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1 Introduction
The following agreement [1] on PSBCH was reached in RAN4#80bis meeting:
Agreement: do not specify PSBCH requirement in V2V and define its requirement in V2X, depending on RAN1 final decision to include PSBCH in RAN1 specification.
In RAN1#87 meeting, some discussions have been made on PSBCH, and it was agreed that [2]:
Agreements: PSBCH content for Rel-14 V2X is the same as what is in Rel-12 spec.
In this contribution, we make some analysis on PSBCH test case and provide initial simulation assumption for PSBCH demodulation performance.
2 Discussions
· General
In RAN1#88 meeting, RAN1 has agreed an excel spreadsheet regarding Rel-14 LTE feature group [3]. There are 14 features for V2V/V2X and all of them are optional features. An optional feature relevant to PSBCH is listed in Table 1.
Table 1 An optional feature relevant to PSBCH
	#
	Feature group
	Components

	10-7
	SLSS for sidelink mode 3 and 4
	1) Support SLSS/PSBCH transmission and reception in sidelink transmission mode 3 and 4


It is known that when RAN4 discuss demodulation test case, the responding agreements in RAN1 should be considered. PSBCH transmits together with SLSS in the same subframe. Since RAN1 have set the SLSS for sidelink mode 3 and 4 as an optional feature, we think the PSBCH demodulation test should be specified as a feature specific test relative to UE capability.
Proposal 1: Specify PSBCH demodulation test as a feature specific test.
· Channel Bandwidth
The PSBCH only occupies 6RBs for each supported channel Bandwidth. The operating bands for V2X are 10 MHz and 20MHz, we think both of them should be considered.
Proposal 2: Taking both 10MHz and 20MHz into consideration for PSBCH demodulation performance.
· Antenna configuration

Reuse the antenna configuration 1x2 for single link PSCCH/PSSCH demodulation test case.
Proposal 3: Using antenna configuration 1x2 for PSBCH demodulation test case.
· Modulation
The modulation method for V2X PSBCH is QPSK in TS 36.211.
Proposal 4: QPSK should be used for PSBCH demodulation test case.
· Propagation condition
The purpose of defining PSBCH demodulation test case is to verify the PSBCH demodulation performance with single active link. These propagation conditions EVA180/1500/2700 used for V2V single link demodulation test cases should be paid more attention to. We suggest use EVA1500 for PSBCH as same as PSCCH.
Proposal 5: Specify the PSBCH demodulation performance under EVA1500.
· Timing and Frequency offset
Timing and frequency offset are relevant to synchronization. When SLSS is used as synchronization, the timing and frequency offset between the Tx UE and Rx UE equal to 0 Ts and 0Hz. So we propose that: 
Proposal 6: Consider 0Ts/0Hz timing and frequency offset between Tx UE and Rx UE for V2X PSBCH.
· Test metric
The test metric for D2D PSBCH is SNR@1%BLER, we can use the same metric to evaluate V2X PSBCH demodulation performance.
Proposal 7: Adopt the test metric SNR@1%BLER to evaluate V2X PSBCH demodulation performance.
3 Proposed simulation assumption and FRC
Based on above discussions in section 2, we propose to use the following simulation assumption and FRC to evaluate the PSBCH demodulation performance.
Table 2 Proposed simulation assumptions for PSBCH
	Test/Simulation parameter
	Proposals

	Sidelink transmission (Note1)
	SLSS + PSBCH

	Channel bandwidth
	10 / 20 MHz

	Propagation Condition
	[EVA1500]

	Timing & Frequency offset
	0 Ts/ 0Hz

	Number of PSBCH transmissions
	1

	Antenna configuration
	1x2 Low

	Performance metric
	SNRPSBCH @ [1]% BLER

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


Table 3 Proposed FRC for PSBCH performance requirement
	Parameter
	Unit
	Value

	Reference channel 
	
	CP.2 FDD

	Channel bandwidth
	MHz
	10 / 20

	Allocated resource blocks
	
	6

	Subcarriers per resource block
	
	12

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

	Modulation
	
	QPSK

	Transport Block Size
	
	48

	Transport block CRC

	Bits
	16

	Maximum number of HARQ transmissions
	
	1

	Binary Channel Bits (see Note 2)
	Bits
	864

	Max. Throughput averaged over 160ms 
	kbps
	0.864

	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.


Proposal 8: Taking the Proposed simulation assumptions in Table2 and proposed FRC in Table 3 into consideration.
4 Conclusions
In this contribution, we make some analysis on PSBCH test case and give our views. We also provide the proposed simulation assumption and FRC to evaluate V2X PSBCH demodulation performace.
Proposal 1: Specify PSBCH demodulation test as a feature specific test.
Proposal 2: Taking both 10MHz and 20MHz into consideration for PSBCH demodulation performance.
Proposal 3: Using antenna configuration 1x2 for PSBCH demodulation test case.
Proposal 4: QPSK should be used for PSBCH demodulation test case.

Proposal 5: Specify the PSBCH demodulation performance under EVA1500.

Proposal 6: Consider 0Ts/0Hz timing and frequency offset between Tx UE and Rx UE for V2X PSBCH.

Proposal 7: Adopt the test metric SNR@1%BLER to evaluate V2X PSBCH demodulation performance.

Proposal 8: Taking the Proposed simulation assumptions in Table2 and proposed FRC in Table 3 into consideration.
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