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1 Introduction

During the latest two RAN4 meetings, some discussions were made on PSBCH, eNB synchronization and WAN SDR test cases. It was agreed to introduce V2X PSBCH test, eNB synchronization based PSSCH test and WAN SDR test in V2X WI [1]-[2]. In this contribution, we provide the simulation results based on the approved simulation assumptions [3] and share our views on these tests.
2 PSBCH test
The simulation assumptions for PSBCH performance requirements are given in Table 1 and Table 2. 
Table 1 Proposed simulation assumptions for PSBCH
	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.


Table 2 Proposed FRC for PSBCH performance requirement
	Parameter
	Unit
	Value

	Reference channel 
	
	CP.2 FDD

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	
	6

	DFT-OFDM Symbols per subframe (see Note 1)
	
	6

	Modulation
	
	QPSK

	Transport Block Size
	
	48

	Transport block CRC

	Bits
	16

	Number of PSBCH transmissions
	
	1

	Binary Channel Bits (see Note 2)
	Bits
	864

	Note 1: PSBCH transmissions are rate-matched for 7 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211. 
Note 2: Binary Channel Bits are calculated under assumption of 6 symbols.


The simulation results are given in Figure 1.
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Figure 1 PSBCH performance
It was agreed to use SNR@1%BLER as the test metric for PSBCH. We summarize the alignment and impairment SNR in Table3.

Table 3 Alignment and impairment SNR @1%BLER

	Test scenarios
	Target SNR [dB]

	
	Alignment
	Impairment

	PSBCH
	0.7
	2.2


3 eNB synchronization based PSSCH test
The simulation assumptions for eNB synchronization based PSSCH test are given in Table 4 and Table 5. 
Table 4 Simulation assumptions for eNB synchronization source based PSSCH 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


Table 5 FRC for eNB synchronization source based PSSCH test
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	
	8

	DFT-OFDM Symbols per subframe (see Note 1)
	
	9

	Modulation
	
	QPSK

	Transport Block Size
	Bits
	552

	Transport block CRC

	Bits
	24

	Number of PSSCH retransmissions
	
	1

	Binary Channel Bits (see Note 2)
	Bits
	1728

	Note 1:
PSSCH transmissions are rate-matched for 10 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211. 

Note 2:
Binary Channel Bits are calculated under assumption of 9 symbols.

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


The simulation results are given in Figure 2.
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Figure 2 eNB synchronization based PSSCH test performance
The alignment and impairment SNR are summarized in Table 6.

Table 6 Alignment and impairment SNR @10%BLER

	Test scenarios
	Target SNR [dB]

	
	Alignment
	Impairment

	eNB synchronization based PSSCH test
	2.7
	4.2


4 WAN SDR test activated V2X communication
In RAN4#83 meeting, the following agreements were reached for this test:
	· Definition for performance requirement

· Combining legacy WAN SDR test and V2X PSSCH decoding processing test to verify the concurrent WAN and V2X communication operation, the test purpose is:

· The WAN reception in not impacted when PC5-based V2X is concurrent with WAN operation and the PC5-based V2X reception is not impacted by WAN reception either.  


Since the test purpose of this test is to verify the WAN reception in not impacted when PC5-based V2X is concurrent with WAN operation and the PC5-based V2X reception is not impacted by WAN reception either, it implies that both the requirement of E-UTRA and the requirement of V2X should be specified.

Observation 1: Both the requirement of E-UTRA and the requirement of V2X should be specified for WAN SDR test activated V2X communication.
According to Section 5.6G of TS 36.101[4], the inter-band con-current E-UTRA and V2X operating bands include V2X_3-47, V2X_7-47, V2X_8-47, V2X_39-47 and V2X_41-47. It is known that CA operation is not supported in Rel-14 V2X WI, thus when we consider the requirement and test configurations for E-UTRA communication operation, we should focus on the legacy single carrier SDR tests.

Proposal 1: Focus on the legacy single carrier SDR test cases for E-UTRA communication operation.

5 Conclusion
In this contribution, we provide our evaluation results for PSBCH demodulation test and eNB synchronization based PSSCH test, we also share our views on WAN SDR test activated V2X communication. 

Observation 1: Both the requirement of E-UTRA and the requirement of V2X should be specified for WAN SDR test activated V2X communication.
Proposal 1: Focus on the legacy single carrier SDR test cases for E-UTRA communication operation.
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