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1 Introduction
In RAN4#97e meeting, the simulation assumptions for NR V2X multiple link demodulation test were agreed [1]. This contribution will provide the simulation results of multiple link demodulation test cases based on the simulation assumptions. 
2 Discussion
2.1 Power imbalance

Methodology for power imbalance test: 

· The target requirement ICS = [-27] dBc 

· Select SINR2 from simulation results for SNR@10% BLER point. 

· Select SNR2 such that SNR2 >> SINR2 (e.g., 5dB higher)

· Compute SNR1 from the relation: SINR2 = SNR2 – 10*log10(10^((SNR1 + ICS)/10)+1).
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Table 2.1-1: Test assumptions

	Parameter
	Unit
	Test 1

	Channel bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Active Sidelink UE(s)
	
	Sidelink UE 1, Sidelink UE 2

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH RB allocation
	
	PRB pairs {0~9}

	
	PSSCH RMC
	
	QPSK (MCS 4), 10RB

	
	PSCCH RB allocation
	
	PRB pairs {0~9}, 2 symbols

	
	Time offset Note 1
	(s
	0

	
	Frequency offset Note 2
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2

	Sidelink UE 2
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSSCH RB allocation
	
	Option 1: PRB pairs {20~29}

Option 2: PRB pairs {40~49}

	
	PSSCH RMC
	
	QPSK (MCS 4), 10RB

	
	PSCCH RB allocation
	
	Option 1: PRB pairs {20~29}

Option 2: PRB pairs {40~49}, 

2 symbols

	
	Time offset Note 1 
	(s
	0

	
	Frequency offset Note 2 
	Hz
	0

	
	Propagation Channel
	
	AWGN

	
	Antenna configuration
	
	1x2

	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.


Table 2.1-2: Test parameters and RMC to derive SINR2 (For information)
	Parameters
	Unit
	Value

	Synchronization source
	
	GNSS

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	RB
	10

	Subcarrier spacing
	kHz
	30

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

	CP-OFDM symbols for slot without PSFCH 
	
	12

	DMRS symbols for slot with PSFCH
	
	[#3,#8]

	DMRS symbols for slot without PSFCH
	
	[#1,#6,#11]

	Modulation order
	
	2

	MCS index
	
	4 (308/1024)

	SCI format 2-A configuration
	Payloads
	Bits
	[35]
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	[3.5]

	Transport Block Size for slot with PSFCH
	Bits
	

	Transport Block Size for slot without PSFCH
	Bits
	

	Transport block CRC
	Bits
	24

	Maximum number of HARQ transmissions
	
	1

	Binary Channel Bits for slots with PSFCH(Note 2)
	
	

	Binary Channel Bits for slots without PSFCH
	Bits
	

	PSFCH resource period (Note 4)
	Slot
	[4]

	MinTimeGapPSFCH
	Slot
	[2]

	Antenna configuration
	
	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.


The simulation results of power imbalance with -27dBc ICS and 10PRB distance between two links are illustrated as below:
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PSFCH period=4


2.2 Soft buffer test

Table 2.2-1： Simulation assumptions for soft buffer test

	Parameter
	Unit
	Test 1
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at antenna port
	dBm/15kHz
	-98

	Active cell(s)
	
	None

	Bandwidth
	MHz
	20

	SCS
	kHz
	30

	Subchannel size
	RBs
	Option 1:10

Option 2:15

	Active Sidelink UE(s)
	
	· When A=16 or 24, 16 or 24 UEs transmit signal one by one circularly for every slot and in the first subchannel.

· When A=32, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. The 32nd UE transmit signal in the same slot as the first UE but in the second subchannel.

· When A=64, first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel, the next 31 UEs transmit signal one by one circularly for every slot and in the second subchannel, the last 2 UEs transmit signal in the same slot as the first two UEs but in the third subchannel.

	Sidelink UE i,

0 ≤ i ≤ A


	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	Time gap between initial transmission and retransmission
	Slots
	31

	
	Timing offset (Note 1)
	(s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2

	Test metric
	
	5% BLER of PSSCH

	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: A sidelink UEs should transmit one by one circularly for every slot.

Note 4: A depends on maximum number of HARQ processes supported by UE.


Table 2.2-2： FRC for PSSCH

	Parameters
	Unit
	Value

	Test
	
	SCH_Test1

	Synchronization source
	
	GNSS

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	RB
	Option 1: 10

Option 2: 15

	Subcarrier spacing
	kHz
	30

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

	CP-OFDM symbols for slot without PSFCH 
	
	12

	DMRS symbols for slots with PSFCH
	
	#3, #8

	DMRS symbols for slots without PSFCH
	
	#3, #10

	MCS index
	
	Option 1: 28

Option 3: 13

	SCI format 2-A configuration
	Payloads
	Bits
	[35]
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	[2.5]

	Transport Block Size for slots with PSFCH
	Bits
	

	Transport Block Size for slots without PSFCH
	Bits
	

	Transport block CRC
	Bits
	24

	Maximum number of HARQ transmissions
	
	1

	Binary Channel Bits for slots with PSFCH
	Bits
	

	Binary Channel Bits for slots without PSFCH
	Bits
	

	Antenna configuration
	
	1x2 Low

	PSFCH resource period
	Slot
	Option 1:0

Option 2:4

Option 3:1

	MinTimeGapPSFCH
	Slot
	[2]

	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.


The simulation results of soft buffer test, including MSC28 and MCS13, are illustrated as below:
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2.3 PSCCH/PSSCH decoding capability test

Table 2.3-1 Simulation assumption for PSCCH decoding demodulation performance

	Parameter
	Unit
	value

	Channel bandwidth
	MHz/30kHz SCS
	Option 1: 20

Option 2: 40

	Communication resource pool configuration
	 
	 [5] sub-channels, [10] sub-channels

	PSSCH/PSCCH transmission 
	
	Option 1: Per slots

Option 2: Per 2 or 3 slots if PSFCH period=1

	DMRS symbol
	
	2 DM-RS: symbol #3, #8 

	PSFCH period 
	
	Option 1:0

Option 2:1

	Sidelink UE i,

0 ≤ i ≤ [4 or 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 without external noise

	
	Antenna configuration
	 
	1x2

	
	PSSCH RMC
	 
	QPSK, 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 or 10 active SL UEs. 


The simulation results of PSCCH/PSSCH decoding capability test are illustrated as below:
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2.4 PSFCH decoding capability test

This case is only for UEs supporting NACK/ACK feedback mode.

· Option 1:

	Parameter
	Unit
	Test 1

	Active cell(s)
	
	None

	Bandwidth
	MHz
	20

	SCS
	kHz
	30

	PSFCH resource allocation(k)
	RBs
	Option 1: 50 (numSubchannel=5, PSFCH periodicity=1)

Option 2: 51 (numSubchannel=1, PSFCH periodicity=1)

	Sidelink UE i,

0 ≤ i ≤ A-1
	Sidelink Transmissions
	
	PSFCH

	
	Timing offset (Note 1)
	(s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Propagation Channel
	
	Static propagation condition

No external noise sources are applied
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	Antenna configuration
	
	1x2

	
	PSFCH resource allocation
	
	
	RB index
	CS pair index

	
	
	
	A<64
	i
	0

	
	
	
	A=64
	0≤i≤k-1
	i
	0

	
	
	
	
	k＜i≤63
	i-k
	3

	
	PSFCH transmission period
	Slot
	1

	
	Test metric 
	
	Pr (ACK miss)=1%,

Pr (DTX to ACK) <1%

Pr (NACK to ACK) <0.1%.

	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: Candidate values of A are {5, 15, 25, 32, 35, 45, 50, 64} and A is equal to maximum number of PSFCHs received in a slot supported by UE.


· Option 2:

	Parameter
	Unit
	Test 1

	Active cell(s)
	
	None

	Bandwidth
	MHz
	Option 1:40

Option 2:30

	SCS
	kHz
	30

	Sidelink UE i,

0 ≤ i ≤ A-1
	Sidelink Transmissions
	
	PSFCH

	
	Timing offset (Note 1)
	(s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Propagation Channel
	
	Static propagation condition

No external noise sources are applied
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	Antenna configuration
	
	1x2

	
	PSFCH resource allocation
	
	RB index
	CS pair index

	
	
	
	i
	0

	
	PSFCH transmission period
	Slot
	1

	
	Test metric 
	
	Pr (ACK miss)=1%,

Pr (DTX to ACK) <1%

Pr (NACK to ACK) <0.1%.

	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: Candidate values of A are {5, 15, 25, 32, 35, 45, 50, 64} and A is equal to maximum number of PSFCHs received in a slot supported by UE.


The simulation results of PSFCH decoding capability test are illustrated as below:
· Option1：50RB 64UEs
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PSFCH decoding capability test Option 1: PSFCH resource=50RB





3 Conclusion
In this contribution, the simulation results of multipl link test cases are provided based on the simulation assuptions agreed in the last meeting.
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