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11.2
Interruptions due to V2V sidelink communication

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

-
Test Applicability in TS36.521-2 is undefined.
-
The Test tolerances and Test system uncertainties applicable to this test are undefined.
-
Message content is TBD.

-
Test procedure and requirement need further study due to uncomplete TS36.508&TS36.509.

11.2.1
Test purpose
To verify the timing requirement for V2V sidelink transmissions by UE transmitting PSSCH and PSCCH.
11.2.2
Test applicability
This test case applies to all types of E-UTRA UE release 14 and forward that support V2V Communication.
11.2.3
Minimum conformance requirements
For this test, the UE is triggered by the test loop function to transmit for V2V sidelink Communication.

There is one GNSS based synchronization source during the test. The test system can emulate and send the GNSS signal to the test UE.

The transmit timing accuracy is verified by the UE transmitting PSSCH and PSCCH.

UE is not expected to receive any configuration related to V2V sidelink communication from the serving cell.
The requirement are applicable when the reference timing used by the UE for V2V communication is derived from GNSS signals.

The sidelink transmissions takes place 
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 before the subframe starting boundary derived from subclause 5.10.14 of TS 36.331 [5], where 
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. The transmission timing error for sidelink transmissions shall be less than or equal to (Te where the timing error limit value Te is specified as 12*Ts and Ts is the basic timing unit defined in TS 36.211 [9].

The normative reference for this requirement is TS 36.133 [4] clause 12.2 and A.11.2
11.2.4
Test description

11.2.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in Table 11.2.4.1-1.

1.
Connect the SS and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A.92b.

2.
The parameter settings for the V2V sidelink transmission are pre-configured according to TS 36.508 [7] subclause 6.8.2. Message content exceptions are defined in sub-clause 11.2.4.3.

3.
The V2X reference measurement channel is set according to Table 11.2.4.1-1.

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

Table 11.2.4.1-1: Test parameters for interruptions due to V2V slide link communication
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	RF channel 1 is serving

RF channel 2 is non-serving

	Channel Bandwidth (BWchannel)
	MHz
	10
	On both Band 47 and E-UTRA band

	Active cell
	
	Cell 1
	Serving cell on RF channel number 1


Table 11.2.4.1-2: Slidelink communication configuration for interruptions due to V2V
	Parameter
	Unit
	Value
	Comment

	RF Channel Number
	
	2
	Band 47

	Channel Bandwidth (BWchannel)
	MHz
	10
	According to principle defined in TS 36.133 [4] clause A.3.12.3

	V2V slidelink communication resource pool configuration
	
	As specified in Table A.3.21.3-1


	IE values unless specified otherwise in this test.

(Preconfigured)

	PSCCH Reference Measurement Channel
	
	CC.1 TDD
	As specified in Table A.11.3-1

	PSSCH Reference Measurement Channel
	
	CD.1 TDD
	As specified in Table A.11.3-2


11.2.4.2
Test procedure

In the test, the UE under test is configured with PCell on a serving frequency in the E-UTRA band, and is pre-configured with V2V sidelink communication resources for a non-serving frequency in Band 47. The test consists of one active serving cell (cell 1) on the serving RF channel 1, and there is no active cell on RF channel 2. There is no other UE in the test.

11.2.4.3
Message contents

TBD. 

11.2.5
Test requirement

Tables 11.2.4.1-1, 11.2.4.1-2, and 11.2.5-1 define the primary level settings including test tolerances for interruptions due to V2V sidelink communication test.

Table 11.2.5-1: Cell specific test parameters for interruptions due to V2V slidelink communication
	Parameter
	Unit
	Cell1

	RF Channel Number
	
	1

	Serving/Non-serving
	
	Serving

	BWchannel Note 5
	MHz
	10

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	drx-Configuration
	
	None

	PDCCH/PCFICH/PHICH Reference measurement channelNote1, Note 5
	
	R.6 FDD

	PDSCH Reference measurement channel defined in A.3.1.1.1Note1, Note 5
	
	R.3 FDD

	OCNG Pattern defined in A.3.2.1
	
	OP.10 FDD

	PCFICH_RB
	dB
	0

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PBCH_RA
	dB
	

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
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	16+TT
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	dBm/15 kHz
	-98+TT

	RSRP Note4
	dBm/15 kHz
	-82+TT

	SCH_RP Note 4
	dBm/15 kHz
	-82+TT

	Propagation condition
	
	AWGN

	Note 1:
For the reference measurement channels, see clause A.3.1.

Note 2:
For the OCNG pattern, see clause A.3.2.

Note 3:
OCNG shall be used such that cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 4:
RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5:
This test is according to the principle defined in section A.3.12.3.


The test system shall verify that no interruption is caused to the ACK/NACKs on the serving cell on RF channel 1 during the test.
12
V2X Communications

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

12.1.1
V2X UE Transmission Timing Accuracy Test for eNB as Timing Reference

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

- Message contents are FFS.



- 
- Test Tolerance are FFS.
12.1.1.1
Test Purpose

The purpose of this test is to verify the timing requirements for V2X sidelink transmissions specified in clause 13.2.2, when the downlink timing of the serving cell (RRC_IDLE) or PCell (RRC_CONNECTED) on a non-V2X sidelink carrier is used as timing reference. For this test, the UE is triggered by the test loop function or the upper layers to transmit for V2X sidelink communication.

12.1.1.2
Applicability of requirements

The requirements in this clause are applicable to EUTRA Release 14 UEs supporting V2x communications, Band 47 and any EUTRA band.
12.1.1.3
Minimum Conformance Requirements

For parameters specified in Tables 12.1.1.4.1-1 and 12.1.1.4.1-2, the timing accuracy for V2X sidelink transmission shall 
takes place 
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 before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell, where 
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. The timing accuracy is verified by using PSSCH transmissions.
12.1.1.4
Test Description

12.1.1.4.1
Initial Conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in Table 12.1.1.4.1-1.

1.
Connect the SS and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A.92b.

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 4.10.1. Message content exceptions are defined in sub-clause 12.1.1.4.3.

3.
The GNSS simulator is set to [Scenario #1 with default configuration defined in TS 36.508 [7] subclause 4.11.]

4.
The V2X reference measurement channel is set according to Table 12.1.1.4.1-1.

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

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

Table 12.1.1.4.1-1: V2XSidelink Test Parameters for V2X UE Transmit Timing Accuracy Test for eNB as Timing Reference
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	Band 47 TDD

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	V2X sidelink communication configuration
	
	As specified in Table A.3.22.2-2

(Configuration #2) 
	IE values unless specified otherwise in this test.

	PSCCH Reference Measurement Channel
	
	CC.1A
	Defined in Table A.3.22.3-1

	PSSCH Reference Measurement Channel
	
	CD.1A
	Defined in Table A.3.22.3-2

	Propagation condition
	
	AWGN
	


Table 12.1.1.4.1-2: Cell Test parameters for V2X UE Transmit Timing Accuracy Test for eNB as Timing Reference

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	2
	FDD band

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Active cell
	
	Cell 1
	E-UTRA FDD Cell1 on RF channel number 2

	CP length of Cell 1
	
	Normal
	

	PDCCH/PCFICH/PHICH Reference measurement channelNote1
	
	R.6 FDD
	

	OCNG PatternNote2
	
	OP.2 FDD 
	

	PBCH_RA
	dB
	0
	

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	OCNG_RANote3
	
	
	

	OCNG_RBNote3
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	dBm/15 kHz
	-98
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	dB
	3
	

	RSRP Note4
	dBm/15 kHz
	-95
	

	SCH_RP Note 4
	dBm/15 kHz
	-95
	

	Propagation condition
	
	AWGN
	

	Note 1:
For the reference measurement channels, see clause A.3.1.

Note 2:
For the OCNG pattern, see clause A.3.2.

Note 3:
OCNG shall be used such that Cell 1 is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 4:
RSRP and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


12.1.1.4.2
Test Procedure
For this test, the UE is triggered by the test loop function to transmit for V2X sidelink Communication. There is one active cell (PCell) in this test.  The transmit timing accuracy is verified by the UE transmitting PSCCH. 

1.
UE transmit V2X sidelink communication data over the PC5 inteface in according to SL-V2X-Preconfiguration and to schedule the V2X RMC for PSCCH and PSSCH according to Table 12.1.1.4.1-1.

2.
After the UE is synchronized to the EUTRA, the test system shall verify that the UE PSCCH transmission timing offset is within [± 12×TS ] with respect to the downlink EUTRA signal.
12.1.1.4.3
Message Contents
FFS
12.1.1.5
Test Requirement
The reference point for the UE initial transmit timing control test requirement shall be the downlink timing minus place 
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The timing accuracy for V2V sidelink transmission shall be less than or equal to (Te where the timing error limit value Te is specified as FFS and Ts is the basic timing unit defined in TS 36.211 [9]. The timing accuracy is verified by using PSCCH transmissions.

12.1.2
V2X UE Transmission Timing Accuracy Test for SyncRef UE as Timing Reference

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

- Message contents are TBD.
- Test tolerances are FFS.




12.1.2.1
Test Purpose

The purpose of this test is to verify the timing requirements for V2X sidelink transmissions specified in clause 13.2.3, when SyncRef UE is used as timing reference. For this test, the UE is triggered by the test loop function to transmit for V2X sidelink communication.

12.1.2.2
Applicability of requirements

The requirements in this clause are applicable to EUTRA Release 14 UEs supporting V2x communications, Band 47 and any EUTRA band 
12.1.2.3
Minimum Conformance Requirements

For parameters specified in Tables 12.1.2.4.1-1, the timing accuracy for V2X sidelink transmission shall takes place   before the reception of the first detected path (in time) of the corresponding timing reference frame from the SyncRef UE, where   = 0 and .. The timing accuracy is verified by using PSSCH transmissions.

12.1.2.4
Test Description

12.1.2.4.1
Initial Conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in Table 12.1.2.4.1-1.

1.
Connect the SS and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A.92b.

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 4.10.1. Message content exceptions are defined in sub-clause 12.1.2.4.3.

3.
The GNSS simulator is set to [Scenario #1 with default configuration defined in TS 36.508 [7] subclause 4.11.]

4.
The V2X reference measurement channel is set according to Table 12.1.2.4.1-1.

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

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

Table 12.1.2.4.1-1: Test parameters for V2X UE Transmit Timing Accuracy Test for SyncRef UE as Timing Reference
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	Band 47 TDD

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Active cell
	
	None
	

	Active SyncRef UE
	
	SyncRef UE 1
	Transmitting SLSS+MIB-SL on uplink of RF channel number 1

	V2X sidelink communication configuration
	
	As specified in Table A.3.22.2-2

(Configuration #1)
	IE values unless specified otherwise in this test.

	PSCCH Reference Measurement Channel
	
	CC.1A
	Defined in Table A.3.22.3-1

	PSSCH Reference Measurement Channel
	
	CD.1A
	Defined in Table A.3.22.3-2
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	dBm/15 kHz
	-98
	

	SyncRef UE 1
	syncCP-Len
	
	Normal
	

	
	syncOffsetIndicator
	
	3
	

	
	slssid
	
	30
	

	
	inCoverage
	
	TRUE
	In MIB-SL

	
	networkControlledSyncTx
	
	ON
	

	
	V2X sidelink communication resource pool configuration
	
	As specified in Table A.3.22.2-2

(Configuration #2)
	IE values unless specified otherwise in this test; Note resource pool is same as Configuration #1 used by V2X UE.
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	3
	

	
	S-RSRP Note1, Note 2
	
	-95
	

	Propagation condition
	
	AWGN
	

	Note 1:
S-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 2:
SSSS Es/Iot is set the same as PSSS/PSBCH Es/Iot.


12.1.2.4.2
Test Procedure
For this test, the UE is triggered by the test loop function to transmit for V2X sidelink Communication. There is one active SyncRef UE in this test without either serving cell and or GNSS signals. Before the test starts, the UE has been synchronized to the SyncRef UE.  The transmit timing accuracy is verified by the UE transmitting PSCCH. 

1.
UE transmit V2X sidelink communication data over the PC5 inteface in according to SL-V2X-Preconfiguration and to schedule the V2X RMC for PSCCH and PSSCH according to Table 12.1.2.4.1-1.

2.
After the UE is synchronized to the EUTRA, the test system shall verify that the UE PSCCH transmission timing offset is within [± 12×TS ] with respect to the downlink EUTRA signal.
12.1.2.4.3
Message Contents
FFS
12.1.2.5
Test Requirement

he reference point for the UE initial transmit timing control test requirement shall be the downlink timing minus place 
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The timing accuracy for V2V sidelink transmission shall be less than or equal to (Te where the timing error limit value Te is specified as FFS and Ts is the basic timing unit defined in TS 36.211 [9]. The timing accuracy is verified by using PSCCH transmissions.
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