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1 Introduction
In last RAN4 meeting, WFs [1][2] on demodulation test cases and simulation assumptions for V2X were agreed, and test cases for V2X demodulation were listed as follows:
· Define performance requirements

· PSBCH performance test

· PSSCH decoding processing test (Soft buffer test)
· PSCCH/PSSCH decoding capability test

· eNB synchronization source based test

· WAN SDR test activated V2X communication
In this contribution, we provide simulation results for V2X test cases based on agreed simulation assumption [2], and discuss finalization of V2X performance WI. 
2 Discussion
2.1 PSBCH test

Agreements for PSBCH test in last meeting are as follows:

· Timing and Frequency offset in Rx side
· 24 Ts and 600Hz as baseline
· CFO estimation algorithm
· leave to UE implementation
· Test metric
· SNR@1% PSBCH BLER
· Simulation assumption
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

	Tx Timing offset
	0

	Tx Frequency offset
	0

	Rx timing offset
	24Ts

	Rx frequency offset
	600Hz

	Performance metric
	SNR@1% BLER

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


Based on Table 2‑1, Figure 2‑1 shows PSBCH performance and performance and impairment results are summarized in Table 2‑2.
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Figure 2‑1 PSBCH performance
Table 2‑2 Simulation and impairment results at 1% BLER
	SNR[dB] @ 1% BLER
	Simulation
	with impairment

	PSBCH
	0.7
	2.1


2.2 Soft buffer test (PSSCH decoding processing capability test)
In last meeting, RAN4 decided performance metric for soft buffer test with SNR at 10% BLER. 
Figure 2‑2 show PSSCH performance with and without retransmission according to agreed simulation assumption (Table 2‑3), and simulation and impairment results are summarized in Table 2‑4.
Table 2‑3 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.
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Figure 2‑2 PSSCH performance for soft buffer test
Table 2‑4 Simulation and impairment results at 10% BLER
	SNR[dB] @ 10% BLER
	Simulation
	with impairment

	PSSCH
	3.97
	5.57


2.3 PSCCH/PSSCH decoding capability test 
To verify PSCCH/PSSCH decoding capability, RAN4 agreed basic test configuration for type 2 as follows:
· Type 1 : X=10, Y=100 
· Type 2 : X=20, Y=136
· Do not consider PSSCH overlapping test configuration
· Focus on verifying X as baseline
Since it is difficult to find reasonable test configuration to verify both X and Y simultaneously, we propose to define performance requirement based on non-overlapping between PSCCH and PSSCH. 
Since this test purpose is to verify attempt to decode number of X and Y, the propagation condition considers static propagation condition and no external noise sources as shown in Table 2‑5 and Table 2‑6. And since this test is not SDR test, we do not need high MCS configuration, and QPSD for PSSCH is reasonable. Therefore, the performance requirement could be considered with 95% of maximum throughput.
· Proposal 1: Performance requirement could be defined by 95% of maximum throughput under QPSK for PSSCH.
Table 2‑5 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 2‑6 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 2‑3 Performance for PSCCH decoding processing
2.4 eNB synchronization source based test
RAN4 agreed that tone new test case for PSSCH based on eNB synchronization source is introduced. Considering inter cell synchronization error, total 2600Hz frequency offset for transmission and reception was set for simulation assumption. 
Table 2‑7 is simulation parameters for eNB based synchronization test. Figure 2‑4 and Table 2‑7 show PSSCH performance and simulation/impairment results based on eNB synchronization source.
Table 2‑7 Simulation parameters for eNB synchronization source based test
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	20

	RB
	
	8

	MCS
	
	MCS4

	Tx Timing offset
	Ts
	24

	Rx Timing offset
	Ts
	24

	Tx Frequency offset
	Hz
	1300

	Rx Frequency offset
	
	1300

	Propagation channel
	
	EVA180

	Antenna configuration
	
	1x2

	Soft combining
	
	Yes

	Synchronization
	
	eNodeB

	Performance metric
	SNR@ 10% BLER
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Figure 2‑4 PSSCH performance based on eNB synchronization source

Table 2‑8 Simulation and impairment results at 10% BLER
	SNR[dB] @ 10% BLER
	Simulation
	with impairment

	PSSCH
	2.77
	4.27


2.5 WAN SDR test activated V2X communication

The test to verify that there is no reception performance impact on each other when receiving WAN and V2X data simultaneously was agreed in last meeting, and test methodology is combining legacy WAN SDR and V2X soft buffer test. In Rel-14 V2X phase, only five inter-band concurrent E-UTRA and V2X operating band is available such as V2X_3-47, V2X_7-47, V2X_8-47, V2X_39-47, and V2X_41-47. Therefore, this test applies to the UE supporting these band combinations based on Table 9. 
Table 9 Test applicability and requirements
	
	Test configuration
	Requirements

	
	E-URA Single carrier UE not supporting EPDCCH
	Soft buffer test for V2X
	

	FDD
	8.7.1
	14.X
	Each performance requirement for E-UTRA and V2X

	TDD
	8.7.2
	
	

	
	E-URA Single carrier UE supporting EPDCCH
	Soft buffer test for V2X
	

	FDD
	8.7.3
	14.X
	Each performance requirement for E-UTRA and V2X

	TDD
	8.7.4
	
	


· Proposal 2: Consider test applicability and requirements in Table 9 for WAN SDR test activated V2X communication
3 Conclusion 
In this contribution, we provide simulation and impairment results for V2X test cases, and discuss remaining issues to finalize oV2X performance WI.

For PSCCH/PSSCH decoding capability test, we propose 
· Proposal 1: Performance requirement could be defined by 95% of maximum throughput under QPSK for PSSCH.
And for WAN SDR test activated V2X communication, we propose

· Proposal 2: Consider test applicability and requirements in Table 9 for WAN SDR test activated V2X communication
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