next 17 UEs transmit signal in the same slot as the first 17 UEs but in the second subchannel; 
When n=64, first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel, the next 31 UEs transmit signal one by one circularly for every slot and in the second subchannel, the last 2 UEs transmit signal in the same slot as the first 2 UEs in the third subchannel 
Note 3:	k = n if n < 32, otherwise k = 31
Note 4:	Time offset of transmitted Sidelink UE signal is with respect to GNSS reference timing.
Note 5:	Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.



Table 11.1.7.1.1.0-‑2: Minimum performance
	Test num.
	Bandwidth (MHz) /
Subcarrier spacing(kHz)
	PSSCH Reference channel
	Propagation condition
	Reference value

	
	
	
	
	PSSCH BLER (%)
	SNR (dB) of PSSCH

	1
	20 / 30
	R.PSSCH.2-1.5
	AWGN
	5
	10.9



The normative reference for this requirement is TS 38.101-4 [5], clause 11.1.7.1.1
11.1.7.1.1_1	2Rx FR1 HARQ buffer soft combining performance - maximum number of HARQ processes
11.1.7.1.1_1.1	Test purpose
The purpose is to verify the maximum number of HARQ processes per TTI supported by the V2X UE.
11.1.7.1.1_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward which support NR sidelink communication, as specified in Table 11.1.1.1.2-1.
11.1.7.1.1_1.3	Test description
11.1.7.1.1_1.3.1	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 38.521-1 [7] subclause 5.3E.
PSCCH and PSSCH reference measurement channels are set according to Table 11.1.1.2-1, Table 11.1.7.1.1.0-1 and Annex A.6 as appropriate.
Configurations of the GNSS simulator are specified in TS 38.508-1 [6] Table 4.11.2-2 and the GNSS simulator is configured for Scenario #1: static in Geographical area #1. Geographical area #1 is also pre-configured in the UE.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Low Range, as defined in TS 38.508-1 [6] clause 4.3.1.8.
Channel Bandwidths to be tested: As specified per test number in Table 11.1.7.1.1.0‑2 as defined in TS 38.508-1 [6] clause 4.3.1.8.
1.	Connect the SS, the faders, and the AWGN noise source to the UE antenna connectors, connect the SS COM port to the UE COM port, and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 38.508-1 [6] Annex A, Figure A.3.1.9.1(TE part) and Figure A.3.2.7.1 (UE part).
2.	The parameter settings for the V2X sidelink transmission over PC5 interface are pre-configured according to TS 38.508-1 [6] clause 4.10.1. Message content exceptions are defined in clause 11.1.7.1.1_1.3.3.
3.	Sidelink physical channels and signals are initially set up according to Table 11.1.1.2-1, Table 11.1.7.1.1.0-1 and Annex A.6 as appropriate.
4.	Propagation conditions are set according to Annex B.0.
5.	Determine the number of sidelink UEs, i.e. N, as:
-	N = 16 if pc_harq_RxProcessSidelink_n16 = true
-	N = 24 if pc_harq_RxProcessSidelink_n24 = true
-	N = 32 if pc_harq_RxProcessSidelink_n32 = true
-	N = 48 if pc_harq_RxProcessSidelink_n48 = true
-	N = 64 if pc_harq_RxProcessSidelink_n64 = true
6.	Ensure the UE is in state 4-A with generic procedure parameters Test Loop Function = On according to TS 38.508-1 [6] clause 4.4A.2. The UE is configured as the received UE. Message contents are defined in clause 11.1.7.1.1_1.3.3.
7.	The GNSS simulator is triggered to start step 1 of Scenario #1 to simulate a location in the centre of Geographical area #1. Wait for the UE to acquire the GNSS signal.
11.1.7.1.1_1.3.2	Test procedure
1.	Sidelink UE i, 0≤i<N, transmits PSCCH/PSSCH RMC according to SL-PreconfigurationNR and Table 11.1.7.1.1.0-1. The sidelink UE i, 0≤i<N transmits MAC padding bits on the sidelink RMC.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Table 11.1.7.1.1_1.4‑1 as appropriate.
3.	Measure the average PSSCH BLER according to the test method described in Annex G.5 for a duration sufficient to achieve statistical significance. If the measured average PSSCH BLER is less than the reference value in Table 11.1.7.1.1_1.4‑1 pass the UE. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 11.1.7.1.1_1.4‑1 as appropriate.
11.1.7.1.1_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 5.4 with the following exceptions.
Table 11.1.7.1.1_1.3.3-1: Physical layer parameters for SCI format 1-A
	Derivation Path: TS 38.508-1 [6] Table 4.3.6.2.1.1-1

	Parameter
	Value
	Value in binary
	Condition

	DMRS pattern
	Not present
	-
	



Table 11.1.7.1.1_1.3.3-2: SL-ResourcePool
	Derivation Path: TS 38.508-1 [6] Table 5.4.3-1

	Information Element
	Value/remark
	Comment
	Condition

	SL-ResourcePool-r16 ::= SEQUENCE {
	
	
	

	  sl-PSSCH-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      sl-PSSCH-DMRS-TimePatternList-r16 SEQUENCE (SIZE (1..3)) OF INTEGER (2..4) {
	1 entry
	
	

	        INTEGER[1]
	2
	entry 1
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



11.1.7.1.1_1.4	Test Requirements
For the parameters specified in Table 11.1.7.1.1.0-1 and SNR specified in Table 11.1.7.1.1_1.4‑1, the average PSSCH BLER obtained in step 3 shall be below the reference value specified in Table 11.1.7.1.1_1.4‑1. The PSSCH sidelink reference channels are defined in Annex A Table A.6.2.2-1.
Table 11.1.7.1.1_1.4‑1: Test performance
	Test num.
	Bandwidth (MHz) /
Subcarrier spacing(kHz)
	PSSCH Reference channel
	Propagation condition
	Reference value

	
	
	
	
	PSSCH BLER (%)
	SNR (dB) of PSSCH

	1
	20 / 30
	R.PSSCH.2-1.5
	AWGN
	5
	11.5



11.1.8	PSCCH decoding capability test
11.1.8.1	2Rx requirements
11.1.8.1.1	2Rx FR1 PSCCH decoding capability
11.1.8.1.1.0	Minimum requirements
The minimum requirements are specified in Table 11.1.8.1.1.0-2 with the test parameters specified in Table 11.1.8.1.1.0-1. In this test scenario, GNSS or GNSS-equivalent synchronization source is used and sidelink UE 1 transmits PSCCH and PSSCH and the test procedure is specified as follows:
-	10 UEs transmit PSCCHs and corresponding PSSCHs to the tested UE per slot with each UE occupying one subchannel.
-	x UEs transmit PSCCHs and corresponding PSSCHs with high priority level on x subchannels that are randomly selected from 10 subchannels per slot and 10-x UEs transmit PSCCHs and corresponding PSSCHs with low priority level on the remaining subchannels. The indication of priority level specified in Clause 5.4.3.3 of TS 23.287 [23] and Clause 5.22.1.3.1 of TS 38.321 [24] is included in PSCCH.
Where x equals to:
-	The number of PSFCH(s) resources that the tested UE can transmit in a slot (i.e. IE psfch-TxNumber specified in clause 4.2.16.1.6 of TS 38.306 [14]) if the number of PSFCH(s) resources that the tested UE can transmit in a slot is less than 10
-	10, otherwise.
The probability of PSCCH miss detection is calculated as follows:

Where:
-	#(Tx high priority PSCCH/PSSCH) denotes the total number of transmitted PSCCH/PSSCH with high priority level.
-	#(missing ACK/NACK) denotes the total number of missing ACK/NACK with high priority.
Table 11.1.8.1.1.0-1: Test parameters
	[bookmark: OLE_LINK137]Parameter
	Unit
	Value

	Member ID (Note 1)
	
	0

	Sidelink UE i,
0 ≤ i ≤ 9 (Note 5)
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	Timing offset (Note 2)
	s
	0

	
	Frequency offset (Note 3)
	Hz
	0

	
	Synchronization source
	
	GNSS

	
	Propagation Channel
	
	Static propagation condition without external noise

	
	Antenna configuration
	
	1x2 Low

	
	PSSCH RMC
	
	[bookmark: OLE_LINK44]R.PSSCH.2-1.1

	
	PSCCH RMC (Note 4)
	
	[bookmark: OLE_LINK46]R.PSCCH.2-1.1

	
	Source ID
	
	0

	
	PSFCH periodicity
	Slots
	1

	
	MinTimeGapPSFCH
	Slots
	2

	
	PSFCH Resource (Note 6)
	RB index
	
	10*i

	
	
	CS pair index
	
	0

	Note 1:	Member ID is an identifier uniquely identifying a member.
Note 2:	Time offset of transmitted Sidelink UE signal with respect to GNSS reference timing.
Note 3:	Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.
[bookmark: OLE_LINK21]Note 4:	OCC index for PSCCH DMRS is randomly selected between {0, 1, 2} for each PSCCH transmission as per in Clause 8.4.1.3.2 of TS 38.211 [9].
Note 5:	Each UE occupies one sub-channel so that all sub-channels are filled.
Note 6:	The mapping procedure of PSSCH resource and PSFCH resource is specified in Clause 16.3 of TS 38.213 [11].



Table 11.1.8.1.1.0‑2: Minimum performance
	[bookmark: OLE_LINK166]Test 
Number
	[bookmark: OLE_LINK16]Bandwidth (MHz) /
Subcarrier spacing(kHz)
	PSCCH Reference channel
	Propagation Channel
	Reference value

	
	
	
	
	Probability of missed PSCCH (%)

	1
	40 / 30
	R.PSCCH.2-1.1
	Static propagation condition without external noise
	1



The normative reference for this requirement is TS 38.101-4 [5], clause 11.1.8.1.1.
11.1.8.1.1_1	2Rx FR1 PSCCH decoding capability - maximum number of received PSCCHs
11.1.8.1.1_1.1	Test purpose
The purpose is to verify the maximum number of received PSCCHs per TTI supported by the V2X UE.
11.1.8.1.1_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward which support NR sidelink communication, as specified in Table 11.1.1.1.2-1.
11.1.8.1.1_1.3	Test description
11.1.8.1.1_1.3.1	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 38.521-1 [7] subclause 5.3E.
PSCCH and PSSCH reference measurement channels are set according to Table 11.1.1.2-1, Table 11.1.8.1.1.0-1 and Annex A.6 as appropriate.
Configurations of the GNSS simulator are specified in TS 38.508-1 [6] Table 4.11.2-2 and the GNSS simulator is configured for Scenario #1: static in Geographical area #1. Geographical area #1 is also pre-configured in the UE.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Low Range, as defined in TS 38.508-1 [6] clause 4.3.1.8.
Channel Bandwidths to be tested: As specified per test number in Table 11.1.8.1.1.0‑2 as defined in TS 38.508-1 [6] clause 4.3.1.8.
1.	Connect the SS, the faders, and the AWGN noise source to the UE antenna connectors, connect the SS COM port to the UE COM port, and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 38.508-1 [6] Annex A, Figure A.3.1.9.1(TE part) and Figure A.3.2.7.1 (UE part).
2.	The parameter settings for the V2X sidelink transmission over PC5 interface are pre-configured according to TS 38.508-1 [6] clause 4.10.1. Message content exceptions are defined in clause 11.1.8.1.1_1.3.3.
3.	Sidelink physical channels and signals are initially set up according to Table 11.1.1.2-1, Table 11.1.8.1.1.0-1 and Annex A.6 as appropriate.
4.	Propagation conditions are set according to Annex B.0.
5.	Determine the number of sidelink UE transmitting PSSCH with high priority, i.e. x, as follows:
-	x = 4 if pc_psfch_TxNumber_n4 = true;
-	x = 8 if pc_psfch_TxNumber_n8 = true;
-	x = 10 if pc_psfch_TxNumber_n16 = true.
6.	Ensure the UE is in state 4-A with generic procedure parameters Test Loop Function = On according to TS 38.508-1 [6] clause 4.4A.2. The UE is configured as the received UE. Message contents are defined in clause 11.1.8.1.1_1.3.3.
7.	The GNSS simulator is triggered to start step 1 of Scenario #1 to simulate a location in the centre of Geographical area #1. Wait for the UE to acquire the GNSS signal.
11.1.8.1.1_1.3.2	Test procedure
1.	Sidelink UE 0~9 transmit PSCCH/PSSCH RMC according to SL-PreconfigurationNR and Table 11.1.8.1.0-1. The SS randomly chooses x sidelink UEs among sidelink UE 0~9 to transmit PSSCHs with high priority and let the remaining 10-x sidelink UEs transmit PSSCH with low priority level. The sidelink UE 0~9 transmit MAC padding bits on the sidelink RMC.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Table 11.1.8.1.1_1.4‑1 as appropriate.
3.	Measure the probability of missed PSCCH according to clause 11.1.8.1.1.0 for a duration sufficient to achieve statistical significance as given in Annex G.5. If the measured probability of PSCCH miss-detection is less than the reference value in Table 11.1.8.1.1_1.4‑1 pass the UE. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 11.1.8.1.1_1.4‑1 as appropriate.
11.1.8.1.1_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 5.4.3 with the following exceptions.
Table 11.1.8.1.1_1.3.3-1: SL-ResourcePool
	Derivation Path: TS 38.508-1 [6] Table 5.4.3-1

	Information Element
	Value/remark
	Comment
	Condition

	SL-ResourcePool-r16 ::= SEQUENCE {
	
	
	

	  sl-PSFCH-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      sl-PSFCH-Period-r16
	sl1
	
	

	      sl-MinTimeGapPSFCH-r16
	sl2
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



11.1.8.1.1_1.4	Test Requirements
For the parameters specified in Table 11.1.8.1.1.0-1 and SNR specified in Table 11.1.8.1.1_1.4‑1, the average PSSCH BLER obtained in step 3 shall be below the reference value specified in Table 11.1.8.1.1_1.4‑1. The PSSCH sidelink reference channels are defined in Annex A Table A.6.2.2-1.
Table 11.1.8.1.1_1.4‑1: Test performance requirements
	Test
Number
	Bandwidth (MHz) /
Subcarrier spacing(kHz)
	PSCCH Reference channel
	Propagation Channel
	Reference value

	
	
	
	
	Probability of missed PSCCH (%)

	1
	40 / 30
	R.PSCCH.2-1.1
	Static propagation condition without external noise
	1



11.1.9	PSFCH Decoding decoding Capability capability Test
11.1.9.1	2Rx requirements
11.1.9.1.1	2Rx FR1 PSFCH decoding capability
11.1.9.1.1.0	Minimum requirements
The minimum requirements are specified in Table 11.1.9.1.1.0-2 with the test parameters specified in Table 11.1.9.1.1.0-1. In each slot, a group of UEs transmits PSFCHs to the tested UE. 
Table 11.1.9.1.1.0-1: Test parameters
	Parameter
	Unit
	Test 1

	HARQ-ACK information
	
	ACK or NACK

	Source ID of tested UE
	
	0

	Sidelink UE i,
0 ≤ i ≤ N-1(Note 3)
	Sidelink transmissions for 
	
	PSFCH

	
	Timing offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Propagation Channel
	
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	
	1x2 Low

	
	[bookmark: OLE_LINK35]Member ID(Note 4)
	
	i

	
	PSFCH resource allocation(Note 5) 
	
	[bookmark: OLE_LINK49][bookmark: OLE_LINK94]N UEs transmit PSFCHs one by one on each RB with CS pair index 0. i.e. UE 0 transmits PSFCH on RB 0, UE 1 transmits PSFCH on RB 1,…, UE (N-1) transmits PSFCH on RB N-1

	
	PSFCH periodicity
	Slots
	1

	[bookmark: OLE_LINK112]Note 1:	Time offset of transmitted Sidelink UE signal with respect to GNSS reference timing.
Note 2:	Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.
Note 3:	N equals to the number of PSFCH(s) resources that UE can receive in a slot as specified in Clause 4.2.16.1.6 of TS 38.306[14] ( IE psfch-RxNumber)) .
Note 4:	Member ID is an identifier uniquely identifying a member
Note 5:	All PSFCHs in a slot are corresponding to one PSSCH that occupies all sub channels.



Table 11.1.9.1.1.0-‑2: Minimum performance
	Test
Number
	Bandwidth (MHz) /
Subcarrier spacing(kHz)
	Propagation Channel
	Reference value

	
	
	
	[bookmark: OLE_LINK167]Probability of success detection slot with ACK only
	Probability of success detection slot with NACK or DTX

	1
	40 / 30
	Static propagation condition without external noise
	99
	99

	[bookmark: OLE_LINK170]Note 1:	The probability of success detection slot with ACK only is the probability that the corresponding PSSCH is not retransmitted when Option A is selected.
[bookmark: OLE_LINK171]Note 2:	The probability of success detection slot with NACK or DTX is the probability that the corresponding PSSCH is retransmitted when Option B or option C is selected.



The normative reference for this requirement is TS 38.101-4 [5], clause 11.1.9.1.1.1.
11.1.9.1.1_1	2Rx FR1 PSFCH decoding capability - maximum number of received PSFCHs
11.1.9.1.1_1.1	Test purpose
The purpose is to verify the maximum number of PSFCHs received by UE per slot in group cast scenario by using ACK/NACK feedback mode.
11.1.9.1.1_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward which support NR sidelink communication, as specified in Table 11.1.1.1.2-1.
11.1.9.1.1_1.3	Test description
11.1.9.1.1_1.3.1	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 38.521-1 [7] subclause 5.3E.
PSCCH and PSSCH reference measurement channels are set according to Table 11.1.1.2-1 and Annex A.6 as appropriate.
Configurations of the GNSS simulator are specified in TS 38.508-1 [6] Table 4.11.2-2 and the GNSS simulator is configured for Scenario #1: static in Geographical area #1. Geographical area #1 is also pre-configured in the UE.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Low Range, as defined in TS 38.508-1 [6] clause 4.3.1.8.
Channel Bandwidths to be tested: As specified per test number in Table 11.1.9.1.1.0‑2 as defined in TS 38.508-1 [6] clause 4.3.1.8.
1.	Connect the SS, the faders, and the AWGN noise source to the UE antenna connectors, connect the SS COM port to the UE COM port, and connect the GNSS simulator to the UE GNSS RX antenna connector as shown in TS 38.508-1 [6] Annex A, Figure A.3.1.9.1(TE part) and Figure A.3.2.7.1 (UE part).
2.	The parameter settings for the V2X sidelink transmission over PC5 interface are pre-configured according to TS 38.508-1 [6] clause 4.10.1. Message content exceptions are defined in clause 11.1.9.1.1_1.3.3.
3.	Sidelink physical channels and signals are initially set up according to Table 11.1.1.2-1, Table 11.1.9.1.1.0-1 and Annex A.6 as appropriate.
4.	Propagation conditions are set according to Annex B.0.
5.	Determine the number of sidelink UEs, i.e. N, as follows:
-	N = 5 if pc_psfch_RxNumber_n5 = true;
-	N = 15 if pc_psfch_RxNumber_n15 = true;
-	N = 25 if pc_psfch_RxNumber_n25 = true;
-	N = 32 if pc_psfch_RxNumber_n32 = true;
-	N = 35 if pc_psfch_RxNumber_n35 = true;
-	N = 45 if pc_psfch_RxNumber_n45 = true;
-	N = 50 if pc_psfch_RxNumber_n50 = true;
-	N = 64 if pc_psfch_RxNumber_n64 = true;
6.	Ensure the UE is in state 4-A with generic procedure parameters Test Loop Function = On according to TS 38.508-1 [6] clause 4.4A.2. The UE is configured as the transmitting UE and operates in ACK/NACK HARQ groupcast mode. Message contents are defined in clause 11.1.9.1.1_1.3.3.
7.	The GNSS simulator is triggered to start step 1 of Scenario #1 to simulate a location in the centre of Geographical area #1. Wait for the UE to acquire the GNSS signal.
11.1.9.1.1_1.3.2	Test procedure
1.	The UE under test transmits PSCCH/PSSCH in every PSCCH/PSSCH duration for NR sidelink communication according to SL-PreconfigurationNR. The Sidelink UEs receive the PSSCH sent by the UE under test and send PSFCH. Information transmitted in each PSFCH is randomly selected from Option A, Option B and Option C with probability of 50%, 25% and 25% respectively. Transmitted PSFCHs are related to one PSSCH which is transmitted by tested UE and occupies all the subchannels.
-	Option A: All the UEs in the group transmit ACKs
-	Option B: One UE transmits NACK and the rest of UEs transmit ACKs. The PSFCH resource index with NACK is random per slot
-	Option C: One UE transmits nothing (i.e. DTX) and the rest of UEs transmit ACKs. The PSFCH resource index of the DTX is random per slot.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Table 11.1.9.1.1_1.4‑1 as appropriate.
3.	Measure probability of success detection slot with ACK only, and probability of success detection slot with NACK or DTX according to the test method described in Annex G.5 for a duration sufficient to achieve statistical significance. Pass the UE if the measured probability of success detection slot with ACK only, and probability of success detection slot with NACK or DTX are no less than the reference value in Table 11.1.9.1.1_1.4‑1. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 11.1.9.1.1_1.4‑1 as appropriate.
11.1.9.1.1_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 5.4.3 with the following exceptions.
Table 11.1.9.1.1_1.3.3-1: SL-ResourcePool
	Derivation Path: TS 38.508-1 [6] Table 5.4.3-1

	Information Element
	Value/remark
	Comment
	Condition

	SL-ResourcePool-r16 ::= SEQUENCE {
	
	
	

	  sl-PSFCH-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      sl-PSFCH-Period-r16
	sl1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



11.1.9.1.1_1.4	Test Requirements
For the parameters specified in Table 11.1.9.1.1.0-1 and SNR specified in Table 11.1.9.1.1_1.4‑1, the probability of success detection slot with ACK only, and probability of success detection slot with NACK or DTX obtained in step 3 shall be no less the reference value specified in Table 11.1.9.1.1_1.4‑1.
Table 11.1.9.1.1_1.4‑1: Test performance requirements
	Test
Number
	Bandwidth (MHz) /
Subcarrier spacing(kHz)
	Propagation Channel
	Reference value

	
	
	
	Probability of success detection slot with ACK only
	Probability of success detection slot with NACK or DTX

	1
	40 / 30
	Static propagation condition without external noise
	99
	99

	Note 1:	The probability of success detection slot with ACK only is the probability that the corresponding PSSCH is not retransmitted when Option A is selected.
Note 2:	The probability of success detection slot with NACK or DTX is the probability that the corresponding PSSCH is retransmitted when Option B or option C is selected.


<End of modified section 1>
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