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In the last RAN1 #109 and #110 meeting, different aspects of SL U physical layer design framework were discussed, the agreements are capture in [1][2] and listed in Appendix. In this contribution, we further discuss various aspects of PHY channel design framework for SL U operation. Specifically, we discuss the topics related to SL-BWP and resource pool, PSCCH/PSSCH, PSFCH and HARQ feedback, and S-SSB and synchronization. 
Discussion

SL-BWP and resource pool:
In the RAN1 #109-e meeting, the following agreements are made for SL BWP and resource pool in SL U:
	Agreement
SL BWP, SL resource pool in R16/R17 NR SL and RB set in R16 NR-U are reused for SL-U as baseline
· Only one SL BWP is (pre-)configured within a carrier
· The SL BWP is (pre-)configured to include one or multiple SL resource pools
· At least support that one SL resource pool can be (pre-)configured to include integer number of RB sets
· FFS: whether/how to support one SL resource pool can include sub-set of PRBs of one RB set
· FFS: the applicable resource pool
· FFS: the impact on sub-channel size and number of sub-channels in a resource pool if sub-channel is supported
· 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
· FFS details, e.g., how such PRBs are used, the applicable resource pool, etc.
· FFS: whether R16/R17 NR SL S-SSB slots and/or new S-SSB slots (if supported) are excluded from resource pool
· FFS: which slots belong to resource pool, e.g., how to set the value of bitmap, whether to consider SL-U/NR-U operating in the same carrier and whether TDD configuration are considered, etc.
· FFS: the impact of PSCCH/PSSCH mapping to frequency resources on resource pool configuration, on sub-channel definition if sub-channel is supported, etc.



The intra-cell guard band between two adjacent RB sets is used to reduce inter RB sets interference. Specifically, intra-cell guard band is placed between two RB sets to guarantee that the transmission in one RB set does not interfere to another transmission in the adjacent RB set. However, if the UE acquires two adjacent RB sets and performs simultaneous transmissions in two RB sets, no interference between two RB sets is expected. Therefore, when the UE performs simultaneous data transmission in two RB sets, the guard-band can be used to transmit data as well. Such guard-band usage can help improve the spectrum efficiency of the system. For the first TB of the COT, the UE should construct the TB before LBT and transmits the TB as soon as it acquires the COT. The UE is not aware of whether two adjacent RB sets can be acquired; therefore, the guard-band should not be used for the first TB of the COT.
Proposal 1: Consider using intra-guard band for at least data transmission under certain condition(s).
For synchronization in R16/17 sidelink (SL), a set of S-SSB slots in a synchronization period of 160ms is (pre-)configured in a SL BWP. These S-SSB slots are used for S-SSB transmission only and excluded from any resource pool. Such design helps guarantee the quality of synchronization in the system. Specifically, when the UE becomes a synchronization reference UE (SyncRef UE), it can find the occasion(s) to transmit S-SSB in a synchronization period. A similar approach should be adopted for R18 SL U. Specifically, a set of S-SSB should be (pre-)configured in a SL BWP and these slots are excluded in the resource pool.
Proposal 2: Support a set of (pre-)configured periodic S-SSB slots being excluded from the resource pool similar to R16/17 sidelink.

PSCCH/PSSCH:
The following agreements are made for PSCCH/PSSCH in RAN1 #109 and #110:
	Agreement
For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based and R16 NR-U interlace RB-based transmissions are considered as starting point
· RAN1 strives to have unified design for both contiguous RB-based and interlace RB-based transmissions
· FFS: whether/how to address IBE (In Band Emission) impact.

Agreement
For PSCCH and PSSCH in SL-U:
· For interlace RB-based transmission (if supported), at least the following candidates can be discussed:
· Frequency domain resource allocation granularity is one sub-channel for PSSCH transmission
· FFS: Other resource allocation granularity, e.g., RB-level
· 1 sub-channel equals K interlaces if sub-channel is supported
· FFS details
· Other candidates are not precluded
· FFS: mapping of PSCCH to frequency resources
· FFS: resource indication in time/frequency domain, e.g., how to handle using one RB set or multiple RB sets, etc.
Agreement
For slot structure in SL-U:
· At least R16/R17 NR SL slot-based PSCCH/PSSCH transmission is supported
· FFS: whether/how to support additional starting symbol(s) within a slot for the PSCCH/PSSCH transmission

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

Agreement
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details



R16/17 NR SL supports slot-based PSCCH/PSSCH transmission. In a PSCCH/PSSCH transmission, PSCCH is located at the first X symbols (e.g., X = 2 or 3 based on the resource pool (pre-)configuration) and within the first RBs in the PSSCH sub-channel of the lowest sub-channel index. A such pre-defined PSCCH location within a PSSCH/PSCCH transmission can alleviate the UE SL SCI blind decoding processing. In SL U, therefore, a pre-defined fixed PSCCH resources is desired, and the resource pool configuration can e.g., (pre-)configure a set of symbols in time domain and a set of RBs (e.g., in one RB interlace of PSCCH/PSSCH transmission) for PSCCH in frequency domain. 
Proposal 3: PSCCH is mapped to the lowest interlace(s) of the first subchannel in a PSCCH/PSSCH slot of the first 2 or 3 symbols.
In sidelink communication, a UE converges AGC based on each received PSSCH/PSCCH transmission from another UE. Therefore, an AGC symbol is required for each additional starting symbol for PSCCH/PSSCH, which will increase signaling overhead. However, each additional starting symbol within a slot for PSCCH/PSSCH is beneficial for LBT channel access since it allows the UE to acquire the channel sooner when it succeeds in LBT. Multiple starting symbols in a slot can help reduce the collision among transmissions from different UEs since a UE planning to transmit PSCCH/PSSCH in a slot (e.g., after LBT succeeds) can detect earlier transmission of another UE in the slot and yield the channel for the UE to avoid collision. Moreover, collision between high and low priority TBs can be reduced by associating starting symbol(s) with different transmission priority. Therefore, in our view, supporting one additional starting symbol within a slot for PSCCH/PSSCH transmission is beneficial and it helps balance between signaling overhead and early channel access. 
Proposal 4: Support one additional starting symbol within a slot for PSCCH/PSSCH transmission.
After obtaining the COT, the UE can use the COT to perform transmission of one or multiple TBs depending on the amount of data in the buffer. For transmission of one TB in the COT, to maintain the COT, the UE can perform blind retransmission of the TB consecutively. Similar to subchannel selection for each transmission of a TB in R16/17 SL, the UE can use one or more interlaces for each transmission of the TB based on the TB size. The UE can select the interlace for each transmission (e.g., initial transmission and multiple blind retransmission) of the TB. Random interlace selection can be used for the initial transmission. For interlace selection for retransmission, the UE may use the same interlace as the initial transmission to reduce resource indication overhead in the SCI.
Proposal 5: Study PSSCH resource selection for one or more TBs in a COT.  
In R16/17 SL, only single-slot-based resource selection is supported, in which the UE randomly selects one single-slot resource for each transmission of a TB. Since multi-consecutive slots transmission (MCSt) is supported, it is beneficial to support multi-slot-based resource selection, in which the UE can select a resource group, which consists of multiple consecutive slots in time domain, to perform LBT and transmission. The number of consecutive slots per resource group can be configured based on, for example, the buffer status, QoS of the data in the buffer, and/or the congestion level at the resource pool. Such configuration can be used to ensure fairness among UEs and optimize the number of channel access for each UE.
Proposal 6: Support multi-slot-based resource selection.
In R16/17 SL, TRIV/FRIV is used to indicate/reserve future resources for transmission of the UE. Specifically, TRIV/FRIV is used to reserve at most three single-slot resources in the future for the UE. The current TRIV/FRIV is suitable for single-slot resource reservation only. It is expected that for each channel access time, the UE can obtain a COT consisting of multiple consecutive slots for transmissions of one or multiple TB. COT reservation is beneficial for interference avoidance since other UE can avoid selecting the reserved COT of the UE for LBT and transmission. Therefore, COT reservation should be supported in SL U. Moreover, TRIV/FRIV should be adapted to indicate/reserve a new COT.
Proposal 7: Support COT reservation of a COT consisting of multiple consecutive slots.
Proposal 8: TRIV/FRIV is used to indicate/reserve a new COT.

When a UE acquires a COT, it can use one or more interlaces to perform PSCCH/PSSCH transmission. Allowing other UEs to share the unused interlaces can be spectrum efficiency. After obtaining the COT, the UE can maintain the COT up to 10ms depending on the used CAPC to acquire the channel. However, the UE may not have sufficient data to perform transmission for the whole COT duration. In this case, it is beneficial to have another UE sharing the COT. In order to allow other UEs to share the COT in the time and/or frequency domain, the COT information and the UE’s transmission information can be indicated to other UE. For instance, maximum COT duration, remaining COT of the Tx UE, and the associated LBT parameters (e.g., CAPC) used to acquire the COT can be included in the SCI. As a result, another UE can obtain information necessary to enable COT sharing and corresponding resource allocation.
Proposal 9: Study the necessity of additional SCI content to enable COT sharing for sidelink unlicensed.
In R16/17 SL, network scheduling resource allocation (e.g., Mode 1) is supported, which allows the gNB to schedule both dynamic and configured grants to a UE. Dynamic grant allows the gNB to schedule sidelink resource flexibly to deal with a dynamic change of the sidelink resource usage. In SL U, it is expected that dynamic grant can be supported to help the gNB coordinating sidelink resource usage among different UEs in the system. A new DCI information is needed to support the indication of LBT parameters since the network may need to request the UE to use specific LBT parameters including LBT type and channel access priority class based on the scheduling decision from the gNB.
Due to the uncertainty of the availability of the unlicensed channel, the UE may fail LBT multiple times before acquiring the COT. Therefore, to increase the channel access opportunity to the UE, the network can schedule multiple channel access occasions in time and/or frequency domain (e.g., a time window and/or a set of frequency resources to perform LBT) to the UE in one DCI.
Contiguous transmission across multiple slots is necessary to maintain the COT initialized by a UE. Therefore, a new DCI information is needed to support multiple-slot scheduling which may include the indication of the number of slots and a possibly a set of interlaces in each slot.
Proposal 10: Consider a scheduling DCI indicating at least the following information:
· LBT type and the channel access priority class
· A set of interlaces and time window for the UE to access the channel
· Indication of number of allocated slots for one or more TBs scheduling  

PSFCH and HARQ feedback:

	Agreement
For PSFCH and SL-HARQ in SL-U:
· At least R16 NR SL PSFCH format 0 is supported
· FFS whether to introduce new PSFCH format
· FFS: how to meet OCB and PSD requirement for PSFCH transmission, e.g., using interlaced RB transmission, whether/how to avoid too small PSFCH capacity, etc.
· FFS: the locations of PSFCH resources, e.g., (pre-)configured, dynamically indicated, etc.
· FFS: whether/how to address PSFCH transmission dropping due to LBT failure, e.g., whether to have multiple PSFCH occasions for a PSSCH and the related PSSCH-PSFCH mapping relationship, impact on SL HARQ-ACK reporting to the gNB for Mode 1, etc.
· FFS: whether/how to address PSFCH and related PSSCH in different COTs 

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



The above agreements were made during RAN1#109 and RAN1 #110 meetings. In this subsection, we discuss the FFS and further aspect of PSFCH and HARQ feedback.
It was agreed in RAN1 #109-e meeting to support R16 SL PSFCH format 0, which is used to report one HARQ ACK/NACK bit for one PSCCH/PSSCH transmission in SL U. If only R16 SL PSFCH format 0 is supported, the UE needs to acquire the channel to transmit HARQ ACK/NACK feedback for every PSCCH/PSSCH requiring HARQ feedback. Moreover, for HARQ enabled TB, the Tx UE needs to wait for HARQ feedback from the Rx UE before performing additional retransmission of the TB. Such procedure may result in excessive transmission delay since the Tx and Rx UEs need to perform LBT before each transmission. However, in SL U, when the Tx UE acquires the COT, it is beneficial to perform contiguous transmissions of one or multiple TBs to maintain the COT and the Rx UE should report multiple HARQ feedback bits associated with multiple transmissions. 
Proposal 11: Support reporting multiple HARQ ACK/NACK bits in one transmission in SL U.
For HARQ feedback, a Rx UE may transmit PSFCH in the same COT with the associated PSCCH/PSSCH or in a new COT (e.g., at the beginning of a new COT) initialized by the Rx UE. PSFCH can be (pre-)configured at the middle or the end of the Tx UE’s COT if PSFCH is transmitted in the same COT of the PSCCH/PSSCH. For PSFCH transmission at the middle of the COT, the Rx UE can transmit PSFCH at the guard symbol as well to maintain the COT; otherwise, the 16us transmission gap cannot be guaranteed to maintain the COT. For PSFCH transmission in the same COT, sequence-based transmission can be used to feedback one or multiple HARQ ACK/NACK bits. However, for PSFCH transmission in a different COT (e.g., Rx UE’s COT), the Rx UE can feedback HARQ ACK/NACK of all HARQ processes from the Tx UEs. Payload-based HARQ ACK/NACK feedback is more suitable for high number of number of HARQ ACK/NACK bits.
Proposal 12: Support new PSFCH format to convey multiple HARQ ACK/NACK bits in one transmission in SL U.
To avoid too small PSFCH capability, three alternatives are agreed to be further study. In our view out of three alternatives, Alt.3, in which each PSFCH transmission occupies some dedicated PRBs and some common PRBs are the most suitable and flexible solution. Alt. 3 also can cover Alt. 1 if the common PRBs is an interlace. On the other hand, Alt. 2 is more complicated and not suitable since it requires the UE to add additional coding layer (e.g., OCC or PRB-level cyclic shift) on top of the existing one. 
Proposal 13: For PSFCH transmission, support Alt. 3, in which each PSFCH transmission occupies some dedicated PRBs and some common PRBs.
In R16/17 SL, a (pre-)configured mapping between PSCCH/PSSCH and PSFCH is supported. Specifically, both the Tx and Rx UEs are aware of the unique resource for PSFCH transmission of the Rx UE for each PSCCH/PSSCH. In our view, PSFCH can qualify for Short Control Signaling based transmission (SCSt) in SL U and such transmission does not require the UE to perform Type-1 LBT. Moreover, to reduce collision for SCSt, the resource for resource for SCSt should be (pre-)configured (e.g., in the resource pool) so that other UE can avoid transmitting in such (pre-)configured resources. Therefore, we support PSFCH resource to be (pre-)configured.    
On the other hand, as Tx UE acquires the COT, it is beneficial for the Tx UE to share its COT with the Rx UE to transmit PSFCH. The PSFCH occasion can occur at the middle, or the end of the COT based on the QoS of the TB and the COT information (e.g., COT duration) of the Tx UE. Such information is known at the Tx UE and the Tx UE can also indicate the PSFCH to the Rx UE. Therefore, it is beneficial to support dynamic indication of PSFCH occasion. The Tx UE also can indicate whether the Rx UE transmits PSFCH in a (pre-)configured PSFCH occasion or in its COT (e.g., at the end or in the middle of the Tx UE’s COT). 
Proposal 14: Support PSFCH resources to be (pre-)configured in a resource pool for SCSt.
Proposal 15: Support the Tx to dynamically indicate the PSFCH resource.
In unlicensed spectrum, the Rx UE may need to drop PSFCH transmission due to LBT failure, which may require the Tx UE to access the channel and retransmit the TB even if the Rx UE successfully receive it. Such retransmission result in the inefficient usage of the spectrum. One possible solution is to have multiple PSFCH occasions (e.g., two occasions) for one PSCCH/PSSCH. The Rx UE can then use multiple occasions to access the channel to transmit HARQ ACK/NACK feedback before the Tx UE retransmits of the TB. Specifically, if multiple PSFCH occasions for one PSCCH/PSSCH is supported, the Rx UE can access the channel and transmit PSFCH on all occasions, or it can stop transmit PSFCH when at least one is transmitted.
Proposal 16: Support multiple PSFCH occasions for one PSCCH/PSSCH.
In Mode 1 resource allocation, the gNB may indicate a PUCCH resource after the last scheduled sidelink resource for the UE to forward the SL HARQ feedback from the Rx UE. If the Tx UE reports ACK, it does not expect to receive further sidelink resources for the TB. Otherwise, if the UE reports NACK, it expects the gNB to schedule additional sidelink resources for the TB. However, for sidelink unlicensed spectrum, the Tx or Rx UEs may fail to access the channel (e.g., LBT failure). The gNB should be aware of different cases in sidelink to schedule sidelink resources properly. For example, if the Tx UE fails to access the channel, the gNB can schedule a different RB set, and, if the Rx fails to access the channel, the gNB can schedule additional PUCCH resources to wait for the Rx UE’s feedback. The impact of not knowing the channel access outcome at the gNB is more severe with muti-slot scheduling. If the Tx UE cannot access the channel due to LBT failure, the gNB can use multiple slots for a different Tx UE.
Proposal 17: Support reporting the LBT result to the gNB in the Mode 1 resource allocation.
In SL U it is expected that, to maintain the COT, the UE should perform contiguous PSCCH/PSSCH transmissions for one or multiple TBs. It is possible that multiple HARQ-enabled PSCCH/PSSCH transmissions in a COT are intended for the same or different Rx UEs. While PSFCH transmissions in the same COT with the corresponding PSCCH/PSSCH transmission is beneficial to reduce the LBT uncertainty, it may require multiplexing of PSFCH transmission at the same PSFCH occasion. Therefore, multiplexing of PSFCH transmissions at a PSFCH occasion in a COT should be further studied. For example, the Rx UEs may transmit PSFCHs for different PSCCH/PSSCHs at the end of the COT when the Tx UE finishes its PSCCH/PSSCH transmissions. In this case, PSFCHs can be time and/or frequency multiplexing. In another example, the Rx UEs may transmit PSFCHs in the middle of the COT for the PSCCH/PSSCHs transmitted early in the COT to ensure the HARQ feedback latency. Accordingly, PSFCHs can be frequency multiplexing to reduce PSCCH/PSSCH transmission interruption time. 
Proposal 18: Study PSFCH transmissions for multiple HARQ corresponding to PSCCH/PSSCH transmissions in one COT

S-SSB and synchronization
The following agreements were made in the last two RAN1 meetings for S-SSB and synchronization:
	Agreement
For S-SSB and synchronization in SL-U:
· FFS the time domain locations of S-SSB resources, e.g., whether/how to introduce more candidate occasions compared with R16/R17 NR SL design, etc.
· Down-selection at least one of the following solutions to meet OCB and PSD requirement for S-SSB transmission
· Option 1: Using interlaced RB transmission
· Option 2: S-SSB multiplexing with other SL transmissions in the same slot
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· Option 4: S-PSS/S-SSS/PSBCH with wider bandwidth
· FFS: whether to support 4 symbols S-SSB
· Note: 4 symbols S-SSB can be considered with options ½/3/4 above
· FFS whether the temporary exemption of OCB requirement is applicable for S-SSB transmission
· FFS whether any changes to R16/R17 NR SL synchronization procedure

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.



In the last meeting, RAN1 agreed to support additional S-SSB occasions in R16/17 design. One open issue is how to introduce more candidate S-SSB occasions compared to R16/17 NR SL design. In our view, introducing dedicated slots for S-SSB transmission results in spectrum inefficiency as those resources may not be needed all the time. To improve the spectrum efficiency, the newly introduced slots for S-SSB should also be used for normal sidelink data transmission as well in some conditions. The conditions should be set so that sidelink data transmission will not severely affect S-SSB transmission. For example, only high priority data can use the S-SSB, or when dedicated S-SSB slots can guarantee a good synchronization in the area.
Proposal 19: The new set of S-SSB slots is (pre-)configured in the resource pool and can be used for sidelink data transmission under certain condition(s).
Another remaining issue is when a Tx UE transmits S-SSB in the newly (pre-)configured S-SSB. In our view, if the UE successfully transmits S-SSB in the R16/17 S-SSB occasions, it is not necessary to transmit in the newly (pre-)configured S-SSBs. It is because the R16/17 S-SSB occasions may sufficiently provide synchronization to the system. However, when the UE fails to transmit S-SSB (e.g., fail LBT) in one of the R16/17 occasions, the UE should perform LBT and transmit S-SSB in the newly (pre-)configured S-SSB to maintain the synchronization to the system.
Proposal 20: The UE transmits S-SSB in a new (pre-)configured S-SSB if it fails to transmit S-SSB in the S-SSB occasions in R16/17 design. 

Others

SL RS:
It is expected that PSCCH/PSSCH uses interlace-based transmission, which is different from R16/17 using subchannel-based transmission. Therefore, the SL RS (e.g., PTRS, DMRS, CSI RS) resource configuration should be further studied. In our view, we can take R16 SL RS design as baseline and adopt the design to the interlace structure. Specifically, we can reuse the existing PTRS, DMRS, and CSI RS configurations in R16 SL and apply the configurations in the interlace structure of PSCCH/PSSCH.  
Proposal 21: Study SL RS (i.e., DMRS, PTRS, CSI-RS) structure taking R16 SL RS as baseline.

CSI reporting:
For unicast communication in R16/17 SL, CSI reporting is supported, in which the Rx UE may report CQI and RI to the Tx UE. CSI reporting can be used by Tx UE to determine its transmission schemes and parameters. It is thus beneficial to adapt CSI reporting for SL U considering R16/17 SL CSI reporting as a starting point. In our view, similar to R16/17 SL, MAC CE can be reused to report RI and CQI in CSI reporting. Moreover, the latency bound can be determined by the Tx UE and conveyed to the Rx UE via PC5 RRC and the Rx UE is expected to perform CSI reporting within the indicated latency bound. However, the latency bond can be relaxed compared to R16/17 SL due to the uncertainty of LBT.
Proposal 22: Study the support of CSI reporting with R16 CSI reporting as a starting point.  

Power control:
OLPC is supported in R16/17 SL. In the OLPC formula, DL pathloss can be configured if sidelink communication uses a carrier shared with Uu to reduce the interference to gNB in the uplink direction. However, in SL U, it is not expected that the gNB operate in the unlicensed carrier configured to sidelink. Therefore, further study is needed to evaluate whether DL pathloss is necessary for SL U OLPC. 
In addition, In R16/17 SL, SL pathloss can be used for unicast transmission. In our view SL pathloss also can be used for OLPC for unicast transmission in SL U since it is beneficial to control the transmission power in the unicast link. 
Proposal 23: Study whether SL and/or DL pathloss can be used for power control.

Conclusion
In this contribution, we have discussed and propose the following:
Proposal 1: Consider using intra-guard band for at least data transmission under certain condition(s).
Proposal 2: Support a set of (pre-)configured periodic S-SSB slots being excluded from the resource pool similar to R16/17 sidelink.
Proposal 3: PSCCH is mapped to the lowest interlace(s) of the first subchannel in a PSCCH/PSSCH slot of the first 2 or 3 symbols.
Proposal 4: Support one additional starting symbol within a slot for PSCCH/PSSCH transmission.
Proposal 5: Study PSSCH resource selection for one or more TBs in a COT.  
Proposal 6: Support multi-slot-based resource selection.
Proposal 7: Support COT reservation of a COT consisting of multiple consecutive slots.
Proposal 8: TRIV/FRIV is used to indicate/reserve a new COT.
Proposal 9: Study the necessity of additional SCI content to enable COT sharing for sidelink unlicensed.
Proposal 10: Consider a scheduling DCI indicating at least the following information:
· LBT type and the channel access priority class
· A set of interlaces and time window for the UE to access the channel
· Indication of number of allocated slots for one or more TBs scheduling  
Proposal 11: Support reporting multiple HARQ ACK/NACK bits in one transmission in SL U.
Proposal 12: Support new PSFCH format to convey multiple HARQ ACK/NACK bits in one transmission in SL U.
Proposal 13: For PSFCH transmission, support Alt. 3, in which each PSFCH transmission occupies some dedicated PRBs and some common PRBs.
Proposal 14: Support PSFCH resources to be (pre-)configured in a resource pool for SCSt.
Proposal 15: Support the Tx to dynamically indicate the PSFCH resource.
Proposal 16: Support multiple PSFCH occasions for one PSCCH/PSSCH.
Proposal 17: Support reporting the LBT result to the gNB in the Mode 1 resource allocation.
Proposal 18: Study PSFCH transmissions for multiple HARQ corresponding to PSCCH/PSSCH transmissions in one COT
Proposal 19: The new set of S-SSB slots is (pre-)configured in the resource pool and can be used for sidelink data transmission under certain condition(s).
Proposal 20: The UE transmits S-SSB in a new (pre-)configured S-SSB if it fails to transmit S-SSB in the S-SSB occasions in R16/17 design. 
Proposal 21: Study SL RS (i.e., DMRS, PTRS, CSI-RS) structure taking R16 SL RS as baseline.
Proposal 22: Study the support of CSI reporting with R16 CSI reporting as a starting point.  
Proposal 23: Study whether SL and/or DL pathloss can be used for power control.
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Appendix
RAN1 #109 agreements:
Agreement
SL BWP, SL resource pool in R16/R17 NR SL and RB set in R16 NR-U are reused for SL-U as baseline
· Only one SL BWP is (pre-)configured within a carrier
· The SL BWP is (pre-)configured to include one or multiple SL resource pools
· At least support that one SL resource pool can be (pre-)configured to include integer number of RB sets
· FFS: whether/how to support one SL resource pool can include sub-set of PRBs of one RB set
· FFS: the applicable resource pool
· FFS: the impact on sub-channel size and number of sub-channels in a resource pool if sub-channel is supported
· 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
· FFS details, e.g., how such PRBs are used, the applicable resource pool, etc.
· FFS: whether R16/R17 NR SL S-SSB slots and/or new S-SSB slots (if supported) are excluded from resource pool
· FFS: which slots belong to resource pool, e.g., how to set the value of bitmap, whether to consider SL-U/NR-U operating in the same carrier and whether TDD configuration are considered, etc.
· FFS: the impact of PSCCH/PSSCH mapping to frequency resources on resource pool configuration, on sub-channel definition if sub-channel is supported, etc.

Agreement
For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based and R16 NR-U interlace RB-based transmissions are considered as starting point
· RAN1 strives to have unified design for both contiguous RB-based and interlace RB-based transmissions
· FFS: whether/how to address IBE (In Band Emission) impact

Agreement
For PSCCH and PSSCH in SL-U:
· For interlace RB-based transmission (if supported), at least the following candidates can be discussed:
· Frequency domain resource allocation granularity is one sub-channel for PSSCH transmission
· FFS: Other resource allocation granularity, e.g., RB-level
· 1 sub-channel equals K interlaces if sub-channel is supported
· FFS details
· Other candidates are not precluded
· FFS: mapping of PSCCH to frequency resources
· FFS: resource indication in time/frequency domain, e.g., how to handle using one RB set or multiple RB sets, etc.

Agreement
For slot structure in SL-U:
· At least R16/R17 NR SL slot-based PSCCH/PSSCH transmission is supported
· FFS: whether/how to support additional starting symbol(s) within a slot for the PSCCH/PSSCH transmission

Agreement
For PSFCH and SL-HARQ in SL-U:
· At least R16 NR SL PSFCH format 0 is supported
· FFS whether to introduce new PSFCH format
· FFS: how to meet OCB and PSD requirement for PSFCH transmission, e.g., using interlaced RB transmission, whether/how to avoid too small PSFCH capacity, etc.
· FFS: the locations of PSFCH resources, e.g., (pre-)configured, dynamically indicated, etc.
· FFS: whether/how to address PSFCH transmission dropping due to LBT failure, e.g., whether to have multiple PSFCH occasions for a PSSCH and the related PSSCH-PSFCH mapping relationship, impact on SL HARQ-ACK reporting to the gNB for Mode 1, etc.
· FFS: whether/how to address PSFCH and related PSSCH in different COTs 

Agreement
For S-SSB and synchronization in SL-U:
· FFS the time domain locations of S-SSB resources, e.g., whether/how to introduce more candidate occasions compared with R16/R17 NR SL design, etc.
· Down-selection at least one of the following solutions to meet OCB and PSD requirement for S-SSB transmission
· Option 1: Using interlaced RB transmission
· Option 2: S-SSB multiplexing with other SL transmissions in the same slot
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· Option 4: S-PSS/S-SSS/PSBCH with wider bandwidth
· FFS: whether to support 4 symbols S-SSB
· Note: 4 symbols S-SSB can be considered with options 1/2/3/4 above
· FFS whether the temporary exemption of OCB requirement is applicable for S-SSB transmission
· FFS whether any changes to R16/R17 NR SL synchronization procedure


RAN1 #110 agreements:
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

