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Introduction
In RAN#97e meeting, Rel-18 work item on support of [1] has the following objectives to study and specify support of sidelink on unlicensed spectrum. 
	2.  Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· No specific enhancements for existing NR SL feature
· The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.


In this contribution, we share some views on modifications of physical channel design for adapting sidelink communication on unlicensed spectrum.
[bookmark: OLE_LINK1]Discussions
Physical layer structure
PSCCH/PSSCH
PSCCH
It was agreed that PSCCH locates in a lowest sub-channel of lowest RB set of associated PSSCH. Regarding mapping of PSCCH to frequency resources in the lowest sub-channel, there is no corresponding agreement, which would impact how to implement the PSCCH mapping in the specification. For 1 sub-channel that equals to K=1 interlace, it is natural to map PSCCH to the PRBs of the interlace in an increasing of PRB index of the K=1 interlace. For 1 sub-channel that equals to K=2 interlaces, there are two options. One option is that PSCCH is mapped to frequency resources of a sub-channel in an increasing order of PRB index in the sub-channel. The other one is that PSCCH is mapped to frequency resources of a sub-channel firstly in an increasing order of interlace index within the sub-channel and then in increasing order of PRB index. Both options are straightforward, but one should be selected to implemented in the specification.  
Proposal 1: For PSCCH mapping to frequency resources in a sub-channel with K interlaces, the following one option is supported:
· Option 1: mapping is in an increasing order of PRB index in the sub-channel.
· Option 2: mapping is firstly in increasing order of interlace index within the sub-channel and then in increasing order of PRB index. 
Resource allocation mode 1
To support interlace RB-based PSSCH transmission in sidelink resource allocation mode 1, DCI format 3_0 needs to provide a ‘Lowest index of the RB set allocation to the initial transmission’ field to indicate the UE the lowest index of the allocated RB sets for the initial transmission. Likewise, for sidelink configured grant type 1, the RRC parameter to indicate the starting RB set of sidelink configured grant Type 1 is required as well. 
Proposal 2: Regarding frequency domain resource indication to initial transmission in sidelink resource allocation mode 1 for interlace RB-based PSSCH transmission, support the following:
· DCI format 3_0 provides a ‘Lowest index of the RB set allocation to the initial transmission’ field.
· Sidelink configured grant Type 1 provides RRC parameter sl-StartRBsetCG-Type1 to indicate starting RB set index of the sidelink configured Type 1.

Candidate resource definition for interlace RB-based transmission
In existing resource selection procedure for RA mode 2, MAC layer provides PHY layer a number of sub-channels  where a candidate single-slot resource is defined as a set of  sub-channels. For interlace RB-based transmission in SL-U, definition of candidate single-slot resource needs to be updated to involve both sub-channel information and RB set information in the definition. Regarding the RB set information, there was a discussion around whether MAC layer needs to indicate a number of RB sets  to PHY layer to limit the candidate single-slot resource to include the  sub-channels. In our views, it is not necessary to impose limitations on candidate single-slot resources in advance. A candidate single-slot resource can be a set of sub-channels in any possible number of RB sets by ensuring the number of sub-channels in each RB set to be an integer number. Then, PHY layer can determine available candidate resource according to sensing results. The amount of available candidate resources to be reported to MAC layer could be larger than that for the case the limitation of RB sets is imposed to candidate single-slot resources. As a result, it is more flexible for MAC layer to select resource for PSSCH transmission. Therefore, it is preferred that there is no need for MAC layer to indicate  to PHY layer. 
Proposal 3: Regarding frequency domain resource indication for interlace RB-based PSSCH transmission in resource selection procedure, MAC layer indicates  and RB set information where SL C-LBT failure was detected to PHY layer.
To uniquely identify each candidate resource, the symbol  can be updated by  where r denotes a RIV that corresponds to the starting RB set index  and the number of contiguous RB sets .
Proposal 4: In the resource selection procedure for interlace RB-based PSSCH transmission, a candidate single-slot resource  is defined as a set of  contiguous sub-channels in  contiguous RB sets, with sub-channel x+j in RB set  in slot  where 
· r denotes a RIV that corresponds to the starting RB set index  and the number of contiguous RB sets 
· 
·  
· .
Per RAN2 agreement in the LS [2] from RAN2, the MAC layer informs the PHY layer of the RB set information where SL C-LBT failure was detected. PHY layer should exclude any candidate resources if the candidate resources include the RB set where C-LBT failure is detected. In this case, the minimum target amount of candidate resources, , needs to be redefined. For example, a resource pool includes 5 RB sets and there was 4 RB sets with C-LBT failure. Then, it is difficult for UEs to guarantee  even with X=20% if the  is still the total number of candidate resources. Therefore, the target percentage of candidate resources should be calculated by the remaining candidate resources after excluding candidate resources for RB sets where C-LBT failure was detected. That is, the  should denote the number of remaining candidate resources after excluding candidate resources for RB sets where C-LBT failure was detected.
Proposal 5: Regarding  in Clause 8.1.4 in TS38.214, 
· if MAC informs PHY of the RB set information where SL C-LBT failure was detected,  is the number of remaining candidate resources after excluding candidate resources for RB sets where C-LBT failure was detected.
Candidate resource definition for contiguous RB-based transmission
For contiguous RB-based PSCCH/PSSCH transmissions in SL-U, it was agreed in last RAN1 meeting as below that a sub-channel including intra-cell guard band PRBs cannot be used for PSCCH transmission and can be used for PSSCH transmission. 
	Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3.
· [bookmark: _Hlk140686580]FFS other details, e.g., impacts on resource selection, PSCCH mapping, etc.
· Note:
· Option 2: Such sub-channel(s) can be used for PSCCH/PSSCH transmission
· Note: PRBs within intra-cell guard band are not used for PSCCH transmission as per previous agreement
· Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission
·  : the number of remaining PRBs of a sub-channel belonging to a RB set after excluding the PRBs belonging to intra-cell guardband
·  : the number of PRBs for PSCCH transmission


Given that PSCCH should locate in the lowest sub-channel of lowest RB set of corresponding PSSCH, the definition of a candidate resource should be updated to accord with the above agreement. The definition of a candidate resource should then be a set of LsubCH contiguous sub-channels where a lowest sub-channel in the set does not contain any RB in an intra-cell guard band.
Proposal 6: In the resource selection procedure for contiguous RB-based PSSCH transmission in SL-U, a candidate resource is defined as a set of LsubCH contiguous sub-channels where a lowest sub-channel in the set does not contain any RB in an intra-cell guard band.

PSFCH transmission for SL-U
PSFCH transmission under 15 kHz and 30kHz
The following related to PSFCH transmission under 15kHz and 30kHz was agreed in RAN1#113 meeting.
	Agreement
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS:
· One of the following alternatives is (pre-)configured:
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· K3 is (pre-)configured
· Value range for K3 at least includes {1, 2, 5}
· K3 dedicated PRB(s) are on the same interlace
· There can be some guardband PRB(s) between common PRB and dedicated PRB
· FFS details, e.g., whether/how to derive the number of guardband PRB(s), whether to additionally introduce a (pre-)configured gap (including 0), or whether this can be satisfied by (pre-)configuration and there is no additional specification impact (e.g., setting proper bit values in bitmap for PSFCH PRB allocation), etc.
· FFS whether to additionally introduce guardband RE between common PRB and dedicated PRB
· On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· When a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth, UE only transmits on the dedicated PRB subject to meeting OCB requirements
· FFS: whether to reduce power on common PRBs
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace
· PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission
· FFS: whether or not to support PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· FFS: whether to drop common PRBs if the dedicated PRBs can already satisfy OCB requirement

Agreement
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· FFS details, e.g., how PSSCH Rx UE knows such transmission, etc.
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· FFS details, e.g., signaling design, etc.
· Option 3: no optimization for this case

Agreement
Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration:
· Regarding locations of candidate PSFCH occasion(s):
· Down-select at RAN1#114:
· Alt 1 (15): Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions
· FFS details
· Alt 2 (2): PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool
· For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)
· FFS: whether to support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot

Agreement
Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration:
· Value range of N at least includes {1, 2, 3, 4}
· When N>1, N associated candidate PSFCH occasion(s) for one PSCCH/PSSCH transmission have different time and/or frequency resource with the candidate PSFCH occasion(s) for another PSCCH/PSSCH transmission, at least if these two PSCCH/PSSCH transmissions are on non-overlapped resources

Agreement
Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration:
· Regarding UE behaviour on transmitting PSFCH:
· Down-select at RAN1#114:
· Alt 1: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) due to LBT failure
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· Alt 3: Do not specify additional UE behavior on transmitting PSFCH due to LBT failure. 
· FFS: UE behaviour on receiving PSFCH
· Regarding HARQ RTT restriction:
· Further study whether/how to update the followings:
· The minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool 
· The reference slot n for PUCCH transmission to report HARQ in Mode 1



It was agreed in RAN#112b-e that R16 NR SL PSSCH-PSFCH mapping is reused as baseline with FFS details. The details regarding PSFCH resource determination and signalling of PSFCH frequency resources are still unclear by far. In Rel-16 NR SL, a bitmap indicated RBs for PSFCH transmission in a resource pool and then PSSCH-PSFCH mapping is performed in the resource pool level. However, in SL-U, a resource pool can include multiple RB sets. Then in a resource pool with multiple RB sets, performing PSSCH-PSFCH mapping in the resource pool level may lead to the case that PSSCH and its associated PSFCH may locate in different RB sets. Consequently, a responding UE cannot benefit from COT sharing by performing Type2 SL channel access to access channel before transmitting PSFCH. While performing PSSCH-PSFCH mapping per RB set can ensure that each combination of sub-channel index and slot index in an RB set is associated with its exclusive PSFCH resources in the same RB set. COT sharing to PSFCH transmission can be utilized.
In addition, in Rel-16 NR SL, in a resource pool, the PSFCH resource is determined from (starting) sub-channel(s) and slot used for its corresponding PSSCH in the way of firstly an ascending order of slot index and secondly an ascending order of sub-channel index. On the other hand, in SL-U, sub-channel index is not unique in a resource pool. As illustrated in Figure 1, different RB sets have sub-channels with same indexes and a resource pool has same sub-channel indexes in different RB sets. On the other hand, in the frequency domain, an RB set consists of sub-channels with different indexes starting from 0, which is similar to the resource pool in Rel-16 NR SL. Therefore, performing PSSCH-PSFCH mapping per RB set can maximumly reuse the Rel-16 NR SL specification about PSSCH-PSFCH mapping procedure but without causing too much standard effort.


Figure 1: PSFCH occasions (pre-)configured periodically with a period of 1 slot
For signaling frequency resources of PSFCH transmission, RB set level bitmap instead of resource pool level bitmap can be introduced to indicate PSFCH frequency resources for the RB set of a resource pool. Since it was also agreed that Alt 2-3a (i.e., each PSFCH transmission occupies 1 dedicated interlace) can be (pre-)configured for PSFCH transmission, an interlace-based bitmap to indicate a set of interlaces for PSFCH transmission can save signalling overhead.
Proposal 7: Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration, Alt 1 is supported.
· Alt 1: Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions. 
Proposal 8: In determining PSFCH resources for interlaced PSCCH/PSSCH transmission in SL-U, Rel-16 NR SL PSSCH-PSFCH mapping is reused per RB set in a resource pool.
Proposal 9: For signalling frequency resources of PSFCH transmission, RB set-level bitmap to indicate PSFCH frequency resources is used.
· A PRB-based bitmap indicates a set of PRBs for PSFCH transmission for the case that Alt 1-1b is (pre-)configured.
· A interlace-based bitmap indicates a set of interlaces for PSFCH transmission for the case that Alt 2-3a is (pre-)configured. 
Regarding COT interruption due to PSFCH occasions where there were no intended PSFCH transmissions, in last RAN1 meeting, three options are listed for further discussion where option 1 and 2 aim for seeking some solutions to avoid COT interruption, while option 3 is with no optimization.
Considering that PSFCH occasions can be (pre-)configured periodically with a period of 1, 2, or 4 slots, it is therefore inevitable that periodically (pre-)configured PSFCH occasions would exist in a COT initiated by a UE. As illustrated in the Figure 2, especially for those periodically (pre-)configured PSFCH occasions in the beginning of the COT, it is more likely that no PSFCH transmission would happen there, which would result in the COT interruption. 


Figure 2: PSFCH occasions (pre-)configured periodically with a period of 1 slot.  
Without taking extra solutions to PSFCH occasions without intended PSFCH transmissions, it is very difficult for a UE to occupy a channel and a new initiating COT would be usually interrupted within 1 slot if the period of PSFCH is 1 slot. The risk of COT interruption would affect the functionalities of MCSt and UE-to-UE COT sharing, which are important features to SL-U. It has to be also noted that a lot of effort has been made to avoid losing a COT due to gap symbol and S-SSB slot by CP extensions and S-SSB repetitions. Similarly, solutions to avoid COT lost due to PSFCH occasions should be taken to complement effort what has been made to avoid COT lost. 
Observation 1: Option 3 (i.e., no optimization on PSFCH occasions within a COT to avoid COT interruption) makes a COT-initiating UE easily lose its COT especially in the case of short PSFCH periodicity, which severely affects functionalities of MCSt and UE-to-UE COT sharing. 
For option 1 to transmit PSSCH on PSFCH occasions, the benefit is that a lower code rate for the PSSCH transmission is achieved given more resources can be used to the PSSCH transmission. However, the option 1 only applies in those PSFCH occasions where the COT initiating UE shall make sure there are no PSFCH transmission from other UEs. Otherwise, the option 1 would lead to collision with potential PSFCH transmission from other UEs. In addition, a notification mechanism on how to notify RX UE of whether the PSSCH is additionally transmitted on the PSFCH occasions is required.
Observation 2: On one hand, Option 1 (i.e., transmits PSSCH on such PSFCH occasion) helps to lower code rate of PSSCH transmission. On the other hand, there is the usability problem that option 1 can only apply in those PSFCH occasions where UE shall ensure no PSFCH transmission from other UEs, as well as a new notification mechanism required to notify RX UE of whether PSFCH occasion is used for PSSCH transmission. 
For option 2 to transmit PSFCH-like signal, the option 2 can apply in PSFCH occasions where the UE can be aware or unaware of whether other UEs would transmit PSFCH. Sequence generation for PSFCH transmission can be reused for the PSFCH-like signal. PSFCH-like signal would not impact potential PSFCH transmissions from other UEs. For the case that Alt 1-1b is (pre-)configured for PSFCH transmission in a resource pool, the PSFCH-like signal can be transmitted only on the common interlace. 
Observation 3: Option 2 (i.e., transmits PSFCH-like signal on such PSFCH occasion) does not impact other UEs’ PSFCH transmissions. 
Proposal 10: When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasions(s) within a COT, to avoid COT interruption, option 2 is supported:
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
Proposal 11: For the case that Alt 1-1b is (pre-)configured for PSFCH transmission in a resource pool, PSFCH-like signal can be transmitted on 1 common interlace.    
SL CSI-RS transmission
In a resource pool (pre-) configured with two candidate starting symbols, the set of symbols for a PSSCH transmission (plus AGC and GAP symbols) can be one of the following:
· Case 1: all SL symbols except those for PSFCH (in a slot with PSFCH).
· Case 2: all SL symbols starting from the 1st candidate starting symbol (in a slot without PSFCH, and with the use of the 1st candidate starting symbol).
· Case 3: all SL symbols starting from the 2nd candidate starting symbol (in a slot without PSFCH, and with the use of the 2nd candidate starting symbol).
On the other hand, the SL CSI-RS symbol number is signaled as a symbol within a slot. Therefore, it is likely that a symbol number is valid for SL CSI-RS for one of the above cases, but not other(s), e.g. collision with symbols for DM-RS or 2nd-SCI or PTRS. Hence, we propose that SL CSI-RS symbol is separately indicated for the 2 candidate starting symbol, in order not to restrict the flexibility of CSI acquisition due to the introduction of two candidate starting symbols.
Proposal 12: In a resource pool (pre-) configured with two candidate starting symbols, the CSI-RS symbol is separately (pre-) configured for the 1st candidate starting symbol and the 2nd candidate starting symbol.
Time resource allocation for MCSt
In RAN1#110 meeting, the following regarding time domain resource indication for PSSCH transmission was agreed.
	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


One FFS in above agreement is whether to enhance the R16 NR SL TRIV/FRIV if new feature MCSt is introduced in SL-U. As known, it was agreed in AI 9.4.1.1 that multi-consecutive slots transmission is supported for Mode 1 and Mode 2 resource allocation in SL-U. 
	Agreement
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details


However, the existing time resource assignment in Rel-16 only supports 2 or 3 consecutive or non-consecutive slots transmission. Up to 3 consecutive slots seems restrictive and is not suitable to adapt to multi-consecutive slots transmission.
Proposal 13: Enhance on R16 NR-SL time resource assignment to support more than 3 slot consecutive transmission for multi-consecutive slots transmission in SL-U.
Physical layer procedure
Congestion control
In legacy SL, SL-RSSI is measured on a sub-channel in the frequency domain and the OFDM symbols configured for PSCCH/PSSCH in the time domain. However, in a resource pool configured with two candidate starting symbols, the actual OFDM symbols used for a PSCCH/PSSCH transmission may be autonomously determined by a TX UE, i.e. the information is not available at another UE performing SL-RSSI measurement in the slot. If the same SL-RSSI definition is used, the total received power may be underestimated (e.g. some UEs use the 1st candidate starting symbols while others use 2nd candidate starting symbols).
Therefore, we propose that in such a resource pool, SL-RSSI measurement is only performed on OFDM symbols corresponding to PSCCH/PSSCH transmissions using the 2nd candidate starting symbols.
Proposal 14: In a resource pool (pre-)configured with two candidate starting symbols, SL-RSSI measurement is performed on OFDM symbols corresponding to PSCCH/PSSCH transmissions using the 2nd candidate starting symbols.
HARQ-ACK reporting for groupcast Option 1
For groupcast HARQ-ACK Option 1 (i.e. NACK-only based method), if PSFCH reception is determined as absent, an ACK value is reported to higher layers; otherwise, a NACK value is reported. In SL-U, due to potential LBT failure, a PSCCH/PSSCH transmission is associated with N PSFCH occasion(s) in different slots. Absence of a previous PSFCH reception does not necessarily mean the RX UE decodes the PSSCH, i.e. RX UE may fail to transmit PSFCH (NACK) due to LBT failure. The RX UE would transmit PSFCH (NACK) in later associated PSFCH occasion(s). Therefore, for groupcast HARQ-ACK Option 1, if UE determines absence of PSFCH reception in all the N associated PSFCH occasions, an ACK value is reported to higher layers.
Proposal 15: For groupcast HARQ-ACK Option 1, if UE determines absence of PSFCH reception for all the N associated PSFCH occasion(s), an ACK value is reported to higher layers; otherwise, a NACK value is reported. 
Conclusion
In this contribution, we have discussed our views on physical channel design for adapting sidelink communication on unlicensed spectrum and have the following proposals and observations.
Proposal 1: For PSCCH mapping to frequency resources in a sub-channel with K interlaces, the following one option is supported:
· Option 1: mapping is in an increasing order of PRB index in the sub-channel.
· Option 2: mapping is firstly in increasing order of interlace index within the sub-channel and then in increasing order of PRB index. 
Proposal 2: Regarding frequency domain resource indication to initial transmission in sidelink resource allocation mode 1 for interlace RB-based PSSCH transmission, support the following:
· DCI format 3_0 provides a ‘Lowest index of the RB set allocation to the initial transmission’ field.
· Sidelink configured grant Type 1 provides RRC parameter sl-StartRBsetCG-Type1 to indicate starting RB set index of the sidelink configured Type 1.
Proposal 3: Regarding frequency domain resource indication for interlace RB-based PSSCH transmission in resource selection procedure, MAC layer indicates  and RB set information where SL C-LBT failure was detected to PHY layer.
Proposal 4: In the resource selection procedure for interlace RB-based PSSCH transmission, a candidate single-slot resource  is defined as a set of  contiguous sub-channels in  contiguous RB sets, with sub-channel x+j in RB set  in slot  where 
· r denotes a RIV that corresponds to the starting RB set index  and the number of contiguous RB sets 
· 
·  
· .
Proposal 5: Regarding  in Clause 8.1.4 in TS38.214, 
· if MAC informs PHY of the RB set information where SL C-LBT failure was detected,  is the number of remaining candidate resources after excluding candidate resources for RB sets where C-LBT failure was detected.
Proposal 6: In the resource selection procedure for contiguous RB-based PSSCH transmission in SL-U, a candidate resource is defined as a set of LsubCH contiguous sub-channels where a lowest sub-channel in the set does not contain any RB in an intra-cell guard band.
Proposal 7: Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration, Alt 1 is supported.
· Alt 1: Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions. 
Proposal 8: In determining PSFCH resources for interlaced PSCCH/PSSCH transmission in SL-U, Rel-16 NR SL PSSCH-PSFCH mapping is reused per RB set in a resource pool.
Proposal 9: For signalling frequency resources of PSFCH transmission, RB set-level bitmap to indicate PSFCH frequency resources is used.
· A PRB-based bitmap indicates a set of PRBs for PSFCH transmission for the case that Alt 1-1b is (pre-)configured.
· A interlace-based bitmap indicates a set of interlaces for PSFCH transmission for the case that Alt 2-3a is (pre-)configured.  
Observation 1: Option 3 (i.e., no optimization on PSFCH occasions within a COT to avoid COT interruption) makes a COT-initiating UE easily lose its COT especially in the case of short PSFCH periodicity, which severely affects functionalities of MCSt and UE-to-UE COT sharing. 
Observation 2: On one hand, Option 1 (i.e., transmits PSSCH on such PSFCH occasion) helps to lower code rate of PSSCH transmission. On the other hand, there is the usability problem that option 1 can only apply in those PSFCH occasions where UE shall ensure no PSFCH transmission from other UEs, as well as a new notification mechanism required to notify RX UE of whether PSFCH occasion is used for PSSCH transmission. 
Observation 3: Option 2 (i.e., transmits PSFCH-like signal on such PSFCH occasion) does not impact other UEs’ PSFCH transmissions. 
Proposal 10: When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasions(s) within a COT, to avoid COT interruption, option 2 is supported:
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
Proposal 11: For the case that Alt 1-1b is (pre-)configured for PSFCH transmission in a resource pool, PSFCH-like signal can be transmitted on 1 common interlace.
Proposal 12: In a resource pool (pre-) configured with two candidate starting symbols, the CSI-RS symbol is separately (pre-) configured for the 1st candidate starting symbol and the 2nd candidate starting symbol.
Proposal 13: Enhance on R16 NR-SL time resource assignment to support more than 3 slot consecutive transmission for multi-consecutive slots transmission in SL-U.
Proposal 14: In a resource pool (pre-)configured with two candidate starting symbols, SL-RSSI measurement is performed on OFDM symbols corresponding to PSCCH/PSSCH transmissions using the 2nd candidate starting symbols.
Proposal 15: For groupcast HARQ-ACK Option 1, if UE determines absence of PSFCH reception for all the N associated PSFCH occasion(s), an ACK value is reported to higher layers; otherwise, a NACK value is reported. 
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