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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
In RAN#94e, NR sidelink evolution WI was agreed to be introduced for Rel-18 SL. Following objective#2 in the WID aim to study and specify the support of sidelink on unlicensed spectrum for both mode 1 and mode 2. The details of the objective are shown in below.
	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
· [bookmark: _Hlk89917081]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.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.


In this contribution, we discuss technical aspects related to the Physical channel design to support the NR SL operations on FR1 unlicensed spectrum.
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Discussion
[bookmark: _Toc423020280][bookmark: _Ref37339923]Interlaced based resource pool 
As discussed in previous RAN1 meeting, interlaced RB based transmission specified in UL for Rel-16 NR-U has been newly agreed as SL-U resource units (e.g., sub-channel and resource pool) to meet both the OCB and PSD requirements on a unlicensed spectrum. Considering NR-U system operated in FR1 unlicensed spectrum, we think that it is possible to introduce an interlaced BR based resource pool for SL-U. In detail, a subchannel in SL-U can be constructed with at least K interlaced RBs. The interlaced RB structure can be based on Rel-16 NR-U design. Additionally, one resource pool can be defined with subchannel unit similar with legacy NR SL. Accordingly, the interlaced based resource pool and subchannel for SL-U can be used to meet the OCB and PSD requirements and as seen Figure 1, it can allow the configuration of either one or multiple resource pools within one LBT BW (RBS) so that resource utilization and flexibility in a resource pool on a shared spectrum is improved. 
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[bookmark: _Ref110929689][bookmark: _Hlk110849689]Figure 1 Illustration of interlace based resource pool

Proposal 1: It is proposed to support that one SL resource pool can be consisted of subset of interlaced RBs within one RBS.
In time domain, SL resource pool configurations are based on bitmap on cell-specific SL slots except SL-SSB’s slots. That is, S-SSB slots, slots without enough UL symbols, and slots indicated as 0 by bitmap are excluded from the resource pool. However, if legacy SL resource pool configurations are simply reused for SL-U, there may be slot level gap between SL slots and then, Tx SL UE may lose the occupied channel by other RAT and UEs. To avoid such problem, resource pool configuration in time domain for SL-U can be operated without SL slot configuration that is, all slots can be potentially SL transmission slots depending on the LBT result, like NR-U. If NR-U and SL-U are operated in same unlicensed spectrum, TDD-UL-DL configurations should be provided to SL-U UEs to identify the potential-U SL slots except DL/UL slots in a frame. Among the potential SL-U slots, SL-U UE can perform LBT procedure and if succussed the SL slots within a COT can be occupied by the SL-U UE and transmit SL channel/signals during the occupied SL slots. Alternatively, with slot-level bitmap configuration but, set to all “1”s can be adopted for resource pool configuration in time domain. The one of  mechanisms related to SL resource pool in time domain can be considered for SL-U.
Proposal 2: It is beneficial to consider the resource pool configuration in time domain without slot-level bitmap configuration (i.e., all SL slots can be potentially used for SL-U transmission) 
PHY layer structure 
In this section, we provide our proposal on the physical layer structure for the operation of SL-U.
SL Slot structure 
In last RAN1 meeting, for slot structure in SL-U, it was agreed that at least legacy NR SL slot-based PSCCH/PSSCH transmission is supported including usage of CP extension (CPE) in a PSSCH. If the slot-based SL transmission is non-contiguous in time domain and the time gap between consecutive SL transmissions is larger than 16/25us, the other UEs may transmit their channel/signal in the time gap. So, it is not guaranteed to maintain a COT of Tx UE if the time gap is allowed during the consecutive SL transmissions by the Tx UE. It will result in additional LBT overhead (e.g. type 1 LBT) and thus, overall SL system performance may be degraded. Accordingly, in order to avoid such additional LBT operations, it can be considered to use additional signaling to indicate whether AGC/Gap symbols are used or not. For example, as seen Figure 2, in case a Tx UE performs SL data burst transmissions to two different Rx UEs (i.e. Rx UE#1 and Rx UE#2) on a contiguous SL slots during a COT after a LBT is succeed, the AGC symbol in the beginning of the SL data burst is trained so the following AGC symbol in a subsequent slot can be used for SL data transmission instead. Same SL data transmission could be allowed on Tx-Rx gap symbol(s) during the SL data burst transmission. Moreover, it is beneficial to consider the usage of CPE in the beginning of slot which affects to SL slot structure and usage of SL symbol gap, in order to efficiently use the SL time domain resources for the PSSCH/PSCCH transmission maintaining the COT duration.
[image: ]
[bookmark: _Ref110868648][bookmark: _Hlk110953225]Figure 2. Illustration of contiguous SL-U data burst transmission

In addition, the other approach to handle the above technical issue is referred in Figure 2 where a Tx UE transmits SL data burst to Rx UE#1 and #2, respectively. That is, the Tx UE may schedule SL data burst transmissions to one Rx UE by one SCI signalling on multiple contiguous SL slots. In this case there would be no time gap between SL slots or very small gap is allowed for one-shot sensing to transmit PSSCH/PSCCH transmissions. The such kind of mechanisms to eliminate the time gap between SL slots can be relying on dynamic SCI signalling by indicating the presence of AGC, Gap and/or usage of CPE and so on… Therefore, it should be indicated by SCI whether AGC/Gap symbols are used for the SL data burst transmission on a contiguous SL slot within a COT duration, in order to efficiently use SL resources and reduce the LBT overhead.
Proposal 3: It should be indicated by SCI on whether AGC/Gap symbols on two adjacent slots present for SL data transmission or not at least when multiple-consecutive slots transmission (MCSt) is scheduled
TBS determination
In RAN1#112, how to determine TBS has been discussed considering the 2 candidate starting symbols for a PSCCH/PSSCH transmission and made following working assumption:
	Working assumption
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· At least for COT initiation, TBS is determined based on a reference number of symbols as follows:
· Option 4: The reference number of symbols is determined by (pre-)configuration
· FFS: value range
· FFS: whether a different reference number of symbols is needed for transmission in a shared COT 
Agreement (RAN1#112)
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· The location of 1st starting symbol can be (pre)configured from {#0,#1,#2,#3,#4,#5,#6} per BWP
· By default (if no (pre)configuration), the location of the 1st starting symbol is symbol#0
· The location of 2nd starting symbol is (pre-)configured from {#3,#4,#5,#6,#7} per BWP
· It shall be configured such that within a slot, the number of symbols used for PSCCH/PSSCH transmission from 2nd starting symbol is not smaller than 6
· It shall be configured such that within a slot, the 2nd starting symbol is later than the 1st starting symbol
· PSCCH/PSSCH transmission starting from 1st or 2nd starting symbol shall have the same ending symbol within a slot
· Note: assume symbol index in a slot starts from #0

Agreement (RAN1#112bis-e)
For interlace RB-based PSCCH/PSSCH transmission in SL-U, considering 1 sub-channel equals K interlace(s), support the followings:
· Option A: 
· TBS is determined based on a reference number of PRBs of one interlace within 1 RB set (denoted as N_ref), down-select one of the followings in RAN1#113:
· Option A1: N_ref is a fixed value, e.g., 10, 11
· Option A2: N_ref is (pre-)defined
· e.g., N_ref is the average number of PRBs per interlace, which is determined by total number of PRBs of the RP divided by the number of interlaces.
· Option A3: N_ref is (pre-)configured
· Option A4: N_ref is dynamically indicated by Tx UE
· Note: The number of PRBs within a sub-channel can be different among sub-channels in a single resource pool subject to (pre-)configuration.
· FFS: for TBS determination, whether/how to handle the impact of additional available  PRB(s) in intra-cell guard band(s) for PSCCH/PSSCH transmission across multiple RB sets


For interlace RB-based PSCCH/PSSCH transmission in SL-U, it was agreed that TBS is determined based on a reference number of PRBs of one interlace within 1 RB set in RAN1#112bis-e. One thing needs to be done in RAN1#113 is to down-select one of four options (i.e., Option A1~A4) in above table. In our view, N_ref = 10 that is a fixed value is sufficient. Since the subchannel size of 10 PRB is already supported. It would be beneficial to reuse same set of TBS compared to the Rel-16/17 although NR SL resoure allocation is based on the interlaced structure.
Proposal 4: It should be supported for TBS determination to use N_ref with a fixed value (e.g., 10) for number of PRBs of one interlace within 1 RBS

AGC symbols
The issue on AGC symbols was discussed in RAN1#112 with the several proposed options, and the options were discussed from Tx UE and Rx UE perspective. In Tx UE perspective, there are three options on how to address AGC symbols in case two starting OFDM symbols are configured within a SL-U slot. If the PSCCH/PSSCH transmission has 2 symbols for AGC purpose (i.e. option 1 in previoue agreement), it would result in resource waste when SL transmission occurs from the first candidate starting symbol. In this sense, the indication of one or two AGC symbols can be provided by the SCI, and thus it would provide the SL-U UE with flexiblity of resource utilization on AGC symbol. Then, in Rx UE perspective, the UE can decide whether or not to monitor the second AGC symbol according to the indication in the SCI.
Propossal 5: It is proposed that PSCCH/PSSCH transmission has 1 or 2 symbol(s) for AGC purpose by indication in the SCI 

PSCCH/PSSCH 
As discussed in section 2.1, the interlaced based PSCCH/PSSCH transmission has been agreed to meet the OCB and PSD requirements on unlicensed spectrum, leveraging from the NR-U UL waveforms. For 15 and 30KHz SCS, the transmission of PSCCH/PSSCH can be performed within 10 and 5 interlaces per a RBS for resource allocation, respectively. The frequency resource units with both interlace RB and RBS are used in Rel-16/17 NR-U, while Rel-18 SL-U has been agreed to use a subchannel resource unit originated from NR SL, on top of the resource units including interlace and RBS from NR-U. 
PSCCH resource mapping
In RAN1#110bis-e, following agreement was made for PSCCH and PSSCH resource mapping[2].
	Agreement
For PSCCH and PSSCH in SL-U:
· PSCCH is transmitted within 1 sub-channel
· At least support Option 1 below
· [bookmark: _Hlk127370117]Option 1: PSCCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH
· Note: the lowest sub-channel may not be entirely contained in the lowest RB set
· FFS whether/how to handle the case where UEs supporting different bandwidths can use the same resource pool to communicate with each other, e.g., whether/how to additionally support Option 2 below
· Option 2: PSCCH locates in every RB set of corresponding PSSCH
· Note: the above options do not imply any restriction on the mapping of sub-channels to PRBs.
· FFS other details


In Figure 3, if a Tx UE successes to occupy two adjacent RBSs after LBT procedure to transmit PSSCH, it can be determined to transmit the PSCCH only one RBS (e.g. lowest RBS index) among the two adjacent RBSs, while the PSCCH can be duplicated on both two adjacent RBSs to improve the PSCCH reception performance and provide more use cases and applicable scenarios (e.g. UEs supporting different BWs). PSCCH resource mapping schemes are assumed to be allocated on the frequency resources only within a RBS although the PSSCH resource allocation is allowed to be mapped on the guard band on top of the adjacent RBSs given that the LBT is succussed on the adjacent RBSs. Because other SL UEs can’t recognize which RBS (common for all SL UEs) are used for PSCCH/PSSCH in advanced when they are performing PSCCH blind detection in the configured RBSs. The remaining details that needs to be discussed is whether/how to additionally support that PSCCH locates in every RB set of corresponding PSSCH as Option 2. In our view, it could be beneficial to be able to configure Option 2 additionally when considering uncertainty of channel in a shared spectrum, LBT failure and PSCCH missing probability. Because it would allow increased PSCCH reception probability and more use cases and applicable scenarios than using Option 1 due to more number of chances of a PSCCH reception in a shared spectrum environment, the additional PSCCH occasions among RBSs if multiple RBSs are configured can be beneficial to stably perform SL communication especially for Mode 2. So, we think Option 2 can be additionally supported for SL-U different from NR-U case.
[image: ]
[bookmark: _Ref110943190]Figure 3 PSCCH resource mapping according to Option 1
[image: ]
[bookmark: _Ref110943192]Figure 4 PSCCH resource mapping according to Option 2
Proposal 6: It is proposed to additionally support that PSCCH locates in every RB set of corresponding PSSCH
In Rel-16/17 SL PSCCH time/frequency resource configuration by higher layer signalling, 
· In time domain: two or three OFDM symbols (starting to second OFDM symbol after AGC symbol)
· In frequency domain: {10, 12, 15, 20, 25} PRBs, the configured RB is confined in one subchannel
The following tables shows the potential resource allocation units to use PSCCH/PSSCH transmission within a LBT BW (RBS) for SL-U, when considering legacy NR-U resource units e.g. RBS and interlace, as well as SL resource unit e.g., subchannel. 
SCS 15kHz, LBT BW(RBS) = 100 or 110 RBs @20MHz (LBT BW)
	Number of subchannel per RBS
	[bookmark: _Hlk110949906]Number of interlaces per subchannel (K)
	Number of interlaces (M)
	Number of RBs per interlace (N)

	10
	K=1 
	10 
	10 or 11

	5
	K=2 
	10
	10 or 11

	2
	K=5 
	10
	10 or 11

	1
	K=10
	10
	10 or 11


SCS 30kHz, LBT BW(RBS) = 50 or 55 RBs @20MHz (LBT BW)
	Number of subchannel per RBS
	Number of interlaces per subchannel (K)
	Number of interlaces (M)
	Number of RBs per interlace (N)

	5
	K=1 
	5 
	10 or 11

	1
	K=5 
	5
	10 or 11



If NR-U resource allocation and structures within a LBT BW are considered for SL-U as well, it can be summarized as seen in the above tables. The number of interlaces (M) and number of RBs per interlace can be determined by a SL carrier in an unlicensed spectrum, similar to the NR-U. In addition, the number of interlaces per subchannel (K) and number of subchannel per RBS can be configured by higher layer signaling in SL-U. So, the parameters and system configurations can be determined by considering various system aspects e.g., resource allocation granularity, scheduling flexibility, and so on.
On the other hand, the number of PRBs for PSCCH is determined by PSCCH reception performance and target coding rate of PSCCH. Accordingly, there can be following two cases, depending on the resource configurations in above for SL-U:
· Case 1: Number of RBs in lowest sub-channel >= Number of RBs for PSCCH
· Case 2: Number of RBs in lowest sub-channel < Number of RBs for PSCCH
Depending on which case(s) are considered for PSCCH resource mapping in SL-U, the PSCCH resource mapping scheme can be affected. Therefore, further details need to be studied in RAN1.
Proposal 7: It is necessary to discuss how to handle PSCCH mapping case where the number of RBs required for reliable PSCCH reception are larger than the number of RBs in the lowest sub-channel
Given that a single PSCCH transmission is agreed to be allocated in lowest sub-channel of lowest RB set of corresponding PSSCH, how to allocate the PSCCH RBs into the interlaces in lowest sub-channel of the lowest RB set should be discussed. For example, Figure 5 shows two PSCCH resource mapping schemes that include the contiguous PSCCH mapping starting lowest interlace index (left) and the non-contiguous PSCCH RB mapping in lowest sub-channel of corresponding PSSCH (right). Particularly, the non-contiguous PSCCH RB mapping can be further alternatively mapped on either the equally-spaced RBs (Alt 1 in right figure) or starting from edge of the frequency in lowest sub-channel of lowest RB set of corresponding PSSCH (Alt 2 in right figure). 
There would be trade-off between the example schemes in terms of reliability and complexity. So, it should be studied to identify what PSCCH allocation scheme is used for SL-U.
[image: 테이블이(가) 표시된 사진

자동 생성된 설명]             [image: 테이블이(가) 표시된 사진

자동 생성된 설명]
[bookmark: _Ref110950314]Figure 5 PSCCH mapping starting lowest interlace index (left) and non-contiguous interlace RBs (right)
Proposal 8: PRB mapping order of PSCCH can be performed on either contiguous or non-contiguous RBs in each of K interlace(s) in lowest sub-channel of lowest RB set of corresponding PSSCH

PSSCH resource mapping
In RAN1#109-e, it was agreed that the intra-cell guard band between adjacent RBSs is used for the PSSCH transmission. Based on the agreement, it can be seen that PSCCH and PSSCH is multiplexed by TDM and/or FDM manner as in NR SL. For the PSSCH resource indication, 1st SCI (PSCCH) can indicate information of the RBS and the subchannel containing associated interlaces to schedule the PSSCH transmission, similar to NR-U. On the other hand, conventional PSSCH resources can be reserved for maximum 2 or 3 slots by using TRIV and FRIV in a SCI signaling. Such PSSCH resource allocation scheme can be also maintained for SL-U, together with RBS and interlace based subchannels. 
	Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, regarding details of mapping between sub-channel and interlace:
· In a resource pool with multiple RB sets, sub-channel with the same index is mapped to K interlace(s) with the same index(s) in different RB sets.
· In a resource pool, support the following
· At least for the agreed case where one SL resource pool can be (pre-)configured to include integer number of RB sets
· Option 2: sub-channel#0 is mapped to K interlace(s) starting from interlace#0
· sub-channel#1 is mapped to K interlace(s) starting from interlace#K, and so on
· At least support that the above K interlace(s) are contiguous
· FFS: whether/how to support the above K interlace(s) are non-contiguous
· FFS: if RAN1 agrees to support that one SL resource pool can be (pre-)configured to include sub-set of PRBs of one RB set, the mapping between sub-channel and interlace for this case will be further discussed
· Interlace is indexed as per NR-U


Before discussion on details of PSSCH resource allocation, RAN1 dicussed the issues of resource mapping between subchannel and interlace
In NR-U, it is contiguously and circularly mapped starting from Point A, as seen Figure 6. Similarly, SL-U was also agreed to adopt similar approach (i.e. Option 2 in above). 
[image: ]
[bookmark: _Ref118474896]Figure 6. SL mapping based on relation across CRB index, interlace index and sub-channel
It is considered that contiguous mapping between sub-channel and interlace would have less complexity and implementation efforts, while non-contiguous mapping could have advantage in terms of PAPR and IBE. Therefore, it can additionally configured to use the non-contiguous mapping between sub-channel and interlace if necessary.
Proposal 9: It should be considered that non-contiguous resource mapping between sub-channel and interlace can be configured by a higher layer, on top of contiguous mapping
Regarding frequency domain resources indication for interlace RB-based PSSCH transmission, following agreement made in RAN1#112bis-e[2].
	Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Option A: Support that for one PSSCH transmission, the used interlace index(s) in different used RB sets are always the same
· Option 1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· Frequency domain resource of PSSCH transmission is determined by an intersection of the resource blocks of the indicated sub-channel(s) and the union of the indicated set of RB sets and intra-cell guard bands between the indicated RB sets, if any
· For a TB, the initial transmission and reservation of the resource(s) for retransmission(s) use the same number of sub-channel(s) and same number of RB set(s)
· FFS: whether additionally support different number of RB set(s) in such case while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB
· Use X bits for indicating sub-channel index(s), and use Y bits for indicating contiguous RB set index(s)
· R16 NR SL FRIV is reused as baseline
· FFS details, e.g., signaling design, bit size, whether to consider bitmap design, whether/how the used interlace(s) can be non-contiguous, etc.
· FFS others
· E.g., considering one PSSCH transmission may occupy one or multiple RB sets, whether or not to re-define single-slot candidate resource, and update resource selection and/or signaling from MAC to PHY, etc.



For frequency domain resource indication of interlace RB-based PSSCH transmission, it was agreed to adopt Option A that reuses for frequency domain resource indication as in NR-U, and explicit indication using subchannel index(s) and RB set index(s). one remaining detail is how to design the signaling with X bits for indicating sub-channel index(s), and use Y bits for indicating contiguous RB set index(s). 
As agreed, R16 NR SL FRIV scheme can be fully reused as much as possible for indicating sub-channel index(s) within a maximum number of SL transmissions per reservation (e.g., sl-MaxNumPerReserve). Depending on the size on X bits (i.e., number of subchannels), either FRIV based signaling or bitmap based signaling can be considered since both signalings are used SL-U and NR-U, respectively. If the size of X bits is equal or more than a threshold, FRIV based signaling is preferred otherwise, bitmap based signaling is used to obtain the high flexibility and less signaling overhead. 
For the signaling on indication of RB set index(s), since SL RBS set(s) in a resource pool should be contigous, RIV based signaling can be efficiently used to indicate the contigous RB set index(s) similar to that of NR-U.
Proposal 10: For the signaling on indication of sub-channel index(s), depending on the size on X bits (i.e., number of subchannels), either FRIV based signaling or bitmap based signaling can be considered based on following
· If the size of X bits is equal or more than a threshold, FRIV based signaling is used
· Otherwise, bitmap based signaling is used
Proposal 11: For the signaling on indication of RB set index(s), RIV based signaling can be used to indicate the contigous RB set index(s)

PSFCH
For handling PSFCH transmission dropping due to LBT failure, following agreement was made in RAN1#112bis-e [2]:
	Agreement
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS:
· RAN1 down-select one of followings in RAN1#113:
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· K3 is (pre-)configured, FFS value range
· 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
· FFS: whether any impact on meeting OCB requirement
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace
· Alt 3-2b: each PSFCH transmission occupies K4 dedicated PRB(s) and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set
· K2=2
· K4 is (pre-)configured, FFS value range
· FFS: how to meet PSD limitation
· FFS: whether to introduce any restrictions on the locations of K4 dedicated PRB(s) and/or K2 common PRBs, e.g., whether/how they are on the same interlace 
· R16 NR SL PSSCH-PSFCH mapping is reused as baseline, FFS details
· Note: companies are encouraged to give more details and analyze the specification impact
· E.g., whether PSSCH transmissions on non-overlapped resources are mapped to non-orthogonal PSFCH resources, i.e., whether PSFCH collision may happen and whether/how to address it, etc.
· E.g., whether introducing more than 6 CS pairs is needed
· E.g., for group cast option 2, what’s the maximum group size that can be supported
· E.g., how to support “more than 1 PSFCH occasion(s) per PSCCH/PSSCH”
· FFS: regardless of which Alt above is selected, whether or not to support PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· FFS: whether IBE issue exists and whether/how to address it
· E.g., whether to introduce guardband PRB/RE between common PRB and dedicated PRB


Considering LBT failure in case of PSFCH Tx, it should be discussed how to compensate PSFCH transmission failure due to LBT result. The two alternatives have been currently discussed as shown in the above table. Among two alternatives, we firstly need to firstly consider Option 1 that supports more than 1 PSFCH occasions per a PSCCH/PSSCH transmission, that is aligned with what 3GPP RATs including NR-U and LAA has basically been done to handle the physical channel/signal dropping problem due to LBT failure. 
The more PSFCH occasions provided by various ways can be indicated by semi-static signaling and/or dynamic signaling (SCI) according to LBT result. Basically, Option 1 leads to an expansion of current NR SL’s PSFCH resource configuration while Option 2 is required to design new dynamic signaling via SCI for indicating dynamic PSFCH occasion according to the LBT result. It is considered that Option 2 should be of course designed to introduce the new signaling of PSFCH occasions and potentially may result in PSFCH sensing operation or PSFCH transmission collisions due to no coordination of PSFCH occasions. 
Proposal 12: It is preferred not to support dynamic indication among N associated candidate PSFCH occasion per PSCCH/PSSCH transmission
Proposal 13: Each PSFCH transmission occupies a common interlace and K3 dedicated PRB(s)
Regarding the PSFCH transmission under 60kHz SCS, it was also discussed in RAN1#112, but there was no agreement on that. In our view, since there are lots of issues to be addressed and there is no explicit agreement to support PSFCH transmission with 60 kHz SCS (only agreed PSFCH with 15 and 30 kHz SCS), it would be beneficial to depriotize PSFCH transmission with 60 kHz SCS in Rel-18 SL.
Proposal 14: It is proposed to depriotize PSFCH transmission with 60 kHz SCS in Rel-18 SL
Conclusion
In this section, we summarize the our proposals on physical channel design framework for SL-U as follows:
Proposal 1: It is proposed to support that one SL resource pool can be consisted of subset of interlaced RBs within one RBS.
Proposal 2: It is beneficial to consider the resource pool configuration in time domain without slot-level bitmap configuration (i.e., all SL slots can be potentially used for SL-U transmission) 
Proposal 3: It should be indicated by SCI on whether AGC/Gap symbols on two adjacent slots present for SL data transmission or not at least when multiple-consecutive slots transmission (MCSt) is scheduled
Proposal 4: It should be supported for TBS determination to use N_ref with a fixed value (e.g., 10) for number of PRBs of one interlace within 1 RBS
Propossal 5: It is proposed that PSCCH/PSSCH transmission has 1 or 2 symbol(s) for AGC purpose by indication in the SCI
Proposal 6: It is proposed to additionally support that PSCCH locates in every RB set of corresponding PSSCH
Proposal 7: It is necessary to discuss how to handle PSCCH mapping case where the number of RBs required for reliable PSCCH reception are larger than the number of RBs in the lowest sub-channel
Proposal 8: PRB mapping order of PSCCH can be performed on either contiguous or non-contiguous RBs in each of K interlace(s) in lowest sub-channel of lowest RB set of corresponding PSSCH
Proposal 9: It should be considered that non-contiguous resource mapping between sub-channel and interlace can be configured by a higher layer, on top of contiguous mapping
Proposal 10: For the signaling on indication of sub-channel index(s), depending on the size on X bits (i.e., number of subchannels), either FRIV based signaling or bitmap based signaling can be considered based on following
· If the size of X bits is equal or more than a threshold, FRIV based signaling is used
· Otherwise, bitmap based signaling is used
Proposal 11: For the signaling on indication of RB set index(s), RIV based signaling can be used to indicate the contigous RB set index(s)
Proposal 12: It is preferred not to support dynamic indication among N associated candidate PSFCH occasion per PSCCH/PSSCH transmission
Proposal 13: Each PSFCH transmission occupies a common interlace and K3 dedicated PRB(s)
Proposal 14: It is proposed to depriotize PSFCH transmission with 60 kHz SCS in Rel-18 SL
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