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1 Introduction
In last RAN4 meeting, WF [1] on demodulation performance for V2X was agreed, and some new test cases were listed as follows:
· Define performance requirements

· PSBCH performance test

· PSSCH decoding processing test

· PSCCH decoding processing test

· FFS 

· eNB synchronization based test

· WAN SDR test activated V2X communication
In this contribution, we provide initial simulation results for V2X tests based on agreed simulation assumption [2], and discuss other test scenarios. 
2 Discussion
2.1 PSBCH test

Figure 2‑1 shows PSBCH performance based on Table 2‑1. 
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Figure 2‑1 PSBCH performance
Table 2‑1 Simulation parameters for PSBCH test
	Test/Simulation parameter
	Proposals

	Sidelink transmission (Note1)
	SLSS + PSBCH

	Channel bandwidth
	20 MHz

	Propagation Condition
	EVA180

	Synchronization
	SLSS

	Number of PSBCH transmissions
	1

	Antenna configuration
	1x2 Low

	Timing offset
	0

	Frequency offset
	0

	Note 1: PSBCH transmits together with corresponding SLSS in the same subframe.


2.2 PSSCH decoding processing test

In last meeting, RAN4 agreed simulation assumption (Table 2‑2) for PSSCH decoding processing test to verify SL soft buffer and maximum number of sidelink transport block bits. 

Table 2‑2 Simulation parameters for PSSCH decoding processing test
	Test/Simulation parameter
	Unit
	Proposals

	Channel bandwidth
	MHz
	20

	Propagation Condition
	
	AWGN

	Sidelink UE #i,

0 < i < 15
	Sidelink transmission
	
	PSCCH+PSSCH

	
	Timing offset
	Ts
	0

	
	Frequency offset
	Hz
	0

	
	Number of PSSCH transmissions
	
	2

	
	# of subframe regarding two retransmission
	subframe
	16

	
	Allocated RB for PSCCH
	ith subframe
	2

	
	PSSCH RMC
	ith subframe
	96 PRBs with MCS17(16QAM)

	
	Antenna configuration
	
	1x2

	Performance metric(see Note 1)
	SNRPSSCH @ [10]% BLER

	Note 1: The performance metric is used for simulation evaluation.


However, this simulation assumption has some problem to verify PSSCH decoding processing since UE can decode first transmission data due to 0.76 coding rate as shown in Figure 2‑2. So, modified simulation assumption should be considered that UE always fail to decode first transmission data.
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Figure 2‑2 PSSCH performance based on Table 2‑2
One possible method is to consider reduced RB size to increase coding rate. Table 2‑3 is proposed simulation parameters. Figure 2‑3 shows PSSCH performance with retransmission on and off. Without retransmission, PSSCH BLER is equal to 1.
Table 2‑3 Modified simulation parameters for PSSCH decoding processing test
	Test/Simulation parameter
	Unit
	Proposals

	Channel bandwidth
	MHz
	20

	Propagation Condition
	
	AWGN

	Sidelink UE #i,

0 < i < 15
	Sidelink transmission
	
	PSCCH+PSSCH

	
	Timing offset
	Ts
	0

	
	Frequency offset
	Hz
	0

	
	Number of PSSCH transmissions
	
	2

	
	# of subframe regarding two retransmission
	subframe
	16

	
	Allocated RB for PSCCH
	ith subframe
	2

	
	PSSCH RMC
	ith subframe
	80 PRBs with MCS19(16QAM)

	
	Antenna configuration
	
	1x2

	Performance metric(see Note 1)
	SNRPSSCH @ [10]% BLER

	Note 1: The performance metric is used for simulation evaluation.
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Figure 2‑3 PSSCH performance based on Table 2‑3
· Proposal 1: Consider to modify PSSCH RMC for PSSCH decoding processing test 

2.3 PSCCH decoding processing test
To verify PSCCH decoding processing test, baseline test configuration is only focus on PSCCH performance both Type 1 and Type 2 UEs.
· Type 1 : X=10, Y=100 
· Type 2 : X=20, Y=136
Figure 2‑4 shows the performance for PSCCH decoding processing based on Table 2‑4 and Table 2‑5.
Table 2‑4 Simulation parameters for PSCCH decoding processing test (Type 1 UE : X=10)
	Test/Simulation parameter
	Unit
	Proposals

	Channel bandwidth
	MHz
	20

	Propagation Condition
	
	Static propagation condition

	Sidelink UE #j,

0 < j < 9
	Sidelink transmission
	
	PSCCH+PSSCH

	
	Timing offset
	Ts
	0

	
	Frequency offset
	Hz
	0

	
	Resource pool
	Adjacenct PSCCH-PSSCH
	
	True

	
	
	startRB-Subchannel
	
	0

	
	
	sizeSubchannel
	RB
	10

	
	
	numSubchannel
	
	10

	
	Allocated RB for PSCCH
	
	2

	
	Antenna configuration
	
	1x2

	Performance metric(see Note 1)
	SNRPSCCH @ [1]% BLER

	Note 1: The performance metric is used for simulation evaluation.


Table 2‑5 Simulation parameters for PSCCH decoding processing test (Type 2 UE : X=20)
	Test/Simulation parameter
	Unit
	Proposals

	Channel bandwidth
	MHz
	20

	Propagation Condition
	
	Static propagation condition

	Sidelink UE #j,

0 < j < 19
	Sidelink transmission
	
	PSCCH+PSSCH

	
	Timing offset
	Ts
	0

	
	Frequency offset
	Hz
	0

	
	Resource pool
	Adjacenct PSCCH-PSSCH
	
	True

	
	
	startRB-Subchannel
	
	0

	
	
	sizeSubchannel
	RB
	5

	
	
	numSubchannel
	
	20

	
	Allocated RB for PSCCH
	
	2

	
	Antenna configuration
	
	1x2

	Performance metric(see Note 1)
	SNRPSCCH @ [1]% BLER

	Note 1: The performance metric is used for simulation evaluation.
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Figure 2‑4 Performance for PSCCH decoding processing
2.4 eNB synchronization source based test
In V2X WI phase, eNB based synchronization source is considered. In comparison with GNSS based synchronization, frequency offset could be increased. Considering 1 eNB and 2 V2X UEs, frequency error between V2X UEs could be assumed by 0.3ppm. 
Figure 2‑5 and Figure 2‑6 show PSSCH and PSCCH performance for GNSS and eNB synchronization source. The frequency offset for GNSS and eNB based synchronization is 1200Hz and 1800Hz, respectively. Simulation assumption is used by V2V single-link test parameters. 

· Observation 1: Considering retransmission for PSSCH, the performance difference between GNSS and eNB based synchronization is less than 0.5dB for both EVA180 and EVA2700.

· Observation 2: In case of no retransmission for PSSCH EVA180, 1.5dB performance difference between GNSS and eNB based synchronization is observed.

· Observation 3: For PSCCH, the performance gap between GNSS and eNB based synchronization source is less than 1dB.
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Figure 2‑5 The performance for PSSCH based on GNSS and eNB synchronization source
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Figure 2‑6 The performance for PSCCH based on GNSS and eNB synchronization source

Based on observations, without retransmission for PSSCH, separate performance requirement for eNB based synchronization source could be considered, but the performance requirements for other scenarios such as PSSCH with retransmission and PSCCH tests could be reused. 
· Proposal 2: Replace GNSS based synchronization with eNB based synchronization for PSSCH test under EVA180
2.5 WAN SDR test activated V2X communication

V2X UE can transmit and receive data by Uu and PC5 simultaneously. In this case, the UE should receive each WAN and V2X packet without performance loss. To verify this case simply, we propose joint test of WAN SDR and PSSCH decoding processing test. Therefore, without additional test, V2X UE can be tested and pass existing requirements for each WAN SDNR test and PSSCH decoding processing test.
· Proposal 3: Consider joint test of WAN SDR and PSSCH decoding processing tests for simultaneous reception for WAN and V2X data

3 Conclusion 
In this contribution, we provide initial simulation results based on agreed simulation assumption and our view for other test cases for V2X demodulation performance requirements. Based on simulation results and observations, we propose
PSSCH decoding processing test
· Proposal 1: Consider to modify PSSCH RMC for PSSCH decoding processing test
eNB synchronization source based test
· Observation 1: Considering retransmission for PSSCH, the performance difference between GNSS and eNB based synchronization is less than 0.5dB for both EVA180 and EVA2700.

· Observation 2: In case of no retransmission for PSSCH EVA180, 1.5dB performance difference between GNSS and eNB based synchronization is observed.

· Observation 3: For PSCCH, the performance gap between GNSS and eNB based synchronization source is less than 1dB.
· Proposal 2: Replace GNSS based synchronization with eNB based synchronization for PSSCH test under EVA180
WAN SDR test activated V2X communication
· Proposal 3: Consider joint test of WAN SDR and PSSCH decoding processing tests for simultaneous reception for WAN and V2X data

4 Reference
[1] R4-1704272, “WF on Demodulation Performance for V2X UE,” LG Electronics, Huawei, HiSilicon, CATT
[2] R4-1704273, “Simulation assumptions for V2X PSBCH and PSSCH/PSCCH decoding processing capability tests,” CATT, LG Electronics, Huawei, HiSilicon
