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1. Introduction
Regarding the synchronization mechanism in NR V2X, the following agreements have been achieved in the previous meetings[1]:

Agreements:
· RAN1 will consider the design of NR SLSS where 

· S-PSS of LTE and NR candidates have similar PAPR.

· S-SSS of LTE and NR candidates have similar PAPR.

· SLSS design should take into consideration PAPR difference between S-PSS and S-SSS.

Agreements:

· In NR V2X, S-SSB bandwidth is 11RBs. 

· PSBCH spans 11RBs.

· The S-SSB is designed following combination 1.

· Length-127 M-sequences for S-PSS and length-127 Gold sequences for S-SSS

· Two symbols are used for each of S-PSS and S-SSS, respectively.

Agreements:

· For the evaluation of PSBCH performance, the payload size of NR V2X PSBCH is 56 bits including 24 bits of CRC.

In this paper, we provide the performance evaluations based on the combination1 and discuss the details of S-SSB transmission/reception.
2. Discussion

2.1. S-SSB Structure 

· PSBCH demodulation

RAN1 agreed that NR V2X synchronization signals include sidelink PSS (S-PSS) and sidelink SSS (S-SSS), and are structured with PSBCH in a block format (S-SSB). In LTE, PSSS and SSSS are used to carry SLID to determine the sync source of the transmitting UE. Similar to LTE, the NR sidelink UE should be able to identify different sync sources by detecting S-SSB so that UE can find the optimal sync source quickly under various conditions. Moreover, as the PSBCH depends on coherent demodulation of DMRSs, DMRS must be a part of S-SSB. 
Proposal 1: S-SSB should include DMRS for PSBCH demodulation.

· AGC symbol

In the synchronization procedure, UE needs to do AGC tuning before preforming synchronization signal detection. In the downlink, AGC tuning takes place on the received signal before SS, i.e., PBCH. Although there is no other symbol for NR PSS to perform AGC setting, UE can still perform AGC setting based on the previous SSB or other DL signals/channels. Since a UE receives DL signals from the gNB continuously, the AGC retuning wouldn’t occur frequently, and thus the AGC cost is negligible.

The situation changes in the sidelink, where multiple UEs may select the same resources for S-SSB transmission with same SLSS-ID. There is no way for the receiving UE to anticipate who will transmit in each TTI, implying that power level of received signal may change from one TTI to another. Therefore, frequent AGC retuning is inevitable in the sidelink. 

In LTE sidelink, the first PSBCH is utilized for AGC tuning for S-PSS. The reason for AGC usage of PSBCH is that sidelink MIB has a relatively low code rate, which guarantees high reliability of sidelink MIB detection even if the first PSBCH symbol cannot be decoded correctly due to AGC processing. Similarly, the NR S-SSB can adopt the PSBCH fronted structure to avoid additional synchronization signaling and time overhead, implying that a TDM multiplexing between S-PSS/S-SSS and PSBCH would be preferred. 

On the other hand, some companies proposed the possibility of using the first S-PSS for AGC purpose. During the symbol(s) for AGC, the received signal cannot be demodulated successfully due to the distortion of phase and magnitude. Thus, it is equivalent to puncturing the AGC symbol(s) at the receiver side.

To compare the performance with either the PSBCH option or the S-PSS option, we performed simulations with the below S-SSB structures and LLS assumption.
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Figure 1. Options for AGC evaluation

In option 1, the first symbol of the S-SSB is assigned for PSBCH delivering but is punctured at the receiver side for AGC tuning. In option 2, S-PSS are mapped to the front of the S-SSB, but the first S-PSS symbol is an ineffective symbol for the receiver as well. 
Table 1. Simulation assumption
	Carrier Frequency
	6 GHz

	Channel Model
	CDL V2X urban LOS channel model [2]

	Subcarrier Spacing(s)
	30 kHz

	UE Speed
	6 km/h 

	Delay Spread
	100ns

	PSBCH BW
	12RB

	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


Figure(a) and (b) show the performances of both options. For option1, we compare the case of using the first PSBCH for AGC and the case without AGC. It is noted that the performance of the former case is comparable to that of the latter case without AGC retuning, implying the performance loss caused by the PSBCH consumed by AGC can be negligible. Similar evaluations were done for option2. It can be observed that the performance of S-PSS option deteriorates severely due to the increased RFO with only one effective S-PSS. 
From both figures, we can also see that the one-shot PSBCH performance without AGC tuning still cannot meet the 1% BLER requirement, more PSBCH symbols are needed.
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	(a) Broadcast channel 1-shot detection (option1)
	(b) Broadcast channel 1-shot detection (option2)


Figure(c) further provides the remaining frequency offset after the coarse/fine frequency compensation. We can see that, when SNR=-6dB, RFO of option.1 is concentrated in the range of [-0.1ppm, 0.1ppm], while option.2 is more decentralized, mainly scattering in the range of [-0.7ppm, 0.7ppm]. This means option.2 has a notable negative impact on frequency calibration of SLSS, thereby resulting in significant PSBCH detection loss.
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	(c) Residual frequency offset (SNR=-6dB)


Based on the above evaluations, we have the following proposals:

Proposal 2: It is preferred to place the PSBCH symbol(s) before S-PSS for AGC tuning.

Proposal 3: At least for NCP, S-SSB consists of 8 PSBCH symbols.

· Symbols for S-PSS and S-SSS

It was agreed that two OFDM symbols should be used respectively for S-PSS and S-SSS transmissions since this can improve coverage of S-SSB as well as the synchronization accuracy. There are some remaining issues to be addressed, i.e., whether the symbols for sidelink SS should be consecutive in time domain or not.

In our understanding, it is preferable to map S-PSS in the consecutive symbols to allow UE to achieve precise frequency compensation by detecting the two adjacent OFDM symbols jointly. Similarly, S-SSS should also locate on the consecutive symbols for better frequency calibration. In addition, as pointed out by some companies, the MPR among different signal types (S-PSS, PSBCH, and S-SSS) could be divergent. Thus time mask is necessary for handling the power distortion between symbols. Locating S-PSS(S-SSS) in consecutive symbols will facilitate to reduce the time mask needed for power adaption. 
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Figure 2. Examples for consecutive mapping and non-consecutive mapping
Note that in NR Uu, UE assumes that the transmit power of SSS is the same as that of PBCH. Similarly, the MPR differences between S-SSS and PSBCH may not be as large as that between S-PSS and S-SSS, and the time mask between S-SSS and PSBCH (marked in blue in Figure 2 ) may not be needed. 

We also evaluate the performances of S-SSB structure with consecutive S-PSS(S-SSS) and S-SSB structure with discrete S-PSS(S-SSS). Figure(d) illustrates the one-shot SLID mis-detection rate of S-SSB w/o consecutive mapping rules. From the evaluation result, the performance gain achieved by consecutive S-PSS(S-SSS) over the non-consecutive option is notable. Furthermore, the consecutive mapping manner has a significant declining of mis-detection rate with increased SNR, while the non-consecutive mapping manner shows merely a very gentle slope. This reveals that non-consecutive mapping becomes one of the bottlenecks in terms of SLID detection performance.
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	(d) 1-shot SLID mis-detection 6km/h


Proposal 4: Symbols for S-PSS in the same S-SSB should be consecutive.

Proposal 5: Symbols for S-SSS in the same S-SSB should be consecutive.

To further minimize the time mask caused by power distortion, two possible structures can be considered:

· S-SSS follows S-PSS, time GAP between the first S-PSS and the first S-SSS is two symbols

· S-SSS are placed at the end of each S-SSB, time GAP between the first S-PSS and the first S-SSS is eight symbols 

As mentioned above, the time mask may be needed for power distortion between S-PSS and S-SSS. It is an inferior behavior to include part of SL-SS symbol for power conversion, which will harm the frequency estimation as well as synchronization. A straightforward way to avoid such influence is to cover the time mask in PSBCH symbols. However, if S-PSS and S-SSS are next to each other, the time mask between S-PSS and S-SSS is inevitable. Placing S-SSS at the end of S-SSB makes it possible to ensure that all potential time masks are covered by specific PSBCH symbols and eliminate the negative impact on SL-SS related procedure.
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Figure 3. Options for GAP between S-PSS and S-SSS
Proposal 6: S-SSS are placed at the end of S-SSB.

2.2. SLSS sequence
In NR, two polynomials (i.e., 145 and 131) are used to generate SSS and the first polynomial 145 is used for PSS. It has been evaluated and shown that the cross-correlation between these two polynomials are low in Rel-15. In NR sidelink, it was agreed to use m sequence and golden sequence for S-PSS generation and S-SSS generation respectively. To save implementation efforts, the simplest approach would be to reuse the polynomials of NR SSS. Nevertheless, to prevent false detection between NR Uu and NR sidelink, the low cross-correlation between S-PSS and PSS should also be guaranteed, either reusing PSS sequence with different cyclic shifts or using the second polynomial would be feasible.

For the former option, one concern is the side peak effect of correlation property under frequency offsets as additional cyclic shifts are used and the gap between used cyclic shifts would be narrowed. Furthermore, as show in Figure(e), the peak of 145 correlation changes with frequency offset. When the frequency offset is 2.5ppm(15kHz), the value of peak falls by nearly half compared to the case without frequency offset (0ppm). Meanwhile, it is noted that the cross-correlation between 131 and 145 is more robust and impervious to frequency offset. Moreover, it is observed from Figure(f) that the gap between the peak of correlation of 145 vs 145 and the peak of cross-correlation of 131 vs 145 slightly increases with SNR.
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	(e) (cross-)correlation (SNR=-6dB)
	(f)  (cross-)correlation (frequency offset=0ppm)


Proposal 7: For S-PSS sequence, the second polynomial of SSS, i.e., x7+x+1, is reused.
Proposal 8: For S-SSS sequence, the polynomials of SSS are reused.
2.3. Number of SLSS-ID

As discussed in the previous meeting, one remaining issue is the number of SLID. In the NR downlink, the design of up to 1008 PCI ID assumes a coexistence of up to 336 gNB considering the traditional three-sector deployment. Then, this assumption can also be reused in sidelink for in-coverage UE. The same amount of SLSSID can be provided to Out-of-Coverage UE. Therefore, we think at least 336*2 SLIDs are required. 

As the M-sequence based signals inherently have low cross-correlation characteristic that guarantees the correct detection of S-PSS, one straightforward way to generate these sequences for sidelink is to utilize additional two cyclic shifts of PSS and 336 SSS. However, some companies have raised concerns about the performance of supporting 672 SLID as introducing two cyclic shifts for S-PSS complicates the UE implementation. Figure(g) show the comparison of the performances of SLID detection with different assumptions of supported SLID, we find that the performances of 1S-PSS+336S-SSS and 2S-PSS+168S-SSS are almost the same. Moreover, supporting 672 SLID has a comparable performance comparing with that of supporting 336 SLID. For the sake of ensuring forward compatibility, as well as reusing the LTE synchronization framework as much as possible, it is favorable to support 672 SLID.
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	(g) S-PSS/S-SSS 1-shot mis-detection 6km/h


Observation 1: The performance between 336 SLID and 672 SLID are comparable.

Observation 2: The performance between 1S-PSS+336S-SSS and 2S-PSS+168S-SSS are comparable.
Proposal 9: Two S-PSS sequences are supported.
Proposal 10: 672 SLID are supported.

2.4. Numerology
Based on the agreements of previous meetings, the supported SCS for sidelink data/control/feedback channel are summarized as below:

	CP-OFDM only
	FR1
	FR2

	PSCCH/PSSCH/PSFCH
	15 NCP
30 NCP
60 NCP
60 ECP
	60 NCP
60 ECP
120 NCP


The subcarrier spacing and CP used for the sidelink communication are provided by network or pre-configuration. The same numerology also applies to S-SSB, if available. Although up to four candidate numerologies are agreed as above, for an SL carrier, only one numerology is used at a given time. It is not preferable for the UE to handle multiple numerologies simultaneously. Thus, the SL BWP should use the same numerology as active UL BWP.

However, it is not clear whether all these candidate numerologies should be supported for S-SSB in any conditions. We discuss the applicability of S-SSB SCS in the following cases:

· Case 1: In-coverage idle UE without SL SIB 

When a sidelink UE enters into a cell, it obtains information of initial active UL BWP from SIB1. Before receiving SL SIB, it continues trying to use the SL resource provided by pre-configuration. In the case of pre-configuration, it is up to the operator and vehicle vendors to decide the numerology for S-SSB for the given carrier. Interference is inevitable if the pre-configured SL BWP has a different numerology from Uu. 
· Case 2: In-coverage UE with SL SIB and connected UE

Upon receiving SL SIB, a new SL BWP (named as initial SL BWP) other than the pre-configured one will be provided to UE. In this case, SL BWP should use the same numerology as initial active UL BWP. Once connected, a sidelink UE can be re-configured with another SL BWP. As the configured SL BWP and initial SL BWP are deployed within the same carrier, in principle, they should be organized with aligned numerology. Otherwise, sidelink UEs in different states cannot communicate with each other. 

As defined by UE capability 6-2/6-3/6-4, the same numerology between DL and UL per cell is also required, implying initial SL BWP, configured SL BWP and the UL BWP should maintain the same numerology, and their candidate SCS value set is limited by the one of initial active DL BWP. For the initial active DL BWP, where only NCP is allowed, the SCS is indicated by MIB. If UE acquires this MIB on a carrier in FR1, either 15kHz or 30kHz will be applied. If UE receives this MIB on a carrier in FR2, the SCS can be set as 60kHz or 120kHz. Further restricting the allowed numerologies for S-SSB seems beneficial to ensure seamless sidelink communication between in-coverage UEs and partial-coverage UE in shared bands, so we made the following proposal:
Proposal 11: S-SSB with ECP is not supported at least in the shared bands in FR1 and FR2.
2.5. Multiplexing
While the resources for SLSS and MIB-V2X are excluded from the resource pools for PSSCH/PSCCH in LTE, it is impossible for LTE V2X UE to transmit/receive synchronization signals and other signals simultaneously. In this case, if a packet arrives at the slot of SLSS, it is forced to be delayed until the next subframe where communication is available. The delay may be worse in NR, given that the S-SSB sweeping requires a longer duration. Besides, it also causes low resource efficiency if a transmission bandwidth of SL BWP significantly larger than S-SSB bandwidth is configured. 
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Figure 4. Synchronization resource in LTE

Considering the half-duplex restriction, it is not feasible to multiplex S-SSB and another signal in the frequency domain to solve the above issues. Generally, UEs who choose the same synchronization resource to transmit S-SSB usually share the same sync priority. If they send packets with S-SSB together in FDM manner, they will miss the ones sent by the other since they cannot hear when speaking. One possible enhancement is to support S-SSB repetitions in the frequency domain to fully utilize the resources in a wide span SL BWP. 

Proposal 12: FDM between S-SSB and PSFCH/PSSCH/PSCCH is not supported.

Proposal 13: Frequency domain repetition of S-SSB can be considered for resource utilization.
2.6. S-SSB burst set

Table 1. detection performance of S-SSB
	S- SSB

(8PSBCH symbol)
	1 shot PSBCH BLER
	2 shot PSBCH BLER

	15kHz
SNR=-6dB
	4.02%
	0%

	30kHz
same power
	20.68%
	0.2%


In the previous meeting, we agreed that at least for 15kHz, S-SSB should guarantee a similar performance to LTE synchronization subframe. Taking the performance of S-SSB with 15kHz 
SCS as baseline, as shown in Table 1, S-SSB detection performance with larger SCS degrades significantly since PSD of S-SSB is in an inverse ratio to SCS. Even 8 symbols are assigned to PSBCH, it still cannot meet the target performance, i.e., 1% PSBCH BLER, with 1-shot detection. It is also observed that 2-shot combining brings significant PSBCH detection improvement. This appears that reptitions (or beam operation with concertrated power) can faciliate S-SSB detection performance. Furthermore, as identified by RAN1, beam operation is beneficial for FR2, especially for instantaneous communication or coverage enhancement purpose. Thus, from the perspective of forward capability and consistency, S-SSB burst set containing multiple S-SSBs should be supported, but the maximum number of S-SSB, i.e., LS-SSB, can be different from that of NR Uu as the need for a large number of S-SSBs is reduced in proximity communication scenario. For example, LS-SSB=1/2/4/8 can be considered as the baseline. To lessen the UE complexity, the values of LS-SSB should depend on the frequency band.

Proposal 14: S-SSB burst set containing multiple S-SSBs should be supported from the perspective of consistency and forward capability, the maximum number of S-SSB with a burst set can be 1/2/4/8.

Proposal 15: The value of LS-SSB depends on the frequency band.
In LTE V2X, the in-coverage UE uses the DL timing of its serving cell as the reference of its sidelink timing based on which the resources for sidelink synchronization signals can be further determined. Due to oscillator imperfections, UE must keep receiving downlink signals to compensate for variations in time and frequency and maintain DL timing strictly. 
An issue of operating NR sidelink in the NR shared band is the amount of always-on signals transmitted by gNB. Unlike LTE where CRS is always present and used for mobility, the always-on signal for all UEs in NR is SSB. Moreover, since both NR SIB1 and the new SIB-x (for sidelink configurations) are necessary for in-coverage sidelink operation, they are also visible and sort of always-on transmissions to in-coverage sidelink UE. Typically, the SIB-x can share the same search space of SIB1, thereby minimizing the monitoring for DL transmissions, at least for the idle mode UE.

Idle UE would only need to monitor the DL always-on signal included at least SSB, SIB1 PDCCH, and SL SIB-x PDCCH. However, the NR SSB and search space#0 may span a long duration, consequently the resources available for sidelink are limited. An example is showed in Figure 5, 4 SSB are transmitted in a periodicity of 10ms, and the offset O for the monitoring window of search space#0 is 2. If SSB and S-SSB overlap in time domain resources (e.g., in the flexible symbols or slots), UE cannot simultaneously track the SSB and transmit the S-SSB due to its hardware restriction. The candidate positions of S-SSB, therefore, should be carefully designed to ensure that in any cases the network can find an S-SSB burst set configuration that does not overlap with always-on Uu transmissions (i.e., SSB and search space #0) in time domain. Some design principles can be considered for this purpose.
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Figure 5. An example of overlapping between SSB and S-SSB
Firstly, it is preferred to introduce a 5 ms time window for S-SSB that aligned with NR SSB. In the case, it is feasible to avoid collision between NR SSB and S-SSB by simply shifting the half frame window. Like NR, the S-SSB candidates can be placed at the front of the time window.
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Figure 6. An example of shifting 5-ms window

Secondly, there is still a possibility that S-SSB and SSB locate in the same 5ms time window, e.g., when SSB is transmitted with a periodicity as short as 5ms. In this case, S-SSB should be located at the end of the 5ms window to avoid potential collision and interference with Uu. 
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Figure 7. An example of end-loaded S-SSB burst set
Potential candidates of S-SSB burst set with LS-SSB=1/2/4/8 is shown as below.
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Figure 8. An example of LS-SSB=1/2/4/8
Proposal 16: S-SSB burst set should be transmitted within a 5-ms time window.

2.7. S-SSB periodicity

In NR, the network has the flexibility to adjust the number of S-SSB and S-SSB periodicity for different scenarios. For example, a more significant number of SSB with a short periodicity is to accelerate the initial access process while a smaller number of SSB with a long periodicity mainly aims for saving power. Same design philosophy can be adopted in NR sidelink. 

Proposal 17: A set of S-SSB periodicity values should be considered for better flexibility.

2.8. PSBCH content 

In this section, we provide some preliminary analysis on the details of PSBCH content. The following table summarizes the information needed to be included in PSBCH 
	Timing information


	The receiver can determine the timing of the transmitter from these fields.

	
	S-SSB index
	Sidelink HFI
	DFN

	TDD-configSL
	This field mainly benefits the partial-coverage cases. Specifically, if an out-coverage UE obtains the TDD-config from an in-coverage UE, it will not try any sidelink operations in the resources classified as DL.

	[Frequency position of S-SSB]
	If there are multiple candidate frequency positions configured for S-SSB transmission, upon receiving an S-SSB, the receiver may need to identify the relative position of S-SSB. The presence of this field may depend on the design of the TX/RX pool.

	Bandwidth 
	This field is used to provide the bandwidth of the (pre)configured sidelink resource.


In LTE, if an in-coverage sidelink UE obtains SIB1, it sets TDD-configSL to the value representing the same meaning as of TDD-config in the received SIB1. The main reason is to inform the partial coverage UE of the frame structure configured on Uu such that the partial coverage UE can suppress its interference to DL signal by disabling sidelink transmission on symbols classified as DL.

In NR, given that over 20 bits are used to indicate NR TDD-config of Uu, it is impossible for NR sidelink UE to convey the same bits in PSBCH anymore. Some simplifications or restrictions are required. For example, MIB contains an indicator of either the number of resources available for sidelink or the number of resources prohibited for sidelink, so that the receiving UE can avoid the interference mentioned above after obtaining MIB from an in-coverage UE.
Moreover, since the NR sidelink UE can also obtain the 3-bit LTE TDD-config from eNB (in the case of LTE controlling NR sidelink), whether it should just follow the LTE sidelink UE behavior or not need to be discussed. If it does, the TDD-configSL filed has two structures, depending on the RAT type. In this case, the receiver may be confused about how to interpret the TDD-config SL part. In our view, from the perspective of consistency, TDD-configSL of NR should be designed in a common format to handle intra-RAT/inter-RAT/out-of-coverage cases in the same way. 

Proposal 18: PSBCH payload includes:

· Timing information

· TDD-config

· The bandwidth of SL carrier.

Observation 3: The TDD-config configurations provided by eNB and gNB have different formats.

Proposal 19: A unified PSBCH payload should be defined for in all cases, e.g., under the controlled of NR network or LTE network, or out of coverage.
2.9. Consideration for synchronization procedure
It was discussed on the necessity to differentiate gNB and eNB during the determination of sync source. Some companies think eNB should have higher priority than gNB in EN-DC case since the NR carrier inherits the timing of eNB. However, in this case, the timing alignment between eNB and gNB should be guaranteed by the operator, we do not see the need to force UE to keep tracking the DL timing of eNB when UE has already acquired the timing of the NR carrier.

The priority groups are introduced to help UEs find a reliable and common timing reference as quickly as possible, thus ensuring that more UEs can communicate with each other directly without frequent synchronization calibration. However, some base stations may derive its timing based on GNSS while the others may not, it is impossible to conclude that the timing of eNB must be more accurate and more general than that of gNB. From this point of view, there is no difference in the priority of timing information between eNB and gNB, and it would be better to place them in the same category. Therefore, similar to LTE sidelink, synchronization sources of NR sidelink can be divided into three categories: base station, GNSS and sync reference UEs. When there are synchronization sources of both gNB and eNB present, it can be up to the UE to select one of them according to some common principles, e.g., based on RSRP measurement. The rules of synchronization source selection defined in LTE would be sufficient for NR sidelink. 
While reusing the LTE mechanism of synchronization source selection, some optimizations can also be considered. As RAN1 has discussed before, the LTE V2X UE always needs to read the 1-bit in-coverage indicator of MIB-V2X to determine the sync source of the received signal. The in-coverage indicator is to indicate whether the UE is in base station coverage or not. For purposes of simplicity, this duty can be reassigned to SLID in NR. 

Proposal 20: For determination of sync source, gNB and eNB are treated with the same priority.
Proposal 21: In-coverage indicator should be carried by a synchronization signal or DMRS.

3. Conclusion

In this contribution, we discuss some remaining issues of NR sidelink synchronization mechanism and have the following observations and proposals: 

Observation 1: The performance between 336 SLID and 672 SLID are comparable.
Observation 2: The performance between 1S-PSS+336S-SSS and 2S-PSS+168S-SSS are comparable.
Observation 3: The TDD-config configurations provided by eNB and gNB have different formats.
Proposal 1: S-SSB should include DMRS for PSBCH demodulation.
Proposal 2: It is preferred to place the PSBCH symbol(s) before S-PSS for AGC tuning.
Proposal 3: At least for NCP, S-SSB consists of 8 PSBCH symbols.
Proposal 4: Symbols for S-PSS in the same S-SSB should be consecutive.
Proposal 5: Symbols for S-SSS in the same S-SSB should be consecutive.
Proposal 6: S-SSS are placed at the end of S-SSB.
Proposal 7: For S-PSS sequence, the second polynomial of SSS, i.e., x7+x+1, is reused.
Proposal 8: For S-SSS sequence, the polynomials of SSS are reused.

Proposal 9: Two S-PSS sequences are supported.
Proposal 10: 672 SLID are supported.
Proposal 11: S-SSB with ECP is not supported at least in the shared bands in FR1 and FR2. 

Proposal 12: FDM between S-SSB and PSFCH/PSSCH/PSCCH is not supported.
Proposal 13: Frequency domain repetition of S-SSB can be considered for resource utilization.
Proposal 14: S-SSB burst set containing multiple S-SSBs should be supported from the perspective of consistency and forward capability, the maximum number of S-SSB with a burst set can be 1/2/4/8.
Proposal 15: The value of LS-SSB depends on the frequency band.
Proposal 16: S-SSB burst set should be transmitted within a 5-ms time window.
Proposal 17: A set of S-SSB periodicity values should be considered for better flexibility.
Proposal 18: PSBCH payload includes:
· Timing information

· TDD-config

· Bandwidth of SL carrier.
Proposal 19: A unified PSBCH payload should be defined for in all cases, e.g., under the controlled of NR network or LTE network,  

Proposal 20: For determination of sync source, gNB and eNB are treated with the same priority.
Proposal 21: In-coverage indicator should be carried by a synchronization signal or DMRS.
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