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14
Performance requirement (V2X Sidelink Communication)

This clause contains the performance requirements for the sidelink physical channels specified for V2X Sidelink Communication.

14.1
General
14.1.1
Applicability of requirements
The requirements in this clause are applicable to UEs that support V2X sidelink communication using Band 47.
When GNSS synchronization source is used, the reference GNSS signal power is as specified in Table B.6.1-1 in TS 36.133 [4].
The test case applicability is in according to Table 14.1.1-1.
Table 14.1.1-1: V2X test applicability
	Tests / clause
	Applicable if UE supports the following capability

	14.2

14.3

14.4

14.8 Test 1
	UE supporting V2X sidelink

	14.5
	UE with support of slss-TxRx-r14 [5]

	14.6
14.9
	UE supporting concurrent operation band for V2X and E-UTRA

	14.7
	UE not supporting concurrent operation band for V2X and E-UTRA

	14.8 Test 2
	UE with support of v2x-HighReception-r14 [5]


14.2
Demodulation of PSSCH
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
Test system uncertainties and test tolerances is TBD

-
Connection Diagram is FFS
-
Test procedure is TBD

-
Configuration of GNSS-equivalent is FFS

-
Message contents are TBD

14.2.1
Test Purpose

The purpose of the requirements in this subclause is to verify the PSSCH for V2X demodulation performance with a single active PSSCH link.

14.2.2
Test Applicability

This test case applies to all types of E-UTRA UE release 14 and forward which support V2X sidelink communication using Band 47, as specified in Table 14.1.1-1.

14.2.3
Minimum Conformance Requirements
The minimum requirements are specified in Table 14.2.3-2 with the test parameters specified in Table 14.2.3-1. In this test scenario, GNSS or GNSS-equivalent synchronization source is used and Sidelink UE 1 transmits PSCCH and PSSCH.

Table 14.2.3-1: Test Parameters

	Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	As specified in Table A.9-1

(Configuration #1-V2X)

	[image: image1.wmf]oc

N

at antenna port 
	dBm/15kHz
	-98

	Active cell(s)
	
	None

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH+PSSCH

	
	Timing offset (Note 1)
	
	CP/2-12Ts

	
	Frequency offset (Note 2)
	Hz
	+600

	
	Synchronization
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2 Low

	Note 1:
Time offset of Sidelink UE receive signal with respect to GNSS reference timing.

Note 2:
Frequency offset of Sidelink UE with respect to GNSS reference frequency.


Table 14.2.3-2: Minimum performance
	Test num.
	Bandwidth
	PSSCH Reference channel
	Propagation condition
	Reference value

	
	
	
	
	PSSCH BLER (%)
	SNR (dB) of PSSCH

	1
	20 MHz
	CD.8
	EVA180
	10
	14.2

	2
	10 MHz
	CD.9
	EVA2700
	
	5.4


The normative reference for this requirement is TS 36.101 [2] clause 14.2

14.2.4
Test Description

14.2.4.1
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.

Resource pool configuration for PSCCH and PSSCH reference measurement channels are set according to Table 14.2.3-1 and Annex A.9 as appropriate.

Configurations of GNSS simulator are specified in Annex C.2 Table C.2-8.
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.2 (for operating band 47 use clause 4.3.1.2.15).
Channel Bandwidths to be tested: As specified per test number in Table 14.2.3-2 as defined in TS 36.508 [7] clause 4.3.1.2 (for operating band 47 use clause 4.3.1.2.15).
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 or GNSS-equivalent to the UE GNSS RX antenna connector as shown in TS 36.508 [7] Annex A, Figure A.94.
2.
The parameter settings for the V2X sidelink transmission over PC5 interface are pre-configured according to TS 36.508 [7] clause 6.8.2. Message content exceptions are defined in clause 14.2.4.3.

3.
Sidelink physical channels and signals are initially set up according to Table 14.2.3-1 and Annex A.9 as appropriate.

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

5.
Ensure the UE is in State 5A-V2X according to TS 36.508 [7] clause 4.5.95.2A.2C. Message contents are defined in clause 14.2.4.3.

14.2.4.2
Test procedure

1.
Sidelink UE1 transmits PSSCH via PSCCH SCI format 1 for SL-V-RNTI, according to SL-V2X-Preconfiguration, to transmit the sidelink RMC according to Table 14.2.3-2. The sidelink UE1 transmits sidelink 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 Tables 14.2.3-1 and 14.2.5-1 as appropriate.

3.
Measure the average PSSCH BLER for a duration sufficient to achieve statistical significance according to Annex G clause G.TBD. In order to measure the PSSCH BLER, the SS shall request the UE to report the counter of successful reception of [sidelink PSCCH transmissions] using AT commands based on the procedure specified in 36.508 [7] clause TBD. The PSSCH BLER is calculated as the ratio ((number of transmitted PSSCH) - (reported number of received PSSCH))/(number of transmitted PSSCH). If the measured average PSSCH BLER is less than the reference value in Table 14.2.5-1 pass the UE. Otherwise fail the UE.
4.
Repeat steps from 1 to 3 for each subtest in Table 14.2.3-2 as appropriate. 
14.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.10 with the following exceptions.

Table 14.2.4.3-1: SL-V2X-PreconfigCommPool-r14-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

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

	  sl-OffsetIndicator-r14
	0
	
	

	  sl-Subframe-r14 CHOICE {
	
	
	

	    bs20-r14
	11111111111111111111
	0xFFFFF
	BITMAP_6

	  }
	
	
	

	  adjacencyPSCCH-PSSCH-r14
	TRUE
	BOOLEAN
	

	  sizeSubchannel-r14
	n5
	10MHz channel
	BW10

	
	n10
	20MHz channel
	BW20

	  numSubchannel-r14
	n1
	
	

	  startRB-Subchannel-r14
	0
	
	

	  startRB-PSCCH-Pool-r14
	Not present
	
	

	  dataTxParameters-r14
	-126
	INTEGER (-126..31)
	p0-r12

	  zoneID-r14
	Not present
	INTEGER (0..7)
	

	  threshS-RSSI-CBR-r14
	Not present
	INTEGER (0..45)
	

	  cbr-pssch-TxConfigList-r14
	Not present
	
	

	  resourceSelectionConfigP2X-r14
	Not present
	
	

	  syncAllowed-r14
	Not present
	
	

	  restrictResourceReservationPeriod-r14
	Not present
	
	

	}
	
	
	


14.2.5
Test Requirements
For the parameters specified in Table 14.2.3-1 and SNR specified in Table 14.2.5-1, the average PSSCH BLER obtained in step 3 shall be below the reference value specified in Table 14.2.5-1.

Table 14.2.5-1: Test Requirements
	Test num.
	Bandwidth
	PSSCH Reference channel
	Propagation condition
	Reference value

	
	
	
	
	PSSCH BLER (%)
	SNR (dB) of PSSCH

	1
	20 MHz
	CD.8
	EVA180
	10
	15.0

	2
	10 MHz
	CD.9
	EVA2700
	
	6.2


14.3
Demodulation of PSCCH
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:






14.3.1
Test Purpose

The purpose of the requirements in this subclause is to verify the PSCCH for V2X demodulation performance with a single active PSSCH link.

14.3.2
Test Applicability

This test case applies to all types of E-UTRA UE release 14 and forward which support V2X sidelink communication using Band 47, as specified in Table 14.1.1-1.

14.3.3
Minimum Conformance Requirements
The minimum requirements are specified in Table 14.3.3-2 with the test parameters specified in Table 14.3.3-1. In this test scenario, GNSS source is used and Sidelink UE 1 transmits PSCCH and PSSCH.
Table 14.3.3-1: Test Parameters

	Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	As specified in Table A.9-1

(Configuration #1-V2X)
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at antenna port 
	dBm/15kHz
	-98

	Active cell(s)
	
	None

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH+PSSCH

	
	Timing offset (Note 1)
	
	CP/2-12Ts

	
	Frequency offset (Note 2)
	Hz
	+600

	
	Synchronization
	
	GNSS 

	
	Antenna configuration
	
	1x2 Low

	
	PSSCH RMC
	
	CD.9

	Note 1:
Time offset of Sidelink UE receive signal with respect to GNSS reference timing.

Note 2:
Frequency offset of Sidelink UE with respect to GNSS reference frequency.

Note 3: 
Cyclic shift for PSCCH DMRS is randomly selected between {0, 3, 6, 9} for each PSCCH transmission.


Table 14.3.3-2: Minimum performance

	Test number
	Bandwidth
	PSCCH Reference channel
	Propagation condition
	Reference value

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

	1
	10 MHz
	CC.8
	EVA1500
	1
	2.6



	
	
	

	
	
	


	
	
	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	





	
	
	
	

	
	
	
	
	

	
	
	
	
	


The normative reference for this requirement is TS 36.101 [2] clause 14.3.

14.3.4
Test Description

14.3.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of sidelink physical channels PSCCH and PSSCH before measurement are specified in Annex C.TBD. Recource pool configurations for PSCCH and PSSCH are configured according to Annex A.9.

Configurations of GNSS simulator are specified in Annex C.2 Table C.2-8.
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.2 (for operating band 47 use clause 4.3.1.2.15).
Channel Bandwidths to be tested: As specified per test number in Table 14.3.3-2 as defined in TS 36.508 [7] clause 4.3.1.2 (for operating band 47 use clause 4.3.1.2.15).
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 or GNSS-equivalent to the UE GNSS RX antenna connector as shown in TS 36.508 [7] Annex A, Figure A.TBD.
2.
The parameter settings for the V2X sidelink transmission over PC5 interface are pre-configured according to TS 36.508 [7] clause 6.8.2.

3.
Sidelink physical channels and signals are initially set up according to Annex C.TBD.

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

5.
Ensure the UE is in State 5A-V2X according to TS 36.508 [7] clause 5.2A.2C. Message contents are defined in clause 14.3.4.3.

14.3.4.2
Test procedure

1.
Sidelink UE1 transmits PSSCH via PSCCH SCI format [1] for SL-V-RNTI, according to SL-V2X-Preconfiguration, to transmit the sidelink RMC according to Table 14.3.3-2. The sidelink UE1 transmits sidelink 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 Tables 14.3.3-1 and 14.3.5-1 as appropriate.

3.
Measure the probability of PSCCH miss-detection for a duration sufficient to achieve statistical significance according to Annex G clause G.TBD. In order to measure the probability of PSCCH miss-detection, the SS shall request the UE to report the counter of successful reception of sidelink PSCCH transmissions using AT commands based on the procedure specified in 36.508 [7] clause TBD. The probability of PSCCH miss-detection is calculated as the ratio ((number of transmitted PSCCH) - (reported number of received PSCCH))/(number of transmitted PSCCH). If the measured probability of PSCCH miss-detection is less than the reference value in Table 14.3.5-1 pass the UE. Otherwise fail the UE.
14.3.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.10 with the following exceptions.
14.3.5
Test Requirements
For the parameters specified in Table 14.3.3-1 and SNR specified in Table 14.3.5-1, the average probability of PSCCH miss-detection obtained in step 3 shall be below the reference value specified in Table 14.3.5-1.
Table 14.3.5-1: Test Requirements
	Test number
	Bandwidth
	PSCCH Reference channel
	Propagation condition
	Reference value

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

	1
	10 MHz
	CC.8
	EVA1500
	1
	3.4
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