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1. Introduction
In RAN4#92bis meeting, there was an extensive discussion about an LS [1] from RAN1 on whether to introduce transient period in NR V2X S-SSB design. A WF [2] on this topic was agreed and the problem finally comes down to these two cases:
· 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.
In this contribution, we provide our views on these two cases and our simulation results related to them.
2. Discussion
According to [3]-[6], S-SSS is observed to have 3dB PAPR higher than S-PSS due to the differences between signal waveforms. With the 3dB PAPR gap, S-PSS and S-SSS can be transmitted with different power, for example on maximum transmission power with different MPRs. Alternatively, the power control can be modest, such that a constant transmission power being restricted by the MPR of S-SSS can be applied for the whole S-SSB. However, how to set transmission power for S-SSS and S-PSS will have an impact on SLID detection and PSBCH detection performances.
We list these two assumptions about MPR for S-PSS and S-SSS symbols in [1]:
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

Option1 implies that S-PSS has higher maximum output power than S-SSS by 3dB. In this case, a transient period is needed considering such a difference. According to TS 38.101-1/2, the transient period is 10us for FR1 and 5us for FR2. If S-PSS and S-SSS are mapped on consecutive symbols, 10us/5us of the first S-SSS should be punctured in FR1/FR2 due to signal distortion. If S-PSS and S-SSS are non-consecutive, e.g., one PSBCH exists between S-PSS and S-SSS, the first 10us/5us of the PSBCH should be discarded.
Option 2 means that there is no power change between P-SSS and S-SSS, then the transient period is no need. Note that in NR Uu, UE assumes that the SSS and PBCH share same power level. Similarly, the MPR differences between S-SSS and PSBCH may not be as significant as that between S-PSS and S-SSS, and the power transition between S-SSS and PSBCH is not needed.
Based on the analysis, two structures of S-SSB are illustrated in Figure 1. 
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Figure 1. Consecutive and non-consecutive structures
Furthermore, we provide our simulations [7] based on these options of MPR values and two structures. Figure(a) and Figure(b) illustrate the one-shot SLID miss-detection rate and one-shot PSBCH miss-detection rate of structure1 in FR1 respectively. Figure(c) and Figure(d) show the performances of structure2.
It is observed that curves of structure1 with/without 10us puncturing are almost the same, implying that punctured PSBCH instances have minor impacts on the S-SSB detection performance.
However, the structure2 with/without 10us puncturing in Figure(c) and Figure(d) show two distinct performance trends. Expressly, if option1 is used, it is noted that structure2 with 10us puncturing suffers 1.4dB loss in SLID detection and 0.7dB loss in PSBCH detection compared to the case without puncturing. It is also noted that even though PSBCH puncturing is performed, option1 still outperforms option2, revealing that S-PSS power-boosting provides more significant benefits than the harm caused by S-SSS puncturing in FR1.
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	(a) Strucutre1 SLID miss-detection, SCS=30kHz
	(b) Strucutre1 PSBCH miss-detection, SCS=30kHz
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	(c) Strucutre2 SLID miss-detection, SCS=30kHz
	(d) Strucutre2 PSBCH miss-detection, SCS=30kHz


Observation 1: 10us power transient period on S-SSS symbol leads to 1.4dB performance loss of SLID detection and 0.7 dB loss of PSBCH detection in FR1.

Observation 2: 10us power transient period on PSBCH symbol has a minor impact on SLID detection and PSBCH detection in FR1.

Observation 3: A transient period on PSBCH is needed if S-PSS and S-SSS have different TX powers.

Proposal 1: If S-PSS and S-SSS have different TX powers, at least one PSBCH symbol should be located between S-PSS and S-SSS.

3. Conclusion
This contribution further discusses on the transient period in S-SSB structure for NR V2X. The following observations and proposals are made:
Observation 1: 10us power transient period on S-SSS symbol leads to 1.4dB performance loss of SLID detection and 0.7 dB loss of PSBCH detection in FR1.

Observation 2: 10us power transient period on PSBCH symbol has a minor impact on SLID detection and PSBCH detection in FR1.

Observation 3: A transient period on PSBCH is needed if S-PSS and S-SSS have different TX powers.

Proposal 1: If S-PSS and S-SSS have different TX powers, at least one PSBCH symbol should be located between S-PSS and S-SSS.
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Annex A
Table 1. Simulation assumption
	Carrier Frequency
	6 GHz, 30GHz

	Channel Model
	CDL V2X urban LOS channel model [8]

	Subcarrier Spacing(s)
	30 kHz

	UE Speed
	6 km/h 

	Delay Spread
	100ns

	PSBCH BW
	11RB

	Antenna Configuration
	TRP: (1,1,2) with Omni-directional antenna element

UE: (1,1,2) with Omni-directional antenna element

	DMRS
	Density=1/4

	Interference model
	Scenario 1: no interference

	Initial Frequency Offset
	Uniform distribution within [-5, 5] ppm of the nominal carrier frequency
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