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Introduction
The physical channel design framework for sidelink on FR1 unlicensed spectrum has been extensively discussed. In RAN1 #110 meeting [1], [2], the following agreements were made.

Agreement
For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based and interlace RB-based transmissions similar to R16 NR-U are supported

Agreement
For PSCCH and PSSCH in SL-U:
· For interlace RB-based transmission
· Frequency domain resource allocation granularity is one sub-channel for PSSCH transmission
· 1 sub-channel equals K interlace
· FFS: whether K is fixed as 1 or (pre-)configured
· Discuss whether one or both of the following alternatives are supported
· Alt 1: 1 sub-channel is confined within 1 RB set
· Alt 2: 1 sub-channel spans 1 or multiple RB set(s) belonging to a resource pool

Agreement
To meet OCB and PSD requirement for PSFCH transmission, at least RB-based interlace is supported at least for 15 kHz and 30 kHz SCS, FFS details.

Agreement
If RAN1 decides that LBT is performed for S-SSB transmission, in addition to the S-SSB occasions in R16/R17 NR SL design, support additional candidate S-SSB occasions
· FFS the number and locations of additional candidate S-SSB occasions
· FFS when a UE transmits S-SSB on such additional candidate S-SSB occasions, and the related Rx UE’s behavior

Agreement
Regarding PSFCH transmission, at least the followings alternatives can be further studied 
· Alt 1: each PSFCH transmission occupies a common interlace and zero or one or more dedicated PRB(s)
· Alt 2: each PSFCH transmission occupies an interlace, and may or may not further apply code domain enhancement (e.g., OCC, PRB-level cyclic shifts)
· Alt 3: each PSFCH transmission occupies some dedicated PRBs and some common PRBs
· FFS details of above alternatives

Agreement
If RAN1 decides that LBT is performed for PSFCH transmission, for the time and frequency domain locations of PSFCH resources, at least the followings alternatives can be further studied
· Alt 1: PSFCH resources are (pre-)configured
· Alt 2: PSFCH resources are dynamically indicated
· Combination of above alternatives are not precluded 
· FFS details of above alternatives

Agreement
For S-SSB and synchronization in SL-U: 
· No changes on R16 NR SL S-PSS/S-SSS sequence generation
· Continue studying the 4 options from the previous agreement and whether/how temporary exemption of OCB requirement is applicable for S-SSB transmission, e.g., how to meet the minimum of 2 MHz requirement under 15 kHz SCS

Agreement
For PSCCH and PSSCH resource indication in time/frequency domain:
· For time domain: R16 NR SL TRIV is reused as baseline
· For frequency domain: 
· further study sub-channel indexing and resource indication 
· FFS: whether any enhancement needed on R16 NR SL TRIV/FRIV if new feature is introduced in SL-U, e.g., multi-slot consecutive transmission

In this contribution, we provide our views on the physical channel design framework for sidelink on FR1 unlicensed spectrum.
Discussion
Sidelink bandwidth part and resource pool
It was agreed [3] that at least supporting one sidelink resource pool including integer number of RB sets. It is open whether to support one sidelink resource pool including subset of PRBs of one RB set. 

If a resource pool includes a subset of PRBs of one RB set, then the PSCCH/PSSCH transmission may be via part of the RB set, which may violate the OCB requirement where the transmission needs to occupy at least 80% of the LBT channel bandwidth. Hence, it is preferred not to support that one sidelink resource pool is (pre)configured to include a subset of RB set.  

Proposal 1: Do not support that one sidelink resource pool is (pre)configured to include a subset of RB set. 

It was agreed that PRBs within intra-cell guard band of two adjacent RB sets belong to a resource pool if the resource pool includes the two adjacent RB sets. The details are open, including how such PRBs are used. In one option, these PRBs are allocated to the interlace of the connecting RB set. This option will lead to different interlaces having different number of PRBs. Subsequently, the number of PRBs in a sub-channel are different. This non-unified sub-channel size is not preferred due to mismatched TBS size if PSSCH initial transmission and retransmission use sub-channels of different sizes. Hence, we have the following proposal. 

Proposal 2: PRBs within intra-cell guard band are not included in a sub-channel.

The time domain configuration of a resource pool was discussed in RAN1 #109-e meeting [3]. It is open which slots belong to resource pool. 

The time resources in the same carrier may be shared by multiple sidelink resource pools. For example, one resource pool occupies a part of slots in a DFN cycle (i.e., 10240 ms), while another resource pool occupies another part of slots in a DFN cycle. Hence, it is necessary to use a bitmap to indicate the time resources of a resource pool, in the same way as in NR sidelink on licensed spectrum. 

Proposal 3: Use a bitmap to indicate the time domain resources of a resource pool.

PSCCH and PSSCH
Time domain
It was agreed [3] that the slot-based PSCCH/PSSCH transmission is supported. This implies the starting symbol of PSCCH/PSSCH transmission is the first symbol of a slot for sidelink transmission. It is open whether to support additional starting symbols within a slot for PSCCH/PSSCH transmission. 

The main motivation to support additional starting symbols is to allow a UE to occupy unlicensed channels in a timely manner once it has LBT success. A UE does not need to wait till the beginning of the next slot to use the channel, when LBT is successful in the middle of a first slot. This reduces the chance of collision for PSCCH/PSSCH transmission.

On the other hand, if additional starting symbols within a slot for the PSCCH/PSSCH transmission are supported, then a receiver UE needs to perform PSCCH decoding more than once in a slot. This dramatically increases UE implementation complexity.

Considering the UE implementation complexity, we prefer not to support additional starting symbol(s) within a slot for PSCCH/PSSCH transmission. Furthermore, if an additional starting symbol within a slot for PSCCH/PSSCH transmission is supported, then a new slot structure needs to be designed, including possibly introducing a new AGC symbol, new PSCCH resource mapping rule, new PSSCH DMRS time domain locations, modified TBS calculation method, etc. Considering the large specification impact, we prefer not to support additional starting symbol(s) within a slot for PSCCH/PSSCH transmission. 

Proposal 4: To maintain low PSCCH decoding complexity, do not support additional starting symbol(s) within a slot for PSCCH/PSSCH transmission. 

For PSCCH and PSSCH resource indication in time/frequency domain, it was agreed [1] that Rel-16 NR sidelink TRIV is reused as baseline. It is open whether any enhancement is needed if new feature is introduced in SL-U, e.g., multi-slot consecutive transmission. Additionally, it was agreed [1] that multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U. 

In Rel-16 NR sidelink, TRIV is determined by two time gap variables,  and , where  is the time gap between the initial transmission slot and the first retransmission slot,  is the time gap between the initial transmission slot and the second retransmission slot. Since the resource reservation window by SCI is 32 slots, the value range of  is  and the value range of  is . With MCSt, if Rel-16 NR sidelink TRIV is reused, then the value ranges of  and  need to be redefined such that there is no time overlap between initial transmission and retransmissions.

Proposal 5: In supporting multi-consecutive slots transmission, the value ranges of  and  in deriving TRIV are redefined to avoid time overlap between initial transmission and retransmissions. 

Frequency domain
It was agreed [3] that for interlace RB-based PSCCH/PSSCH transmission, frequency domain resource allocation granularity is one sub-channel, where one sub-channel equals K interlaces. The details are open. 

One interlace in an RB set of 20 MHz is generally composed of 10 or 11 PRBs. On the other hand, a sub-channel in Rel-16/17 NR sidelink may occupy a configurable number of PRBs, range from 10 PRBs to 100 PRBs. The configurable sub-channel size is beneficial to support different types of applications and can be re-used in SL-U. 

Proposal 6: For interlace RB-based transmission of PSCCH/PSSCH, a sub-channel equals K interlaces, where K is configurable by resource pool.

It is open whether a sub-channel is confined within 1 RB set or a sub-channel spans 1 or multiple RB sets belonging to a resource pool. 

In our view, if a sub-channel is configured to be composed of more than 1 interlace, it is possible that a sub-channel spans multiple RB sets belonging to a resource pool. Consider an example that a resource pool is composed of 2 RB sets where each RB set has 5 interlaces. If a sub-channel is configured to be equal to 2 interlaces, then it is possible two interlaces for one sub-channel are from two different RB sets. This is illustrated in Figure 1, where sub-channel #2 spans 2 RB sets belonging to a resource pool. 

On the other hand, we think an interlace is confined within 1 RB set. 
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[bookmark: _Ref115086302]Figure 1: Illustration of sub-channels composed of 2 interlaces
Proposal 7: It is supported that a sub-channel spans 1 or multiple RB sets belonging to a resource pool. An interlace is confined within 1 RB set. 

It was agreed [3] that frequency domain resource allocation granularity is one sub-channel for PSSCH transmission. In Rel-16/17 NR sidelink, PSCCH contains a field to indicate the frequency domain resources for a PSSCH transmission. Specifically, the frequency resource indicator vector (FRIV) value in SCI stage 1 indicates the starting sub-channel index of retransmissions and the number of sub-channels for a PSSCH transmission. We think the similar mechanism is applicable to SL-U.

To indicate the sub-channel usage/reservation status, the sub-channels in a resource pool needs to be indexed. Since a sub-channel equals K interlaces and a resource pool may compose of one or more RB sets, both the interlace index within an RB set and RB set index within a resource pool will be used to determine the sub-channel index. In general, we could use the interlace index first and RB set index second rule to determine the sub-channel index. For example, a resource pool has 2 RB sets and each RB set has 5 interlaces. If a sub-channel consists of a single interlace, then the sub-channel index is equal to , where  is the RB set index and  is the interlace index in an RB set. This is illustrated in Figure 2. 
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[bookmark: _Ref115086957]Figure 2: Illustration of sub-channel indexing

Proposal 8: Sub-channel index is represented by a single value, which is derived by interlace index within an RB set and RB set index within a resource pool. 
· The indexing follows interlace index first, RB set index second rule.

In Rel-16/17 NR sidelink, a PSCCH/PSSCH transmission may occupy more than 1 sub-channel with contiguous sub-channel indices. This scheme facilitates the PSSCH transmissions, as well the SCI signaling of the reserved sub-channels. This can be applicable to SL-U. With the sub-channel index, a PSCCH/PSSCH transmission occupies one or more contiguous sub-channels. Subsequently, the FRIV in SCI stage 1 is used to indicate the reserved sub-channels for the PSCCH/PSSCH transmission. 

Proposal 9: PSCCH/PSSCH transmission occupies one or more contiguous sub-channels. SCI stage 1 indicates FRIV in a similar way as in Rel-16/17 NR sidelink. 

Resource mapping
In Rel-16/17 NR sidelink, PSCCH is restricted in a single sub-channel even if PSSCH transmissions occupy more than one sub-channel. This design is to facilitate PSCCH decoding. We think the similar mechanism is applicable to SL-U. 

Furthermore, the number of PRBs for PSCCH is configurable per resource pool to support different types of applications. Note that a sub-channel may occupy K interlaces and hence, a PSCCH may occupy more than 10 PRBs, similar to Rel-16/17 NR sidelink. 

Proposal 10: PSCCH is mapped to a single sub-channel, even if the PSCCH/PSSCH transmission occupies more than one sub-channel. The number of PRBs for PSCCH is configurable per resource pool.

Unequal-sized interlace
In SL-U, it is possible that each interlace may contain a different number of PRBs. For example, one interlace is composed of 10 PRBs and another interlace is composed of 11 PRBs. If initial transmission and retransmission use two interlaces with different numbers of PRBs, then the sidelink TBS calculation based on the actual number of PRBs of an interlace will lead to TBS misalignment between initial transmission and retransmission. To avoid this issue, a reference number of PRBs per interlace is used for the sidelink TBS determination. This reference number could be pre-defined or (pre)configured by resource pool. 

Proposal 11: In calculating sidelink TBS, a reference number of PRBs per interlace is used, where this number is either pre-defined or (pre)configured by resource pool. 

PSFCH
It was agreed [1] that if LBT is performed for PSFCH transmission, for the time and frequency domain locations of PSFCH resources, two alternatives are to be further studied. In the first alternative, PSFCH resources are (pre)configured. In the second alternative, PSFCH resources are dynamically indicated.

In Rel-16/17 NR sidelink, PSFCH time and frequency resources are (pre)configured by resource pool. A PSCCH/PSSCH transmission in a slot and a sub-channel has the corresponding PSFCH resources. Specifically, in frequency domain, if a PSCCH/PSSCH transmission is in slot  and sub-channel , the corresponding PRB indices for PSFCH resources are given by  where is the total number of PRBs allocated for PSFCH transmission. In time domain, PSFCH occasion is either 2 or 3 slots (by configuration) after the PSSCH transmission. 

Through the resource mapping from PSCCH/PSSCH to PSFCH, the resource allocation for PSFCH can be avoided. We think the similar mechanism applies to SL-U, and hence, the first alternative is preferred. If the second alternative is used, the resource selection and resource reservation of PSFCH needs to be supported accordingly. This complicates UE operations. 

Proposal 12: PSFCH time and frequency resources are (pre)configured by resource pool. 

Time domain
In Rel-16/17 NR sidelink, PSFCH occasion is either 2 or 3 slots (by configuration) after the PSSCH transmission. In other words, the timing of PSFCH is associated with the timing of the corresponding PSSCH transmission. If the similar timing mapping rule is applied in SL-U, it is possible that PSFCH occasion may or may not be in the same COT as for PSSCH transmission. If PSFCH occasion is outside the COT duration for PSSCH transmission, then type 1 LBT is required before PSFCH transmission. It is likely that PSFCH transmission is dropped due to LBT failure. Even if PSFCH occasion is inside the COT duration for PSSCH transmission, it is possible that the COT is lost when there is no contiguous PSSCH transmissions. Then type 1 LBT is required before PSFCH transmission.  

Since sidelink HARQ-ACK feedback is important for transmission reliability, it seems necessary to address the issue of PSFCH transmission dropping due to LBT failure. A straightforward scheme is to introduce multiple PSFCH occasions for a PSSCH. For example, we could introduce the PSFCH retransmission occasion(s) which are after the PSFCH initial transmission, where the PSFCH initial transmission is 2 or 3 slots after PSSCH transmission as in the legacy way. The time gap between PSFCH retransmission and PSFCH initial transmission can be configured per resource pool. Different frequency domain PSFCH resources (i.e., interlace) or code domain PSFCH resources (i.e., cyclic shift pairs) can be used for PSFCH retransmission. This is illustrated in Figure 3. 
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[bookmark: _Ref115097287]Figure 3: Illustration of PSFCH retransmission

Proposal 13: If LBT is performed for PSFCH transmission, introduce multiple PSFCH transmission occasions for a PSCCH/PSSCH transmission to address the LBT failure issue for PSFCH transmission. 

Frequency domain
It was agreed [1] that at least RB-based interlace PSFCH transmission is supported to meet OCB and PSD requirement. If each PSFCH transmission occupies one interlace (e.g., 10 PRBs), then the frequency domain resources of PSFCH will be limited. Note that in Rel-16/17 NR sidelink, each PSFCH transmission occupies only a single PRB.  

The details about RB-based interlace PSFCH transmission are open, where three alternatives are identified to avoid too small PSFCH capacity. In the first alternative, each PSFCH transmission occupies a common interlace and zero or one or more dedicated PRBs. In the second alternative, each PSFCH transmission occupies an interlace, and may or may not further apply code domain enhancement. In the third alternative, each PSFCH transmission occupies some dedicated PRBs and some common PRBs. 

In our view, the third alternative can meet the OCB requirements and can largely reuse the existing design of PSFCH transmission. In the third alternative, a resource pool has a bitmap to indicate the locations of a dedicated PRB set for PSFCH, in a similar way as in Rel-16/17 NR sidelink PSFCH resource configuration. The dedicated PRB set is used to deliver the actual sidelink ACK/NACK information. The frequency resource mapping from PSSCH to PSFCH PRB in the dedicated PRB set could reuse Rel-16/17 NR sidelink design. 

Additionally, a common PRB set is configured as a subset of PRBs of multiple interlaces. The common PRB set is used to meet the OCB requirements and do not deliver actual ACK/NACK information. For example, a dedicated PRB set is configured in the middle of an RB set, and a common PRB set is configured to be a subset of PRBs of multiple interlaces near the edges of the RB set. This is illustrated in Figure 4. 

For a PSSCH transmission on a slot in a sub-channel, the corresponding PRBs in a dedicated PRB set are determined for PSFCH transmission. Also, the mapping of PSSCH transmission to a PSFCH interlace is determined. A receiver UE transmits PSFCH on a single PRB with a cyclic shift pair in the dedicated PRB set and additionally transmits on the PRBs in the common PRB set corresponding to the PSFCH interlace. 

For ACK/NACK based groupcast feedback, all receiver UEs share the same common PRBs and each receiver UE uses a dedicated PRB and a dedicated cyclic shift pair in the dedicated PRB set for the transmission of PSFCH. 
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[bookmark: _Ref115098436]Figure 4: Illustration of PSFCH frequency resources for groupcast option 2 

Proposal 14: Each PSFCH transmission occupies a single PRB in a dedicated PRB set and a subset of PRBs of an interlace in a common PRB set.
· Dedicated PRB set is configured to deliver actual sidelink ACK/NACK information.
· Common PRB set is configured to meet the OCB requirement.

S-SSB
Time domain
In Rel-16/17 NR sidelink, the slots containing S-SSB are excluded from the resource pool. This design avoids the simultaneous transmission of S-SSB and PSCCH/PSSCH, which benefits the sidelink operations due to half duplex constraints. We think the similar mechanism should be applied to sidelink operation on unlicensed spectrum.  

Proposal 15: The S-SSB slots are excluded from resource pool. 

It was agreed [1] that if LBT is performed for S-SSB, in addition to the S-SSB occasions in R16/17 NR sidelink design, additional candidate S-SSB occasions are supported. The number and locations of additional candidate S-SSB occasions are open and the UE behavior of transmission and reception on the additional candidate S-SSB occasions is open. 

In our view, if a UE successfully transmits S-SSB on the initial S-SSB occasion, then the UE does not use the additional candidate S-SSB occasions. Even in this case, the additional candidate S-SSB occasions should not be reused for PSCCH/PSSCH transmission. Specifically, the slots containing additional candidate S-SSB occasions are excluded from sidelink resource pool. This semi-static configuration of resource pool largely simplifies UE’s operations on PSCCH/PSSCH transmission. Since otherwise, UE needs to dynamically determine which slots belong to sidelink resource pool, depending on whether initial S-SSB transmission is successful or not. 

Proposal 16: If additional candidate S-SSB occasions are supported, then the slots containing additional candidate S-SSB occasions are excluded from resource pool. 

The number of additional candidate S-SSB occasions is configured as part of the IE SL-SyncConfig to keep the flexibility. The locations of additional candidate S-SSB occasions are configured by a time offset to the initial S-SSB occasion. 

Proposal 17: The number of additional candidate S-SSB occasions is configurable, and the locations of additional S-SSB occasions are configured by a time offset to the initial S-SSB occasion. 

If the additional candidate S-SSB occasions are not counted in resource pool configuration, then the slots for PSCCH/PSSCH transmissions may be largely reduced. For high spectrum efficiency, the S-SSB structure could be in 4 symbols (plus AGC symbol) such that more than 1 candidate S-SSB occasion lies in a single slot. 

Proposal 18: Consider 4-symbol S-SSB structure (plus AGC symbol) in sidelink operations in unlicensed spectrum. 

Frequency domain
In Rel-16/17 NR sidelink, each S-SSB occupies 11 contiguous PRBs. This design does not meet OCB and PSD requirement for S-SSB transmission. Four options were agreed in RAN1 #109-e meeting [3] on the frequency allocation of S-SSB. 

In the first option, the interlaced RB transmission is applied to S-SSB, in a similar way as for PSCCH/PSSCH transmission. However, this option will degrade the performance of S-PSS and S-SSS detection, which is not preferred.  

In the second option, S-SSB is multiplexed with other sidelink PSCCH/PSSCH transmissions in the same slot. This scheme is used in NR-U. In this scheme, a UE needs to acquire COT for the S-SSB transmission since it is multiplexed with other sidelink PSCCH/PSSCH transmissions. In sidelink, it is likely that multiple UEs use the same S-SSB slot to transmit S-SSB simultaneously. If this scheme is applied to SL-U, then it requires multiple UEs to acquire channels simultaneously, which is infeasible. 

In the third option, S-SSB is repeated in frequency domain such that it occupies enough bandwidth. For example, at sub-carrier spacing of 30 kHz, the 20 MHz nominal channel bandwidth is of 51 PRBs. To meet the OCB requirement, the legacy S-SSB is duplicated 4 times (i.e., 44 PRBs) in frequency domain. At sub-carrier spacing of 15 kHz, the 20 MHz nominal channel bandwidth is of 106 PRBs, the legacy S-SSB could be duplicated 8 times (i.e., 88 PRBs) in frequency domain. This option does not make any modifications on existing S-SSB structure, but it results in a large resource waste. 

In the fourth option, S-PSS, S-SSS and PSBCH have wider bandwidth to meet the OCB requirement. It was further agreed [1] that for S-SSB and synchronization in SL-U, there are no changes on Rel-16 NR sidelink S-PSS/S-SSS sequency generation. With this agreement, the fourth option implies only PSBCH has a wider bandwidth to meet the OCB requirement. 

Besides these 4 options, it is open [1] whether the temporary exemption of OCB requirement is applicable for S-SSB transmission. The following limits are copied from regulation [4]:
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Figure 5: Limitation of occupied channel bandwidth [4]
During a COT, UE may operate temporarily with an OCB of less than 80% of its nominal channel bandwidth with a minimum of 2 MHz. The periodicity of S-SSB transmission is 160 ms, which implies an infrequent channel occupancy. If the temporary exemption of OCB requirement is applicable for S-SSB transmission, there is no need to modify the legacy S-SSB structure for the operations on unlicensed spectrum.

The legacy S-SSB occupies 11 PRBs in frequency, which is equal to 1.98 MHz bandwidth for sub-carrier spacing (SCS) of 15 kHz or 3.96 MHz bandwidth for sub-carrier spacing of 30 kHz. It is open how to meet the minimum of 2 MHz requirement under 15 kHz SCS. 

In our view, the simplest way to meet the temporary exemption of OCB requirement is to append an additional PRB to the legacy S-SSB structure, on the symbols of PSBCH. This is illustrated in Figure 6. The contents of the additional PRB can be identical to its neighbor PRB in the legacy PSBCH. In this way, the legacy S-SSB structure is largely reused and there is no impact on the reception of S-SSB.  
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[bookmark: _Ref115105494]Figure 6: Temporary exemption of OCB requirements for S-SSB transmission

Proposal 19: For sidelink operations on unlicensed spectrum to meet OCB and PSD requirement, apply temporary exemption of OCB requirement for S-SSB transmission.
· If needed, an additional PRB is appended to legacy S-SSB structure on the symbols of PSBCH. 

In case this temporary exemption of OCB requirement is not applicable for S-SSB transmission, then we prefer to adopt the combination of option 1 and option 4 due to its less design efforts. Specifically, the interlaced RB-based transmission is only applied to PSBCH, while the S-PSS and S-SSS are remained unchanged. Note that this applies to either full-slot S-SSB transmission or 4-symbol SSB transmission, as respectively shown in the left side or in the right side of Figure 7. 
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[bookmark: _Ref115106725]Figure 7: Interlaced RB-based PSBCH transmission
Proposal 20: If the temporary exemption of OCB requirement is not applicable to S-SSB transmission, then interlaced RB-based transmission is applied to PSBCH. 

Conclusion
In this contribution, we provided our views on physical channel design framework for sidelink on FR1 unlicensed spectrum. Our proposals are as follows:

Proposal 1: Do not support that one sidelink resource pool is (pre)configured to include a subset of RB set. 

Proposal 2: PRBs within intra-cell guard band are not included in a sub-channel.

Proposal 3: Use a bitmap to indicate the time domain resources of a resource pool.

Proposal 4: To maintain low PSCCH decoding complexity, do not support additional starting symbol(s) within a slot for PSCCH/PSSCH transmission. 

Proposal 5: In supporting multi-consecutive slots transmission, the value ranges of  and  in deriving TRIV are redefined to avoid time overlap between initial transmission and retransmissions. 

Proposal 6: For interlace RB-based transmission of PSCCH/PSSCH, a sub-channel equals K interlaces, where K is configurable by resource pool.

Proposal 7: It is supported that a sub-channel spans 1 or multiple RB sets belonging to a resource pool. An interlace is confined within 1 RB set. 

Proposal 8: Sub-channel index is represented by a single value, which is derived by interlace index within an RB set and RB set index within a resource pool. 
· The indexing follows interlace index first, RB set index second rule. 

Proposal 9: PSCCH/PSSCH transmission occupies one or more contiguous sub-channels. SCI stage 1 indicates FRIV in a similar way as in Rel-16/17 NR sidelink. 

Proposal 10: PSCCH is mapped to a single sub-channel, even if the PSCCH/PSSCH transmission occupies more than one sub-channel. The number of PRBs for PSCCH is configurable per resource pool.

Proposal 11: In calculating sidelink TBS, a reference number of PRBs per interlace is used, where this number is either pre-defined or (pre)configured by resource pool. 

Proposal 12: PSFCH time and frequency resources are (pre)configured by resource pool. 

Proposal 13: If LBT is performed for PSFCH transmission, introduce multiple PSFCH transmission occasions for a PSCCH/PSSCH transmission to address the LBT failure issue for PSFCH transmission. 

Proposal 14: Each PSFCH transmission occupies a single PRB in a dedicated PRB set and a subset of PRBs of an interlace in a common PRB set.
· Dedicated PRB set is configured to deliver actual sidelink ACK/NACK information.
· Common PRB set is configured to meet the OCB requirement.

Proposal 15: The S-SSB slots are excluded from resource pool. 

Proposal 16: If additional candidate S-SSB occasions are supported, then the slots containing additional candidate S-SSB occasions are excluded from resource pool. 

Proposal 17: The number of additional candidate S-SSB occasions is configurable, and the locations of additional S-SSB occasions are configured by a time offset to the initial S-SSB occasion. 

Proposal 18: Consider 4-symbol S-SSB structure (plus AGC symbol) in sidelink operations in unlicensed spectrum. 

Proposal 19: For sidelink operations on unlicensed spectrum to meet OCB and PSD requirement, apply temporary exemption of OCB requirement for S-SSB transmission.
· If needed, an additional PRB is appended to legacy S-SSB structure on the symbols of PSBCH. 

Proposal 20: If the temporary exemption of OCB requirement is not applicable to S-SSB transmission, then interlaced RB-based transmission is applied to PSBCH. 
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4222 Limits
The Nominal Channel Bandwidth for a single Operating Channel shall be 20 MHz.

Alternatively, equipment may implement a lower Nominal Channel Bandwidth with a minimum of 5 MHz, providing
they still comply with the Nominal Centre Frequencies defined in clause 4.2.1 (20 MHz raster).

The Occupied Channel Bandwidth shall be between 80 % and 100 % of the Nominal Channel Bandwidth. In case of
smart antenna systems (devices with multiple transmit chains) each of the transmit chains shall meet this requirement.
The Occupied Channel Bandwidth might change with time/payload.

During a Channel Occupancy Time (COT), equipment may operate temporarily with an Occupied Channel Bandwidth
of less than 80 % of its Nominal Channel Bandwidth with a minimum of 2 MHz.
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