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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
List of test cases for NR V2X RRM is introduced in [1]. Based on the list, we provide our view on related configuration, parameters and test setup as starting point of discussion.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion 
Comparing to LTE-V2X, main difference of Rel-16 NR V2X is to support different SCS such as 15kHz, 30kHz and 60kHz in FR1. In addition, V2X UE resource pre-emption and re-evaluation are specified in L1 SL-RSRP measurement requirements. 
Except for the differences, almost requirements is similar to LTE-V2X. Therefore, the test cases in LTE-V2X can be considered as baseline for introducing the test cases for NR V2X RRM.
Proposal 1: Consider test cases in LTE-V2X as baseline for introducing test cases in NR V2X RRM.

Related core requirements, the following tests are needed to be introduced.
Proposal 2: Introduce the following test cases in NR V2X RRM.
· UE Transmit Timing 
· Test for GNSS as synchronization reference source
· Test for FR1 NR Cell as synchronization reference source
· Test for E-UTRAN Cell as synchronization reference source
· Test for SyncRef UE as synchronization reference source
· Initiation/Cease of SLSS Transmissions 
· Test for FR1 NR Cell as synchronization reference source without gap under non-DRX
· Test for E-UTRAN Cell as synchronization reference source
· Selection / Reselection of V2X Synchronization Reference Source 
· Test for GNSS configured as the highest priority
· Test for FR1 NR Cell configured as the highest priority
· L1 SL-RSRP measurements
· Test for V2X UE Autonomous Resource
· Test for V2X UE Resource Pre-emption
· Test for V2X UE Resource Re-evaluation
· Congestion Control measurements
· Test for Congestion Control Measurement
· Interruption
· Test for interruptions to WAN due to V2X Sidelink Communication
For each test case, considering all SCSs is not recommended in aspect of increasing number of test cases. To reduce test cases, same approach as Rel-15 NR test case is recommended such as to set the supported test configuration and test parameters in each test. 
And, related configurations such as reference resource pool configuration, SL reference measurement channels for PSCCH and PSSCH, SL BWP configurations, SL OCNG and S-SSB configurations need to be introduced. 
[bookmark: _GoBack]Proposal 3: Define supported test configuration and test parameters in each test as Rel-15 NR test case.
Proposal 4: Define test related configurations in new sub-section of A.3 RRM test configurations.
Example, 
A.3	     RRM test configurations
A.3.19    V2X sidelink communication
A.3.19.1	Introduction
A.3.19.2	Reference resource pool configuration
A.3.19.3	SL Reference measurement channels
A.3.19.4	SL BWP configurations
A.3.19.5	SL Generic OFDMA Channel Noise Generator (SLOCNG)
A.3.19.6	S-SSB Configuration for FR1

The sub-section 2.1 and 2.2 show the examples for proposal 2 and proposal 3 as starting point of discussion.
Proposal 5: Consider examples in 2.1 and 2.2 as starting point of discussion for RRM test configuration.

Example of supported test configuration and test parameters for V2X UE transmit timing.
· Test for GNSS as synchronization reference source
· Supported Test Configurations
	Configuration
	Description

	
	NR V2X

	1
	NR V2X SCS 15kHz, BW 10MHz

	2
	NR V2X SCS 30kHz, BW 40MHz

	Note:	The UE is only required to be tested in one of the supported test configurations 



· Test parameters
	Parameter
	Unit
	Config
	Value
	Comment

	Active cell
	
	1,2
	None
	

	Active V2X UE

	NR RF Channel Number
	
	1,2
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	1
	10
	

	
	
	2
	40
	

	V2X SL configuration
	
	1,2
	[TBD]
	

	SL Tx Pool
	
	
	
	

	Bitmap of SL Tx resource pool
	
	1,2
	[TBD]
	

	SL BWP Configuration
	
	1,2
	[TBD]
	

	PSCCH RMC Configuration
	
	1
	[TBD]
	

	
	
	2
	[TBD]
	

	PSSCH RMC Configuration
	
	1
	[TBD]
	

	
	
	2
	[TBD]
	

	Propagation condition
	
	
	AWGN
	



· Test for FR1 NR cell as synchronization reference source
· Supported Test Configurations
	Configuration
	Description

	
	NR cell
	NR V2X

	1
	NR FDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz
	NR V2X SCS 15kHz, BW 10MHz

	2
	NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz
	NR V2X SCS 30kHz, BW 40MHz

	Note:	The UE is only required to be tested in one of the supported test configurations 



· Test parameters
	Parameter
	Unit
	Config
	Value
	Comment

	Active cell
	
	1,2
	Table X.X
	

	Active V2X UE

	NR RF Channel Number
	
	1,2
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	1
	10
	

	
	
	2
	40
	

	V2X SL configuration
	
	1,2
	[TBD]
	

	SL Tx Pool
	
	
	
	

	Bitmap of SL Tx resource pool
	
	1,2
	[TBD]
	

	SL BWP Configuration
	
	1,2
	[TBD]
	

	PSCCH RMC Configuration
	
	1
	[TBD]
	

	
	
	2
	[TBD]
	

	PSSCH RMC Configuration
	
	1
	[TBD]
	

	
	
	2
	[TBD]
	

	Propagation condition
	
	
	AWGN
	



For parameter for active cell, corresponding Table X.X needs to be introduced.

· Test for E-UTRAN cell as synchronization reference source
· Supported Test Configurations
	Configuration
	Description

	
	E-UTRAN cell
	NR V2X

	1
	LTE FDD, BW 10 MHz
	NR V2X SCS 15kHz, BW 10MHz

	2
	LTE TDD, BW 10 MHz
	NR V2X SCS 30kHz, BW 40MHz

	Note:	The UE is only required to be tested in one of the supported test configurations 



· Test parameters
	Parameter
	Unit
	Config
	Value
	Comment

	Active cell
	
	1,2
	Table X.Y
	

	Active V2X UE

	NR RF Channel Number
	
	1,2
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	1
	10
	

	
	
	2
	40
	

	V2X SL configuration
	
	1,2
	[TBD]
	

	SL Tx Pool
	
	
	
	

	Bitmap of SL Tx resource pool
	
	1,2
	[TBD]
	

	SL BWP Configuration
	
	1,2
	[TBD]
	

	PSCCH RMC Configuration
	
	1
	[TBD]
	

	
	
	2
	[TBD]
	

	PSSCH RMC Configuration
	
	1
	[TBD]
	

	
	
	2
	[TBD]
	

	Propagation condition
	
	
	AWGN
	



For parameter for active cell, corresponding Table X.Y needs to be introduced.

· Test for SyncRef UE as synchronization reference source
· Supported Test Configurations
	Configuration
	Description

	
	SyncRef UE
	NR V2X

	1
	NR V2X SCS 15kHz, BW 10MHz
	NR V2X SCS 15kHz, BW 10MHz

	2
	NR V2X SCS 30kHz, BW 40MHz
	NR V2X SCS 30kHz, BW 40MHz

	Note:	The UE is only required to be tested in one of the supported test configurations 



· Test parameters
	Parameter
	Unit
	Config
	Value
	Comment

	Active SyncRef UE
	
	1,2
	Table X.Z
	

	Active V2X UE

	NR RF Channel Number
	
	1,2
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	1
	10
	

	
	
	2
	40
	

	V2X SL configuration
	
	1,2
	[TBD]
	

	SL Tx Pool
	
	
	
	

	Bitmap of SL Tx resource pool
	
	1,2
	[TBD]
	

	SL BWP Configuration
	
	1,2
	[TBD]
	

	PSCCH RMC Configuration
	
	1
	[TBD]
	

	
	
	2
	[TBD]
	

	PSSCH RMC Configuration
	
	1
	[TBD]
	

	
	
	2
	[TBD]
	

	Propagation condition
	
	
	AWGN
	



For parameter for active cell, corresponding Table X.Z needs to be introduced.

Example of test related configurations 
As test related configurations, there are reference resource pool configuration, SL reference measurement channels, SL BWP configurations, SL OCNG and S-SSB configurations. 
Table 2.2-1 shows that configurations are applied to which test cases. 

Table 2.2-1: RRM test configurations for NR V2X
	Test


Config.
	V2X UE Transmit timing
	Initiation/Cease of SLSS Transmission
	Selection / Reselection of V2X Synchronization Reference Source
	L1 SL-RSRP Measurement
	Congestion Control measurements
	Interruption

	Reference resource pool pre-configuration
	O
	O
	O
	-
	-
	-

	Reference resource pool configuration
	O
	O
	O
	O
	O
	O

	SL reference measurement channels
	O
	O
	-
	O
	O
	O

	SL OCNG configuration
	-
	-
	-
	O
	-
	-

	S-SSB configurations
	O
	O
	O
	-
	-
	-



Here, 
· Reference resource pool configuration is introduced similarly as LTE-V2X. 
· SL reference measurement channels are introduced for PSCCH and PSSCH as follows. 
· PSCCH RMC : {CBW, RBs, SCS} = {10MHz, 10RBs, 15kHz}, {40MHz, 10RBs, 30kHz}
· PSSCH RMC : {CBW, RBs, SCS} = {10MHz, 50RBs, 15kHz}, {10MHz, 10RBs, 15kHz}
                                                            {40MHz, 50RBs, 30kHz}, {40MHz, 10RBs, 30kHz}
· SL OCNG configuration is introduced for all unused REs similarly as LTE-V2X. 
· S-SSB configurations are introduced with {CBW, SCS} = {10MHz, 15kHz}, {40MHz, 30kHz} 

Detailed examples are as follows.
· Reference resource pool configuration
· Resource pool pre-configuration for V2X SL communication
	Parameter
	Unit
	Value/remark
	Comment

	Reference channel
	
	V2XSLConf.1.1
	

	SL Rx Pool
	
	
	

	Bitmap of SL Rx resource pool
	
	1111111111_1111111111
1111111111_1111111111
1111111111_1111111111
1111111111_1111111111
1111111111_1111111111
	sl-TimeResource = 100

	SL Subchannel Size
	RB
	10
	

	Number of SL Subchannel
	
	1
	

	StartRB of SL Subchannel
	RB index
	0
	

	SL Tx Pool
	
	
	

	Bitmap of SL Tx resource pool
	
	1111111111_1111111111
1111111111_1111111111
1111111111_1111111111
1111111111_1111111111
1111111111_1111111111
	sl-TimeResource = 100

	SL Subchannel Size
	RB
	10
	

	Number of SL Subchannel
	
	1
	

	StartRB of SL Subchannel
	RB index
	0
	



· Resource pool configuration for V2X SL communication
	Parameter
	Unit
	Value/remark
	Comment

	Reference channel
	
	V2XSLConf.2.1
	

	SL Rx Pool
	
	
	

	Bitmap of SL Rx resource pool
	
	1111111111_1111111111
	sl-TimeResource = 20

	SL Subchannel Size
	RB
	50
	

	Number of SL Subchannel
	
	1
	

	StartRB of SL Subchannel
	RB index
	0
	

	SL Tx Pool
	
	
	

	Bitmap of SL Tx resource pool
	
	1111111111_1111110000
	sl-TimeResource = 20

	SL Subchannel Size
	RB
	50
	

	Number of SL Subchannel
	
	1
	

	StartRB of SL Subchannel
	RB index
	0
	

	SL Tx Pool Exception
	
	
	

	Bitmap of SL Tx resource pool
	
	0000000000_0000001111
	sl-TimeResource = 20

	SL Subchannel Size
	RB
	50
	

	Number of SL Subchannel
	
	1
	

	StartRB of SL Subchannel
	RB index
	0
	

	SL-UE-SelectedConfig
	
	
	

	SL UE speed threshold
	km/h
	200
	SL UE speed = 0 km/h

	Minimum MCS
	
	4
	

	Maximum MCS
	
	25
	

	MinSubChannelNumPSSCH
	
	1
	

	MinSubChannelNumPSSCH
	
	1
	

	MaxTxTransNumPSSCH
	
	1
	

	SL-UE-SelectedConfigRP
	
	
	

	PSSCH-RSRP Threshold
	
	1
	-128dBm

	
	
	
	



· SL Reference measurement channels
· PSCCH Reference Measurement Channels for SCS=15kHz
	Parameter
	Unit
	Value

	Reference channel
	
	SLCR.1.1 HD

	Channel bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Number of transmitter antennas
	
	1

	Allocated PSCCH resource blocks
	
	10

	Number of PSCCH symbols in a slot
	
	2

	Modulation
	
	QPSK

	Information Bit Payload (without CRC)
	Bits
	37

	Information Bit
	SCI Format
	
	1-A

	
	Priority
	
	As set by higher layers

	
	Frequency resource assignment Note1
	
	Set as per PSSCH RB allocation specific in the test

	
	Time resource assignment Note1
	
	Set as per PSSCH RB allocation specific in the test

	
	Resource reservation period
	
	0

	
	DMRS pattern
	
	Set as the DMRS pattern specified in the test

	
	2nd stage SCI Format
	
	2-A

	
	Beta_offset indicator
	
	0

	
	Number of DMRS port
	
	0

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

	
	Additional MCS table indicator
	
	0

	
	PSFCH overhead indication
	
	0

	
	Reserved bits
	
	Set all these bits to 0

	Transport block CRC
	Bits
	24

	Binary Channel Bits 
	Bits
	360

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



· PSCCH Reference Measurement Channels for SCS=30kHz
	Parameter
	Unit
	Value

	Reference channel
	
	SLCR.2.1 HD

	Channel bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Number of transmitter antennas
	
	1

	Allocated PSCCH resource blocks
	
	10

	Number of PSCCH symbols in a slot
	
	2

	Modulation
	
	QPSK

	Information Bit Payload (without CRC)
	Bits
	37

	Information Bit
	SCI Format
	
	1-A

	
	Priority
	
	As set by higher layers

	
	Frequency resource assignment Note1
	
	Set as per PSSCH RB allocation specific in the test

	
	Time resource assignment Note1
	
	Set as per PSSCH RB allocation specific in the test

	
	Resource reservation period
	
	0

	
	DMRS pattern
	
	Set as the DMRS pattern specified in the test

	
	2nd stage SCI Format
	
	2-A

	
	Beta_offset indicator
	
	0

	
	Number of DMRS port
	
	0

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

	
	Additional MCS table indicator
	
	0

	
	PSFCH overhead indication
	
	0

	
	Reserved bits
	
	Set all these bits to 0

	Transport block CRC
	Bits
	24

	Binary Channel Bits 
	Bits
	360

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



· PSSCH Reference Measurement Channels for SCS=15kHz
	Parameter
	Unit
	Value

	Reference channel 
	
	SLSR.1.1 HD
	SLSR.1.2 HD

	Sidelink resource allocation mode
	
	2
	2

	Channel bandwidth
	MHz
	10
	10

	Allocated PSSCH resource blocks
	
	50
	10

	startSLsymbolsNote1
	
	2
	2

	lengthSLsymbols Note1
	
	9
	9

	Number of PSSCH DM-RS
	
	2
	2

	Modulation
	
	QPSK
	QPSK

	Target Code Rate
	
	1/3
	1/3

	Information Bit Payload (Transport block size)
	Bits
	3240
	640

	Transport block CRC
	Bits
	24
	24

	Number of PSSCH HARQ retransmissions
	
	0
	0

	Binary Channel Bits (see Note 2)
	Bits
	9600
	1920

	Note 1:	startSLsymbols and lengthSLsymbols are specified in 8.1.2.1 in TS39.214 [26].
Note 2:	Binary channel bits calculated under assumption of 9 symbols per slot.
Note 3:   PSSCH is not scheduled in slots containing S-SSB according to the S-SSB configuration used in the test. S-SSB configurations are defined in clause A.3.19.6.



· PSSCH Reference Measurement Channels for SCS=30kHz
	Parameter
	Unit
	Value

	Reference channel 
	
	SLSR.1.1 HD
	SLSR.1.2 HD

	Sidelink resource allocation mode
	
	2
	2

	Channel bandwidth
	MHz
	40
	40

	Allocated PSSCH resource blocks
	
	50
	10

	startSLsymbolsNote1
	
	2
	2

	lengthSLsymbols Note1
	
	9
	9

	Number of PSSCH DM-RS
	
	2
	2

	Modulation
	
	QPSK
	QPSK

	Target Code Rate
	
	1/3
	1/3

	Information Bit Payload (Transport block size)
	Bits
	3240
	640

	Transport block CRC
	Bits
	24
	24

	Number of PSSCH HARQ retransmissions
	
	0
	0

	Binary Channel Bits (see Note 2)
	Bits
	9600
	1920

	Note 1:	startSLsymbols and lengthSLsymbols are specified in 8.1.2.1 in TS39.214 [26].
Note 2:	Binary channel bits calculated under assumption of 9 symbols per slot.



· SL BWP configurations
	BWP Parameters
	Unit
	Values

	Reference BWP
	
	SLBWP.1.1
	
	

	Starting PRB index
	
	0
	
	

	Bandwidth
	RB
	Same as RF channel defined in each test
	
	

	



· SL Generic OFDMA Channel Noise Generator (SLOCNG)
· SLOCNG pattern 1: Generic SL OCNG pattern for all unused REs
	OCNG Parameters
	Control Region
	Data Region

	Resource allocation
	Unused REs Note 1
	Unused REs Note 2

	Channel
	PSCCH
	PSSCH

	Contents
	Virtual UE IDs
	Uncorrelated pseudo random QPSK modulated data

	Antenna transmission scheme
	Same as used in PSCCH RMC 
	Same as used in PSSCH RMC 

	Subcarrier spacing
	Same as used in PSCCH RMC 
	Same as used in PSSCH RMC 

	Code rate
	Same as used in PSCCH RMC
	Same as used in PSSCH RMC 

	
Transmit Power(Allocation )
	
Relative power level  [dB]

	0 - 9
	18
	18

	20 - 29
	18
	18

	30 - 39
	18
	18

	40 - 49
	18
	18

	CP length
	Same as used in PSCCH RMC 
	Same as used in PSSCH RMC 

	Note 1:	REs not used in the scheduled PSCCH for the UE under test.
Note 2:	REs not allocated to any physical channels, S-SSB or any other reference signal within the channel bandwidth under test.

Note 3: 	These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PSSCH per virtual UE; The parameter  is used to scale the power of PSCCH and the power of PSSCH.

Note 4: 	Value of is applicable to slots not used for V2X sidelink transmissions.



· S-SSB Configuration for FR1
· S-SSB pattern 1 in FR1: S-SSB allocation for SSB SCS=15 kHz in 10 MHz
	S-SSB Parameters
	Values

	Reference S-SSB
	S-SSB.1.1 FR1
	S-SSB.1.2 FR1

	Channel bandwidth
	10 MHz

	S-SSB SCS
	15 kHz

	S-SSB periodicity (TS-SSB)
	160 ms

	Number of S-SSBs per SS-burst
	1

	S-SS/PSBCH block index
	0

	Symbol numbers containing S-SSB Note 2
	13

	Slot numbers containing S-SSB Note 2
	0

	SFN containing S-SSB
	SFN mod (TS-SSB/10ms) = 0

	RB numbers containing S-SSB within channel BW
	(RBJ, RBJ+1,.…, RBJ+10)Note 1

	Slot offset from the start of S-SSB period to 1st S-SSB
	0
	1

	Note 1:	RBs containing S-SSB can be configured in any frequency location within the bandwidth.
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves.



· S-SSB pattern 2 in FR1: S-SSB allocation for SSB SCS=30 kHz in 40 MHz
	S-SSB Parameters
	Values

	Reference S-SSB
	S-SSB.2.1 FR1
	S-SSB.2.2 FR1

	Channel bandwidth
	40 MHz

	S-SSB SCS
	30 kHz

	S-SSB periodicity (TS-SSB)
	160 ms

	Number of S-SSBs per SS-burst
	1

	S-SS/PSBCH block index
	0

	Symbol numbers containing S-SSB Note 2
	13

	Slot numbers containing S-SSB Note 2
	0

	SFN containing S-SSB
	SFN mod (TS-SSB/10ms) = 0

	RB numbers containing S-SSB within channel BW
	(RBJ, RBJ+1,.…, RBJ+10)Note 1

	Slot offset from the start of S-SSB period to 1st S-SSB
	0
	1

	Note 1:	RBs containing S-SSB can be configured in any frequency location within the bandwidth.
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves.



Conclusion
In this paper, we provided our views on the RRM test cases for NR V2X, and the examples related to configuration and test parameters. Based on these, our proposals are as follows.
Proposal 1: Consider test cases in LTE-V2X as baseline for introducing test cases in NR V2X RRM.
Proposal 2: Introduce the following test cases in NR V2X RRM.
· UE Transmit Timing 
· Test for GNSS as synchronization reference source
· Test for FR1 NR Cell as synchronization reference source
· Test for E-UTRAN Cell as synchronization reference source
· Test for SyncRef UE as synchronization reference source
· Initiation/Cease of SLSS Transmissions 
· Test for FR1 NR Cell as synchronization reference source without gap under non-DRX
· Test for E-UTRAN Cell as synchronization reference source
· Selection / Reselection of V2X Synchronization Reference Source 
· Test for GNSS configured as the highest priority
· Test for FR1 NR Cell configured as the highest priority
· L1 SL-RSRP measurements
· Test for V2X UE Autonomous Resource
· Test for V2X UE Resource Pre-emption
· Test for V2X UE Resource Re-evaluation
· Congestion Control measurements
· Test for Congestion Control Measurement
· Interruption
· Test for interruptions to WAN due to V2X Sidelink Communication
Proposal 3: Define supported test configuration and test parameters in each test as Rel-15 NR test case.
Proposal 4: Define test related configurations in new sub-section of A.3 RRM test configurations.
Example, 
A.3	     RRM test configurations
A.3.19    V2X sidelink communication
A.3.19.1	Introduction
A.3.19.2	Reference resource pool configuration
A.3.19.3	SL Reference measurement channels
A.3.19.4	SL BWP configurations
A.3.19.5	SL Generic OFDMA Channel Noise Generator (SLOCNG)
A.3.19.6	S-SSB Configuration for FR1
Proposal 5: Consider examples in 2.1 and 2.2 as starting point of discussion for RRM test configuration.
Reference
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