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1. Introduction
In the previous RAN4 meeting WF and simulation assumptions for PSSCH demodulation test for scenarios with eNB based synchronization were agreed [1-2]. In this paper we provide our link level results for the test cases.
2. Discussion

In the last RAN4 meetings the following agreements on the PSSCH demodulation test for scenarios with eNB based synchronization were made [1]:

	· Definition for performance requirement

· Define 1 new test case for PSSCH

· Frequency offset

· V2X UE derives synchronization from other eNB than serving cell, taking into account of inter cell synchronization error.


Also, simulation assumption for this test case were agreed and captured in [2]. In Table 1 and Table 2 we provide information on the test case simulation assumptions. 
Table 1. Simulation assumptions for eNB synchronization source based test

	Parameters
	Unit
	Values

	Bandwidth
	MHz
	20

	Tx Timing offset
	Ts
	+24

	Rx Timing offset
	Ts
	-24

	Tx Frequency offset
	Hz
	+1300

	Rx Frequency offset
	Hz
	-1300

	Propagation channel
	
	EVA180

	Antenna configuration
	
	1x2 low correlation

	PSSCH soft combining
	
	Yes

	Synchronization
	
	eNodeB based synchronization

	Performance metric
	
	SNR @ 10% BLER


Table 2. FRC for eNB synchronization source based 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 transmissions
	
	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).


In Figure 1 we present our link level simulation results for the case of joint PSSCH and PSCCH demodulation. We also illustrate the PSCCH demodulation performance which has much better performance than PSSCH and has no impact on the PSSCH requirement. Based on the simulation results we propose to consider 5.7 dB impairment value for the performance requirement definition. 
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	Figure 1. Simulation results


3. Conclusions
In this contribution we have provided link level simulation for the PSSCH demodulation test with eNB based synchronization. In the Annex A we also provide our proposals on the Draft CR to capture the test case in the specification.
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Annex - Draft CR
14.2
Demodulation of PSSCH (GNSS or GNSS-equivalent synchronization source)
The purpose of the requirements in this subclause is to verify the PSSCH for V2X demodulation performance with a single active PSSCH link for the case of GNSS or GNSS-equivalent synchronization source.

The minimum requirements are specified in Table 14.2-2 with the test parameters specified in Table 14.2-1. In this test scenario, GNSS or GNSS-equivalent synchronization source is used and Sidelink UE 1 transmits PSCCH and PSSCH.

Table 14.2-1: Test Parameters

	Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	As specified in Table A.9-1

(Configuration #1-V2X)
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N

at antenna port 
	dBm/15kHz
	-98

	Active cell(s)
	
	None

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH+PSSCH

	
	Timing offset (Note 1)
	Ts
	CP/2-12

	
	Frequency offset (Note 2)
	Hz
	+600

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2 low correlation

	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 14.2-2: Minimum performance

	Test num.
	Bandwidth
	PSSCH Reference channel
	Propagation condition
	Reference value

	
	
	
	
	PSSCH BLER (%)
	SNR (dB) of PSSCH

	1
	20 MHz
	CD.8
	EVA180
	10
	14.2

	2
	10 MHz
	CD.9
	EVA2700
	
	5.4


14.X
Demodulation of PSSCH (eNB synchronization source)
The purpose of the requirements in this subclause is to verify the PSSCH for V2X demodulation performance with a single active PSSCH link for the case of eNB synchronization. 
The minimum requirements are specified in Table 14.X-2 with the test parameters specified in Table 14.X-1. In this test scenario, Cell 1 synchronization source is used and Sidelink UE 1 transmits PSCCH and PSSCH.

Table 14.X-1: Test Parameters

	Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	TBD
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N

at antenna port 
	dBm/15kHz
	-98

	Active cell(s)
	
	Cell 1 (Serving cell)

	Cell 1
	Cyclic prefix
	
	Normal

	
	Cell ID
	
	0

	
	Downlink power allocation
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	dB
	0 (Note 1)

	
	
	(
	dB
	0

	
	OCNG Pattern NOTE 2
	
	OP.1 FDD

	
	Propagation channel
	
	AWGN 

	
	Antenna configuration 
	
	1x2

	
	RSRP
	dBm/15kHz
	-92

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH+PSSCH

	
	Timing offset (Note 2)
	Ts
	CP/2-24

	
	Frequency offset (Note 3)
	Hz
	+1300

	
	Synchronization source
	
	Cell 1

	
	Antenna configuration
	
	1x2 low correlation

	Note 1:
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Note 2:
Time offset of Sidelink UE receive signal with respect to Cell 1 downlink timing at the tested UE.

Note 3:
Frequency offset of Sidelink UE with respect to Cell 1.


Table 14.X-2: Minimum performance

	Test num.
	Bandwidth
	PSSCH Reference channel
	Propagation condition
	Reference value

	
	
	
	
	PSSCH BLER (%)
	SNR (dB) of PSSCH

	1
	20 MHz
	CD.11
	EVA180
	10
	[TBD]


A.8.5
Reference measurement for PSSCH performance requirements

Table A.8.5-1: Fixed reference measurement channel for PSSCH performance requirement

	Parameter
	Unit
	Value

	Reference channel 
	
	CD.8
	CD.9
	CD.10
	CD.11

	Channel bandwidth
	MHz
	20
	10
	20
	20

	Allocated resource blocks
	
	8
	3
	3
	8

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

	Modulation
	
	16QAM
	QPSK
	QPSK
	QPSK

	Transport Block Size
	
	1800
	208
	504
	552

	Transport block CRC

	Bits
	24
	24
	24
	24

	Number of PSSCH transmissions
	
	1
	2
	1
	1

	Binary Channel Bits (see Note 2)
	Bits
	3456
	648
	648
	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).
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