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Introduction
In the last RAN4#110 meeting, companies discussed whether to define the PSSCH demodulation performance for SL-U. In this contribution, some initial simulation results are delivered.

Discussion 
1.1 Simulation assumptions
· Table 1: Test parameters
	Parameter
	Unit
	Value

	Active cell(s)
	
	None

	SL transmission model
	
	As specified in B.5

	SL model 
parameters
	SL transmission duration values
	Slots
	{2,4,8}

	
	Occupied OFDM symbols in a slot of the transmission duration
	Symbols
	12 (Except AGC, TxRx switching symbols)

	
	LBT failure probability (pLBT)
	
	0.25

	Sidelink UE 1
	Sidelink transmissions
	
	PSCCH + PSSCH 

	
	PSSCH DMRS pattern (Note 1)
	
	{2,3}, {2,2} (Note 4)

	
	Number of interlace
	
	1 with RB index 0, 5, 10, …, 50

	
	Timing offset (Note 2)
	s
	CP/2-12*64*Tc

	
	Frequency offset (Note 3)
	Hz
	+650

	
	Synchronization
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2 Low

	PSFCH resource period
	Slot
	4

	MinTimeGapPSFCH
	Slot
	3

	Note 1: {x, y}: x and y means the number of DMRS symbols for slot with PSFCH transmission and without PSFCH transmission, respectively. 
Note 2: Time offset of transmitted Sidelink UE signal with respect to GNSS referring timing. 
Note 3: Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.
Note 4: {2,3} with Table 2 reference channel, {2,2} with Table 3 reference channel



· Table 2: PSSCH Reference Channel for SL-U
	Parameters
	Unit
	Value

	Reference channel
	
	R.PSSCH.2-2.1

	Channel bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Allocated resource blocks
	RB
	11

	CP-OFDM symbols for slot with PSFCH (Note 1)
	
	9

	CP-OFDM symbols for slot without PSFCH (Note 2)
	
	12

	Modulation order
	
	16QAM

	MCS index
	
	11

	Number of MIMO layers
	
	1

	Number of DMRS REs
	
	15

	Number of REs for SCI format 1-A
	
	240

	2nd stage SCI format 2-A configuration
	Payloads
	Bits
	68

	
	α
	
	1

	
	βoffset
	
	2

	Overhaed for TBS determination
	
	0

	Transport Block Size for slot with PSFCH
	Bits
	808

	Transport Block Size for slot without PSFCH
	Bits
	1416

	Transport block CRC
	
	24

	Maximum number of HARQ transmissions
	
	1

	Binary Channel Bits for slots with PSFCH
	Bits
	2232

	Binary Channel Bits for slots without PSFCH
	Bits
	3792

	Note 1:	OFDM symbols is for PSCCH/PSSCH transmission not including first symbol (AGC), PSFCH symbols, and guard symbols.
Note 2: 	OFDM symbols is for PSCCH/PSSCH transmission not including first symbol (AGC) and guard symbols.



· Table 3: PSSCH Reference Channel for SL-U
	Parameters
	Unit
	Value

	Reference channel
	
	R.PSSCH.2-2.2

	Channel bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Allocated resource blocks
	RB
	11

	CP-OFDM symbols for slot with PSFCH (Note 1)
	
	9

	CP-OFDM symbols for slot without PSFCH (Note 2)
	
	12

	Modulation order
	
	16QAM

	MCS index
	
	11

	Number of MIMO layers
	
	1

	Number of DMRS REs
	
	15

	Number of REs for SCI format 1-A
	
	240

	2nd stage SCI format 2-A configuration
	Payloads
	Bits
	68

	
	α
	
	1

	
	βoffset
	
	2

	Overhaed for TBS determination
	
	0

	Transport Block Size for slot with PSFCH
	Bits
	808

	Transport Block Size for slot without PSFCH
	Bits
	1416

	Transport block CRC
	
	24

	Maximum number of HARQ transmissions
	
	1

	Binary Channel Bits for slots with PSFCH
	Bits
	2232

	Binary Channel Bits for slots without PSFCH
	Bits
	3816

	Note 1:	OFDM symbols is for PSCCH/PSSCH transmission not including first symbol (AGC), PSFCH symbols, and guard symbols.
Note 2: 	OFDM symbols is for PSCCH/PSSCH transmission not including first symbol (AGC) and guard symbols.



Table 3: Minimum performance for SL-U
	Test num.
	Reference channel
	Bandwidth (MHz)/
Subcarrier spacing(kHz)
	Modulation format and code rate
	Propagation condition
	Reference value

	
	
	
	
	
	PSSCH BLER (%)
	SNR(dB) of PSSCH

	1
	R.PSSCH.2-2.1
	20 / 30
	16QAM, 0.38
	TDLA30-195
	10 %
	TBD

	2
	R.PSSCH.2-2.2
	20 / 30
	16QAM, 0.38
	TDLA30-195
	10 %
	TBD



1.2 Simulation results
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Observation 1: Low Doppler frequency environment is agreed for SL-U PSSCH performance test. In the low Doppler frequency environment, small amount of DMRS resource could be enough in time domain. So, the DMRS pattern {2,2} was considered with DMRS pattern {2,3}. According to the simulation results, the performance difference between DMRS pattern {2,2} and {2,3} are ignorable. So, the DMRS pattern {2,2} is more adequate to this low Doppler frequency scenario. The SL-U PSSCH MCS11 BLER 10% can meet at SNR 6.2 dB around.

Summary 
In this contribution, we shared initial simulation results for SL-U PSSCH demodulation. 
Observation 1: Low Doppler frequency environment is agreed for SL-U PSSCH performance test. In the low Doppler frequency environment, small amount of DMRS resource could be enough in time domain. So, the DMRS pattern {2,2} was considered with DMRS pattern {2,3}. According to the simulation results, the performance difference between DMRS pattern {2,2} and {2,3} are ignorable. So, the DMRS pattern {2,2} is more adequate to this low Doppler frequency scenario. The SL-U PSSCH MCS11 BLER 10% can meet at SNR 6.2 dB around.
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