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1 Introduction
Rel-16 NR V2X core part has been completed in RAN4#95e meeting. The performance part for NR V2X will start in this meeting. This contribution will provide the simulation assumptions and FRC for NR V2X PSBCH demodulation.
2 Discussions
· Channel Bandwidth
For NR V2X PSBCH, 20MHz channel bandwidth is sufficient for the demodulation performance.
Proposal 1: Use 20MHz channel bandwidth for PSBCH demodulation performance.
· Antenna configuration

The antenna configuration 1x2 can be reused for NR V2X PSBCH demodulation performance.
Proposal 2: Use antenna configuration 1x2 for PSBCH demodulation performance.
· Modulation
The modulation for NR V2X PSBCH is QPSK as specified in TS 38.211.
Proposal 3: Use the modulation QPSK for PSBCH demodulation performance.
· Propagation condition
In LTE V2X demodulation, EVA channel is used with the delay spread of 357ns. For NR V2X, TDLC300 (300ns delay spread) channel should be used. Generally, the relative UE velocity of 30km/h, 180km/h, 280km/h and 500km/h are used in V2X scenarios. The corresponding channels are TDLC300-180, TDLC300-1000, TDLC300-1500 and TDLC300-2700 for band n47. In LTE V2X, only EVA180 is used for PSBCH demodulation. When it comes to NR V2X, the same principle can be reused to only specify PSBCH demodulation performance under TDLC300-180. 
Proposal 4: Specify PSBCH performance requirements under TDLC300-180.
· Timing and Frequency offset
Timing offset and frequency offset are associated with synchronization. When SLSS is used as synchronization, the timing offset and frequency offset between Tx UE and Rx UE are 0us and 0Hz, respectively.
Proposal 5: Consider 0us and 0Hz as timing offset and frequency offset between Tx UE and Rx UE for PSBCH demodulation performance.
· Test metric
The test metric for LTE V2X PSBCH is SNR@1%BLER. The same metric can be reused for NR V2X PSBCH performance requirements.
Proposal 6: Use the test metric SNR@1%BLER to evaluate NR V2X PSBCH demodulation performance.
Based on above analysis, the simulation assumptions and FRC for PSBCH demodulation performance are shown in table 1 and table 2. 

Table 1: Simulation assumptions for PSBCH performance requirements

	Simulation parameter
	Proposals
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N

at antenna port
	-98dBm/15kHz

	Channel bandwidth
	20MHz

	Propagation Condition
	TDLC300-180

	Sidelink Transmissions
	S-SSB

	Slssid
	337

	Time offset (Note 1)
	0 

	Frequency offset (Note 2)
	0

	Synchronization source
	SLSS

	Antenna configuration
	1x2 Low

	Performance metric
	SNRPSBCH @ [1]% BLER


Table 2: FRC for PSBCH performance requirements

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	
	11

	SCS
	kHz
	15

	CP-OFDM Symbols per slot
	
	13

	Modulation
	
	QPSK

	Transport Block Size(without CRC)
	Bits
	32

	Transport block CRC

	Bits
	24

	Binary Channel Bits
	Bits
	3432


3 Conclusions
In this contribution, the simulation assumptions and FRC for PSBCH demodulation performance are provided. The following proposals are derived:

Proposal 1: Use 20MHz channel bandwidth for PSBCH demodulation performance.
Proposal 2: Use antenna configuration 1x2 for PSBCH demodulation performance.

Proposal 3: Use the modulation QPSK for PSBCH demodulation performance.

Proposal 4: Specify PSBCH performance requirements under TDLC300-180.

Proposal 5: Consider 0us and 0Hz as timing offset and frequency offset between Tx UE and Rx UE for PSBCH demodulation performance.
Proposal 6: Use the test metric SNR@1%BLER to evaluate NR V2X PSBCH demodulation performance.
Proposal 7: Consider the simulation assumptions and FRC for PSBCH demodulation performance in Table 1 and Table 2.

Table 1: Simulation assumptions for PSBCH performance requirements

	Simulation parameter
	Proposals
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N

at antenna port
	-98dBm/15kHz

	Channel bandwidth
	20MHz

	Propagation Condition
	TDLC300-180

	Sidelink Transmissions
	S-SSB

	Slssid
	337

	Time offset (Note 1)
	0 

	Frequency offset (Note 2)
	0

	Synchronization source
	SLSS

	Antenna configuration
	1x2 Low

	Performance metric
	SNRPSBCH @ [1]% BLER


Table 2: FRC for PSBCH performance requirements

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	
	11

	SCS
	kHz
	15

	CP-OFDM Symbols per slot
	
	13

	Modulation
	
	QPSK

	Transport Block Size(without CRC)
	Bits
	32

	Transport block CRC

	Bits
	24

	Binary Channel Bits
	Bits
	3432
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