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1 Introduction

RAN4 discussed power change between S-PSS and S-SSS or no power change between S-PSS, S-SSS and PSBCH. Based on the discussion, companies were encourage to provide inputs for the cases.  In this contribution, we provide simulation results of NR V2X Synchronization identification time based on the agreed simulation assumption [1].
2 Discussion
In last meeting, RAN4 made WF [3] on transient period for S-SSB for V2X and simulation assumptions for synchronization identification [1]. 

In the WF, the following 2 cases were considered.

	Companies are encouraged to provide inputs for the following 2 cases in RAN4#93 meeting :

· Case 1: There is power change between S-PSS and S-SSS

· S-PSS will have less power reduction than S-SSS and PSBCH. 

· Case 2: There is no power change between S-PSS, S-SSS and PSBCH

· No transient period is needed.

· Same power reduction is used for all S-PSS, S-SSS and PSBCH in a given slot.


From the agreed simulation assumption [1] and LS [2] on top of the WF, we simulated 3 cases as Figure 2. Performance metric is 90th percentile acquisition time for “correct” SyncRef UE detection.

· Assumed RAN1 evaluation parameters 

o    Power Difference for S-PSS and S-SSS symbols:

- Opt.1) MPR values: S-PSS = 0 dB, S-SSS = 3 dB;

- Opt.2) MPR values: S-PSS = 3 dB, S-SSS = 3 dB
o    Transient period is 10us for FR1

- Waveform puncturing during the transient period
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Figure 2: 3 cases of SLSS 

· Case1 : MPR values: S-PSS = 0 dB, S-SSS = 3 dB with symbol location of [S-PSS/S-PSS/PSBCH/S-SSS/S-SSS]
· Transient period applies to PSBCH symbol
· Case2 : MPR values: S-PSS = 3 dB, S-SSS = 3 dB with symbol location of [S-PSS/S-PSS/S-SSS/S-SSS]

· Transient period does not apply
· Case3 : MPR values: S-PSS = 0 dB, S-SSS = 3 dB with symbol location of [S-PSS/S-PSS/S-SSS/S-SSS]

· Transient period applies to 1st S-SSS symbol
Table2.1 and Table2.2 show the number of SLSS period to meet 90th percentile acquisition time for “correct” SyncRef UE detection of both S-PSS and S-SSS sequence IDs, {336+112, 112}, {336+224, 112} respectively.
Table 2-1: SyncRef UE identification time with detection probability of 90 % (SyncRefUE ID = { 336+112, 112})
	SINR
	15kHz
	30kHz
	60kHz

	
	Case1
	Case2
	Case3
	Case1
	Case2
	Case3
	Case1
	Case2
	Case3

	AWGN
	-2dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	-1dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	0dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	TDLC30ns-1400Hz
	-2dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	-1dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	0dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	TDLC100ns-300Hz
	-2dB
	1
	1
	1
	1
	2
	2
	2
	2
	2

	
	-1dB
	1
	1
	1
	1
	1
	1
	2
	2
	2

	
	0dB
	1
	1
	1
	1
	1
	1
	1
	2
	2

	TDLC10ns-1400Hz
	-2dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	-1dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	0dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	TDLC100ns-150Hz
	-2dB
	1
	1
	1
	1
	1
	1
	2
	2
	2

	
	-1dB
	1
	1
	1
	1
	1
	1
	2
	2
	2

	
	0dB
	1
	1
	1
	1
	1
	1
	1
	2
	2


Table 2-2: SyncRef UE identification time with detection probability of 90 % (SyncRefUE ID = { 336+224, 112})
	SINR
	15kHz
	30kHz
	60kHz

	
	Case1
	Case2
	Case3
	Case1
	Case2
	Case3
	Case1
	Case2
	Case3

	AWGN
	-2dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	-1dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	0dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	TDLC30ns-1400Hz
	-2dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	-1dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	0dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	TDLC100ns-300Hz
	-2dB
	1
	1
	1
	1
	2
	2
	2
	2
	2

	
	-1dB
	1
	1
	1
	1
	1
	1
	2
	2
	2

	
	0dB
	1
	1
	1
	1
	1
	1
	1
	2
	2

	TDLC10ns-1400Hz
	-2dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	-1dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	0dB
	1
	1
	1
	1
	1
	1
	1
	1
	1

	TDLC100ns-150Hz
	-2dB
	1
	1
	1
	2
	2
	2
	2
	2
	2

	
	-1dB
	1
	1
	1
	1
	1
	1
	2
	2
	2

	
	0dB
	1
	1
	1
	1
	1
	1
	1
	2
	2


From the table, we can see the following observations.

Observation 1: For SCS of 15kHz and 30kHz, all cases in Figure2 meet 90th percentile acquisition time with 1 SLSS period for all propagation conditions in [1] at SINR of 0dB.

Observation 2: For SCS of 60kHz, case1 in Figure2 meets 90th percentile acquisition time with 1 SLSS period for TDLC100ns-300Hz and TDLC100ns-150Hz at SINR of 0dB, case 2 and case 3 meet it with 2 SLSS periods
· Case1 : 1 SLSS period
· Case2 : 2 SLSS period
· Case3 : 2 SLSS period

Observation 3: For SCS of 60kHz, all cases in Figure2 meet 90th percentile acquisition time with 1 SLSS period for AWGN, TDLC30ns-1400Hz and TDLC10ns-1400Hz at SINR of 0dB
For SyncRef UE identification time, we need to consider additionally PSBCH decoding time of 1 SLSS period on top of 90th percentile acquisition time. 

Based on the observations, our proposals are
Proposal 1: RAN4 should consider case1 as NR V2X S-SSB structure in aspect of shorter SLSS acquisition time.

Proposal 2: Send reply LS to RAN1 by taking into account the observations in acquisition aspects and RF session conclusion on transient period. 
3 Conclusion

In this paper, we provided simulation results for synchronization of NR SLSS and LS from RAN1. Based on the simulation results, our observations and proposals are as follows.
Observation 1: For SCS of 15kHz and 30kHz, all cases in Figure2 meet 90th percentile acquisition time with 1 SLSS period for all propagation conditions in [1] at SINR of 0dB.

Observation 2: For SCS of 60kHz, case1 in Figure2 meets 90th percentile acquisition time with 1 SLSS period for TDLC100ns-300Hz and TDLC100ns-150Hz at SINR of 0dB, case 2 and case 3 meet it with 2 SLSS periods

· Case1 : 1 SLSS period

· Case2 : 2 SLSS period

· Case3 : 2 SLSS period

Observation 3: For SCS of 60kHz, all cases in Figure2 meet 90th percentile acquisition time with 1 SLSS period for AWGN, TDLC30ns-1400Hz and TDLC10ns-1400Hz at SINR of 0dB
Proposal 1: RAN4 should consider case1 as NR V2X S-SSB structure in aspect of shorter SLSS acquisition time.

Proposal 2: Send reply LS to RAN1 by taking into account the observations in acquisition aspects and RF session conclusion on transient period. 
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