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1 	Introduction
In the RAN1#98 meeting discussion on NR V2X sidelink synchronization continued and the further agreements were made.
In this contribution we discuss details of NR V2X sidelink synchronization procedure and S-SSB design.
2 	Discussion on synchronisation procedures

In the email discussion after the RAN1#98 meeting the following agreement was made:

Agreement:
        For confirmation of the working assumption of synchronization priority rules, eNB/gNB should be included into the priority order of GNSS-based synchronization.
	GNSS-based synchronization
	gNB/eNB-based synchronization

	•                 P0: GNSS 
•                 P1: UE directly synchronized to GNSS 
•                 P2: UE indirectly synchronized to GNSS
•                 P3: gNB/eNB
•                 P4: UE directly synchronized to gNB/eNB 
•                 P5: UE indirectly synchronized to gNB/eNB 
•                 P6: the remaining UEs have the lowest priority.
	•                 P0’: gNB/eNB
•                 P1’: UE directly synchronized to gNB/eNB 
•                 P2’: UE indirectly synchronized to gNB/eNB 
•                 P3’: GNSS 
•                 P4’: UE directly synchronized to GNSS 
•                 P5’: UE indirectly synchronized to GNSS
•                 P6’: the remaining UEs have the lowest priority. 


  When GNSS-based synchronization is (pre-)configured, it is also supported to disable the use of P3, P4, P5 by (pre-)configuration (i.e., a UE skips P3, P4, P5 in synchronization reference selection procedure). Details are up to RAN2

When UE is configured to use the left column, it is typically using dedicated carrier for sidelink transmissions. The other option is that the UE is in the shared carrier and the base stations are synchronized to GNSS and the operator wants UEs to prioritize GNSS. The reason for this may be to try avoiding timing errors related to propagation delay of synchronization signals from gNB to UE. Regarding the operation based on the right column the typical scenario is shared carrier operation where it is important that the timing of the sidelink transmissions is aligned with the transmissions in the Uu interface. If the SL UEs are out of the coverage of gNB/eNB transmissions it is beneficial that they select a common synchronization source. GNSS is a good choice in that case.
The 5G V2X UE may be capable of maintaining synchronization to multiple synchronization sources or at least capable of searching higher priority synchronization source when operating using lower priority source. In order to assist UE in synchronization source selection and operation with multiple synchronization sources it would be beneficial if the information, whether gNB/eNB is synchronized to GNSS, is provided to V2X UE. Based on this information UE could know, if it is likely that all the nearby UEs are directly or indirectly synchronized to GNSS. For gNB/eNB based synchronization, accuracy of the timing can be improved if UE knows the propagation delay of the synchronization signal from gNB/eNB to the UE. In order to realize this, the simplest way could be that gNB/eNB location is signalled to the V2X UEs. V2X UE knows its own location and can then estimate the propagation delay.
When V2X UE uses eNB/gNB as the synchronization source the natural choice for shared carrier is that the eNB/gNB operating in the same carrier is used as the synchronization source. If V2X UE is not able to receive any eNBs/gNBs in the V2X carrier the UE should choose eNB/gNB in some other carrier. In order to do that UE should know which gNBs/eNBs are synchronized to same source and can provide the equivalent synchronization information. Also, in dedicated carrier operation if UE needs to use gNB/eNB based synchronization it should know which eNBs/gNBs are synchronized to the same source.
Proposal 1: For eNB/gNB based synchronization, information whether the eNb or gNB is synchronized to GNSS is informed to the V2X UE.
Observation 1: Propagation delay can add inaccuracy to the eNB/gNB based synchronization signal. UE can compensate/reduce the inaccuracy if it knows the location of the eNB/gNB and calculates the distance to the eNB/gNb.
Proposal 2: Information, which eNBs/gNBs are synchronized to the same synchronization source and can provide equivalent synchronization information, is (pre)configured to the V2X UEs.

The synchronization priority table above does not distinguish LTE UEs and NR UEs. According to the WID ‘not co-channel’ coexistence of LTE and NR sidelinks is assumed. For eNB/gNB based synchronization, if NR V2X UE uses LTE SLSS as the synchronization source it should know whether the eNB that is used as the original synchronization source for generating the SLSS is a good choice also for V2X transmissions in NR SL carrier. This means that NR V2X UE should decide if the LTE SLSS is good choice for NR V2X transmissions. The NR V2X should then generate NR SLSS based on LTE SLSS. RAN1 should discuss if some of the NR V2X SLSS IDs correspond to synchronization obtained from eNB and some correspond to synchronization obtained from gNB.
For GNSS based synchronization the situation is more straightforward. It can be assumed that some NR V2X SLSS IDs indicate direct and indirect GNSS as the synchronization source. Therefore, obtaining GNSS based synchronization from LTE SL UE can be supported from the specification perspective. 
Proposal 3: LTE V2X UE can be a synchronization source for NR V2X transmission when the LTE SLSS ID indicates that the synchronization source of the LTE UE is GNSS. FFS for the case when LTE SLSS ID indicate that the synchronization source is eNB.
In case of unicast or groupcast communication, synchronization source changes can be problematic when the UEs move in and out of the coverage area of GNSS or NR/LTE network and the highest priority synchronization source changes and UEs need to synchronize to the new source. Loss of synchronization could be avoided if the SLSS of a specific UE (e.g. platoon head) could be prioritized. Obviously, this kind of higher priority UE should use the highest priority synchronization source available for its own SLSS generation, so that all the transmissions in the same carrier use the same synchronization as much as possible. We assume that Rx UE can follow the SLSS transmission from other UEs also when it uses GNSS or gNB for synchronizing its own transmissions.
Proposal 4: In unicast and groupcast, the SLSS of a specific UE can be prioritized over other SLSS transmissions
3	Discussion on SL synchronisation signal design
In RAN1#96bis following agreements were made in context of SL synchronisation channel design:
	[bookmark: _Hlk20484308]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




[bookmark: _Hlk21333221]In RAN1#97 following agreements were made:
	Working assumption:
· For the NR SLSS, 
· Same sequence is used for both symbols of S-PSS
· Same sequence is used for both symbols of S-SSS
Agreements:
The impact on detection probability performance of having or not having a transient period between S-PSS and S-SSS symbols is used to evaluate the following:
· Alt 1: S-PSS symbols and S-SSS symbols are adjacent.
· Alt 2: S-PSS symbols and S-SSS symbols are not adjacent.
FFS (aim to conclude this week – see below)
· The power difference between S-PSS and S-SSS symbols.
· The transient duration.
Agreements:
The following parameters are assumed for evaluation:
· 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
· Opt.3) companies to report the assumed MPR values
· Transient period is
· 10us for FR1; 5us for FR2
· Waveform puncturing during the transient period
· S-PSS detection search window: 80ms and 160ms

[S-SSB periodicity related agreements in Section 3.3]



Correspondingly, in RAN1#98 following agreements were made:
	[bookmark: _Hlk20484388]Agreements:
· For S-SSB pattern design, the first symbol is PSBCH
· Note: no specific symbol(s) reserved for AGC tuning

Agreements:
· The number of NR V2X SSID is 672 with the combination of {2 S-PSS candidates * 336 S-SSS candidates}.
Agreements:
· NR S-SSB structure for NCP is as follows:
[image: ]
· For the case of ECP, the structure is the same as the above except that the number of PSBCH symbols after S-SSS is only 6
Send LS to RAN4 (R1-1909788, Teng, CATT) with the above agreements, and add:
· It is up to RAN4 to decide whether a transient period is necessary or not. If so, to address the transient period, one possibility is to shift the symbols starting the first S-SSS symbol by at least one symbol. 
The draft LS is approved with the following updates:
· Remove the 2nd & the 3rd last agreements
· , and respectfully asks RAN4’s feedbacks on whether a transient period is needed or not
With the final LS in R1-1909874
[S-SSB periodicity related agreements in Section 3.3]



In this section we discuss on matters related to the SL SS design and S-SSB structure.
3.1 NR SL SS design
In [3] we evaluated the properties of different sequences and concluded that using same polynomial as in NR-UU (polynomial 145) with different cyclic shifts of different polynomial (polynomial 131, 2nd generator polynomial of NR-UU SSS) have similar properties and could be used for S-PSS .
Observation 2: Either different cyclic shifts of NR-PSS (polynomial 145) or polynomial 131 can be used as S-PSS based on sequence properties. 
As the evaluation does not seem to indicate any major different between the two considered options, both options could be considered. It could be argued, based on the RAN plenary guidance [4], that the NR-Uu PSS baseline polynomial would be preferable to be selected. For both options it would be necessary to (re-) determine the ID to cyclic shift mapping.   
Proposal 5: Use two different cyclic shifts (versus NR-Uu) of NR-PSS (polynomial 145) or two cyclic shifts of polynomial 131 as S-PSS ID. 
In RAN1#98 it was agreed that 2 IDs will be used in S-PSS. Hence two cyclic shifts would be needed to be used assuming that single sequence is used on both symbols as per working assumption made in RAN1#97. If NR-Uu PSS is used with same initialization, it would be natural to choose the cyclic shift values sufficient number of shifts away from the used values, e.g. two values among the set {[21,22], [64,65], [107,108]}. Correspondingly two cyclic shift values could be selected e.g. among the candidates listed in [3] if polynomial 131 would be used.
Proposal 6: If NR-PSS polynomial, with same initialization, is used as S-PSS, use two cyclic shift values that are ≥21 shifts separated from cyclic shift values used for NR-Uu. 
There does not seem to be any strong need to change the SSS design from the one used in NR-Uu, thus it is proposed to use same s, it would seem simplest to use the NR-Uu SSS design for the S-SSS. 
Proposal 7: Use the NR-Uu SSS design as a baseline for S-SSS design. 
In LTE the id space is divided between in-coverage and out-of-coverage and also the SL id is determined by gNB id (in-coverage). In NR there are different use-cases (unicast/groupcast) and additional synchronisation sources (GNSS, gNB, NR UE, and eNB), which should be given different priorities, as taken as a working assumption in RAN1#96. If the UE can separate different SL synchronisation sources based on the S-SSB, in addition to in-coverage and out-coverage, it could simplify the synchronisation procedure. In RAN1#98 it agreed to support SS ID space of 672. This would enable sharing the ID space between e.g. different synchronisation sources 
Proposal 8: Identity space supported by S-SSB accounts possibility to separate different synchronisation sources and possibly also use cases. 
3.2 S-SSB design
In RAN1#96bis it was agreed that the S-SSB BW is 11PRB. With narrower S-SSB BW selected, the number of symbols may need to be increased compared to NR to maintain the same coding rate or the payload decreased. In NR-Uu SSB design, PBCH decoding performance is limiting factor in terms of the one-shot performance. Thus, if the coverage of S-SSB is to be increased (with similar payload), the number of symbols would need to be increased. The LTE SL PSBCH occupies 7 symbols (+2 for DMRS) over 6PRBs. Now, assuming that S-PBCH payload is similar as for NR and that we would like to keep the coding rate and DMRS density (every 4th RE) similar, approximately 8 to 9 symbols would be needed for PSBCH.  
In last meeting agreements regarding the S-SSB structure were made. It was agreed to have one PSBCH symbol placed to the start of the slot and that no specific symbol is reserved for AGC purposes. Furthermore, additional 8 PSBCH symbols were introduced for NCP and 6 PBSCH symbols for ECP. In addition it was agreed not to have any symbol in between S-PSS and S-SSS and that one symbol at the end is reserved for switching gap. The structure is illustrated in Figure 3 below. 

[image: ]
Figure 3. Illustration of possible NR-V2X S-SSB design
Now while it was left open for further consideration based on RAN4 feedback [5], it is good to note that in case that S-PSS is sent at higher power than other symbols and if transient is needed, it would be required on both sides of the S-PSS symbols. I.e. there would be possibly need for transient during the PSBCH symbol preceding the S-PSS as well as any symbol after S-PSS. Thereby it does not seem attractive to support higher transmission power for S-PSS, especially with higher scs, as it may affect the overall performance of S-SSB detection. 
In the design agreed in last meeting, there are no symbols reserved specifically for DM-RS, and the S-SSS is located near the beginning of the slot. Thus to ensure high speed performance on PSBCH, it would seem necessary to introduce frequency multiplexed DM-RS to PSBCH symbols. In principle two approaches can be considered to achieve this; either re-use the PBCH DM-RS design from NR-Uu, or introduce a new DM-RS pattern, for example by using NR-Uu PDSCH type 1/2 mapping. In case of NR-Uu PBCH DM-RS design, each (PBCH) symbol has DM-RS in every 4th RE. On other hand e.g. PDSCH TypeA Configuration type-2 mapping with has DM-RS in 4 REs in selected symbols. Assuming that configuration with 3 additional symbols woudk be used, the DM-RS would be present in three symbols (5,8,11) as the first (front-loaded) DM-RS symbol will fall on top of synchronisation signals. Examples illustrated in Figure 4 assuming single port transmission for PSBCH (and whole S-SSB). The Configuration Type2 would offer lower DM-RS overhead, while it would not be as efficient against severe frequency selectivity and not as good frequency estimation performance. Of course, Configuration type-1 could be considered, increasing the frequency density of DM-RS (to every 2nd RE) in selected symbols. Note in order to have DM-RS in 3 symbols in case of ECP when the last (12th) symbol is reserved for gap, it would be necessary to modify the dmrs-AdditionalPosition values to have DMRS in 3 symbols, hence the Configuration type-1/2 would not be directly applicable for ECP. 
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(a)
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Figure 4. Illustration of possible PSBCH DM-RS pattern alternatives based on: (a) NR-Uu PBCH DM-RS and (b) PDSCH DM-RS Type A Configuration Type-2 with 3 additional DM-RS symbols
In overall, it would appear to be simplest and most robust to re-use the DM-RS pattern of NR-Uu PBCH.
Proposal 9: Re-use the NR-Uu PBCH DM-RS pattern for PSBCH. 
 
3.3 S-SSB periodicity
	Agreements:
· In NR V2X, from transmitter perspective, the period (P1 in unit of ms) of S-SSB(s) transmission is the same for all SCS, for further down-selection:
· Alt 1: the number of S-SSB(s) transmitted within P1is (pre-)configurable.
· Alt 2: the number of S-SSB(s) transmitted is fixed within P1 per SCS.
· Alt 3: only one S-SSB for all SCS is transmitted within P1.

Agreements:
At least for evaluation, one S-SSB transmission with at least the following periodicity:
· 160ms period at least for 15kHz SCS.
· FFS other value(s)




In RAN1#98 it was concluded that:
	Agreements:
· 160ms is supported as the S-SSB periodicity for all SCS.
· The number of S-SSB transmissions within one S-SSB period is (pre)configurable
· [Updated part omitted]
· FFS details for the multiple S-SSB transmissions within one S-SSB period (the set of slots, repetition?, etc.)


Agreements:
The following values with change marks are further agreed:
· Note: the values in bracket are subject to further discussion regarding potential removal all-together
For FR1:
· For 15kHz SCS, {1, [2]}
· For 30kHz SCS, {1, 2, [4]}
· For 60kHz SCS, {1, 2, 4, [8]}
For FR2:
· For 60kHz SCS, {1, 2, 4, 8, 16, 32}
· For 120kHz SCS, {1, 2, 4, 8, 16, 32, 64}




In last meeting the periodicity for S-SSB was discussed and it was agreed that for all SCS a period of 160ms is supported. Then depending of the SCS, different number S-SSB transmissions within one S-SSB period can be preconfigured. This can be used to reduce the detection time of S-SSB (e.g. multiple one-shot attempts per time unit). For FR1 the number of S-SSB transmissions was left partially open, i.e. certain numbers where left in square brackets. To have the option to reduce the detection time also for e.g. 15kHz, it would be preferable to support the additional number of S-SSBs per period.   
Proposal 10: Support additional number of S-SSB transmissions per period for 15kHz, 30kHz and 60kHz in FR1 as follows:
· For 15kHz SCS, {1, 2}
· For 30kHz SCS, {1, 2, 4}
· For 60kHz SCS, {1, 2, 4, 8}
It was left open whether the multiple S-SSB within a period are transmitted as burst (i.e. in close proximity of each other in time) or distributed over the whole period. As the maximum search period is agreed to be 160ms (with one S-SSB only) there does not seem to be two much difference from UE search complexity perspective in either approach. When considering scenarios where in-coverage device is configured to transmit S-SSB, in case of unpaired spectrum there would be need to account the possible restrictions due to UL-DL slot configuration. In case of sending the S-SSBs in a burst-like manner, it may not be possible to have an deterministic S-SSB time pattern due to DL slots reservation. Correspondingly in case of distributed (over the whole period), the even distribution may not be always necessarily possible as the S-SSB period could be even 2.5ms or 5ms, which is shorted than UL-DL slot configuration period, but it would seem more feasible to find suitable time locations that are evenly distributed. 
Proposal 11: If multiple S-SSBs are transmitted within the period (of 160ms), the S-SSBs can be distributed over the whole period.
Additional open aspect related to support of repetition or using different spatial beams. The difference is whether UE can assume that the S-SSBs within a period have been sent via same spatial filter (i.e. repeated) or not. Setting the assumption that S-SSB can be assumed to be sent via same spatial filter always, would in practise preclude the possibility to use beam forming in the future. Also if the S-SSBs are distributed even over the period, using combining of multiple transmission does not seem that attractive from UE buffering perspective.
Proposal 12: If multiple S-SSBs are transmitted within the period (of 160ms), UE may not assume that they are sent via same spatial filter.
3.4 S-SSB/PSBCH content
The PBCH payload size in NR is 56 bits (including 24 bit CRC) carried by 48 PRBs (including DMRS at ¼-density). In LTE the SL-MIB carries timing related information (SFN, sub-frame), slot pattern and transmission bandwidth configuration together with the coverage case indication. In NR, part of the information needed by the is carried e.g. by DRMS. Like discussed in Section 3.1, S-SSB would need to carry information to separate different synchronisation conditions, as well possible sources and use cases.
In terms of timing related information, in NR this is provided partly by MIB (6 MSB bits of SFN), PBCH payload (four LSBs of SFN) and also informed via SSB index (in PBCH payload till Lmax=8, and also in MIB for Lmax=64) together with predefined SSB time location pattern. This gives the timing for the UE down to slot level. In LTE-V2X, corresponding information is carried by MIB. In NR the number of slots in a radio frame will depend on the used numerology and thus the number of bits needed to provide the information may increase. One approach, used in NR is to use predefined candidate time pattern for SSBs (e.g. within 5ms), together with corresponding indexing (SSB index) to a carry additional timing information down to slot level. This would reduce the amount of information that would need to be carrier by S-SSB. However, if, the difference compared to NR is that the slots where S-SSB can be sent would be restricted e.g. by UL-DL slot configuration, thus it might not be possible to determine single pattern to enable support of multiple S-SSBs within a period. Other alternative would be to provide the slot index directly. However, when considering higher subcarrier spacings, e.g. 60kHz or 120kHz, the number of slots in one radio frame gets rather high (i.e. 40 of 80), thus up to 7 bits would be needed. Reducing the size of slot timing indication by indicating only few slots from the start of the frame, might not be desirable as these might not align well with UL-DL slot pattern, unless the UL-DL slot pattern is accounted in some manner. 
Observation 3: To support different deployments with different UL-DL slot configurations, it might not be possible to support fixed S-SSB candidate time location pattern. 
Observation 4: Indicating slot index directly might not be feasible due to larger number of bits needed.
Proposal 13: SFN information is carried as a part of PSBCH payload.
For unpaired spectrum operation, there would need to be provide UL-DL slot configuration (TDD-UL-DL-ConfigCommon) for the UE. In LTE V2X the possible UL-DL slot configuration options cover the configurations given in Table 4.2-2 in 36.211. In NR V2X, this information can be rather large, depending on the used sub-carrier spacing. However it also provides additional flexibility and forward compatibility to the deployments, and therefore it would seem preferable not to restrict this information. Thus it would be good to consider whether this information can be carried by S-SSB.
Proposal 14: UL-DL slot configuration (TDD-UL-DL-ConfigCommon) is carried as part of PSBCH payload.

In LTE V2X the transmission bandwidth configuration is provided as a part of the MIB. In NR-Uu the initial DL BWP is set to be same as the CORESET#0 BW (BW and location). It has was taken as a working assumption in RAN1AH1901 (later confirmed in RAN1#95) that only one SL-BWP is configured per carrier and agreed that SL-BWP configuration is separate from the NR-Uu BWP configuration. It also has been agreed that one SL BWP is (pre-)configured for RRC IDLE and out-of-coverage NR V2X UEs in a carrier (RAN1#95). Thus based on these agreements, it would appear that the SL-BWP is known by the UE, and there is no need to provide it again in MIB. As PSCCH/PSSCH will have same numerology as S-SSB, there would not be any need to include any numerology indication to SL-MIB.
Observation 5: SL-BWP (also for IDLE) can be assumed to be (pre-)configured for the UE (including the numerology), thus there would not appear to be any no need to provide the information again in MIB.
In NR, the SSB provides UE the information on the frequency relation of the SSB and the initial BWP. In addition, in NR, an offset was introduced to enable reducing the synchronization raster points by enabling SSBs to be placed off the PRB raster of the data (while to same subcarrier raster). For NR V2X, it has been agreed (in RAN1#AH1901) that S-SSB frequency location are (pre-)configured in advance. Following from this and as the SL-BWP configuration can also be assumed to be known (as noted above), there seems to be no need to provide information on the frequency relation of BWP and S-SSB in MIB.  If the S-SSB candidate frequency locations are preconfigured, there would neither be need to have this information included to the PSBCH, if it can be assumed that S-SSB is always on same PRB grid as data. 
Observation 6: As SS raster location is (pre-)configured, it would appear to be possible to assume that S-SSB is always aligned with common PRB raster of the BWP and there is no need to provide this information in PSBCH.
4	Conclusions
In this contribution, we have discussed synchronization aspects of NR V2X. In Section 2, we have the following observations and proposals in relation to synchronisation procedures:

Proposal 1: For eNB/gNB based synchronization, information whether the eNb or gNB is synchronized to GNSS is informed to the V2X UE.

Observation 1: Propagation delay can add inaccuracy to the eNB/gNB based synchronization signal. UE can compensate/reduce the inaccuracy if it knows the location of the eNB/gNB and calculates the distance to the eNB/gNb.

Proposal 2: Information, which eNBs/gNBs are synchronized to the same synchronization source and can provide equivalent synchronization information, is (pre)configured to the V2X UEs.

[bookmark: _Hlk20903373]Proposal 3: LTE V2X UE can be synchronization source for NR V2X transmission when the LTE SLSS ID indicates that the synchronization source of the LTE UE is GNSS. FFS for the case when LTE SLSS ID indicate that the synchronization source is eNB.

Proposal 4: In unicast and groupcast, the SLSS of a specific UE can be prioritized over other SLSS transmissions.

In Section 3.1 we discussed the SL synchronisation signal design, namely PSS and SSS and made following observation and proposals:
Observation 2: Either different cyclic shifts of NR-PSS (polynomial 145) or polynomial 131 can be used as S-PSS based on sequence properties. 
Proposal 5: Use two different cyclic shifts (versus NR-Uu) of NR-PSS (polynomial 145) or two cyclic shifts of polynomial 131 as S-PSS ID.
Proposal 6: If NR-PSS polynomial, with same initialization, is used as S-PSS, use two cyclic shift values that are ≥21 shifts separated from cyclic shift values used for NR-Uu. 
Proposal 7: Use the NR-Uu SSS design as a baseline for S-SSS design. 
Proposal 8: Identity space supported by S-SSB accounts possibility to separate different synchronisation sources and possibly also use cases. 

The S-SSB design has been discussed in Section 3.2 and following observations have been made:
Proposal 9: Re-use the NR-Uu PBCH DM-RS pattern for PSBCH. 
In Section 3.3 on S-SSB periodicities it is proposed:
Proposal 10: Support additional number of S-SSB transmissions per period for 15kHz, 30kHz and 60kHz in FR1 as follows:
· For 15kHz SCS, {1, 2}
· For 30kHz SCS, {1, 2, 4}
· For 60kHz SCS, {1, 2, 4, 8}
Proposal 11: If multiple S-SSBs are transmitted within the period (of 160ms), the S-SSBs can be distributed over the whole period.
Proposal 12: If multiple S-SSBs are transmitted within the period (of 160ms), UE may not assume that they are sent via same spatial filter.

Content of PBCH is discussed in Section 3.4, with follow observations and proposals:
Observation 3: To support different deployments with different UL-DL slot configurations, it might not be possible to support fixed S-SSB candidate time location pattern. 
Observation 4: Indicating slot index directly might not be feasible due to larger number of bits needed.
Proposal 13: SFN information is carried as a part of PSBCH payload.
Proposal 14: UL-DL slot configuration (TDD-UL-DL-ConfigCommon) is carried as part of PSBCH payload.
Observation 5: SL-BWP (also for IDLE) can be assumed to be (pre-)configured for the UE (including the numerology), thus there would not appear to be any no need to provide the information again in MIB.
Observation 6: As SS raster location is (pre-)configured, it would appear to be possible to assume that S-SSB is always aligned with common PRB raster of the BWP and there is no need to provide this information in PSBCH.
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Annex A: Earlier agreements
RAN1#94:


RAN1#95:
Agreements:
· BWP is defined for NR sidelink.
· In a licensed carrier, SL BWP is defined separately from BWP for Uu from the specification perspective.
· FFS the relation with Uu BWP.
· The same SL BWP is used for both Tx and Rx.
· Each resource pool is (pre)configured within a SL BWP. 
· Only one SL BWP is (pre)configured for RRC idle or out of coverage NR V2X UEs in a carrier. 
· For RRC connected UEs, only one SL BWP is active in a carrier. No signalling is exchanged in sidelink for activation and deactivation of SL BWP.
· Working assumption: only one SL BWP is configured in a carrier for a NR V2X UE
· Revisit in the next meeting if significant issues are found
· Numerology is a part of SL BWP configuration. 
Note: This does not intend to make restriction in designing the sidelink aspects related to SL BWP.
Note: This does not preclude the possibility where a NR V2X UE uses a Tx RF bandwidth the same as or different than the SL BWP.


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:
· The transmission bandwidth for S-SSB is within the BW of the (pre)-configured SL-BWP.  
· FFS:  The actual transmission BW for S-SSB and sync raster

RAN1#AH1801

Agreements:
· The frequency location for S-SSB is (pre-) configured
· Note: it implies that there is no intended hypothses detection in frequency location of S-SSB performed by the UE for a carrier in a given band
· Note: the potential frequency locations for the (pre-)configured frequency location may be restricted, up to RAN4
· 
Agreements:
· Confirm the working assumption
· Working assumption: only one SL BWP is configured in a carrier for a NR V2X UE
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