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1   Background
During RAN4#83 Hangzhou meeting, it was agree to introduce one new PSSCH test case for eNB based synchronization. The detailed agreements in [1] are cited below:
eNB synchronization source based test

· 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.
In this contribution, we discuss the corresponding test case and give the evaluation results.
2   Discussion

In V2V WI, it was agreed to use GNSS or GNSS-equivalent synchronization for tests, the simulation assumptions for V2V PSSCH is listed in Table 1 as in [2]:
Table 1: Simulation assumptions for PSSCH

	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10/20

	RB
	
	48/96

	MCS
	
	QPSK 1/3, 16QAM 1/2

	Time offset
	Ts
	24

	Frequency offset
	Hz
	1200

	Propagation condition
	
	EVA180/1000/1500/2700

	Antenna configuration
	
	1x2 Low

	Soft combining
	
	Yes

	Synchronization
	
	GNSS or GNSS-equivalent


In V2V cases, the frequency offset is set to be 1200 Hz including both Tx and Rx frequency offset. In the agreed CR [3], the frequency offset for testing is set to be +600 Hz as shown in Table 2, which only considers Tx frequency offset.
Table 2: Test Parameters in [3]
	Parameter
	Unit
	Test 1

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

(Configuration #1-V2X)
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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
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2

	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.


Fore eNB synchronization, timing and frequency synchronization accuracy is different. From UE demodulation point of view, since the timing offset and frequency offset estimation and compensation have already been verified, there are no additional key implementations. The “single DMRS” estimation can handle frequency offset about 14 kHz, which is big enough for additional frequency offset. So there are no new UE behavior to be verified. 
For eNB synchronization based test, the detailed simulation assumption is agreed in [4]: 

· eNB synchronization source based test
Table 1 Simulation assumptions 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
	Hz
	1300

	Propagation channel
	
	EVA180

	Antenna configuration
	
	1x2

	Soft combining
	
	Yes

	Synchronization
	
	eNodeB

	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 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).


We can see that for eNB based synchronization test, the Tx frequency offset is increased to be 1300 Hz compared to 600 Hz in V2V tests. The number of PSSCH retransmission is also increased to 1 in order to ensure the reliable transmission. The detailed evaluation result is given in Figure 1. The alignment and impairment results are listed in Table 1.
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PSSCH performance for eNB based sync.





Figure 1: PSSCH performance for eNB based synchronization
Table 1: Alignment and impairment results
	Test case
	Alignment result
	Impairment result

	eNB based sync test
	1.5 dB
	2.5 dB


3   Conclusion
In this contribution, we analyze PSSCH eNB based synchronization test and give the evaluation results.
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