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1.  Introduction
In RAN#80, the new NR V2X study item [1] was approved. Sidelink synchronization mechanism is one of the objectives for the new study item of NR V2X that can be shown as follows:
4.1 Objective of SI or Core part WI or Testing part WI 
1:Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols

NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.
…..
Besides, the sidelink synchronization mechanism related agreements at RAN1#94 [2] are shown as follows,
Agreements:
· NR V2X Sidelink Synchronization includes at least the following
· Sidelink synchronization signal(s)
· PSBCH
· Sidelink synchronization sources and procedure(s)
· Study potential synchronization sources –GNSS, gNB, eNB, UE, LTE UE
· Note: this doesn’t mean all of them are to be supported
Moreover, the sidelink synchronization mechanism related agreements and working assumption at RAN1#94bis [3] are shown as follows,
Agreements:
At least GNSS, gNB, NR UE, and eNB are supported as the synchronization source for NR V2X.
eNB as a synchronization source for NR V2X UEs supporting LTE Uu/PC5 or Uu only (no change to the eNB behaviour) 
Whether a source is supported is for further NR V2X UE capability consideration

Agreements:
NR V2X sidelink operation includes the following cases:
NR V2X sidelink is synchronized with LTE V2X sidelink
NR V2X sidelink synchronization procedure operates independently to the LTE V2X sidelink synchronization procedure

Agreements:
· The design of NR V2X sidelink synchronization signals and PSBCH uses NR SSB structure as the starting point with the following properties,
· 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)

Agreements:
· Periodic transmission of S-SSB in NR V2X  is supported
· FFS:  whether one/more S-SSB is transmitted in a period

Fruthermore, the sidelink synchronization mechanism related agreements and working assumption at RAN1#95 [4] are shown as follows,
Agreements:
· S-SSB has the same numerology, which includes SCS and CP length, as that of control and data channels for a given carrier 

Agreements:
· For the evaluation of S-PSS/S-SSS, the sequences and/or polynomials used in NR Uu PSS/SSS are used as the starting point of the NR V2X S-PSS/S-SSS design.
· Others are not precluded.

Agreements:
· The aspects of synchronization sequence for NR V2X to be considered for the evaluation include,
· The length of S-PSS and S-SSS sequences
· If and how to distinguish from NR Uu PSS and SSS sequences
· The number of NR SL-SSID targeted in the design of NR V2X S-PSS/S-SSS 
· Use cases of NR SL-SSID should be addressed

Agreements:
· Using the below table as a starting point for evaluation assumptions for sidelink synchronization LLS.
· Detection probability of S-PSS/S-SSS
· Decoding BLER of PSBCH
· Check further offline regarding UE speeds (absolute vs. relative, including current channel model assumptions in the TR)  on Friday, confirmed to be relative speed and thus, the speeds in the table below need to be doubled

	 
	Below 6GHz
	Above 6GHz

	Carrier Frequency
	6 GHz
	30 GHz

	Channel Model
	CDL channel models 

	Subcarrier Spacing(s)
	15, 30, 60 kHz
	60, 120 kHz

	SNR Range
	> -6 dB
	> -6 dB

	UE Speed
	3 km/h, 120 km/h  (mandatory)
30km/h, 250 km/h (optional)
	3 km/hr, 120 km/h (mandatory)

	Interference model
	Scenario 1: no interference
Scenario 2: effect of interference includes in the model
	Scenario 1: no interference


	Initial Frequency Offset

	TX: Uniform distribution within [-5, 5] ppm of nominal carrier frequency
RX: Uniform distribution within [-5, 5] ppm of nominal carrier frequency



Agreements:
· The study of NR V2X synchronization includes synchronization based on S-SSB  
· The study also includes use of other sidelink signals/channels (e.g., other RSs in the SL, using PSSCH, using PSCCH, etc.) for the sidelink synchronization
This paper is the revision of R1-1813102. In this paper, we will focus on sidelink synchronization issues and mechanisms discussion for NR V2X. At first, we will introduce the issue and mechanism on the selection of sidelink synchronization sources, including synchronization source priority and synchronization carrier selection with mode 4 carrier aggregation for the scenario that only gNB around NR V2X UEs and the scenario that eNB & gNB coexistence around NR V2X UEs. Then, we will discuss the issue and mechanism on the design of sidelink synchronization signal block (S-SSB) for NR V2X, especially for the high speed case. Finally, we will investigate the sidelink synchronization issues due to different subcarrier spacing (SCS).
2.  Discussion
In this section, we will discuss the issues and mechanisms on the selection of NR V2X sidelink synchronization sources, the design of S-SSB for high speed case and sidelink synchronization issues due to different SCS.
2.1 Issues and mechanisms on the selection of NR V2X sidelink synchronization sources
In RAN1#94bis meeting, it is agreed that at least GNSS, gNB, NR UE, and eNB are supported as the synchronization source for NR V2X. For NR V2X, we assume that each NR V2X UE can provide both NR V2X service and LTE V2X service. It means that the NR V2X transceiver and LTE V2X transceiver are both equipped in the NR V2X UE. In this section, we will discuss the issue and mechanism on the selection of sidelink synchronization sources, including synchronization source priority and synchronization carrier selection with mode 4 carrier aggregation for two scenarios, where one scenario is that there are only 5G base stations , i.e. gNB, around the NR V2X UEs, and the NR V2X UEs can receive signal from gNB only; Another scenario is that there are eNB & gNB coexistence around the NR V2X UEs, and the NR V2X UEs can receive signal from both eNB and gNB.
Observation 1: For NR V2X, both NR V2X service and LTE V2X service can be provided by each NR V2X UE, where the NR V2X transceiver and LTE V2X transceiver are both equipped in the NR V2X UE.
2.1.1 Scenario for only gNB around NR V2X UEs
In the scenario for only gNB around the NR V2X UEs, as shown in Figure 1, three types of synchronization sources GNSS, gNB and NR V2X UEs (deriving timing from GNSS, gNB, NR V2X UEs, for example NR V2X UE 1 & NR V2X UE 2 are the synchronization sources in the figure) can be used for NR sidelink synchronization. Firstly, the priority orders of synchronization sources for NR V2X UEs, for example NR V2X UEs 3~7 in the figure, should be defined. The agreements of synchronization source priority in Rel-14 LTE V2X can be reused in NR V2X, where the related agreements in LTE-based V2X Services WI in [5] are shown as follows,
Agreements:
· If the UE detects no eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, the following priority rules should be applied: 
· P1: GNSS
· P2: the following UE has the same priority:
· UE directly synchronized to GNSS
· UE directly synchronized to eNB 
· P3: the following UE has the same priority:
· UE indirectly synchronized to GNSS (if RAN1 decides to differentiate between direct and indirect synchronization to GNSS)
· UE indirectly synchronized to eNB 
· P4: the remaining UEs have the lowest priority.
· The priority order between P1 and P2 can be (pre-)configured.
· Note: It is RAN1 understanding that P1 will be prioritized over P2 if the eNB prioritizes GNSS over eNB timing. 
Agreements:
· If the UE detects an eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, 
· If GNSS is prioritized over eNB by eNB configuration, UE directly or indirectly synchronized to GNSS has a higher priority than eNB.
In other words, we just replace eNB by gNB in the above agreements related to synchronization source priority in Rel-14 LTE V2X. Hence, the synchronization source priority for NR V2X is proposed as follows,
A. If the NR V2X UE detects no gNB in a carrier which is (pre-)configured as the carrier which potentially includes gNBs used as sync reference, the following priority rules should be applied:
 (1) P1 : GNSS
 (2) P2: the following UE has the same priority:
    a) NR V2X UE directly synchronized to GNSS
    b) NR V2X UE directly synchronized to gNB
 (3) P3: the following UE has the same priority:
    a) NR V2X UE indirectly synchronized to GNSS (if RAN1 decides to differentiate between direct and indirect synchronization to GNSS)
    b) NR V2X UE indirectly synchronized to gNB
 (4) P4: the remaining NR V2X UEs have the lowest priority
Note: It is RAN1 understanding that P1 will be prioritized over P2 if the gNB prioritizes GNSS over gNB timing
B. If the NR V2X UE detects a gNB in a carrier which is (pre-)configured as the carrier which potentially includes gNBs used as sync reference,
 (1) If GNSS is prioritized over gNB by gNB configuration, NR V2X UE directly or indirectly synchronized to GNSS has a higher priority than gNB.
Proposal 1: For the scenario that only gNB around the NR V2X UEs, the agreements related to synchronization source priority in Rel-14 LTE V2X can be reused in NR V2X. In other words, we just replace eNB by gNB in the agreements related to synchronization source priority in Rel-14 LTE V2X.

Secondly, for mode 4 carrier aggregation (CA) at this scenario, the synchronization carrier selection for NR V2X UEs also should be considered. Similarly, the agreements of synchronization carrier selection in Rel-15 3GPP V2X phase 2 can be reused in NR V2X, where the related agreements in 3GPP V2X phase 2 WI in [6] are shown as follows,
Agreement:
· If two or more potential synchronization carriers are present in Set-B, select the carrier in Set-B with highest Rel-14 priority sync reference. Carrier is not reselected unless synchronization is lost. Rel-14 procedure applies to the selected carrier.
· A UE may assume that the configuration for sync reference priority is the same across all the aggregated carriers in CA. 
In other words, if two or more potential synchronization carriers are present in Set-B, synchronization carrier selection in Set-B with highest Rel-14 priority sync reference can be reused in NR V2X for mode 4 CA. Besides, Rel-14 procedure can apply to the selected carrier in NR V2X. Hence, the synchronization carrier selection in NR V2X for mode 4 CA is proposed as follows,
A. For NR V2X, if two or more potential synchronization carriers are present in Set-B, select the carrier in Set-B with highest Rel-14 priority sync reference. Carrier is not reselected unless synchronization is lost. Rel-14 procedure applies to the selected carrier
B. A NR V2X UE may assume that the configuration for sync reference priority is the same across all the aggregated carriers in CA.
Proposal 2: For mode 4 carrier aggregation at the scenario that only gNB around the NR V2X UEs, the agreements related to synchronization carrier selection in Rel-15 3GPP V2X phase 2 can be reused in NR V2X.


Figure 1: An illustration of synchronization source selection for the scenario that only gNB around NR V2X UEs
2.1.2 Scenario for eNB & gNB coexistence around the NR V2X UEs
In the scenario for eNB & gNB coexistence around the NR V2X UEs, as shown in Figure 2, four types of synchronization sources GNSS, eNB, gNB and NR V2X UEs (deriving timing from GNSS, eNB, gNB and NR V2X UEs, for example NR V2X UE 1 and NR V2X UE 2 are the synchronization sources in the figure) can be used for NR sidelink synchronization. NR V2X UEs, for example NR V2X UE 6 and 7 in the figure, may receive synchronization signals from both eNB and gNB, hence a new mechanism should be considered for synchronization source selection, especially the synchronization source priority between eNB and gNB should be handled. Besides, for mode 4 carrier aggregation at this scenario, synchronization carrier selection based on synchronization source priority also should be considered.
For the synchronization source priority between eNB and gNB, there are two possible solutions: For the first solution, the same synchronization source priority can be pre-configured for eNB and gNB, and hence the NR V2X UE can choose eNB or gNB as synchronization reference by itself when the NR V2X UE receives synchronization signals from both eNB and gNB. For the second solution, a synchronization source indicator pre-configured by gNB should be considered to identify the synchronization source priority order among eNB, gNB and GNSS if the NR V2X UEs can detect a gNB in a carrier, and hence the NR V2X UE can choose eNB, gNB or GNSS as synchronization reference according to the indicator when the NR V2X UE receives synchronization signals from both eNB, gNB and GNSS. 
For the first solution, the synchronization source priority between eNB and gNB is implemented by NR V2X UE, for example the NR V2X UE can select the synchronization source that the corresponding synchronization signal has larger received signal strength. However, for this solution, the NR V2X UEs may select different synchronization sources as synchronization reference when the NR V2X UEs is located around the middle region between the eNB coverage and gNB coverage. Then, the NR V2X UEs may follow different synchronization reference timing and the timing misalignment issue may occur for the NR V2X communication among these NR V2X UEs. Hence, the first solution is not preferred, and the second solution may be better. We propose that a synchronization source indicator pre-configured by gNB should be considered to identify the synchronization source priority order among eNB, gNB and GNSS if the NR V2X UEs can detect a gNB in a carrier for the scenario that eNB & gNB coexistence around the NR V2X UEs. On the other hand, if the NR V2X UEs detect no gNB in a carrier, the following priority rules proposed in section 2.1.1 can be modified as follows:
 (1) P1 : GNSS
 (2) P2: eNB
 (3) P3: the following UE has the same priority:
    a) NR V2X UE directly synchronized to GNSS
    b) NR V2X UE directly synchronized to eNB
c) NR V2X UE directly synchronized to gNB
 (4) P4: the following UE has the same priority:
    a) NR V2X UE indirectly synchronized to GNSS (if RAN1 decides to differentiate between direct and indirect synchronization to GNSS)
    b) NR V2X UE indirectly synchronized to eNB
    c) NR V2X UE indirectly synchronized to gNB
 (5) P5: the remaining NR V2X UEs have the lowest priority
Proposal 3: For the scenario that eNB & gNB coexistence around the NR V2X UEs, a synchronization source indicator pre-configured by gNB should be considered to identify the synchronization source priority order among eNB, gNB and GNSS if the NR V2X UEs can detect a gNB in a carrier.

For mode 4 carrier aggregation at this scenario, synchronization carrier with highest Rel-14 priority sync reference in Set-B can be chosen if two or more potential synchronization carriers are present in Set-B. We assume that the priority order for all synchronization sources, including the priority order for eNB and gNB has been defined. By using our proposal in this section, the priority order for eNB and gNB can be defined. Hence, the agreements of synchronization carrier selection for mode 4 CA in Rel-15 3GPP V2X phase 2 can be reused in NR V2X for the scenario that eNB & gNB coexistence around the NR V2X UEs.
Proposal 4: For the scenario that eNB & gNB coexistence around the NR V2X UEs, the agreements related to synchronization carrier selection in Rel-15 3GPP V2X phase 2 also can be reused in NR V2X if the priority order for eNB and gNB has been defined.


Figure 2: An illustration of synchronization source selection for the scenario that eNB & gNB coexistence around NR V2X UEs

2.2 Issues and mechanisms on the design of Sidelink SS Block 
In RAN1#94bis meeting, the NR V2X sidelink synchronization signal related agreements are achieved as follows,
Agreements:
· The design of NR V2X sidelink synchronization signals and PSBCH uses NR SSB structure as the starting point with the following properties,
· 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)
Besides, in last RAN1 meeting, the related agreement are shown as follows,
Agreements:
· For the evaluation of S-PSS/S-SSS, the sequences and/or polynomials used in NR Uu PSS/SSS are used as the starting point of the NR V2X S-PSS/S-SSS design.
· Others are not precluded.

Hence, the design for NR V2X synchronization signals include sidelink PSS (S-PSS) and sidelink SSS (S-SSS) and PSBCH can reference to that agreed in NR SI/WI.
For the sidelink synchronization signals of NR V2X, the sequences of NR-PSS and NR-SSS agreed in Rel-15 NR WI can be used as the baseline sequences for NR V2X sidelink synchronization signals, as shown in the above-mentioned agreement. The agreements and working assumption related to sequence design for NR-PSS and NR-SSS in Rel-15 NR WI in [7-8] are shown as follows,
Agreements: 
· Confirm following working assumptions on NR-PSS as agreements
. Number of PSS sequences: 3
1. PSS sequence details:
1. Frequency domain-based pure BPSK M sequence (fixing the time/freq. offset ambiguity)
1. 1 polynomial: Decimal 145 (i.e. g(x) = x7 + x4 + 1)
1. In freq. domain 3 cyclic shifts (0, 43, 86) to get the 3 PSS signals
1. Initial poly shift register value: 1110110
Working assumption: 
· NR-SSS sequence design is 1 polynomial with 127 cyclic shifts, and 1 another polynomial with 9 cyclic shifts
· Two generator polynomials will be defined for m-sequences, and cyclic shift according to NR-cell ID is applied to each m-sequence
· Two polynomials are generated by g0(x) = x7 + x4 + 1 and g1(x) = x7 + x + 1
· Initial state is [0000001]
· The cyclic shift values  and  are jointly determined by the cell IDs carried by NR PSS (i.e., ) and NR SSS (i.e., )), where the cell ID is given by 
· 
· 

Agreement: 
Confirm Working Assumption for NR-SSS design from RAN1#89, with following updates
. Ordering of initial state:
2. NR-SSS, initial value x(0) = 1, x(1) = 0, x(2) = 0, x(3) = 0, x(4) = 0, x(5) = 0, x(6) = 0
. Cyclic shift values m0 and m1:
3. Which are now in R1-1711888
Hence, we can reuse the above-mentioned m-sequences based NR-PSS and NR-SSS as the sidelink synchronization signals for NR V2X. However, some parameters in NR-PSS and NR-SSS, including the number of sequences, the values of cyclic shift and so on, should be revised for the sidelink synchronization signals for NR V2X in order to meet the purposes and requirements for NR V2X, where the details of revision are FFS. 

Proposal 5: The M-sequence based NR-PSS and NR-SSS are agreed to be reused as the baseline sequences for S-PSS and S-SSS of NR V2X. However, some parameters, including the number of sequences, the values of cyclic shift and so on, should be revised for S-PSS and S-SSS in order to meet the purposes and requirements for NR V2X, where the details are FFS.
In 5G NR, the PBCH payload consists of MIB and the additional timing information. The NR PBCH content can be classified into the following information
· System timing: SFN, half radio frame;
· TDD configuration
· Priority information
· [bookmark: OLE_LINK73][bookmark: OLE_LINK74]Initial access: subCarrierSpacingCommon, ssb-SubcarrierOffset, dmrs-TypeA-Position, pdcch-ConfigSIB1, MSB of the subcarrier offset between SSB and the common resource block grid (FR1) / SSB index(FR2);
· Cell related: cellBarred, intraFreqReselection;
The details of PSBCH for NR V2X are FFS, in order to meet the purposes and requirements for NR V2X.
Proposal 6:  The contents of PSBCH for NR V2X are FFS.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Another important issue for the design of S-SSB is the adoption of subcarrier spacing in the S-SSB, especially in the cases of high UE speed & high carrier frequency that may introduce severe inter-carrier interference and hence significantly degrade system performance. 
It is agreed that S-SSB has the same numerology, which includes subcarrier spacing (SCS) and CP length, as that of control and data channels for a given carrier in last RAN1 meeting. Besides, in last RAN1 meeting, several values of carrier frequency, subcarrier spacing, and UE speed are also agreed in the evaluation assumptions for sidelink synchronization LLS including subcarrier spacing of 15, 30, 60 kHz and UE speed of up to 120km/h (mandatory) and 250km/h (optional) are used for carrier frequency of 6GHz. Also, it is also agree that subcarrier spacing of 60, 120 kHz and UE speed of up to 120km/h (mandatory) are used for carrier frequency of 30GHz. 
In the cases of high UE speed & high carrier frequency for NR V2X, for example carrier frequency is 6GHz and the UE speed is 120km/h (the maximum absolute vehicle speed may be 240km/h), the normalized Doppler frequency defined as fd*TU where fd is the maximum Doppler frequency and TU is the useful symbol duration (TU=66.67 sec when subcarrier spacing is 15 kHz) will be up to 8.8% when subcarrier spacing is 15 kHz. And the normalized Doppler frequency up to about 0.1 will significantly degrade system performance, as shown in Figure 3. In Figure 3, the system performance degradation at different normalized Doppler frequency  where =0.001, 0.025, 0.05 and 0.1 are shown, where the theoretical BER analysis results and simulation results with curves of pre-coded BER versus Eb/N0 associated with variant  were plotted. Also in this figure, an OFDM system with 16-QAM modulation over the 6-tap typical urban (TU6) channel and assumptions of perfect synchronization and channel estimation are considered. From above-mentioned analysis, subcarrier spacing of 15kHz is not appropriate to be adopted for the case that carrier frequency is 6GHz and the UE speed is 120km/h because  is 8.8%. Similarly, subcarrier spacing of 15kHz and 30kHz are not appropriate to be adopted for the case that carrier frequency is 6GHz and the UE speed is 250km/h because is 18.4% and 9.2%, respectively. Besides, subcarrier spacing of 60kHz is also not appropriate to be adopted for the case that carrier frequency is 30GHz and the UE speed is 120km/h because  is 11%. Therefore, adoption of larger subcarrier spacing should be considered in the cases of high UE speed & high carrier frequency to alleviate inter-carrier interference due to Doppler effect for NR V2X.



Figure 3: Pre-coded bit error rate at  =0.1, 0.05, 0.025 and 0.001 for theoretical and simulated results in OFDM

Proposal 7: In the design of S-SSB, adoption of larger subcarrier spacing should be considered in the cases of high UE speed & high carrier frequency to alleviate inter-carrier interference due to Doppler effect for NR V2X.

2.3 Considerations on the Sidelink Synchronization Issues due to Different SCS
Compare to LTE, support of multiple numerologies is one of the key features for NR. In order to meet the low latency requirements for NR V2X, multiple SCS will be supported for NR V2X. And the SCS related agreements on the physical channel for NR V2X are shown in [2] as follows,
Agreements:
· RAN1 to continue study on the physical channel considering at least the following aspects:
· Subcarrier spacing
· Candidates for further study are: 
· FR1: 15 kHz, 30 kHz, 60 kHz, 120 kHz 
· FR2: 30 kHz, 60 kHz, 120 kHz, 240 kHz
· Companies are encouraged to consider the potential issues and benefit of introducing new subcarrier spacing.
Besides, in last RAN1 meeting, subcarrier spacing of 15, 30, 60 kHz for carrier frequency of 6GHz in FR1 and subcarrier spacing of 60, 120 kHz for carrier frequency of 30GHz in FR2 are agreed in the evaluation assumptions for sidelink synchronization LLS.
From above agreements, multiple SCS may be supported for NR V2X SLSS/PSBCH transmission. Hence, there will be a case that NR V2X UEs located in different cells transmit SLSS/PSBCH with different subcarrier spacing, or in-coverage NR V2X UEs and out-of-coverage NR V2X UEs transmit SLSS/PSBCH with different subcarrier spacing. In this case, a new synchronization mechanism should be considered for NR V2X. 
Proposal 8: For a case that NR V2X UEs located in different cells transmit SLSS/PSBCH with different subcarrier spacing, or in-coverage NR V2X UEs and out-of-coverage NR V2X UEs transmit SLSS/PSBCH with different subcarrier spacing, a new synchronization mechanism should be considered for NR V2X. The details are FFS.
3.  Conclusion
In this contribution, we discuss sidelink synchronization for NR V2X. Based on the analysis, we have the following observation and proposals:
Observation 1: For NR V2X, both NR V2X service and LTE V2X service can be provided by each NR V2X UE, where the NR V2X transceiver and LTE V2X transceiver are both equipped in the NR V2X UE.
[bookmark: _GoBack]Proposal 1: For the scenario that only gNB around the NR V2X UEs, the agreements related to synchronization source priority in Rel-14 LTE V2X can be reused in NR V2X. In other words, we just replace eNB by gNB in the agreements related to synchronization source priority in Rel-14 LTE V2X.
Proposal 2: For mode 4 carrier aggregation at the scenario that only gNB around the NR V2X UEs, the agreements related to synchronization carrier selection in Rel-15 3GPP V2X phase 2 can be reused in NR V2X.
Proposal 3: For the scenario that eNB & gNB coexistence around the NR V2X UEs, a synchronization source indicator pre-configured by gNB should be considered to identify the synchronization source priority order among eNB, gNB and GNSS if the NR V2X UEs can detect a gNB in a carrier.
Proposal 4: For the scenario that eNB & gNB coexistence around the NR V2X UEs, the agreements related to synchronization carrier selection in Rel-15 3GPP V2X phase 2 also can be reused in NR V2X if the priority order for eNB and gNB has been defined.
Proposal 5: The M-sequence based NR-PSS and NR-SSS are agreed to be reused as the baseline sequences for S-PSS and S-SSS of NR V2X. However, some parameters, including the number of sequences, the values of cyclic shift and so on, should be revised for S-PSS and S-SSS in order to meet the purposes and requirements for NR V2X, where the details are FFS.
Proposal 6:  The contents of PSBCH for NR V2X are FFS.
Proposal 7: In the design of S-SSB, adoption of larger subcarrier spacing should be considered in the cases of high UE speed & high carrier frequency to alleviate inter-carrier interference due to Doppler effect for NR V2X.
Proposal 8: For a case that NR V2X UEs located in different cells transmit SLSS/PSBCH with different subcarrier spacing, or in-coverage NR V2X UEs and out-of-coverage NR V2X UEs transmit SLSS/PSBCH with different subcarrier spacing, a new synchronization mechanism should be considered for NR V2X. The details are FFS.
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