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Introduction
[bookmark: _Hlk89616944]In RAN#94-e meeting, a new WID on NR sidelink evolution was approved [1], in which the application of NR sidelink is further expanded to the commercial use cases with increased sidelink data rate. To achieve the increased data rate, the support of sidelink over unlicensed spectrum was included as one of the objectives in Rel-18 sidelink evolution.
In this contribution, we further provide our views on the identified issues of SL-U physical channel design based on the agreements made in the last two RAN1 meetings [2][3].

Physical channel design
2.1 SL BWP and resource pool configuration
In RAN1#109-e meeting, the issues on SL BWP and resource pool were discussed, and companies agreed to reuse the concepts of SL BWP and resource pool in R16/17 NR sidelink, i.e., one SL BWP is (pre-)configured within a carrier and can include one or multiple SL resource pools. In addition, other issues were open for further study. In the last RAN1 meeting, however, no agreements were achieved for this open issue. The latest intermediate proposals are recapped as follows:
	Proposal 1-1: For SL-U, PRBs within intra-cell guard band of two adjacent RB sets are used in the same way as R16 NR-U, i.e., such PRBs can only be used for transmission when UE’s LBT is successful on these two RB sets and the UE uses both of these two RB sets for transmission
· FFS which PHY channel/signal can use and how to use such guard band PRBs for transmission
Proposal 1-2: At least R16/R17 NR SL S-SSB slots are excluded from SL resource pool.
· Note: whether or not new S-SSB slots (if supported) are excluded from resource pool will be discussed after the details of new-SSB slots are clearer
Proposal 1-3: UE expects all slots of an unlicensed carrier can be used for SL-U transmission.
Proposal 1-4: Do not support one SL resource pool includes sub-set of PRBs of one RB set.



Frequency domain
In unlicensed spectrum, LBT is performed based on a 20MHz operation channel (i.e., an RB set defined in NR-U). In NR-U, a UE can be configured with one or more BWPs, each of them equals to or larger than 20MHz, with the limitation of the BWP shall include N continuous RB sets, where N is a positive integer as shown below.


Figure 1: NR-U BWP and RB sets
In NR sidelink, a resource pool in frequency domain consists of N continuous sub-channels, and each sub-channel consists of M continuous PRBs. The candidate values of the sub-channel size are {10, 15, 20, 25, 50, 75, 100} PRBs, which is (pre)configured per resource pool.


Figure 2: NR sidelink resource pool in frequency domain
For frequency domain resource pool configuration in SL-U, as it is over unlicensed spectrum, to follow the LBT operation on a 20MHz channel and to ensure the OCB requirement, a SL-U resource pool should consist integer number of RB sets, at least for the resource pool enabling interlace RB-based transmissions. 
Proposal 1: For a SL-U resource pool with interlace RB-based transmission, support the resource pool to include integer number of RB sets by (pre)configuration.
On the other hand, for the contiguous RB-based transmissions, we think that the legacy way of configuring a resource pool is sufficient. Although the UE still needs to perform LBT based on a 20MHz channel, it does not seem necessary to limit the resource pool configuration to include integer number of RB sets. With such restriction on resource pool to include integer number of RB sets, the configuration flexibility of sub-channel size and number is lost. On the contrary, by reusing the legacy way of configuration, there may come across the case when a resource pool spans two RB sets, we think that further enhancements on resource selection can be studied to solve this issue, nevertheless, we don’t think resource pool configuration restriction to include integer number of RB sets is needed.
Proposal 2: For a SL-U resource pool with contiguous RB-based transmission, R16/17 NR sidelink resource pool configuration method should be reused.

Time domain
[bookmark: OLE_LINK661][bookmark: OLE_LINK662]In NR sidelink, the set of slots that belong to a sidelink resource pool is determined by a bitmap after excluding slots with S-SSB and slots of which at least one of the symbols determined by startSLsymbols and lengthSLsymbols are not semi-persistently configured as UL. In other words, the logical slots with consecutive index may not be actually continuous from the perspective of physical. 


Figure 3: NR sidelink resource pool in time domain
Note that the potential gaps between two logical slots with consecutive index are in slot level, and much longer than 16us or 25us, therefore, the discontinuity of the logical slots will prevent a UE to keep the occupancy of the channel, which is not feasible to maintain a COT.
Observation 1: The slots configured for NR sidelink resource pool in time domain may not be continuous in physical slots, and is difficult to maintain a COT in unlicensed spectrum.
To solve this problem, the most straightforward solution is to enhance the resource pool configuration in time domain, and ensure that a resource pool contains contiguous physical slots. Specifically, a SL-U resource pool is configured with a bitmap of all “1” by default, which implies that no NR-U co-exists with SL-U in the same carrier, in this case different SL-U resource pools can be FDMed. 
Proposal 3: The resource pool configuration in time domain should be enhanced to ensure that a SL-U resource pool contains contiguous physical slots.
· By default, a SL-U resource pool can be configured with a bitmap of all “1”.

2.2 Slot structure
In NR sidelink, a minimum resource allocation unit in time domain is a slot. A UE can only transmit PSSCH in the symbols available for sidelink within a slot, which are (pre-)configured per SL BWP by higher layer parameters startSLsymbols and lengthSLsymbols, where startSLsymbols is the symbol index of the first symbol of lengthSLsymbols consecutive symbols. 
[bookmark: OLE_LINK755][bookmark: OLE_LINK756]According to the LBT procedures defined for NR-U, the basic unit for sensing (sensing granularity) is a duration of 9us. A device can occupy the channel if is the channel is sensed to be idle during the sensing duration of a specific LBT type. Note that the sensing granularity is much smaller than the duration of a sidelink slot, so it is possible that a channel is sensed to be idle in the middle of a sidelink slot. In such a case, if the legacy NR sidelink slot structure is reused, the UE is not able to access the channel until the next slot boundary, which is not smart from the resource utilization efficiency point of view, and may have potential risks to lose the available channel which will bring more transmission delay.
[bookmark: OLE_LINK759]Observation 2: The sensing unit of the LBT procedure is much smaller than the duration of a slot, it is possible that a channel is sensed to be idle in the middle of a sidelink slot.
Observation 3: Reusing the NR sidelink slot structure may impact the system performance by reducing the resource utilization efficiency and causing transmission delay.
[bookmark: OLE_LINK668][bookmark: OLE_LINK669][bookmark: OLE_LINK672][bookmark: OLE_LINK670][bookmark: OLE_LINK671][bookmark: OLE_LINK673][bookmark: OLE_LINK674][bookmark: OLE_LINK675]In our view, to (pre-)configure more than one startSLsymbols and lengthSLsymbols per SL BWP, i.e., introducing multiple channel access opportunities in a single sidelink slot is the most straightforward solution to solve the issue, should be supported in SL-U. During the discussion in the last RAN1 meeting, some companies argued that introducing additional starting positions within one slot will introduce more potential PSCCH candidates in time domain, and do harm to the PSCCH blind decoding complexity. In our views, as a trade-off between the system performance ensured by more flexible channel access opportunities and the UE implementation complexity, we think supporting 2 starting positions within one slot can be considered as a starting point, and whether multiple starting positions (>2) is supported can be further discussed and evaluated. As depicted by the following figure, if a UE clears a channel at starting position #1, it follows the legacy slot structure. On the other hand, if LBT successes after starting position #1, the UE is still able to access the channel at starting position #2.


Figure 4: Illustration of multiple starting positions within a slot
Proposal 4: For slot structure in SL-U, support N additional starting symbol(s) within a slot for the PSCCH/PSSCH transmission. 
· N=1, i.e., two starting positions, can be considered as a starting point.

2.3 PSCCH and PSSCH
Contiguous and interlace RB-based transmission
In RAN1#110 meeting, the following agreement was achieved regarding the contiguous and interlace RB-based transmission for PSCCH/PSSCH:
	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


On the support of interlace and contiguous RB-based transmission, there is still an open issue of whether one resource pool can be enabled either one or both of contiguous RB-based and interlace RB-based transmissions. During the discussion in the last RAN1 meeting, as companies shared different views on it, no consensus was reached. In our views, it can be supported that a resource pool to be (pre)configured to enable either interlace RB-based transmission or contiguous RB-based transmission in the first place. Regarding the method in which both contiguous and interlace RB-based transmissions are enabled in the same resource pool, it seems weird to us as whether the OCB requirement is definite and dependent on the requirement of region regulation, hence it is not clear when/whether this method is feasible and needed. On the other hand, even if it is feasible, we prefer to postpone such discussion until we have reached consensus on other issues such as the SL-U resource pool configurations and the resource allocation granularity in the frequency domain, and the corresponding respective applicable conditions, to avoid potential resource reservation ambiguities. 
Proposal 5: For PSCCH and PSSCH in SL-U, either one of the interlace RB-based transmission and contiguous RB-based transmission can be enabled by (pre)configuration in a resource pool level.

Sub-channel definition
During the discussion, it was agreed in the last RAN1 meeting that the frequency domain resource allocation granularity of PSCCH/PSSCH transmission is sub-channel; however, some details on the definition of sub-channel was still open for further discussion:
	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


On the relationship of sub-channel and interlace, considering the resource allocation flexibility, we think that the most efficient way is to set 1 sub-channel equals 1 interlace. If multiple (K>1) interlaces are required for PSCCH/PSSCH transmissions, K sub-channels can be simply allocated. During the discussion in the last RAN1 meeting, some companies preferred to (pre-)configure 1 sub-channel equals K (K>1) interlaces. In our views, the flexibility in the (pre-)configuration of K (K>1) has little benefits for resource allocation, and it may further decrease the flexibility of resource allocation. For example, considering the SCS of 30kHz, one RB set includes 5 interlaces. If K is (pre-)configured with 2, there will be 1 interlace left which can hardly be used.
[bookmark: OLE_LINK98][bookmark: OLE_LINK99]In addition, another open issue is whether 1 sub-channel is confined within 1 RB set or spans 1 or multiple RB sets. We prefer 1 sub-channel spans 1 or multiple RB sets which is equal to the configured number of RB sets in a resource pool. During the discussion in the last meeting, companies supporting 1 sub-channel confined within 1 RB set argued that the interlace in NR-U spans multiple RB sets and a two-level resource indication scheme to allocate RB sets and interlaces is defined. As in R16/17 sidelink, there is no two-level resource indication mechanism, defining 1 sub-channel confined within 1 RB set provides a finer resource allocation granularity. In our views, however, it may cause further resource allocation restrictions when multiple RB sets are used, which is analysed in the following resource indication part.
Proposal 6: For interlaced RB-based transmission of PSCCH/PSSCH in SL-U:
· 1 sub-channel equals 1 interlace which spans 1 or multiple RB sets which is equal to the configured number of RB sets in a resource pool.

Resource indication
The following agreement was made for PSCCH/PSSCH resource indication, where R16 TRIV resource indication is reused in the time domain but for the frequency domain, the resource indication is FFS:
	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


Two different resource allocation mechanisms are adopted in R16/17 NR sidelink and NR-U, as shown in Figure 5(a) and 5(b). 


Figure 5: Resource allocation mechanisms in (a) NR sidelink; (b) NR-U
In R16/17 NR sidelink, contiguous sub-channels are allocated to the PSCCH/PSSCH transmissions, and FRIV is used to indicated the starting sub-channel and/or number of allocated sub-channels of resources in the frequency domain. However, NR-U uses “X + Y” bits to provide the resource indication in the frequency domain, where “X” and “Y” bits are used to indicate the allocated interlaces and RB sets, respectively. Note that in NR-U, the multiple RB sets should be contiguously allocated, but the indicated multiple interlaces can be non-contiguous, which is different from the contiguous resource allocation mechanism in NR sidelink. 
By defining 1 sub-channel spans 1 or multiple RB sets, the NR-U resource allocation mechanism of “X+Y” bit can be directly reused, as “Y” bit can easily allocates 1 or multiple contiguous RB sets and “X” bit provides flexibility to support both contiguous and non-contiguous resource allocations, i.e., it can achieve contiguous sub-channel allocation same as R16/17 sidelink. On the other hand, if 1 sub-channel is confined within 1 RB set, first of all, it cannot directly reuse the NR-U “X+Y” bit indication scheme, as the same interlace index in different RB sets are related to different subchannel indices. In addition, there may also have resource indication restrictions if using R16/17 FRIV scheme. For example, as shown in the following figure, within RB set 0, it cannot indicate sub-channel 0 and sub-channel 4 by using FRIV, although the PRBs in the corresponding interlaces 0 and 4 are contiguous. When both RB set 0 and RB set 1 are used, the FRIV can indicate sub-channel 4 and sub-channel 5, corresponding to different interlace indices in different RB sets, which are not uniformly distributed in the frequency domain and may further cause issues in PSCCH/PSSCH reception.


Figure 6: Illustration of resource indication of using FRIV

Proposal 7: For interlaced RB-based transmission of PSCCH/PSSCH in SL-U, reuse the “X + Y” bit for NR-U resource allocation in frequency domain to allocate one or multiple sub-channels and RB sets.

PSCCH resource mapping in frequency domain
In NR sidelink, sub-channel size is per resource pool (pre-)configured, and the candidate values are {10, 15, 20, 25, 50, 75, 100} PRBs. The frequency domain size of PSCCH is also per resource pool (pre-)configured, and the candidate values are {10, 12, 15, 20, 25} PRBs. PSCCH is limited in only one sub-channel, and occupies the lowest PRBs of the lowest sub-channel of the associated PSSCH. In addition, the number of PSCCH symbols is per resource pool (pre-)configured, and the candidate values are {2, 3} symbols. PSCCH is transmitted in the same slot as the associated PSSCH, as shown below.


Figure 7: NR sidelink PSCCH/PSSCH multiplexing
For interlace RB-based PSCCH/PSSCH transmissions, the resource mapping of PSCCH in the frequency domain should be further investigated. In the last RAN1 meeting, no consensus was reached for this issue, and the latest intermediate proposal was recapped as follows:
	Proposal 3-2a: For PSCCH and PSSCH in SL-U:
· PSCCH is always transmitted within 1 sub-channel of 1 RB set
· R16 NR-V PSCCH and PSSCH multiplexing is reused, i.e., PSCCH locates in the sub-channel with the lowest index of the sub-channel(s) of corresponding PSSCH


In our view, the most straightforward method is to reuse the design principle in NR sidelink, i.e., the PSCCH occupies the lowest interlace of the lowest RB sets of the associated PSSCH, to avoid increasing the PSCCH blind decoding complexity, as illustrated in Figure 8.
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Figure 8: SL-U PSCCH resource mapping in frequency domain
Proposal 8: For interlace RB-based PSCCH/PSSCH transmissions in SL-U, at least support PSCCH locates the lowest interlace of the lowest RB sets of the associated PSSCH.
It should be noted that in NR sidelink, the frequency domain size of PSCCH can be flexibly (pre-)configured to ensure the coverage performance of the PSCCH. However, an interlace only contains 10 or 11 PRBs within one RB set, which limits the PRB size of PSCCH in SL-U. Though the target use cases of SL-U are short range and high data rate services, implying that the coverage of the control channel may not be a big issue, we think that whether the PSCCH size of 10 PRBs is enough for SL-U should be carefully evaluated before discussing PSCCH resource mapping in the frequency domain. 
Observation 4: Reusing the PSCCH resource mapping principle in NR sidelink limits the PSCCH size of SL-U and may impact the coverage performance.
If found necessary, other PSCCH resource mapping rule in the frequency domain can be further studied, e.g., to extend the PSCCH to occupy more than one interlaces or RB sets; however, it may have risks of increasing the UE complexity to blind detect the PSCCH. For example, if the PSCCH can occupy more than one interlaces within an RB set, as non-contiguous interlaces can be allocated to PSSCH/PSSCH transmissions, UE blind detection complexity is significantly increased compared to NR sidelink. Considering the case of 30kHz SCS, and a UE is allocated with 2 interlaces for PSCCH, there are  detection candidates for PSCCH.
Proposal 9: If found necessary, study other PSCCH resource mapping mechanism in the frequency domain to ensure the (pre)configuration flexibility of the PSCCH size.

[bookmark: OLE_LINK682]2.4 PSFCH and SL-HARQ
[bookmark: OLE_LINK678][bookmark: OLE_LINK679]In RAN1#110 meeting, the following agreements were made on PSFCH and SL-HARQ, and the remaining open issues are discussed below.
	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
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



PSFCH format and resource determination
In NR sidelink, only one PSFCH format (PSFCH format 0) is specified which is a sequence-based physical channel. The sequence maps to the physical resource of 1 PRB in frequency domain and 1 symbol in time domain (The PSFCH contains two consecutive symbols in total as the first symbol is the duplication of the second symbol and used as AGC). Only 1 ACK/NACK bit can be carried by a PSFCH with format 0.
In RAN1#110 meeting, interlace RB-based transmission for PSFCH transmissions was agreed to support for 15kHz and 30kHz SCS, to meet OCB and PSD requirement. During the discussion, it was pointed out by many companies that if PSFCH is extended from 1 PRB to 1 interlace, it should further discuss the solutions to avoid the degradation of the PSFCH multiplexing capacity.
[bookmark: _Hlk101969894]Considering that the target use case of SL-U is eMBB services with high data rate, in which the Tx UE may transmit multiple TBs to the Rx UE, then the Rx UE can naturally arrange the multiple HARQ-ACK bits in a HARQ codebook to the Tx UE , which is a more efficient way. In this sense, new PSFCH format should be further studied and designed, along with the enhancements on the design of PSFCH resource indication and HARQ codebook. To be specific, one potential solution is to introduce a PUCCH format 2 like new PSFCH format, and the size of the HARQ codebook can be determined based on the number of PSCCH/PSSCH transmissions corresponding to a same PSFCH slot. 
Proposal 10: New PSFCH format in addition to PSFCH format 0 should be studied to improve the PSFCH multiplexing capacity:
· A PUCCH format 2 like PSFCH format can be considered as a starting point.
[bookmark: OLE_LINK680][bookmark: OLE_LINK681]Proposal 11: If the new PSFCH format is supported:
· (Pre-)configuration of PSFCH resources with fixed mapping timeline with respect to corresponding PSCCH/PSSCH transmissions can be considered as the starting point;
· Type 1 HARQ codebook can be considered as the starting point.

PSFCH due to LBT failure
In NR sidelink, PSFCH can only be dropped due to prioritization; while PSFCH dropping would be more frequent in SL-U due to LBT failure, which will be more harmful for reliability. 
In NR-U, a UE can store the un-transmitted HARQ-ACK bits in a PUCCH occasion and try to transmit them again in next PUCCH occasion, basically, the same logic can be followed in SL-U, i.e., multiple PSFCH occasions can be defined for a PSSCH transmission to address the potential PSFCH transmission dropping due to LBT failure. The multiple PSFCH occasions can be introduced in time domain or frequency domain, it can be further studied either or both schemes are supported.
Proposal 12: RAN1 should strive to define multiple PSFCH occasions corresponding to one PSSCH transmission in SL-U, to mitigate the impacts of PSFCH dropping due to LBT.
· FFS: Multiple PSFCH occasions are introduced in time domain and/or frequency domain

In addition, with multiple PSFCH occasions for a PSSCH transmission in SL-U, the PSSCH-PSFCH mapping relationship should be further studied because only one-to-one mapping is supported in Rel-16 NR sidelink. One potential solution is that the PSFCH resource in kth PSFCH occasion is the same as that in the 1st PSFCH occasion in frequency domain, where 1≤k≤K, and the K PSFCH occasions are between the nth (re)transmission and (n+1)th retransmission of a PSSCH. If the (k-1)th PSFCH occasion of a PSSCH transmission is not available due to LBT failure, the UE will send the PSFCH feedback using the same frequency and code domain in the kth PSFCH occasion if LBT success. Alternatively, the additional PSFCH occasions can be FDMed with the legacy PSFCH occasions, in which the PSFCH resource in the 1st PSFCH occasion is determined by the nth (re)transmission of the PSSCH and the PSFCH resource in the kth PSFCH occasion is determined by the (n+1)th retransmission of the PSSCH.


[bookmark: _GoBack]Figure 9: Illustration of multiple PSFCH occasions corresponding to one PSSCH transmission

Proposal 13: Consider the following PSSCH-PSFCH mapping relationships:
· Option 1: PSFCH resources in additional PSFCH occasions are determined by the nth PSSCH (re)transmission and are same with that of the 1st PSFCH occasion in frequency domain;
· Option 2: PSFCH resources in additional PSFCH occasion is FDMed with the legacy PSFCH occasion; PSFCH resources in the 1st PSFCH occasion is determined by nth PSSCH transmission, and PSFCH resources in additional PSFCH occasions are determined by the (n+1)th PSSCH retransmissions


[bookmark: _Ref31533076]Conclusions
In this contribution, we provide our views on the physical channel design framework of SL-U, and the following observations and proposals are made:
Observation 1: The slots configured for NR sidelink resource pool in time domain may not be continuous in physical slots, and is difficult to maintain a COT in unlicensed spectrum.
Observation 2: The sensing unit of the LBT procedure is much smaller than the duration of a slot, it is possible that a channel is sensed to be idle in the middle of a sidelink slot.
Observation 3: Reusing the NR sidelink slot structure may impact the system performance by reducing the resource utilization efficiency and causing transmission delay.
Observation 4: Reusing the PSCCH resource mapping principle in NR sidelink limits the PSCCH size of SL-U and may impact the coverage performance.

Proposal 1: For a SL-U resource pool with interlace RB-based transmission, support the resource pool to include integer number of RB sets by (pre)configuration.
Proposal 2: For a SL-U resource pool with contiguous RB-based transmission, R16/17 NR sidelink resource pool configuration method should be reused.
Proposal 3: The resource pool configuration in time domain should be enhanced to ensure that a SL-U resource pool contains contiguous physical slots.
· By default, a SL-U resource pool can be configured with a bitmap of all “1”.
Proposal 4: For slot structure in SL-U, support N additional starting symbol(s) within a slot for the PSCCH/PSSCH transmission. 
· N=1, i.e., two starting positions, can be considered as a starting point.
Proposal 5: For PSCCH and PSSCH in SL-U, either one of the interlace RB-based transmission and contiguous RB-based transmission can be enabled by (pre)configuration in a resource pool level.
Proposal 6: For interlaced RB-based transmission of PSCCH/PSSCH in SL-U:
· 1 sub-channel equals 1 interlace which spans 1 or multiple RB sets which is equal to the configured number of RB sets in a resource pool.
Proposal 7: For interlaced RB-based transmission of PSCCH/PSSCH in SL-U, reuse the “X + Y” bit for NR-U resource allocation in frequency domain to allocate one or multiple sub-channels and RB sets.
Proposal 8: For interlace RB-based PSCCH/PSSCH transmissions in SL-U, at least support PSCCH locates the lowest interlace of the lowest RB sets of the associated PSSCH.
Proposal 9: If found necessary, study other PSCCH resource mapping mechanism in the frequency domain to ensure the (pre)configuration flexibility of the PSCCH size.
Proposal 10: New PSFCH format in addition to PSFCH format 0 should be studied.
Proposal 11: If the new PSFCH format is supported:
· (Pre-)configuration of PSFCH resources with fixed mapping timeline with respect to corresponding PSCCH/PSSCH transmissions can be considered as the starting point;
· Type 1 HARQ codebook can be considered as the starting point.
Proposal 12: RAN1 should strive to define multiple PSFCH occasions corresponding to one PSSCH transmission in SL-U, to mitigate the impacts of PSFCH dropping due to LBT.
· FFS: Multiple PSFCH occasions are introduced in time domain and/or frequency domain
Proposal 13: Consider the following PSSCH-PSFCH mapping relationships:
· Option 1: PSFCH resources in additional PSFCH occasions are determined by the nth PSSCH (re)transmission and are same with that of the 1st PSFCH occasion in frequency domain;
· Option 2: PSFCH resources in additional PSFCH occasion is FDMed with the legacy PSFCH occasion; PSFCH resources in the 1st PSFCH occasion is determined by nth PSSCH transmission, and PSFCH resources in additional PSFCH occasions are determined by the (n+1)th PSSCH retransmissions
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