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1 Introduction
In this contribution, we provide the simulation assumptions for NR V2X Demod requirements only for evaluations initial alignment purpose if possible. 
The company is encouraged to submit the simulation results but it doesn’t mean any test case will be introduced. Whether to introduce any test is pending on the agreement from test scope discussion. 
The values with different options or [ ] need be updated in the next RAN4 meeting based on further discussion.
2 Simulation assumptions
· PSSCH Demodulation test
The simulation assumptions for PSSCH performance requirements are listed as below:

Option 1:

	Parameters
	Unit
	Value

	Test
	
	SCH_Test1
	SCH_Test2

	Synchronization source
	
	GNSS
	GNSS

	Timing offset
	
	CP/2-12Ts
	CP/2-12Ts

	Frequency offset
	Hz
	600
	600

	Propagation condition
	
	[TDLA30-2700]
	[TDLA30-180]

	Channel bandwidth
	MHz
	20
	20

	Allocated resource blocks
	
	[15]
	[15]

	Subcarrier spacing
	kHz
	30
	30

	CP-OFDM symbols per slot (Note 1)
	
	[9]
	[9]

	DMRS position in time domain
(symbol index)
	
	[#1,#4,#7]
	[#1,#4,#7]

	Modulation order
	
	QPSK
	64QAM

	MCS index
	
	[4]
	[17]

	The number of REs for 2nd stage SCI
	
	[240]
	[174]

	Transport Block Size
	Bits
	[552]
	[2536]

	Transport block CRC
	Bits
	24
	24

	Maximum number of HARQ retransmissions
	
	0
	0

	Binary Channel Bits (Note 2)
	Bits
	[1860]
	[5976]

	Antenna configuration
	
	1x2 Low
	1x2 Low

	Performance metric(Note 3)
	
	SNRPSSCH@[10]%BLER

	Note 1: OFDM symbols is for PSCCH/PSSCH transmission not including first symbol (AGC) and PSFCH symbols.
Note 2: 10 RBs and 2 symbols are allocated for PSCCH, and 2nd stage SCI is also allocated.
Note 3: The performance metric is used for PSSCH simulation evaluation. 
Note 4: PSFCH is transmitted on [every slot].
Note 5: 15RB allocation is listed here, but 10RB is another option for simulation results alignment.



· Option 2

	Parameters
	Unit
	Value

	Test
	
	SCH_Test1
	SCH_Test2

	Synchronization source
	
	GNSS
	GNSS

	Propagation condition
	
	TDLA-30-1400
	TDLA-30-2700

	Channel bandwidth
	MHz
	20MHz
	20MHz

	Allocated resource blocks
	RB
	[15]
	[15]

	Subcarrier spacing
	kHz
	30
	30

	Timing offset
	
	CP/2-12Ts
	CP/2-12Ts

	Frequency offset
	Hz
	600
	600

	CP-OFDM symbols per slot (Note 1)
	
	[12] for slots without PSFCH
9 for slots with PSFCH
	[12] for slots without PSFCH
9 for slots with PSFCH

	The number of DMRS symbols
	
	[3] for slot without PSFCH;[2] for slot with PSFCH
	[4] for slot without PSFCH;[3] for slot with PSFCH

	Modulation order
	
	[4]
	[2]

	MCS index
	
	[11](4,378/1024)
	[4](2,308/1024)

	The number of REs for 2nd stage SCI (SCI format 2-A)
	
	 [270](=7,)
	[276] (=3,)

	Transport Block Size
	Bits
	[2088] for slots without PSFCH
[1320] for slots with PSFCH
	[808] for slots without PSFCH
 [480] for slots with PSFCH

	Transport block CRC
	bits
	24
	24

	Maximum number of HARQ transmissions
	
	1
	1

	Binary Channel Bits (Note 2)
	Bits
	
	

	periodPSFCHresource
	
	4
	4

	Antenna configuration
	
	1x2 Low
	1x2 Low

	Performance metric(Note 3)
	
	SNRPSSCH@10%BLER

	Note 1: OFDM symbols is for PSCCH/PSSCH transmission not including first symbol (AGC) and PSFCH symbols.
Note 2: 10 RBs and 2 symbols are allocated for PSCCH, and 2nd stage SCI is also allocated.
Note 3: The performance metric is used for PSSCH simulation evaluation.
Note 4: PSFCH is transmitted on every [4] slot.




· PSCCH Demodulation test
The simulation assumptions for PSCCH performance requirements are given in Table 2.

[bookmark: _Ref49115246]Table 2 Simulation assumption for PSCCH demodulation performance
	Parameters
	Unit
	Value

	Test
	
	CCH_Test1

	Synchronization source
	
	GNSS

	Propagation condition
	
	[TDLA30-180, TDLA30-1350]

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	
	10

	Subcarrier spacing
	kHz
	30

	Timing offset
	
	CP/2-12Ts

	Frequency offset
	Hz
	600

	The number of PSCCH symbols
	
	2

	Modulation order
	
	QPSK

	Payload size (without CRC)
	Bits
	[28]

	Transport block CRC
	Bits
	24

	Binary Channel Bits
	Bits
	360

	PSCCH performance metric (Note 1)
	
	SNRPSCCH@1%BLER

	Note 1: The performance metric is used for PSCCH simulation evaluation.
Note 2: OCC index i (in TS 38.211) for PSCCH DMRS is randomly selected between {0, 1, 2} for each PSCCH transmission.
Note 3: Two propagation conditions are listed as options for alignment purpose, one of the option will be chosen for defining requirement



· PSBCH Demodulation test
The simulation assumptions for PSBCH performance requirements are given in Table 3.
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	Parameters
	Unit
	Value

	Test
	
	BCH_Test1

	SLID
	
	0

	Synchronization source
	
	S-SSB

	Propagation condition
	
	[TDLA30-180]

	Channel bandwidth
	MHz
	20

	Number SSB per SL period()
	
	Option 1: 1
[bookmark: _GoBack]Option 2: 2 S-SSB with different contents

	Allocated resource blocks
	
	11

	Subcarrier spacing
	kHz
	30

	Timing offset
	
	0

	Frequency offset
	Hz
	0

	The number of symbols (Note 1)
	
	8

	Modulation order
	
	QPSK

	Transport Block Size (without CRC)
	Bits
	32

	Transport block CRC
	Bits
	24

	Binary Channel Bits
	Bits
	1782

	PSBCH performance metric (Note 2)
	
	SNRPSBCH@1%BLER

	Note 1: The first symbol is for AGC.
Note 2: The performance metric is used for PSBCH simulation assumption.



· PSFCH Demodulation test
The simulation assumptions for PSFCH performance requirements are given in Table 4.
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	Parameters
	Unit
	Value

	Test
	
	FCH_Test1

	Synchronization source
	
	GNSS

	Propagation condition
	
	[TDLA30-180]

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	
	1

	Subcarrier spacing
	kHz
	30

	Timing offset
	
	CP/2-12Ts

	Frequency offset
	Hz
	600

	The number of PSFCH symbols
	
	2

	Number of information bits
	bit
	1

	PSFCH period
	Slot
	[1]

	Cyclic shift pair index
	
	1 or 2

	PSFCH performance metric (Note 1)
	
	[Pr(ACK miss) < 1%], 
[Pr(NACK to ACK) < 0.1%], 
[Pr(DTX to ACK)<1%]

	Note 1: The performance metric is used for PSFCH simulation assumption.
[Note 2: The 1st PSFCH which is used for AGC doesn’t need to be considered in performance evaluation.]



· PSCCH and PSSCH decoding capability
The options for simulation assumptions for PSCCH and PSSCH decoding capability are given in Table 5-1, 5-2.
Option 1:
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	Parameter
	Unit
	value

	Channel bandwidth
	MHz
	[20]

	Communication resource pool configuration
	 
	 [5] subchannels, [10]RB subchannel size

	Sidelink UE i,
0 ≤ i ≤ [4] (Note 4)
	Sidelink Transmissions
	 
	PSCCH + PSSCH

	
	Timing offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	 
	GNSS 

	
	Propagation Channel
	 
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	 
	1x2

	
	PSSCH RMC
	 
	[QPSK,  0.3 (MCS 4), 10RB]

	
	PSCCH RMC
	
	The same as PSCCH decoding

	 Target requirement
	SNR @ PSCCH BLER 1%

	Note 1: Time offset of Sidelink UE received signal with respect to GNSS reference timing.
Note 2: Frequency offset of Sidelink UE with respect to GNSS reference frequency.
Note 3: OCC index (in TS 38.211) for PSCCH DMRS is randomly selected between {0, 1, 2} for each PSCCH transmission.
Note 4: Each UE occupies one sub-channel, hence all the sub-channels are filled by the 5 active SL UEs. 



Option 2:
Table 5-2 Simulation assumption for PSCCH decoding demodulation performance
	Parameter
	Unit
	value

	Channel bandwidth
	MHz
	[40]

	Communication resource pool configuration
	 
	 [10] subchannels, [10]RB subchannel size

	Sidelink UE i,
0 ≤ i ≤ [9] (Note 4)
	Sidelink Transmissions
	 
	PSCCH + PSSCH

	
	Timing offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	 
	GNSS 

	
	Propagation Channel
	 
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	 
	1x2

	
	PSSCH RMC
	 
	[QPSK,  0.3 (MCS 4), 10RB]

	
	PSCCH RMC
	
	The same as PSCCH decoding

	 Target requirement
	SNR @ PSCCH BLER 1%

	Note 1: Time offset of Sidelink UE received signal with respect to GNSS reference timing.
Note 2: Frequency offset of Sidelink UE with respect to GNSS reference frequency.
Note 3: OCC index (in TS 38.211) for PSCCH DMRS is randomly selected between {0, 1, 2} for each PSCCH transmission.
Note 4: Each UE occupies one sub-channel, hence all the sub-channels are filled by the 5 active SL UEs. 



· PSFCH decoding capability
The simulation assumptions for PSFCH decoding capability are given in Table 6.
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	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	SCS
	kHz
	30

	Active cell(s)
	
	None

	Sidelink UE i,
0 ≤ i ≤ [14]
	Sidelink Transmissions
	
	PSFCH

	
	Timing offset (Note 1)
	s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS 

	
	Propagation Channel
	
	Static propagation condition
No external noise sources are applied

	
	Antenna configuration
	
	1x2

	
	PSFCH period 
	
	[1]

	
	Test metric
	
	[1% of ACK missed detection probability] 
[1% of DTX to ACK probability]
[0.1% NACK to ACK detection probability]

	Note 1:	Time offset of Sidelink UE receive signal with respect to GNSS reference timing.
Note 2:	Frequency offset of Sidelink UE with respect to GNSS reference frequency.
Note 3:	15 sidelink UEs should transmit one by one for every RB per PSFCH



3 Conclusions
In this contribution, we give the simulation assumptions for NR V2X Demod performance. Simulation results can be collected based on these assumptions in next meeting.
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