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1. Introduction
In RAN1#112 meeting, the following agreements were reached for physical channel structure in SL-U [1].
	[bookmark: _Hlk131662770]Agreement
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· The location of 1st starting symbol can be (pre)configured from {#0,#1,#2,#3,#4,#5,#6} per BWP
· By default (if no (pre)configuration), the location of the 1st starting symbol is symbol#0
· The location of 2nd starting symbol is (pre-)configured from {#3,#4,#5,#6,#7} per BWP
· It shall be configured such that within a slot, the number of symbols used for PSCCH/PSSCH transmission from 2nd starting symbol is not smaller than 6
· It shall be configured such that within a slot, the 2nd starting symbol is later than the 1st starting symbol
· PSCCH/PSSCH transmission starting from 1st or 2nd starting symbol shall have the same ending symbol within a slot
· Note: assume symbol index in a slot starts from #0

Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and interlace, 1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool

Agreement
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS, RAN1 down-select one of followings, or support the combination of followings:
· Alt 1-1a: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· FFS: value of K3
· Alt 2-2a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift
· A UE transmits dedicated cyclic shift on K1 dedicated PRB(s) within this interlace, and transmits common cyclic shift on other PRBs of this interlace
· FFS: value of K1
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace
· Alt 2-4a: each PSFCH transmission occupies 1 dedicated interlace and adopt PRB-level cyclic shift hopping as in NR-U
· Alt 3-2a: each PSFCH transmission occupies K4 dedicated PRB(s) and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set
· FFS: value of K2, K4
· FFS: the impact of PSD limit, e.g., whether/how to handle the case when common PRB and dedicated PRB locate within the same 1 MHz bandwidth, e.g., drop common PRB or reduce power on common PRB in such case
· FFS: whether/how to reduce PAPR of PSFCH transmission

Agreement
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Down-select one or support both of the followings
· Option 1: Such PSFCH occasion(s) are (pre-)configured
· Option 2: Such PSFCH occasion(s) are (pre-)configured and dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 

Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, down-select one of the followings during RAN1#112:
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· FFS: how to deal with the remaining PRBs, e.g. for meeting OCB requirements

Agreement
For S-SSB transmission within 1 RB set, down-select to one or more of the following for 15 kHz and 30 kHz SCS:
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set, e.g. whether 1 or 2 interlaces will be used for S-SSB
· Option 3-1: Transmit S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap between repetitions is (pre-)configured or pre-defined, value of N (e.g., N=2), how to reduce PAPR, etc.
· FFS gap of 0
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH
· Continue studying how to meet the minimum 2 MHz requirements under 15 kHz SCS.

Working assumption
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· At least for COT initiation, TBS is determined based on a reference number of symbols as follows:
· Option 4: The reference number of symbols is determined by (pre-)configuration
· FFS: value range
· FFS: whether a different reference number of symbols is needed for transmission in a shared COT

Agreement
Down-select one or support both of the followings:
· Option 1: Additional candidate S-SSB occasions are excluded from resource pool
· Option 2: Additional candidate S-SSB occasions belong to resource pool
· Note: Companies are encouraged to consider aspects including: S-SSB resource overhead, Tx/Rx UE behavior (e.g., whether any blind detection in Option 2), applicable scenarios, etc.

Agreement
RAN1 further study the followings:
· Whether/how to maintain a COT when the COT contains multiple RB sets and includes S-SSB slot(s), e.g., whether to transmit S-SSB repetitions in more than one RB set, etc.

Agreement
RAN1 further study the followings:
· Whether any updates on power control are necessary considering PSD limit in unlicensed spectrum regulation. 



In this contribution, we will provide discussions and our views on the following technical topics:
· SL resource pool configuration in unlicensed channels
· Resource pool configuration with S-SSB slots exclusion
· Resource pool configuration with bitmap indication
· Physical structure of SL in unlicensed channels
· Interlaced RB based channel structure 
· Contiguous RB based channel structure 
· PSFCH structure
· S-SSB structure
· Channel structure for 60kHz SCS 
· Multiple starting position within a slot
· Physical procedures
· Effects of LBT failure on PSFCH transmission
· Power control for SL-U
· CBR / CR measurements for congestion control in unlicensed channels

2. Discussion
2.1 NR sidelink resource pool configuration in unlicensed channels 
2.1.1 Resource pool configuration with S-SSB slots exclusion
It was agreed that at least R16/R17 NR SL S-SSB slots are excluded from SL resource pool in RAN1#110bis-e, and it is still not determined whether additional candidate S-SSB occasions are excluded from resource pool. No matter for legacy S-SSB slots or additional S-SSB occasions, the design principle should be emphasized that half-duplex issue avoidance. Whenever an S-SSB occasion is contained in a resource pool, some UEs, which use the S-SSB slot but different frequency resources to transmit PSCCH/PSSCH, are not able to receive such S-SSB. The synchronization performance will be degraded because UEs cannot receive additional S-SSBs in RP and there is no normal S-SSB slot(s) due to LBT failure. Furthermore, it also has impact on sidelink resource selection/exclusion procedures, which needs extra enhancement. Even a new S-SSB slot structure may be selected from the 2 options as agreed in last meeting and the details of additional candidate S-SSB occasions are not discussed, the same exclusion rule in legacy should also be followed.
Proposal 1: For Rel-18 SL-U, additional candidate S-SSB occasions/slots are excluded from resource pool.

2.1.2 Resource pool configuration with bitmap indication
The resource pool configuration in Rel-18 SL can also follow the design principle of resource pool configuration in Rel-16 NR V2X. A bitmap with length of 10~160 bits is used for each resource pool to indicate the time domain resources. By configuring different bitmaps, multiple resource pools can be TDM’ed with the granularity of slot. Some slots, such as slots indicated as 0 by bitmap, are excluded from this resource pool. Such semi-static resource pool indication causes physically discontinuous on slots, and then UEs of other RAT may be successful for their LBT on these slots outside a SL resource pool and the current SL COT may also be interrupted. To avoid such issue, a SL resource pool can be configured with a bitmap of all “1” without specification impact. Furthermore, multiple resource pools can be configured FDM’ed within the SL BWP. PSFCH resources can be configured with a periodicity, e.g., 0/1/2/4, within each resource pool.
Proposal 2: For Rel-18 SL-U, the legacy bitmap configuration of resource pool(s) can be followed to indicate time domain resources; both TDM’ed and FDM’ed RP are supported.

2.2 Physical structure for SL-U
2.2.1 Interlaced RB based channel structure
In this section, we discuss remaining open issues for interlaced RB based channel structure.
· Frequency domain resource indication for PSSCH transmission
How to indicate frequency domain resource was discussed in RAN1#110-bis, and the following agreements were reached:
	Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· When more than one RB set is used for transmissions, down-select one of the followings
· Option A: Support that the used interlace index(s) in different RB sets are always the same
· Option B: Support that the used interlace index(s) in different RB sets can be different
· FFS details

Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· Down-select one of the followings
· Option 1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· Option 2: Support explicitly indicating at least the used sub-channel index(s)
· At least RB set index(s) is not explicitly indicated
· FFS details


Generally, there are two ways for frequency domain resource indication: reuse NR SL method or reuse NR-U method. Considering that we have agreed the following mapping between sub-channel and interlace, which is more aligned with NR-U method, it is reasonable to reuse similar mechanism as NR-U for frequency domain resource indication.
Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and interlace, 1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool

Proposal 3: Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· When more than one RB set is used for transmissions, the following option is supported
· Option A: Support that the used interlace index(s) in different RB sets are always the same
Proposal 4: Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· Option 1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)

In NR-U, X+Y bits are used for frequency resource indication, where X=5 or 6 is used for interlace indication for 30k Hz and 15k Hz SCS respectively, Y bits used for RB set indication. Similar mechanism can be applied to SL-U. For example, X bits used for sub-channel indication and Y bits for RB set indication. 
Proposal 5: For interlaced RB based channel structure, frequency domain resource indication mechanism in NR-U can be taken as baseline. 
· X bits used for sub-channel indication
· Y bits used for RB set indication
There are some difference between NR-U and SL-U for frequency resource assignment. For example, up to 2 or 3 resources can be indicated/allocated by SCI/DCI in SL-U, while only one resource is assigned in NR-U. To apply NR-U method to SL-U, at least the following aspects should be considered.
· FRIV1 which is similar as FRIV indication in NR SL is used to indicate the allocated sub-channel of each RB set. In NR-U, X bits are used to indicated the allocated interlaces, and bitmap is used in case of 30kHz SCS and FRIV is used in case of 15kHz SCS. While in SL-U, considering up to 2 or 3 resources need to be indicated by SCI/DCI, if bitmap method is applied, that will need more bits compared to FRIV method. Furthermore, in NR-U, FRIV for interlace indication is determined by first interlace index and number of allocated interlaces. While if up to 2 or 3 resources need to be indicated, the sub-channels in each resource could be different which needs to be indicated. FRIV indication method similar as NR SL can be considered.
· FRIV2 is used to indicate the allocated RB sets of PSSCH. Considering up to 2 or 3 resource can be allocated, the FRIV2 indication can follow the same mechanism as NR SL FRIV, instead of NR-U FRIV.
Proposal 6: For interlaced RB based channel structure, FRIV mechanism in NR SL is applied for allocated sub-channel indication and RB set indication respectively.

· TB size determination
The TB size for initial transmission and re-transmissions should be same. In NR SL, which is based on sub-channel and contiguous PRB, the frequency resource size for different transmissions are same so that the TB size is not variable. While for interlaced RB based SL-U, the frequency resource size for different transmissions can be different because the number of PRBs of interlace can be different. 
Observation 1: For interlace RB based PSSCH transmission, the number of PRBs per sub-channel can be different which have impact on TB size determination.
How to guarantee same TB size for different transmissions in SL-U needs study. One candidate solution is to use the average number of PRBs per sub-channel to determine TB size. The average number of PRBs can be determined by total number of PRBs of the resource pool divided by the number of sub-channels.
Proposal 7: For interlaced RB based PSSCH transmission, TB size of PSSCH can be determined based on average number of PRBs per sub-channel.

· Multiplexing of PSCCH and PSSCH
In RAN1#110-bis, the following agreement was reached:
	Agreement
For PSCCH and PSSCH in SL-U:
· PSCCH is transmitted within 1 sub-channel
· At least support Option 1 below
· Option 1: PSCCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH
· Note: the lowest sub-channel may not be entirely contained in the lowest RB set
· FFS whether/how to handle the case where UEs supporting different bandwidths can use the same resource pool to communicate with each other, e.g., whether/how to additionally support Option 2 below
· Option 2: PSCCH locates in every RB set of corresponding PSSCH
· Note: the above options do not imply any restriction on the mapping of sub-channels to PRBs.
· FFS other details



For the first FFS about supporting different bandwidth, in our view, it is hardly to be supported in SL-U. From the first version of SL, the basic assumption is that all UE can support the same bandwidth so that they can communication with each other since only one SL BWP is supported. If different UE can support different bandwidth, that will complex the system design. We don’t prefer to support it in R18 SL-U. We are open to study it in later release.
Proposal 8: UEs supporting different bandwidths is not supported in R18 SL-U.

2.2.2 Contiguous RB based channel structure
Contiguous RB based transmission is also supported in SL-U. In this case, legacy definition of sub-channel can be reused, such as one sub-channel includes N contiguous RBs. While in SL-U, one resource pool may include multiple RB sets, and a GB may be configured between two RB sets. It is possible that one sub-channel includes some PRBs of GB. The PRBs of GB can only be used when the PSSCH transmission cross multiple RB sets. The mapping between sub-channel and PRBs will have impact on resource selection procedure. 
· Effect of mapping between sub-channel and PRBs on resource selection
The mapping between sub-channel and PRBs was discussed in RAN1#112, the following agreement was reached:
	Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, down-select one of the followings during RAN1#112:
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· FFS: how to deal with the remaining PRBs, e.g. for meeting OCB requirements




According to the above agreements, the mapping between sub-channel and PRBs for contiguous RB-based transmission reuses the mapping rule of legacy NR SL. That is, the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size. While in SL-U, a resource pool may include multiple RB sets and there could be a guard band between any two RB sets. If we follow the same mapping principle as NR SL, that will cause some problems. One illustration is shown in Figure 1. If PSSCH transmission occupies sub-channel 3 only (or sub-channel 4 only), which does not cross multiple RB sets, the PRBs within GB cannot be used for transmission. Then the available PRBs of sub-channel 3 do not include the PRBs of GB which will result in higher coding rate and degrade performance. In some cases, if the number of remaining PRBs in the sub-channel is less than the required number of PRBs for PSCCH, this sub-channel cannot be used for PSCCH/PSSCH transmission. One possible solution to address these issues is that UE excludes some candidate resources located around the guard band during mode 2 RA procedure such that UE avoids selecting these resources which cannot be used for SL transmissions. More specifically, if the starting point or the ending point in frequency domain for a candidate resource is located within the guard band and the candidate resource does not include a sub-channel which is able to contain PSCCH transmission, such candidate resource ought to be excluded from candidate resource set. For example, if one candidate resource corresponds to one sub-channel in Figure 1, both sub-channel 3 and 4 will be excluded from candidate resource set.
Proposal 9: If a candidate resource satisfies at least the following conditions, it should be excluded from candidate resource set:
· The starting point or the ending point in frequency domain for the candidate resource is located within the guard band.
· The candidate resource does not include a subchannel which is able to contain PSCCH transmission.




Figure 1

2.2.3 PSFCH structure
In RAN1#112 meeting, the following agreements for PSFCH structure were achieved.
	Agreement
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS, RAN1 down-select one of followings, or support the combination of followings:
· Alt 1-1a: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· FFS: value of K3
· Alt 2-2a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift
· A UE transmits dedicated cyclic shift on K1 dedicated PRB(s) within this interlace, and transmits common cyclic shift on other PRBs of this interlace
· FFS: value of K1
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace
· Alt 2-4a: each PSFCH transmission occupies 1 dedicated interlace and adopt PRB-level cyclic shift hopping as in NR-U
· Alt 3-2a: each PSFCH transmission occupies K4 dedicated PRB(s) and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set
· FFS: value of K2, K4
· FFS: the impact of PSD limit, e.g., whether/how to handle the case when common PRB and dedicated PRB locate within the same 1 MHz bandwidth, e.g., drop common PRB or reduce power on common PRB in such case
· FFS: whether/how to reduce PAPR of PSFCH transmission




Among these alternatives, we prefer Alt 3-2a. 
For Alt 1-1a, each PSFCH will use the common interlace and dedicated PRB for transmission. The benefit of using an interlace to satisfy OCB requirement is unclear, since the requirement can be satisfied with only 2 PRBs at the 2 edges of an RB set. On the contrary, it may reduce the PSFCH coverage or degrade PSFCH performance. As illustrated in Figure 2 (a), if the dedicated PRB for PSFCH and one of PRBs of the common interlace is within 1MHz bandwidth, the transmission power will be shared between these 2 PRBs because of PSD limitation of regulation. 
In Alt 2-2a, Alt 2-3a and Alt 2-4a, a PSFCH will occupy one interlace which will result in PSFCH capacity issue. One interlace includes 10/11 PRBs, which will reduce the PSFCH capacity about 10 times compared to legacy NR SL PSFCH. It needs lots of specification effort to study how to improve PSFCH capacity. Furthermore, it is not clear whether the enhancements of PSFCH capacity can compensate the capacity loss because of interlace based PSFCH structure. 
For Alt 3-2a, it is a simple structure which requires less specification work than Alt 2-2a, Alt 2-3a and Alt 2-4a. It can reuse legacy HARQ procedure as much as possible. The 2 (i.e., K2=2) common PRBs are configured at edge of RB set which can fulfill OCB requirement, i.e., the gap between these 2 PRBs is larger than 80% bandwidth. Each PSFCH will use these 2 common PRBs and 1 (i.e., K4=1) dedicated PRB for transmission. With proper configuration, the dedicated PRBs for PSFCH and common PRBs will not be within 1MHz bandwidth, so that the PSFCH can use maximum allowed power to transmit. That can provide better performance than Alt 1-1a. The resource mapping between PSSCH and PSFCH can reuse legacy method. Furthermore, Alt 3-2a is also applicable to the case of SCS=60kHz, which is discussed in section 2.2.5. Then there will be unified PSFCH structure in 15kHz/30kHz/60kHz SCS for SL-U. One illustration of Alt 3-2a is shown in the Figure 2 (b).
Proposal 10: Regarding PSFCH transmission under 15 kHz and 30 kHz SCS, Alt 3-2a is preferred.
· Alt 3-2a: each PSFCH transmission occupies K4 dedicated PRB and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set


 
Figure 2

2.2.4 S-SSB structure
The S-SSB structure was discussed in RAN1#112 and the following agreements were reached:
	Agreement
For S-SSB transmission within 1 RB set, down-select to one or more of the following for 15 kHz and 30 kHz SCS:
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set, e.g. whether 1 or 2 interlaces will be used for S-SSB
· Option 3-1: Transmit S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap between repetitions is (pre-)configured or pre-defined, value of N (e.g., N=2), how to reduce PAPR, etc.
· FFS gap of 0
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH
· Continue studying how to meet the minimum 2 MHz requirements under 15 kHz SCS.



To fulfill regulation and PSD requirement, three options on S-SSB frequency structure were selected for further discussion and down-selection. Option 1-1 applies interlaced RB structure while option 3-1 applies repetition. By considering the PSD limitation, if more PRBs within 1MHz bandwidth are used for S-SSB transmission, that will result in less transmission power per PRB which degrades S-SSB detection performance. In NR SL, a S-SSB occupies 11 PRBs, while in NR-U an interlace may have 10 or 11 PRBs in an RB set. When each interlace has only 10 PRBs in an RB set, additional solution to solve this issue is needed, which may introduce more design complexity. Therefore, Option 3-1 with S-SSB repetition can be considered.
In Option 3-1, a gap of 0 between each two repetitions of S-SSB is possible. In NR S-SSB, PSBCH occupies 132 subcarriers and S-PSS/S-SSS occupies 127 subcarriers in frequency domain. For S-PSS/S-SSS, subcarrier #0, #1, #129, #130, #131 are set to zero. When S-SSB is repeated in frequency domain with a gap of zero, it means the gap between PSBCHs is zero while there is always a 5-subcarrier gap between each S-PSS/S-SSS. For non-zero gap(s), it introduces more design complexity to S-SSB repetition and the benefit is not clear. Therefore, Option 3-1 is preferable with contiguously mapping the N repetitions of S-SSB is a simple method to meet OCB requirement.
Regarding Option A of applying temporary OCB exemption, Option A can be a standalone method regardless option 1 and option 3. While it is only applicable to the case of 15KHz SCS.
Proposal 11: To meet OCB and PSD requirement for S-SSB transmission for 15 KHz and 30 KHz SCS: 
· The following option is supported:
· Option 3-1: Repeat S-PSS/S-SSS/PSBCH N times in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· Gap can be 0
· S-SSB is repeated N time(s) to fulfill OCB requirement
Proposal 12: Option A of temporary OCB exemption can be supported as a standalone solution to all S-PSS/S-SSS/PSBCH transmission in case of 15kHz SCS.

	Agreement
Regarding the number and location(s) of additional candidate S-SSB occasions, RAN1 further study the followings:
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion, and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length, etc.
· Option 3: The number and location(s) of additional candidate S-SSB occasions are separately (pre-)configured
· Option 4: Introduce M contiguous candidate S-SSB occasions in one S-SSB period
· Option 5: the number of candidate S-SSB occasions is (pre-)configured, and locations are determined based on the (pre-)configured number


In order to compensate the impact of LBT failure for S-SSB transmission, it was agreed to introduce additional candidate S-SSB occasions. Regarding the number and location(s) of additional candidate S-SSB occasions, option 1 is preferable over other options.
Option 1 only increases the available values in the exiting configuration parameter sl-NumSSB-WithinPeriod for each SCS without introducing additional parameter or increasing extra configuration complexity. This mechanism is similar as NR SSB enhancement to compensate potential LBT failure. Besides, the increased values can be flexibly (pre-)configured. When configuring resource pool with S-SSB slots exclusion, the legacy mechanism can be used to exclude all of these S-SSB occasions together.
Option 2 introduces K corresponding additional candidate S-SSB occasion(s) for each R16/R17 S-SSB slot with a separate (pre-)configured gap. In R16/R17 NR SL, the S-SSB occasions within a 160ms period are not differentiated to each other when the number is configured as 2/4/8/16/32/64, so there is no necessary to introduce additional S-SSB occasions according to each legacy S-SSB occasion which is repeated in a period. Legacy S-SSB mechanism also supports to configure interval between each two S-SSB slots, there is no necessary to increase the complexity by introducing separate gap length. Option 2 may have flexibility on the additional S-SSB occasions, however, such enhancement may not be needed. Increasing the total available values with configurable intervals in option 1 can provide the same effect and with the lowest cost.
Similar reason to option 3, even it (pre-)configures additional S-SSB occasions regardless each legacy S-SSB slot, it also introduces a separate S-SSB set in addition to the existing ones.
Option 4 introduce M contiguous candidate S-SSB occasions in one S-SSB period. In R16/R17 NR SL, the interval of the S-SSB slots can also be configured as 0 through sl-TimeInterval. Option 1 can also realize all of the legacy and additional S-SSB occasions contiguous with each other.
Option 5 aims to have more flexibility, however, the variable numbers and locations of S-SSBs may increase the complexity without having remarkable gains.
Proposal 13: Regarding the number and location(s) of additional candidate S-SSB occasions, option 1 is supported.
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS

	Agreement
Regarding additional candidate S-SSB occasions:
· In the same S-SSB period, RAN1 further study the followings:
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· Alt 2: UE attempts to transmit on all additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s)
· Alt 3: UE can attempt to transmit on all or some of additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s)
· Alt 4: upon LBT failure on a (candidate) S-SSB occasion, a UE attempts to transmit on the subsequent additional candidate S-SSB occasion if within a period S-SSB transmission has not been transmitted in any prior occasions
· FFS details


In R16 NR SL, supporting more than one S-SSB slot transmission within one period is to maintain the synchronization performance when SCS is larger than 15KHz. In SL-U, the motivation to support additional S-SSB occasions is to compensate the impact of LBT failure. Therefore, it is not necessary to increase the total number of S-SSB transmission, and the upper bound of the S-SSB transmission number can be the same.
Alt 1 is preferable over other alternatives. Only when UE fails to transmit on R16/R17 S-SSB occasion(s), it attempts to transmit on additional S-SSB occasion(s). For example, legacy S-SSB number is configured as 2 and additional S-SSB occasions is 2, which has 4 S-SSB occasions in one period. If the first S-SSB transmission is failed because of LBT failure and the second S-SSB transmission is successful, the third S-SSB occasion should be taken for transmission. If the transmission on the third S-SSB occasion is successful, UE does not need to attempt to transmit on the fourth S-SSB occasion while there already have 2 S-SSB transmitted successfully.
Alt 2 and Alt 3 may increase the total number of S-SSB transmission(s) in a period since it does not take legacy S-SSB occasion(s) into account. The motivation and performance gain are not clear at present. Alt 4 has a restriction that a UE has not been transmitted in any prior occasions, and then it can attempt to use the subsequent additional S-SSB occasion. This may require specific design on the number and locations of those S-SSB relying on the exact S-SSB occasions design in previous agreement. Furthermore, it may also increase the complexity of S-SSB transmission mechanism.
Proposal 14: Regarding additional candidate S-SSB occasions, in the same S-SSB period, Alt 1 is preferable.
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)

	Agreement
Regarding S-SSB, RAN1 further study the following: 
· How to transmit S-SSB when a SL BWP contains multiple RB sets

Agreement
RAN1 further study the followings:
Whether/how to maintain a COT when the COT contains multiple RB sets and includes S-SSB slot(s), e.g., whether to transmit S-SSB repetitions in more than one RB set, etc.


When the SL BWP contains more than one RB set, S-SSB transmission on only one RB set may result in other RB set(s) lost. One possible solution is to repeat the S-SSB through all of the RB sets. For example, S-SSB repetition in multiple RB sets can be considered. Similar to SL BWP above, when a COT contains multiple RB sets and includes S-SSB slot(s), in order to maintain the COT, to transmit S-SSB repetitions in more than one RB set is preferable. If S-SSB repetitions transmit on multiple RB sets but only partial RB sets of the SL BWP, S-SSB transmissions may not be aligned that when there is not a COT in the SL BWP. In order to have a simple design principle, S-SSB repetitions should be transmitted on all the RB sets in SL BWP.
Proposal 15: When the SL BWP contains multiple RB sets, transmission of S-SSB repetitions in all RB sets are supported.
· When a COT within the SL BWP contains multiple RB sets, transmission of S-SSB repetitions in all RB sets are also supported.

2.2.5 Channel structure for 60kHz SCS
In NR-U, interlaced RB based channel structure is only supported for 15kHz and 30kHz SCS, while not for 60kHz SCS. 60kHz SCS is also within the scope of SL-U. Some mechanism needs to be studied to fulfill the OCB requirement. 
During the discussion of PSFCH structure in RAN1#111 meeting, the following 2 options were discussed.
	Agreement
Regarding PSFCH transmission under 60 kHz SCS, further study the following alternatives:
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and some common PRBs
· FFS details
· Alt 2: Each PSFCH transmission occupies some dedicated PRBs
· FFS details



The structure of Alt 1 is similar as PSFCH structure Alt 3-2a of 15kHz and 30kHz SCS if K=1 and the number of common PRBs is 2. The 2 common PRBs are configured at edge of RB set, and the gap between the PRBs is larger than 80% bandwidth of the RB set which can fulfill the OCB requirement. The 1 dedicated PRB is used to carry HARQ information. Then we will have unified PSFCH structure for all SCS cases. 
This structure can also be applied to other SL channels with less modification, such as PSCCH/PSSCH/S-SSB of 60kHz SCS. For PSCCH/PSSCH, it will occupy some dedicated sub-channels and 2 common PRBs at edge of RB set. For S-SSB, it will occupy 11 PRBs which is used for legacy S-SSB transmission and 2 common PRBs at edge of RB set. One illustration of PSCCH/PSSCH/PSFCH structure is shown in Figure 3. For example, if TX UE selects sub-channel 0 in slot 0 for PSSCH 1 transmission, TX UE will use 2 common PRBs at edge of RB set and the selected sub-channel 0 (green block) to transmit PSSCH 1. RX UE will determine the PRB (green block) for PSFCH1 transmission associated to PSSCH 1 in slot 3. RX UE will use 2 common PRB at edge of RB set and the selected PRB to transmit PSFCH1. The resource mapping between PSFCH1 and associated PSSCH1 can reuse legacy mechanism as much as possible. 
This kind of channel structure has the following advantages:
· Common PRBs at RB set edge can fulfil OCB requirement.
· The similar structure is applicable to all SL channels. 
· For PSCCH/PSSCH:
· Legacy contiguous RB based sub-channel structure can be reused for PSCCH/PSSCH transmission.
· Legacy resource selection/reservation/indication mechanism can be reused as much as possible. 
· For PSFCH:
· Legacy PRB based PSFCH transmission can be reused.
· Legacy resource mapping between PSFCH and associated PSSCH can be reused.
· For S-SSB:
· Legacy S-SSB structure can be reused.




Figure 3: Illustration of common PRB + dedicated PRB/sub-channel structure

Proposal 16: For SL-U with 60kHz SCS, the following structure can be supported:
· 2 common PRBs are configured at edge of RB set respectively and the gap between these 2 common PRBs is larger than 80% bandwidth
· For PSSCH/PSCCH: each PSSCH/PSCCH transmission occupies some contiguous PRB based sub-channels and the 2 common PRBs;
· For PSFCH: each PSFCH transmission occupies dedicated PRB and the 2 common PRBs;
· For S-SSB: each S-SSB transmission occupies legacy S-SSB PRBs and the 2 common PRBs;

2.2.6 Multiple starting positions within a slot for PSCCH/PSSCH transmission
Multiple starting position within a slot for PSCCH/PSSCH transmission was agreed in RAN1#112. The following agreements were reached in RAN1#112. 
	
Agreement
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· The location of 1st starting symbol can be (pre)configured from {#0,#1,#2,#3,#4,#5,#6} per BWP
· By default (if no (pre)configuration), the location of the 1st starting symbol is symbol#0
· The location of 2nd starting symbol is (pre-)configured from {#3,#4,#5,#6,#7} per BWP
· It shall be configured such that within a slot, the number of symbols used for PSCCH/PSSCH transmission from 2nd starting symbol is not smaller than 6
· It shall be configured such that within a slot, the 2nd starting symbol is later than the 1st starting symbol
· PSCCH/PSSCH transmission starting from 1st or 2nd starting symbol shall have the same ending symbol within a slot
· Note: assume symbol index in a slot starts from #0


Working assumption
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· At least for COT initiation, TBS is determined based on a reference number of symbols as follows:
· Option 4: The reference number of symbols is determined by (pre-)configuration
· FFS: value range
· FFS: whether a different reference number of symbols is needed for transmission in a shared COT




[bookmark: _Hlk131692139]It was agreed that both 1st and 2nd candidate starting symbol are configurable. In legacy NR SL, SL starting symbol is configured by sl-StartSymbol in SL BWP. It can also be reused to configure 1st candidate starting symbol. Another new parameter, such as sl-StartSymbol1 can be introduced for 2nd candidate starting symbol configuration. 
Proposal 17: Regarding configuration of 2 candidate starting symbols: 
· sl-StartSymbol in legacy NR SL is used for 1st candidate starting symbol configuration
· Another parameter, such as sl-StartSymbol1, is introduced for 2nd candidate starting symbol configuration
In legacy NR SL, PSSCH DMRS patterns are configured per resource pool. If 2 candidate starting symbols are supported, it is necessary to configure DMRS pattern for 1st and 2nd candidate starting symbol cases respectively since the number of symbols for PSSCH transmission are different. 
Proposal 18: For 2 candidate starting symbols, the DMRS patterns for 1st and 2nd candidate starting symbol should be configured respectively.
The AGC issue for 2 starting symbol was discussed in RAN1#111 meeting and the following was agreed [2].
	Agreement
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour:
· If PSCCH/PSSCH transmission starts from 1st starting symbol, down-select one of the followings
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Option 2: The PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Option 3: The PSCCH/PSSCH transmission has 1 or 2 symbol(s) for AGC purpose depending on conditions, FFS details
· If PSCCH/PSSCH transmission starts from 2nd starting symbol, the PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Regarding Rx UE behaviour, down-select one of the followings:
· Option A: The Rx UE always monitors two AGC symbols in such slot
· Option B: The Rx UE monitors two AGC symbols in such slot by default, but could drop monitoring the 2nd AGC symbol at least if it detects a PSCCH/PSSCH transmission starting from the 1st starting symbol
· FFS details
· Option C: The Rx UE monitors two AGC symbols in such slot by default, but it is up to UE implementation whether to drop monitoring the 2nd AGC symbol
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot




Regarding the AGC symbol, it mainly depends on RX UE’s behavior. If 2 candidate starting symbols are configured for PSCCH/PSSCH transmission, it is possible that some TX UE will start transmission from 1st candidate staring symbol and some TX UE will start transmission from 2nd candidate starting symbol. If RX UE may perform reception based on either one or both starting symbols, the 2nd candidate staring symbol should be taken as AGC symbol. From RX UE’s perspective, it is preferred to monitor 2 candidate starting symbols to avoid missing potential transmission. While if RX UE can detect SL transmission from 1st candidate starting symbol, it can be left to UE implementation whether to detect SL transmission corresponds to 2nd candidate starting symbol. Therefore, we support the following proposal.
Proposal 19: Regarding the AGC symbol
· Regarding Tx UE behaviour, Option 1 is preferred
· If PSCCH/PSSCH transmission starts from 1st candidate starting symbol,
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Regarding Rx UE behaviour, Option C is preferred
· Option C: The Rx UE monitors two AGC symbols in such slot by default, but it is up to UE implementation whether to drop monitoring the 2nd AGC symbol

If the 2nd candidate starting symbol is also used for AGC, the data on this symbol will not be used for decoding at receiver. To avoid degrading performance, it is better to avoid mapping PSSCH DMRS, 2nd stage SCI, CSI-RS corresponding to 1st candidate starting symbol onto this symbol. PSSCH data part can also be rate matched around this symbol. The data on this symbol can be a duplication of next symbol, which is similar as first AGC symbol of the slot.
Proposal 20: Regarding 2 candidate starting symbols within a slot: 
· The following signals are not mapped to the 2nd candidate starting symbol: PSSCH DMRS, 2nd stage SCI, CSI-RS which correspond to the 1st starting symbol.
· PSSCH data part of 1st candidate starting symbol is rate matched around 2nd candidate starting symbol.
· The data on the 2nd candidate starting symbol is duplication of next symbol.

Regarding the reference symbol length for TBS determination, it was agreed that at least for COT initiation case, a (pre-)configured reference number is used. One FFS is whether a different reference number can be applied in COT sharing case. In our view, it is not necessary to configure a separate reference number for COT sharing case. Even in COT sharing case, it is possible that the COT sharing UE perform LBT failure for the 1st candidate starting symbol. It is possible that the COT sharing UE tries LBT again for 2nd candidate starting symbol. In that case, one (pre-)configured reference number for TBS determination is enough. 
Proposal 21: The following working assumption is confirmed.
Working assumption
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· At least for COT initiation, TBS is determined based on a reference number of symbols as follows:
· Option 4: The reference number of symbols is determined by (pre-)configuration
· FFS: value range
· [bookmark: _Hlk131684621]FFS: whether a different reference number of symbols is needed for transmission in a shared COT
Proposal 22: There is no necessary to (pre-)configure a different reference number of symbols for transmission in a shared COT.
[bookmark: _Hlk125995255]According to current specification, SL RSSI measurement is defined as the linear average received power starting from the 2nd OFDM symbol. For slots with two candidate starting symbols, some UEs may perform SL transmission from the 1st starting symbol while other UEs perform transmission from the 2nd starting symbol. From the perspective of RX UE, it cannot detect some received power in OFDM symbols between the 1st and the 2nd starting symbol such that it may achieve a lower RSSI measurement result due to the average received power is calculated. Therefore, it is better to update the definition of SL RSSI measurement for two candidate starting symbols. In our view, SL RSSI should be measured starting from the next symbol of the 2nd starting symbol.
Proposal 23: The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.

2.3 PHY procedures
2.3.1 Effects of LBT failure 
To avoid collision with other RAT operating on the same unlicensed spectrum, UE has to perform a LBT procedure to ensure the channel is clear before any sidelink transmission. In the event of LBT failure, it will cause the UE to drop the sidelink transmission in SL-U. 
How to address PSFCH transmission dropping due to LBT failure was discussed in RAN1#112:
	
Agreement
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Down-select one or support both of the followings
· Option 1: Such PSFCH occasion(s) are (pre-)configured
· Option 2: Such PSFCH occasion(s) are (pre-)configured and dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 





Option 1 is legacy mechanism in NR SL. We think it should be supported. While there are some potential issues for Option 2. 
· How to avoid PSFCH collision if PSFCH resource are dynamically indicated is not clear. SL is distributed system, there is no central coordination node in mode 2. If all UEs can dynamically indicate PSFCH resources, it is hardly to avoid PSFCH resource collision among UEs.
· If multiple resource pools can be FDMed within a RB set, and the PSFCH resources per resource pool can be dynamically indicated, if the PSFCH resources of different resource pool are not time aligned, that will cause AGC issue. 
· It has impact on resource selection procedure. In legacy resource selection procedure, UE selects two adjacent resources and the gap between them is larger than z = a+b, which consider the preparation time for PSSCH retransmission and time gap between PSFCH and PSSCH. While if the resource of PSFCH is dynamically indicated, the gap between PSSCH and associated PSFCH is variable and may not be available during resource selection procedure. It is hardly for UE to select resource during resource selection procedure. Or alternatively, if the 2nd selected PSSCH resource is earlier than the dynamically indicated PSFCH resource, it will be waste even it is reserved by the 1st PSSCH transmission.
· More specification work is needed. To dynamically indicate PSFCH resource, the PSFCH resource indication should be carried in SCI, not in MAC CE since PSSCH may not be decoded correctly. Therefore, we need to define new SCI format for PSFCH resource indication which will increase specification workload.
Based on the above analysis, we think Option 1 should be supported in SL-U and Option 2 can be excluded.
Proposal 24: To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Option 1: Such PSFCH occasion(s) are (pre-)configured
For Option 1, more PSFCH transmission occasions can be configured. For each PSFCH transmission occasion, legacy PSFCH configuration can be applied. One illustration is shown below in Figure 4. The PSFCH periodicity is 4 slots. For each PSFCH slot, the PRBs of PSFCH are divided into two subsets. For each PSSCH slot, there are 2 PSFCH transmission occasions. For example, for PSSCH transmission in slot 2, its associated PSFCH’s first transmission occasion is in slot 7 (within green subset), and second transmission occasion is in slot 11 (within red subset). For each PSFCH transmission occasion, the determination of PSFCH resource can be based on legacy NR SL mechanism. 


Figure 4
Proposal 25: To Support N PSFCH occasions per PSCCH/PSSCH transmission, N PRB sets for each candidate PSFCH transmission are configured and each of the PRB set corresponds to one PSFCH transmission occasion. 
2.3.2 Power control for PSCCH/PSSCH/S-SSB/PSFCH
For unlicensed spectrum, there are both OCB and PSD limitation requirement in some regions. The PSD limitation is to limit the maximal power density of each MHz bandwidth which will affect the maximal transmission power of a SL channel. The power control for each SL channel should be updated accordingly. 
Observation 2: The PSD limitation for unlicensed spectrum will affect power control of SL channels.
For PSSCH and S-SSB, only one SL channel can be transmitted simultaneously. While for PSFCH, it is possible that multiple PSFCH are simultaneously transmitted. The PRBs of these PSFCHs are distributed within the resource pool. The number of PRBs per MHz bandwidth may be different. How to determine the transmission power of multiple PSFCHs should be studied.
Proposal 26: Power control for PSCCH/PSSCH/S-SSB/PSFCH based on PSD limitation should be studied.
2.3.3 Congestion control
Congestion control of radio transmission medium based on CBR and CR measurements to determine SL transmission parameters (such as Tx power, MCS selection, number of sub-channels, etc) was introduced since Rel-14 LTE-V2X and also in Rel-16/17 NR sidelink for advanced V2X services. The primary purpose of supporting congestion control in sidelink communication is to not overload V2X system resources by UE adjusting the amount of required radio resources and Tx power (hence the communication range) such that more users can be accommodated, for example in a heavy traffic environment in a peak hour traffic. This concept was originated / taken from the IEEE DSRC system designed for V2X, recommended by ETSI regulation and subsequently adopted in LTE- and NR-V2X communication.
For our intended sidelink communication in the unlicensed spectrum, the main target use case is for commercial application such as smart home/office network, wearable connections, IoT devices and etc. It is not yet clear whether the congestion control feature is still required or good to have for SL-U operation, since the unlicensed channel could be also occupied by transmission of other RATs (e.g., Wi-Fi). Furthermore, it is also unclear if other RATs transmission supports congestion control such that the unlicensed spectrum is shared in a fair manner. On the other hand, if SL-U system is deployed in a controlled environment without the presence of other RATs (e.g., smart warehouse/factory, private venues or others), the congestion control feature could still be useful.
If congestion control continues to be supported in SL-U, the next step is to consider whether it is appropriate to reuse the existing CBR and CR definitions. In the past, it has been always assumed only sidelink transmission is present in the radio channel / resource pool in the ITS frequency band/carrier, and as such CBR calculation results are always a measure of how much resources that are occupied by sidelink transmission over a time interval based on RSSI measurement. If the same CBR definition is applied in SL-U, as shown in Figure 5, Wi-Fi signals and channels (and other RATs as well) will be also included as part of the RSSI measurement. If the signal/channel transmission other than sidelink should not be included as part of the CBR measurement, then the current definition should be updated and a mechanism should be introduced to in order for sidelink UE to distinguish between sidelink and non-sidelink transmissions in the unlicensed channel. 
[image: ]
Figure 5
Observation 3: If the same existing CBR definition is applied in SL-U, Wi-Fi signals and channels (and other RATs as well) will be also included as part of the RSSI measurement. If other RAT’s transmissions should not be included as part of the CBR measurement, then the current definition should be updated and a mechanism should be introduced to in order for sidelink UE to distinguish between sidelink and non-sidelink transmissions in the unlicensed channel.

3. Conclusion
Physical layer design of SL-U was discussed in this paper. The following observations and proposals are given to summarize our view.
Proposal 1: For Rel-18 SL-U, additional candidate S-SSB occasions/slots are excluded from resource pool.
Proposal 2: For Rel-18 SL-U, the legacy bitmap configuration of resource pool(s) can be followed to indicate time domain resources; both TDM’ed and FDM’ed RP are supported.
Proposal 3: Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· When more than one RB set is used for transmissions, the following option is supported
· Option A: Support that the used interlace index(s) in different RB sets are always the same
Proposal 4: Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· Option 1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
Proposal 5: For interlaced RB based channel structure, frequency domain resource indication mechanism in NR-U can be taken as baseline. 
· X bits used for sub-channel indication
· Y bits used for RB set indication
Proposal 6: For interlaced RB based channel structure, FRIV mechanism in NR SL is applied for allocated sub-channel indication and RB set indication respectively.
Observation 1: For interlace RB based PSSCH transmission, the number of PRBs per sub-channel can be different which have impact on TB size determination.
Proposal 7: For interlaced RB based PSSCH transmission, TB size of PSSCH can be determined based on average number of PRBs per sub-channel.
Proposal 8: UEs supporting different bandwidths is not supported in R18 SL-U.
Proposal 9: If a candidate resource satisfies at least the following conditions, it should be excluded from candidate resource set:
· The starting point or the ending point in frequency domain for the candidate resource is located within the guard band.
· The candidate resource does not include a subchannel which is able to contain PSCCH transmission.
Proposal 10: Regarding PSFCH transmission under 15 kHz and 30 kHz SCS, Alt 3-2a is preferred.
· Alt 3-2a: each PSFCH transmission occupies K4 dedicated PRB and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set
Proposal 11: To meet OCB and PSD requirement for S-SSB transmission for 15 KHz and 30 KHz SCS: 
· The following option is supported:
· Option 3-1: Repeat S-PSS/S-SSS/PSBCH N times in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· Gap can be 0
· S-SSB is repeated N time(s) to fulfill OCB requirement
Proposal 12: Option A of temporary OCB exemption can be supported as a standalone solution to all S-PSS/S-SSS/PSBCH transmission in case of 15kHz SCS.
Proposal 13: Regarding the number and location(s) of additional candidate S-SSB occasions, option 1 is supported.
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
Proposal 14: Regarding additional candidate S-SSB occasions, in the same S-SSB period, Alt 1 is preferable.
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
Proposal 15: When the SL BWP contains multiple RB sets, transmission of S-SSB repetitions in all RB sets are supported.
· When a COT within the SL BWP contains multiple RB sets, transmission of S-SSB repetitions in all RB sets are also supported.
Proposal 16: For SL-U with 60kHz SCS, the following structure can be supported:
· 2 common PRBs are configured at edge of RB set respectively and the gap between these 2 common PRBs is larger than 80% bandwidth
· For PSSCH/PSCCH: each PSSCH/PSCCH transmission occupies some contiguous PRB based sub-channels and the 2 common PRBs;
· For PSFCH: each PSFCH transmission occupies dedicated PRB and the 2 common PRBs;
· For S-SSB: each S-SSB transmission occupies legacy S-SSB PRBs and the 2 common PRBs;
Proposal 17: Regarding configuration of 2 candidate starting symbols: 
· sl-StartSymbol in legacy NR SL is used for 1st candidate starting symbol configuration
· Another parameter, such as sl-StartSymbol1, is introduced for 2nd candidate starting symbol configuration
Proposal 18: For 2 candidate starting symbols, the DMRS patterns for 1st and 2nd candidate starting symbol should be configured respectively.
Proposal 19: Regarding the AGC symbol
· Regarding Tx UE behaviour, Option 1 is preferred
· If PSCCH/PSSCH transmission starts from 1st candidate starting symbol,
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Regarding Rx UE behaviour, Option C is preferred
· Option C: The Rx UE monitors two AGC symbols in such slot by default, but it is up to UE implementation whether to drop monitoring the 2nd AGC symbol
Proposal 20: Regarding 2 candidate starting symbols within a slot: 
· The following signals are not mapped to the 2nd candidate starting symbol: PSSCH DMRS, 2nd stage SCI, CSI-RS which correspond to the 1st starting symbol.
· PSSCH data part of 1st candidate starting symbol is rate matched around 2nd candidate starting symbol.
· The data on the 2nd candidate starting symbol is duplication of next symbol.
Proposal 21: The following working assumption is confirmed.
Working assumption
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· At least for COT initiation, TBS is determined based on a reference number of symbols as follows:
· Option 4: The reference number of symbols is determined by (pre-)configuration
· FFS: value range
· FFS: whether a different reference number of symbols is needed for transmission in a shared COT
Proposal 22: There is no necessary to (pre-)configure a different reference number of symbols for transmission in a shared COT.
Proposal 23: The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.
Proposal 24: To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Option 1: Such PSFCH occasion(s) are (pre-)configured
Proposal 25: To Support N PSFCH occasions per PSCCH/PSSCH transmission, N PRB sets for each candidate PSFCH transmission are configured and each of the PRB set corresponds to one PSFCH transmission occasion. 
Observation 2: The PSD limitation for unlicensed spectrum will affect power control of SL channels.
Proposal 26: Power control for PSCCH/PSSCH/S-SSB/PSFCH based on PSD limitation should be studied.
Observation 3: If the same existing CBR definition is applied in SL-U, Wi-Fi signals and channels (and other RATs as well) will be also included as part of the RSSI measurement. If other RAT’s transmissions should not be included as part of the CBR measurement, then the current definition should be updated and a mechanism should be introduced to in order for sidelink UE to distinguish between sidelink and non-sidelink transmissions in the unlicensed channel.
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