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<<< Start of changed sections>>>
A.3.19
V2X sidelink communication
A.3.19.1
Introduction

This clause also defines the principle and the reference configurations that are applicable to test cases verifying RRM core requirements for V2X sidelink communication.
A.3.19.2
Reference resource pool configurations for V2X Sidelink Communication
Table A.3.19.2-1: V2X sidelink SL-BWP configuration for NR 
	Derivation Path: 38.331 clause 6.3.5

	Information Element
	Value

(40MHz)
	Comment

	SL-BWP-ConfigCommon-r16::= SEQUENCE {
	
	
	
	
	

	sl-BWP-Generic-r16
	SL-BWP-Generic-r16 ::= SEQUENCE{
	
	
	
	

	
	sl-LengthSymbols-r16
	
	
	sym14
	

	
	sl-StartSymbol-r16
	
	
	sym0
	

	
	}
	
	
	
	

	sl-BWP-PoolConfigCommon-r16
	SL-BWP-PoolConfigCommon-r16 ::=        SEQUENCE{
	
	
	
	

	
	sl-RxPool-r16
	SEQUENCE (SIZE (1..maxNrofRXPool-r16)) OF SL-ResourcePool-r16
	
	
	Indicates the receiving resource pool on the configured BWP. 
maxNrofRXPool-r16 = 1
See Table A.3.19.2-2

	
	sl-TxPoolSelectedNormal-r16
	SEQUENCE (SIZE (1..maxNrofTXPool-r16)) OF SL-ResourcePoolConfig-r16
	SL-ResourcePoolConfig-r16 ::= SEQUENCE{
	
	Indicates the resources by which the UE is allowed to transmit NR sidelink communication by UE autonomous resource selection on the configured BWP.
maxNrofTXPool-r16 = 1

	
	
	
	sl-ResourcePool-r16
	
	See Table A.3.19.2-2

	
	
	
	}
	
	

	
	sl-TxPoolExceptional-r16
	SL-ResourcePoolConfig-r16
	
	
	Not present

	
	}
	
	
	
	

	}
	
	
	
	
	


Table A.3.19.2-2: V2X sidelink resource pool configuration for NR
	Derivation Path: 38.331 clause 6.3.5

	Information Element
	Value

(20MHz)
	Comment

	SL-ResourcePool-r16 ::=            SEQUENCE{
	
	
	
	

	
	sl-SyncAllowed-r16
	
	Set according to the specific test configuration
	ENUMERATED {gnss, enb, ue }

	
	sl-TimeResource
	
	11111111
11111111
1111
	Indicates the time resource of resource pool within sl-Period.

	
	sl-SubchannelSize
	
	10
	ENUMERATED {n10}
Minimum bandwidth of subchannel for adjacent transmission

	
	sl-NumSubchannel
	
	1
	ENUMERATED {n1}
Number of subchannel for adjacent transmission

	
	sl-StartRB-Subchannel
	
	0
	Indicates the lowest RB index of the subchannel with the lowest index.

	
	sl-MCS-Table
	
	qam64
	Indicates the MCS table used in the resource pool.

	
	sl-RxParametersNcell-r16
	SEQUENCE{
	
	

	
	
	sl-TDD-Config
	
	Not presented 

	
	
	sl-SyncConfigIndex-r16
	
	Not presented

	
	
	}
	
	

	
	sl-UE-SelectedConfigRP-r16
	SL-UE-SelectedConfigRP-r16::= SEQUENCE {
	
	

	
	
	sl-MaxNumPerReserve
	2
	ENUMERATED{n3}. Indicates the maximum number of reserved PSCCH/PSSCH resources that can be indicated by an SCI.

	
	
	sl-RS-ForSensing
	{pscch}
	Indicates whether DMRS of PSCCH or PSSCH is used for L1 RSRP measurement in the sensing operation.

	
	
	sl-SensingWindow
	100ms
	ENUMERATED {ms100}
Parameter that indicates the start of the sensing window.

	
	
	sl-SelectionWindow
	{n20}
	Parameter that determines the end of the selection window in the resource selection for a TB with respect to priority indicated in SCI.

	
	
	sl-ResourceReservePeriodList-r16 SEQUENCE (SIZE (1..16)) OF SL-ResourceReservePeriod-r16{
	
	

	
	
	    SL-ResourceReservePeriod-r16
	{s100}
	Set of possible resource reservation period allowed in the resource pool. Up to 16 values can be configured per resource pool.

	
	
	}
	
	

	
	
	  SL-ThresPSSCH-RSRP-List-r16
	Set according to the specific test configuration
	Indicates a list of 64 thresholds, and the threshold should be selected based on the priority in the decoded SCI and the priority in the SCI to be transmitted. A resource is excluded if it is indicated or reserved by a decoded SCI and PSSCH RSRP in the associated data resource is above a threshold.

	
	
	}
	
	

	
	sl-ZoneConfigMCR-List-r16
	
	
	Not present

	}
	
	
	
	


Table A.3.19.2-3: V2X sidelink UE autonomous resource selection configuration for NR 
	Derivation Path: 38.331 clause 6.3.5

	Information Element
	Value (20MHz)
	Comment

	SL-UE-SelectedConfig-r16::= SEQUENCE {
	
	
	
	
	

	
	sl-ProbResourceKeep-r16
	
	
	0.8
	ENUMERATED{v0dot8}. Indicates the probability with which the UE keeps the current resource when the resource reselection counter reaches zero for sensing based UE autonomous resource selection (see TS 38.321 [3]).

	
	sl-ReselectAfter-r16
	
	
	1
	ENUMERATED{n1}.Indicates the number of consecutive skipped transmissions before triggering resource reselection for sidelink communication (see TS 38.321 [3]).

	
	sl-PreemptionEnable-r16
	
	
	{enabled}
	

	
	sl-PSSCH-TxConfigList
	SL-PSSCH-TxConfig-r16 ::=        SEQUENCE{
	
	
	

	
	
	sl-TypeTxSync-r16
	
	Set according to the specific test configuration
	This filed indicates the synchronization reference type. For configurations by the eNB/gNB, only gnbEnb can be configured; and for pre-configuration or when this filed is absent, the configuration is applicable for all synchronization reference types.

	
	
	sl-ThresUE-Speed
	
	kmph200
	This filed indicates a UE absolute speed threshold.

	
	
	sl-ParametersAboveThres-r16

	SL-PSSCH-TxParameters-r16 ::= SEQUENCE{
	
	

	
	
	
	sl-MinMCS-PSSCH-r16
	0
	This field indicates the minimum and maximum MCS values used for transmissions on PSSCH.

	
	
	
	sl-MaxMCS-PSSCH-r16
	15
	

	
	
	
	sl-MinSubChannelNumPSSCH-r16
	1
	This field indicates the minimum and maximum number of sub-channels which may be used for transmissions on PSSCH.

	
	
	
	sl-MaxSubchannelNumPSSCH-r16
	1
	

	
	
	
	sl-MaxTxTransNumPSSCH-r16
	Both
	Indicates the maximum transmission number (including new transmission and retransmission) for PSSCH.

	
	
	
	sl-MaxTxPower-r16
	Not present
	This filed indicates the maximum transmission power for transmission on PSSCH and PSCCH.

	
	
	
	}
	
	

	
	
	sl-ParametersBelowThres-r16
	
	
	

	
	
	
	    sl-ParametersBelowThres-r16 SEQUENCE {
	
	

	
	
	
	      sl-MinMCS-PSSCH-r16
	4
	

	
	
	
	      sl-MaxMCS-PSSCH-r16
	25
	

	
	
	
	      sl-MinSubChannelNumPSSCH-r16
	1
	

	
	
	
	      sl-MaxSubchannelNumPSSCH-r16
	1
	

	
	
	
	      sl-MaxTxTransNumPSSCH-r16
	n1
	

	
	
	
	      sl-MaxTxPower-r16
	Not present
	

	
	
	
	}
	
	

	
	
	}
	
	
	

	}
	
	
	
	
	


A.3.19.3
Reference measurement channels for V2X Sidelink Communication
Table A.3.19.3-1: PSCCH Reference Measurement Channels
	Parameter
	Unit
	Value

	Reference channel
	
	CC.1A HD

	Channel bandwidth
	MHz
	10

	Number of PSCCH symbols per slot
	
	2

	Number of PSCCH RB
	
	10

	Modulation
	
	QPSK

	Information Bit Payload (without CRC)
	Bits
	28

	Information Bit
	Number of DMRS ports
	
	0 (1 port)

	
	Priority
	
	As set by higher layers

	
	Resource reservation period
	
	N/A

	
	Modulation and coding scheme
	
	Set as the PSSCH MCS specified in the test

	
	DMRS pattern
	
	0 (2 DMRS)

	
	2nd stage SCI format
	
	0 (Multi-cast)

	
	Beta offset indicator
	
	Set as specified in the test

	
	Frequency resource assignment
	
	Set as per PSSCH RB allocation specific in the test

	
	Time resource assignment
	
	Set as per PSSCH slot allocation specific in the test

	
	Reserved bits
	
	Set all these bits to 0

	Transport block CRC
	Bits
	16

	Binary Channel Bits (see Note 2)
	Bits
	180

	Note 2:
Binary channel bits calculated under assumption of 9 DFT-OFDM symbols per subframe.
Note 3:
SFgap is the value indicated by "Time gap between initial transmission and retransmission" field in the configured sidelink grant, and SFgap =0 means no retransmission of the associated TB as per TS 36.213.

Note 4:
UE is allowed to autonomously select the un-used or redundant bits/code-points in SCI format 1


Table A.3.19.3-2: PSSCH Reference Measurement Channels
	Parameter
	Unit
	Value

	Reference channel 
	
	CD.1A HD

	Sidelink transmission mode
	
	2

	Channel bandwidth
	MHz
	10

	Allocated PSSCH resource blocks
	
	10

	Number of PSSCH symbols per slot 
	
	10

	Modulation
	
	QPSK

	Target Code Rate
	
	1/3

	Information Bit Payload (Transport block size)
	Bits
	576

	Transport block CRC
	Bits
	24

	Number of PSSCH HARQ retransmissions
	
	0

	Binary Channel Bits 
	Bits
	1920

	


<<< End of changed sections>>>
<<< Start of changed sections>>>
A.12.6
V2X UE Autonomous Resource Selection/Reselection Measurement Test

A.12.6.1
V2X UE Autonomous Resource Selection/Reselection Tests for PSSCH-RSRP measurements

A.12.6.1.1
Test Purpose and Environment

The purpose of this test is to verify the requirements related to autonomous resource selection / reselection for V2X UE in mode 2 defined in clause 12.5. For this test, the UE is triggered by the test loop function or the upper layers to transmit for V2X Sidelink Communication.
The test parameters are given in Table A.12.6.1.1-1and A.12.6.1.1-2 below. There are 50 active V2X sidelink UEs in this test. Both the UE under test and active V2X sidelink UEs select GNSS as synchronization reference source. The test system can emulate and send the GNSS signal to the test UE and active V2X sidelink UEs. The test parameters for GNSS signals are defined in B.6.1. The test system shall emulate the active V2X sidelink UEs to transmit PSCCH/PSSCH every 20ms. At the beginning of whole test, the test equipment shall send one message with a SL-SCH MAC PDU as specified in Clause x.x in TS 38.321, in order to make sure that the UE under test needs continuously transmit PSCCH/PSSCH.

The test consists of two duration T1 and T2. During T1, the signal from Test Equipement are configured such that the measured PSSCH-RSRP is above the measurement threshold, and the resource occupied by the active V2X sidelink UEs is expected to be excluded in the resource selection procedure. During T2, the signal from Test Equipement are configured such that the measured PSSCH-RSRP is below the measurement threshold, and the resource occupied by the active V2X sidelink UEs is expected to be included in the resource selection procedure.

Table A.12.6.1.1-1: Test Parameters for V2X UE Autonomous Resource Selection/Reselection Tests for PSSCH-RSRP measurements
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	TDD carrier in Band 47

	Channel Bandwidth (BWchannel)
	MHz
	40
	

	SCS
	kHz
	30
	

	V2X sidelink communication pre-configuration
	
	As specified in Table A.3.19.2-1 and A.3.19.2-3
	IE values unless specified otherwise in this test.

	sl-TimeResource-r16 included in SL-ResourcePool
	
	11111111111111111111
	Indicates the bitmap of the TX and Rx resource pool, which is defined by repeating the bitmap within a SFN cycle (see TS 38.213)

	sl-NumSubchannel-r16 included in SL-ResourcePool
	
	5
	Indicates the number of sub-channels for TX resource pool

	sl-SubchannelSize-r16 included in SL-ResourcePool
	
	10
	Indicates the minimum granularity in frequency domain for the sensing for PSSCH resource selection in the unit of PRB

	Number of Active Sidelink UEs
	
	20
	Active Sidelink UE i = 0, .., 19

	SL-ThresPSSCH-RSRP
	
	12
	Corresponding -106 dBm as defined in Section 6.3.8 in TS38.331

	Active Sidelink UEs (UE i = 0, .., 19)
	V2X sidelink Communication preconfiguration
	
	As specified in Table A.3.19.2-1

And A.3.19.2-3
	IE values unless specified otherwise in this test.

	
	sl-TimeResource-r16 included in SL-ResourcePool
	
	[1]i Note1
	Indicates the bitmap of the TX and Rx resource pool, which is defined by repeating the bitmap within a SFN cycle (see TS 38.213)

	
	sl-NumSubchannel-r16 included in SL-ResourcePool
	
	1
	Indicates the number of sub-channels for TX resource pool

	
	sl-StartRB-Subchannel-r16 included in SL-ResourcePool
	
	floor(i/10)x10
	Indicates the lowest RB index of the subchannel with the lowest index.
UE 0~9 start RB=0;

UE 10~19 start RB=10;

UE 20~29 start RB=20;

UE 30~39 start RB=30;

UE 40~49 start RB=40;



	Timing offset among Active Sidelink UEs
	(s
	( 3
	Synchronous

	Note 1: [1]i is a sequence of nineteen 0’s with one 1 in i+1’th position.


Table A.12.6.1.1-2: Active Sidelink UE Specific Test Parameters for V2X UE Autonomous Resource Selection/Reselection Tests for PSSCH-RSRP measurements

	Parameter
	Unit
	Active Sidelink UE i

(i = 0, .., 19)

	
	
	T1
	T2

	NR RF Channel Number
	-
	1

	BWchannel Note 4
	MHz
	40

	SCS
	kHz
	30

	PSCCH RMC (defined in A.3.19.3)
	-
	CC.1A HD 

	PSSCH RMC (defined in A.3.19.3)
	-
	CD.1A HD
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	dB
	0
	20

	SL-RSRP1 Note 2,3
	dBm/30kHz
	[-101]
	[-111]

	SL-RSRP2 Note 2,4
	dBm/30kHz
	-111
	-101

	S-RSSI1 Note 2,3
	dBm/3.6 MHz
	[-79.79]
	[-89.79]

	S-RSSI2 Note 2,4
	dBm/3.6 MHz
	-87.20
	-80.17

	Antenna Configuration
	-
	1x2

	Propagation Condition
	-
	AWGN

	Note 1:
Interference from other UEs and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 2:
Es/Iot, S-RSRP and S-RSSI levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 3:      For UE 20 to 29, occupying subchannel #2

Note 4:      For UE 0 to 19 and 30 to 49, occupying subchannel #0/1/3/4


A.12.6.1.2
Test Requirements

The test time  T1 and T2 should be long enough. The rate of PSSCH transmissions on the resources on subchannel #2 shall be less than 10% during T1 . The rate of PSSCH transmissions on the resources on subchannel #2 shall be more than 90% during T2.
A.12.6.2 V2X UE Resource Pre-emption
A.12.6.2.1
Test Purpose and Environment

The purpose of this test is to verify the requirements related to autonomous resource pre-emption for V2X UE in mode 2 defined in clause 12.5. For this test, the UE is triggered by the test loop function or the upper layers to transmit for V2X Sidelink Communication.
The test parameters are given in Table A.12.6.2.1-1and A.12.6.2.1-2 below. There is one active V2X sidelink UE in this test. Both the UE under test and the active V2X sidelink UE select GNSS as synchronization reference source. The test system can emulate and send the GNSS signal to the test UE and active V2X sidelink UEs. The test parameters for GNSS signals are defined in B.6.1. At the beginning of whole test, the test equipment shall send one message with a SL-SCH MAC PDU as specified in Clause x.x in TS 38.321, in order to make sure that the UE under test needs continuously transmit PSCCH/PSSCH.

The test consists of two duration T1 and T2. During T1, the signal from Test Equipement are configured such that the active SL UE is not transmitting. The UE under test shall transmit SL data and reserve future resources. The resource reservation is decoded by the active SL UE. The point in time at which resource reservation from the UE under test is decoded by the active SL UE defines the start of time period T2. During T2, the active SL UE reserves the same resource as the UE under test with high priority data no later than slot n- Tpre-empt. 
Table A.12.6.1.1-1: Test Parameters for V2X UE Autonomous Resource Selection/Reselection Tests for PSSCH-RSRP measurements
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	TDD carrier in Band 47

	Channel Bandwidth (BWchannel)
	MHz
	40
	

	V2X sidelink communication pre-configuration
	
	As specified in Table A.3.19.2-1 and A.3.19.2-3
	IE values unless specified otherwise in this test.

	sl-TimeResource-r16 included in SL-ResourcePool in SL-ResourcePool in sl-TxPoolSelectedNormal-r16
	
	10000000000000000000
	Indicates the time resource of resource pool within sl-Period. (see TS 38.213 [23]) Note that this is for Tx pool.

	sl-TimeResource-r16 included in SL-ResourcePool in sl-RxPool-r16
	
	11111111111111111111
	Indicates the time resource of resource pool within sl-Period. (see TS 38.213 [23]) Note that this is for Rx pool.

	sl-NumSubchannel-r16 included in SL-ResourcePool
	
	1
	Indicates the number of subchannels in the corresponding resource pool, which consists of contiguous PRBs only

	sl-SubchannelSize-r16 included in SL-ResourcePool
	
	10
	Indicates the minimum granularity in frequency domain for the sensing for PSSCH resource selection in the unit of PRB

	sl-StartRB-Subchannel-r16 included in SL-ResourcePool
	
	10
	Indicates the lowest RB index of the subchannel with the lowest index.

	Number of Active Sidelink UEs
	
	1
	

	SL-ThresPSSCH-RSRP
	
	12
	Corresponding -106 dBm as defined in Section 6.3.8 in TS38.331

	Active Sidelink UEs
	V2X sidelink Communication preconfiguration
	
	As specified in Table A.3.19.2-1 and A.3.19.2-3
	IE values unless specified otherwise in this test.

	
	sl-TimeResource-r16 included in SL-ResourcePool
	
	11111111111111111111
	Indicates the bitmap of the TX and Rx resource pool, which is defined by repeating the bitmap within a SFN cycle (see TS 38.213)

	
	sl-NumSubchannel-r16 included in SL-ResourcePool
	
	1
	Indicates the number of sub-channels for TX resource pool

	
	sl-StartRB-Subchannel-r16 included in SL-ResourcePool
	
	10
	Indicates the lowest RB index of the subchannel with the lowest index.

	
	sl-OffsetIndicator-r14
	
	0
	

	Timing offset among Active Sidelink UEs
	(s
	(3
	Synchronous


Table A.12.6.1.1-2: Active Sidelink UE Specific Test Parameters for V2X UE Autonomous Resource Selection/Reselection Tests for PSSCH-RSRP measurements

	Parameter
	Unit
	Active Sidelink UE

	
	
	T1
	T2

	NR RF Channel Number
	-
	1

	BWchannel Note 4
	MHz
	40

	SCS
	kHz
	30

	PSCCH RMC (defined in A.3.24.3)
	-
	CC.1A HD 

	PSSCH RMC (defined in A.3.24.3)
	-
	CD.1A HD
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	S-RSRP Note 2
	dBm/30kHz
	
	[-95]

	Antenna Configuration
	-
	1x2

	Propagation Condition
	-
	AWGN

	Note 1:
Interference from other UEs and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 2:
Es/Iot, S-RSRP and S-RSSI levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


A.12.6.1.2
Test Requirements

The test time T1 and T2 should be long enough. The UE under test is required to trigger resource reselection and not to transmit on the reserved resource at slot n when the high priority reservation is transmitted by the active sidelink UE before n-Tpre-empt, where 
Tpre-empt = T3+Tproc,0

T3 = 2ms and Tproc,0= 1 slot for FR1.
The rate of PSSCH transmissions on the resources at slot n shall be less than 10% during repeated tests.
<<< End of changed sections>>>
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