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1. Introduction
In this contribution, we continue discussing remaining issues of physical structure and physical procedure of SL-U. 

2. Discussion
[bookmark: _GoBack]2.1 PSCCH/PSSCH 
2.1.1 Interlace RB based PSSCH transmission
· Frequency domain resource indication for PSSCH transmission
How to indicate frequency domain resource was discussed in RAN1#113, and the following working assumptions were reached [1]:
	
Working assumption
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Use  to indicate used sub-channel index(s)
·  is conveyed in 1st stage SCI
·  is calculated as below
· If sl-MaxNumPerReserve is 2 then
· 
· If sl-MaxNumPerReserve is 3 then
· 
· where
·  denotes the starting sub-channel index for the second resource
·  denotes the starting sub-channel index for the third resource
·  is the number of sub-channels for each RB set
·  is the number of used sub-channels for each RB set for each of the indicated resources
· [bookmark: _Hlk142548768]FFS: whether/how to use spare states of  to indicate using non-contiguous interlaces
· 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
· FFS: whether additionally support using bitmap

Working assumption
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Use  to indicate used RB set index(s)
·  is conveyed in 1st SCI
·  is calculated as below
· If sl-MaxNumPerReserve is 2 then
· 
· If sl-MaxNumPerReserve is 3 then
· 
· where
·  denotes the starting RB set index for the second resource
·  denotes the starting RB set index for the third resource
·  is the number of RB sets in a resource pool
·  is the number of used RB sets for each of the indicated resources



For the third FFS, whether bitmap indication can be supported for frequency resource indication, we don’t think it is needed. Bitmap indication for RB set in case of 30kHz SCS is supported in NR-U. While it is not feasible to be applied to SL-U since up to 3 transmission resources need to be indicated in SL-U while only one resource is indicated in NR-U. If bitmap indication is applied for RB set indication similar as NR-U, there should be one bitmap indication for one resource respectively, and up to 3 bitmaps are needed if maximal 3 resources need to be indicated. In that case, payload size using bitmap indication cannot be reduced, and even increased compared to FRIV based resource indication.
Observation 1: Up to 3 resources need to be indicated in SCI/DCI, bitmap indication for frequency domain resource will increase payload size.
Proposal 1: Bitmap indication for frequency domain resource is not supported in R18.
[bookmark: _Hlk142548832]For the first FFS, whether/how to use spare states of  to indicate non-contiguous interlaces, we don’t think it is necessary. Firstly, non-continuous interlace indication is more suitable for bitmap based indication. As explained in previous paragraph, bitmap indication is not suitable for SL-U. Therefore, non-contiguous interlace is not suitable for SL-U either. Secondly, if the interlace is non-contiguous, the frequency resource will be fragmented. In NR-U, all transmission resources are controlled by gNB, the fragmented resource is not a serious problem. While for SL-U, especially for mode 2, the fragmented resource is negative for resource sensing and selection procedure, which will degrade system performance. Thirdly, up to 3 resources should be indicated by SCI or DCI. If non-contiguous interlaces per PSSCH resource is supported, the number of candidate resources will be increased greatly. It is hardly to be indicated, or the required payload size will be very large. Spare states of  is not able to indicate all candidate resources.
Proposal 2:  Use spare states of  to indicate non-contiguous interlaces is not supported in R18.
For the second FFS, we don’t think it is necessary to introduce such enhancement. The fundamental mechanism for SL mode 2 resource allocation is based on sensing and reservation. A UE needs to indicate its reserved resource to assist other UE’s sensing procedure so that the reserved resource can be excluded by other UE to avoid potential collision. If the number of RB set for different transmission occasions is different, it is hardly for the TX UE to indicate the reserved resource, in which case other UE cannot avoid such resource and potential collision cannot be avoided. Furthermore, if the number of RB sets of each PSSCH transmission occasion is different, it is hard to indicate reserved resources in SCI, which will affect sensing procedure and degrade sysmte performance.
Proposal 3: Different number of RB set(s) for different PSSCH transmission occasions of same TB is not supported in R18.
The above working assumptions should be confirmed with removing FFS. 
Proposal 4: The following working assumption is confirmed.
Working assumption
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Use  to indicate used sub-channel index(s)
·  is conveyed in 1st stage SCI
·  is calculated as below
· If sl-MaxNumPerReserve is 2 then
· 
· If sl-MaxNumPerReserve is 3 then
· 
· where
·  denotes the starting sub-channel index for the second resource
·  denotes the starting sub-channel index for the third resource
·  is the number of sub-channels for each RB set
·  is the number of used sub-channels for each RB set for each of the indicated resources

Working assumption
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Use  to indicate used RB set index(s)
·  is conveyed in 1st SCI
·  is calculated as below
· If sl-MaxNumPerReserve is 2 then
· 
· If sl-MaxNumPerReserve is 3 then
· 
· where
·  denotes the starting RB set index for the second resource
·  denotes the starting RB set index for the third resource
·  is the number of RB sets in a resource pool
·  is the number of used RB sets for each of the indicated resources
[bookmark: _Hlk142559489]In mode1, the SL resources are allocated by gNB. DCI or RRC is used for resource indication for dynamic scheduling and Type 1/Type 2 configured grant respectively. The same  and  indication as in SCI can be used in DCI and RRC for mode 1. Furthermore, the frequency staring position (including first RB sets index and first sub-channel index) corresponds to the first allocated SL resource should be indicated in DCI or RRC similar as legacy NR SL. 
Proposal 5: For mode 1
· The frequency resource indication in DCI or RRC reuses the same  and  indication in SCI.
· The first RB sets index and first sub-channel index corresponds to the first allocated SL resource should be indicated in DCI or RRC

· Sensing and resource selection procedure enhancement
Whether and how to update sensing and resource selection procedure needs to be discussed. Since both interlace-RB based and contiguous RB based PSSCH transmission are supported, we need to discuss resource selection procedure for them separately. 
Firstly, we discuss the case of contiguous-RB based PSSCH transmission. For contiguous-RB based PSSCH transmission, how to index sub-channel within a RP was discussed and the following were agreed in RAN1#112 [2]
	Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, down-select one of the followings during RAN1#112:
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· FFS: how to deal with the remaining PRBs, e.g. for meeting OCB requirements



Based on the agreement, the sub-channels are indexed sequentially starting from first PRB of the resource pool. In that case, legacy mode 2 sensing procedure can be applied, such as number of required sub-channels and other parameters are indicated from MAC layer to PHY layer. Based on these parameters, PHY layer determine candidate single-slot resource set based on sensing results and report the set to MAC layer. The candidate single-slot resource is based on the indicated number of sub-channels.
Observation 2: For contiguous-RB based PSSCH transmission, legacy sensing and resource selection procedure can be reused for SL-U.
For interlaced-RB based PSSCH transmission, considering the candidate resource for PSSCH transmission can be within one RB set, or within multiple contiguous RB sets, the candidate single-slot resource needs to be updated accordingly. For example, if the required resource for PSSCH transmission is 2 sub-channels, these 2 sub-channels can be within one RB set, or within 2 RB sets and each RB set includes one sub-channel. That will affect physical layer sensing procedure. In our view, legacy NR SL mechanism can be reused here. In that case, a unified framework is applicable to both contiguous-RB based and interlace-RB based PSSCH transmission, which can simplify specification work and UE complexity. 
When resource selection procedure is triggered by MAC layer, it can indicate the required number of sub-channels (such as 2 sub-channels) to physical layer, which is similar as legacy NR SL procedure. It is up to physical layer to determine whether the candidate single-slot resource is based on 2 sub-channels within one RB sets, or 2 sub-channels within 2 contiguous RB sets and each RB sets includes one sub-channel. Based on the determined candidate single-slot resource structure, physical layer can perform sensing and resource exclusion to determine candidate resource set S_A and report it to MAC layer. MAC layer can random select one or more resources form S_A for PSSCH transmission. 
Proposal 6: For interlace RB based PSSCH transmission, the following procedure are supported for mode 2 sensing and resource selection procedure:
· [bookmark: _Hlk142551499]When resource selection is triggered in slot n, MAC layer indicates the required number of sub-channels () and other necessary parameters to PHY layer
· Based on  , PHY layer performs sensing and determines candidate single-slot resource set S_A
· It is up to PHY layer to determine the candidate single-slot resource structure (i.e., number of RB sets  and number of sub-channels per RB set ) with following restriction: 
· Candidate single-slot resource is characterized by number of RB sets and number of sub-channels per RB set
· PHY layer reports S_A to MAC layer
· MAC layer randomly selects one or more resources from S_A for PSSCH transmissions.

· TB size determination
The candidate values of reference number of PRBs of one interlace within 1 RB set (denoted as N_ref) were agree to be 11 or 11 in RAN1#113 meeting. Whether additional value need to be considered is FFS. 
	Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, support the followings:
· Option A3: N_ref is (pre-)configured
· The value range for N_ref at least includes {10, 11}
· FFS: whether to additionally include other values




In our view, additional candidate values, such as 9, can be considered. 
According to description in 38.211, “The UE expects that the number of common resource blocks in an interlace contained within bandwidth part i is no less than 10.” In NR-U, the PRBs of one interlace corresponds to all the PRBs associated to the same interlace index within the BWP. For example, if BWP includes 2 RB set, the PRBs of one interlace includes all the PRBs with same interlace index of the 2 RB sets and also PRBs of intra-cell guard band. Therefore, the number of PRBs per interlace is at least 10 even intra-cell guard band is configured. While here N_ref is the number of PRBs of one interlace within one RB set, which is different with the above description in NR-U. If the SL BWP includes 2 RB set (e.g., 40MHz BW), total number of RBs of the BWP is 106 for 30kHz SCS, which is shown in the following table [3]. Intra-cell guard band can be configured and the number of PRB of GB is up to 15. 

GuardBand-r16 ::=                      SEQUENCE {
     startCRB-r16                          INTEGER (0..274),
     nrofCRBs-r16                          INTEGER (0..15)
}
[image: ]
In this case, the minimal number of PRBs per RB set is 45. There are up to 5 interlaces in case of 30kHz SCS, and the number of PRB per interlace within one RB set is 9, instead of 10 or 11. Therefore, we suggest to add 9 as candidate value.
Proposal 7: For interlace RB-based PSCCH/PSSCH transmission in SL-U, support the followings:
· Option A3: N_ref is (pre-)configured
· The value range for N_ref at least includes {9, 10, 11}

2.1.2 Contiguous RB based PSSCH transmission
Whether and how to use the subchannels including intra-cell guardband PRBs was discussed in RAN1#113 and the following agreements were reached [1].
	
Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3.
· FFS other details, e.g., impacts on resource selection, PSCCH mapping, etc.
· Note:
· Option 2: Such sub-channel(s) can be used for PSCCH/PSSCH transmission
· Note: PRBs within intra-cell guard band are not used for PSCCH transmission as per previous agreement
· Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission
·  : the number of remaining PRBs of a sub-channel belonging to a RB set after excluding the PRBs belonging to intra-cell guardband
·  : the number of PRBs for PSCCH transmission




It was agreed that the sub-channels including PRB of GB cannot be used for PSCCH transmission, while can be used for PSSCH transmission. That will have some impact on resource selection procedure. During resource selection procedure, when determine the candidate single-slot resources, if the first sub-channel of a candidate single-slot resource includes PRBs of GB, it should be removed from candidate single-slot resource set. 
Proposal 8: The following procedure is performed after step 4) of resource selection procedure
4a) For contiguous RB based PSSCH transmission, the UE shall exclude any candidate single-slot resource from the set  if the first sub-channel of a candidate single-slot resource includes PRBs of intra-cell guardband.

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





Two PSFCH structures were agreed for SL-U. For Alt 2-3a, each PSFCH occupies 1 dedicated interlace. Different PSFCH can correspond to different interlaces. One PSFCH can be mapped to all PRBs of the dedicated interlace within one RB set. Regarding the mapping of PSFCH to the PRBs of interlace, the following two options can be considered.
· Option 1: The PSFCH sequence is repeatedly mapped to multiple PRBs of one interlace
· Option 2: PRB-level cyclic shift hopping is introduced
[bookmark: _Hlk142409822]Option 2 is similar as PUCCH mechanism in NR-U and is benefit for PAPR reduction. We think it can be supported in SL-U. To increase PSFCH capacity, multiple cyclic shift pairs can be supported within one PRB for PSFCH which is similar as NR SL PSFCH. 
Proposal 9: Regarding the PSFCH structure that each PSFCH occupies 1 dedicated interlace:
· Multiple cyclic shift pairs can be supported within one PRB
· PRB-level cyclic shift hopping can be supported to reduce PAPR. 

For Alt 1-1b, each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s). The common interlace can be (pre-)configured per RB set so that within each RB set, there is one common interlace which is used for all PSFCH transmissions within the RB set. 
Regarding the FFS, we don’t think that is necessary. The dedicated PRB belongs to another interlace which is different with common interlace. The dedicated PRB is between two common PRBs of the common interlace. For 15kHz and 30kHz SCS, there are 10 and 5 interlaces separately. The gap between 2 adjacent PRBs of one interlace is 10PRB and 5PRB separately which correspond to 1.8MHz bandwidth. If one dedicated PRB locates between 2 common PRBs, the gap between the dedicated PRB and either one of the 2 common PRBs is less than 1MHz bandwidth no matter whether there is guard PRB or RE is configured or not. To configure guard PRB or RE between common PRB and dedicated PRB cannot alleviate the effect of PSD limitation and improve the power for dedicated PRB.
Observation 3: For one dedicated PRB which locates between 2 common PRBs, the gap between the dedicated PRB and either one of the 2 common PRBs is less than 1MHz bandwidth no matter whether there is guard PRB or RE is configured or not.
Proposal 10: For PSFCH structure with common interlace + dedicated PRB, configure guard PRB or RE between common PRB and dedicated PRB is not supported. 
Regarding the FFS, we think it can be left for UE implementation, no specification is necessary. Considering the PSD limitation of unlicensed spectrum, there should be power control/adjustment for the PSFCH transmission. While the power control is not specified in NR-U and left to implementation. Similar mechanism can be applied in SL-U. In this case, whether and how to adjust the transmission power of common PRBs can be left to UE implementation.
Proposal 11: Whether to reduce power on common PRBs is up to UE implementation
Regarding the FFS, if the dedicated PRBs (either from one PSFCH or multiple PSFCHs) can satisfy the OCB requirement, whether the common PRBs can be dropped can be left to implementation, which is similar as the power reduction on common PRBs. If the transmission power on common PRB is reduced to zero, which means the common PRBs are dropped. 
Proposal 12: Whether to drop common PRBs if the dedicated PRBs can already satisfy OCB requirement is left to UE implementation

2.2.2 PSFCH-PSSCH resource mapping
[bookmark: OLE_LINK1]To address potential LBT failure, up to N PSFCH transmission occasions are configured for one PSSCH transmission. It was agreed that the N PSFCH transmission occasions are in different slots. It is possible that for one PSFCH transmission occasion, the total PSFCH transmission resources should be divided into N groups and each group corresponds to one PSFCH transmission occasion of one associated PSSCH transmission separately. One illustration is shown in Figure 1. The PSFCH period is 4 slots, N=2. For a PSSCH transmission in slot 1, its 1st associated PSFCH transmission occasion is in slot 4, and 2nd in slot 8. For each PSFCH transmission occasion, the PSFCH resources should be divided into 2 groups, one PSFCH resource group corresponds to 1st PSFCH transmission occasion of one set of PSSCH transmissions, and another PSFCH resource group corresponds to 2nd PSFCH transmission occasion of another set of PSSCH transmissions.
Observation 4: For one PSFCH transmission occasion, the total PSFCH transmission resources can be divided into N groups, each group corresponds to one PSFCH transmission occasion of one set of PSSCH transmissions.


Figure 1

The PSFCH-PSSCH mapping was discussed in RAN1#113, and the following agreement were reached
	
Agreement
Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration:
· Regarding locations of candidate PSFCH occasion(s):
· Down-select at RAN1#114:
· Alt 1 (15): Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions
· FFS details
· Alt 2 (2): PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool
· For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)
· [bookmark: _Hlk142483149]FFS: whether to support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot




Regarding the RB set of the PSFCH transmission occasions, we think Alt 1 is preferred. Alt 1 is benefit to maintain the COT. Regarding the last FFS, we don’t think it is needed. We have agreed that multiple PSFCH transmission occasions are in different slots, which can alleviate the effect of LBT failure. Increase PSFCH transmission occasions in different RB set is not needed any more. Furthermore, if there is only one RB set in a resource pool, this mechanism does not work.
Proposal 13: Regarding locations of candidate PSFCH occasion(s), Alt 1 can be supported.
· Alt 1: Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions

Proposal 14: Candidate PSFCH occasion(s) are in different RB sets of the same slot is not supported in SL-U.
In legacy NR SL, the PSFCH transmission resource is determined by the associated PSSCH transmission resource. For example, some parameters, e.g., starting sub-channel index and slot index of PSSCH resource, source ID and destination ID, are used to determine the PSFCH transmission resource. This mechanism can be reused in SL-U to determine PSFCH-PSSCH resource mapping.
Regarding PSFCH-PSSCH resource mapping in time domain, legacy mechanism can be used as baseline. The slot of first PSFCH transmission occasion can be determined by the associated PSSCH slot, and minimum time gap between PSFCH and PSSCH. The slot of following PSFCH transmission occasions can be determined by slot of first PSFCH transmission occasion and PSFCH period. For example, the slot of PSSCH is slot n, the minimal time gap between PSFCH and PSSCH is k, the period of PSFCH is P, then the slot of first PSFCH transmission occasion is the first PSFCH slot after slot n+k, and 2nd PSFCH transmission occasion is slot n+k+P, and so on.
Proposal 15: In time domain, the slot of 1st PSFCH transmission occasion can be determined using legacy PSFCH-PSSCH mapping mechanism. The slot of following PSFCH transmission occasions can be determined by the slot of 1st PSFCH transmission occasion and PSFCH periodicity.
In SL-U, PSFCH structure is based on interlace. Furthermore, RB set is introduced in unlicensed spectrum. For PSFCH structure based on common interlace + dedicated PRB, the dedicated PRBs can be seen as resource block groups (RBG). In that case, compared to legacy PSFCH mechanism, there are 3 additional resource granularities in frequency domain: RB set, interlace and RBG. When determine PSFCH-PSSCH resource mapping, these new introduced resource granularities should be considered.
Observation 5: In SL-U, 3 new resource granularities (RB set, interlace and RBG) in frequency domain are introduced and needs to be considered for PSFCH-PSSCH resource mapping.
Considering there are more frequency resource granularities introduced in SL-U, some enhancement for PSFCH determination should be studied. Firstly, for Alt 1-1b, how to determine K3 dedicated PRB? According to the agreement, K3 dedicated PRBs belong to one interlace. Then the number of PRBs of one interlace can be mapped by multiple PSFCHs. For example, the number of PRBs of one interlace is 10, K3=2, there could be up to 5 PSFCHs to be mapped to the interlace and corresponds to different dedicated PRBs. To increase PSFCH capacity, K3 dedicated PRBs from different PSFCH can be partially overlapped. In this case, up to  PSFCHs can be mapped into one interlace. The RBGs within one interlace can be indexed sequentially. 
Proposal 16: To increase PSFCH capacity, K3 dedicated PRBs of different PSFCHs within one interlace can be partially overlapped. The RBGs within one interlace are indexed sequentially
Regarding PSFCH-PSSCH resource mapping in frequency and code domain, legacy mechanism can be used as baseline. In legacy PSFCH-PSSCH resource mapping mechanism, for a PSFCH transmission occasion, a subset of PSFCH resources are determined based on PSSCH sub-channel index and slot index. Within the subset, the PSFCH resources are first indexed according to an ascending order of the PRB index, and then according to an ascending order of the cyclic shift pair index. The PSFCH resource is determined based on  and . Similar mechanism can be reused in SL-U for PSFCH resource determination. 
The following procedure can be considered to determine PSFCH resource in a PSFCH transmission occasion:
· Step1: a set of PSFCH resources is determined from all PSFCH candidate resources based on the following parameters: 
· First RB set index associated to PSSCH resource
· Number of RB set associated to PSSCH resource
· First sub-channel index associated to PSSCH resource
· Number of sub-channels associated to PSSCH resource
· Slot index of associated PSSCH
· If PSFCH period is P, one PSSCH corresponds to N PSFCH transmission occasions, the range of slot index is [0, N*P-1]
· Note: the minimal granularity of the set is RB set, interlace or resource block group (only applicable to PSFCH structure Alt 1-1b)
· Step2: the PSFCH resources within the set are indexed according to the following orders:
· Ascending order of RB set index (if the minimal granularity of the set is RB set in step1)
· Ascending order of interlace index (if the minimal granularity of the set is interlace in step1)
· Ascending order of RBG index (if the minimal granularity of the set is RBG in step1)
· Ascending order of the cyclic shift pair index
· Step3: within the set, determine the PSFCH resource based on the following parameters:
· : source ID provided by SCI 
· : is member for groupcast option 2, 0 otherwise.
· PSFCH transmission occasion index: value range is [0, N-1], N is number of PSFCH transmission occasions corresponds to one PSSCH transmission.

Proposal 17: To determine PSFCH resource in a PSFCH transmission occasion
· Step1: A set of PSFCH resources is determined from all PSFCH candidate resources based on the following parameters: 
· First RB set index associated to PSSCH resource
· Number of RB set associated to PSSCH resource
· First sub-channel index associated to PSSCH resource
· Number of sub-channels associated to PSSCH resource
· Slot index of associated PSSCH
· If PSFCH period is P, one PSSCH corresponds to N PSFCH transmission occasions, the range of slot index is [0, N*P-1]
· Note: the minimal granularity of the set is RB set, interlace or resource block group (only applicable to PSFCH structure Alt 1-1b)
· Step2: the PSFCH resources within the set are indexed according to the following orders:
· Ascending order of RB set index (if the minimal granularity of the set is RB set in step1)
· Ascending order of interlace index (if the minimal granularity of the set is interlace in step1)
· Ascending order of RBG index (if the minimal granularity of the set is RBG in step1)
· Ascending order of the cyclic shift pair index
· Step3: within the set, determine the PSFCH resource based on the following parameters:
· : source ID of PSSCH transmitter provided by SCI 
· : is member ID of PSSCH receiver for groupcast option 2, 0 otherwise.
· PSFCH transmission occasion index: value range is [0, N-1], N is number of PSFCH transmission occasions corresponds to one PSSCH transmission.

2.2.3 PSFCH resource configuration
Two PSFCH structures were agreed, one is based on interlace, another is based on common interlace + dedicated PRBs. The resource configuration for PSFCH can be different. For both structures, the transmission resource of one PSFCH is limited within one RB set. Same interlace resource of different RB set can be mapped by different PSFCH.
For Alt 1-1b, one PSFCH occupies one dedicated interlace. Multiple cyclic shift pairs can be supported which is similar as legacy PSFCH. If the RB set of PSFCH is within the RB sets of associated PSSCH, there is no necessary to configure RB set for PSFCH. Otherwise, the RB set available for PSFCH can be configured. Furthermore, the interlace which can be used for PSFCH transmission can be configured per RB set separately. Regarding whether to configure the PRBs of one interlace which can be used for dedicated PRB mapping, we don’t think it is necessary. Firstly, it is preferred that all PRBs of one interlace can be mapped for PSFCH. The benefit of only partial PRBs of one interlace are configured for PSFCH transmission is not clear. Furthermore, if partial PRB of one interlace can be configured for PSFCH transmission, that will cause large signaling overhead since the number of PRBs per interlace per RB set can be different. Separate bitmap corresponding to PRBs of one interlace should be configured per interlace per RB set. 
Proposal 18: The following parameters can be configured for PSFCH
· PSFCH structure type: either based on interlace only, or based on common interlace + dedicated PRBs;
· Number of PSFCH transmission occasions: indicates the number of PSFCH transmission occasion associated to a PSSCH transmission;
· RB set information: indicates the RB set that can be used for PSFCH transmission
· Note: this field is needed if the RB set of PSFCH can be different with RB set of associated PSSCH, otherwise not.
· Interlace information: indicates the interlace of each RB set that can be used for PSFCH transmission
· For PSFCH structure of common interlace + dedicated PRBs
· Common interlace is configured per RB set;
· Note: For dedicated interlace, all PRBs can be mapped for PSFCH transmission;
· Note: interlace available for PSFCH transmission of each RB set can be configured separately.
· sl-PSFCH-CandidateResourceType: depends on whether PSFCH resource can be determined by number of RB sets, number of subchannels, number of interlaces of associated PSSCH transmission;
· sl-MinTimeGapPSFCH: same as legacy NR SL
· sl-NumMuxCS-Pair : same as legacy NR SL
· sl-PSFCH-HopID : same as legacy NR SL
· sl-PSFCH-Period : same as legacy NR SL

2.2.4 UE behavior for PSFCH transmission/reception
Regarding UE behavior for PSFCH TX/RX, the following agreements were reached in RAN1#113 meeting.
	
Agreement
Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration:
· Regarding UE behaviour on transmitting PSFCH:
· Down-select at RAN1#114:
· Alt 1: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) due to LBT failure
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· Alt 3: Do not specify additional UE behavior on transmitting PSFCH due to LBT failure. 
· FFS: UE behaviour on receiving PSFCH
· Regarding HARQ RTT restriction:
· Further study whether/how to update the followings:
· The minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool 
· The reference slot n for PUCCH transmission to report HARQ in Mode 1




Multiple PSFCH transmission occasions are introduced in SL-U to alleviate the effect of LBT failure. While it can also be applied in the case that PSFCH cannot be transmitted due to SL/UL prioritization or SL/SL prioritization. If a PSFCH cannot be transmitted in previous transmission occasions due to either LBT failure or SL/SL or SL/UL prioritization, PSFCH can be transmitted in later PSFCH transmission occasion if LBT success. From PSFCH RX perspective, if no PSFCH is received, RX UE will monitor following PSFCH occasions no matter whether the previous PSFCH is not transmitted due to LBT failure or prioritization. Therefore, we think Alt 2 is preferred. If one PSFCH has been transmitted in previous transmission occasions, it will not be transmitted any more in later PSFCH transmission occasions to alleviate potential PSFCH transmission occasion. Therefore, PSFCH can be transmitted at most once within N PSFCH transmission occasions.
Proposal 19: Regarding UE behavior for PSFCH transmission
· Alt 2 is supported
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· PSFCH can be transmitted at most one time within N PSFCH transmission occasions

Regarding UE behavior for PSFCH reception, we need to discuss different cases.
· For unicast: 
· Monitor: RX UE needs to monitor PSFCH transmission occasions until one PSFCH is detected or all PSFCH transmission occasions are monitored. If one PSFCH is detected, RX UE can omit monitoring following PSFCH transmission occasions. 
· Report: RX UE reports ACK/NACK based on the detected PSFCH to higher layer or gNB.
· For groupcast option 1 (NACK only): 
· Monitor: RX UE needs to monitor all PSFCH transmission occasions associated to one PSSCH transmission. 
· Report: If RX UE does not detect any PSFCH in all PSFCH transmission occasions, RX UE reports ACK to higher layer or gNB, otherwise, reports NACK.
· For groupcast option 2 (ACK/NACK): 
· Monitor: for a PSFCH transmission occasion, there could be multiple PSFCH transmitters to perform PSFCH transmission. These PSFCH transmissions correspond to different PSFCH resources. If RX UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. RX UE monitors PSFCH transmission occasions until PSFCH from all transmitters have been detected or all PSFCH transmission occasions are monitored. 
· Report: If ACK has been detected from all expected PSSCH receivers, RX UE reports ACK to higher layer or gNB, otherwise reports NACK.

Proposal 20: Regarding UE behavior for PSFCH reception
· For unicast: 
· Monitor: RX UE needs to monitor PSFCH transmission occasions until one PSFCH is detected or all PSFCH transmission occasions are monitored. If one PSFCH is detected, RX UE can omit monitoring following PSFCH transmission occasions. 
· Report: RX UE reports ACK/NACK based on the detected PSFCH to higher layer or gNB.
· For groupcast option 1 (NACK only): 
· Monitor: RX UE needs to monitor all PSFCH transmission occasions associated to one PSSCH transmission. 
· Report: If RX UE does not detect any PSFCH in all PSFCH transmission occasions, RX UE reports ACK to higher layer or gNB, otherwise, reports NACK.
· For groupcast option 2 (ACK/NACK): 
· Monitor: If RX UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. RX UE monitors PSFCH transmission occasions until PSFCH from all transmitters have been detected or all PSFCH transmission occasions are monitored. 
· Report: If ACK has been detected from all expected PSSCH receivers, RX UE reports ACK to higher layer or gNB, otherwise reports NACK.

Regarding HARQ RTT restriction, we think it should be updated since up to N PSFCH transmission occasions of one PSSCH transmission is supported. To alleviate the effect on resource selection procedure, and HARQ reporting procedure, the HARQ RTT restriction Z=a+b should be updated to cover all candidate PSFCH transmission occasions. 
Proposal 21: The minimal time gap between two adjacent PSSCH transmission occasions is Z=a+b+c, where a and b are same as legacy NR SL, c is equal to the duration of N PSFCH transmission occasions. 

2.2.5 UE behavior to perform PSFCH prioritization and LBT
In legacy PSFCH transmission occasion, UE performs PSFCH selection based on SL priority, number of scheduled PSFCH transmissions, maximal number of simultaneously PSFCH transmissions, and maximal transmission power. For SL-U, besides the above procedure, UE should also perform LBT before transmission. What’s the relationship between these procedures should be discussed. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Depending on the RB sets in which multiple PSCCH/PSSCHs are received and decoded within a PSFCH resource period, it is possible that multiple candidate PSFCH transmissions in a PSFCH transmission occasion correspond to different RB sets. The LBT results of these RB sets can be successful or failed. Regarding whether PSFCH can be transmitted on non-adjacent RB set, an LS was received from RAN4 [4]. According to the LS reply, whether PSFCH and S-SSB can be transmitted over non-contiguous RB sets is up to RAN1 design. In our view, it is necessary to support multiple PSFCH transmissions over non-contiguous RB sets due to the nature of receiving multiple PSCCH/PSSCHs in non-contiguous RB sets and also LBT results.  Otherwise, which RB set can be used for PSFCH transmission depends on not only LBT result, but also whether it is non-contiguous or not. That will complex the PSFCH selection procedure. As discussed in our companion paper [6], the support of transmitting PSFCHs in non-contiguous RB sets should be based on UE capability as the RAN4 requirement for supporting non-contiguous RB sets transmission would be higher and more stringent than contiguous RB sets transmission.
Proposal 22: PSFCH transmission over non-contiguous RB sets is supported due to the nature of receiving multiple PSCCH/PSSCHs in non-contiguous RB sets and also based on the result/outcome of LBT performed in each candidate RB set. And this support should be part of UE capability.
Regarding the order to perform LBT and PSFCH selection, we think it is preferred to perform LBT for each RB set with candidate PSFCH transmissions firstly, based on the LBT results, PSFCH selection can be performed within the RB sets with successful LBT. During PSFCH selection and power allocation, legacy mechanism can be reused for non-contiguous RB sets transmission. 
Proposal 23: For a PSFCH transmission occasion, UE performs LBT for the RB sets which corresponds to candidate PSFCH transmissions firstly. Based on LBT result, UE performs PSFCH selection and power allocation using legacy mechanism within the RB sets correspond to successful LBT. 
The motivation of introducing multiple PSFCH transmission occasions is to avoid the effect of LBT failure and increase the opportunity for PSFCH transmission. According to legacy mechanism, if the number of scheduled PSFCH is larger than maximum number of PSFCH that UE can be transmitted simultaneously, UE will select subset of PSFCH to be transmitted based on priority. It is beneficial if the priority value of PSFCH is decreased with ascending transmission occasions so that it has larger probability to be transmitted in later transmission occasions.
Proposal 24: Priority value of PSFCH is decreased with ascending transmission occasions.
As mentioned earlier, the support of non-contiguous RB sets transmission for multiple PSFCHs should be based on UE capability. Depending on the LBT results, the UE transmit in the RB sets with successful LBT and according to PSFCH priority and maximum no. of simultaneous PSFCHs. For the case when UE supports only contiguous RB sets transmission (e.g., due to lack of RAN4 requirements for the non-contiguous RB sets), it is necessary for RAN1 to decide on how to select resources and allocate powers for PSFCH transmission in contiguous RB sets.
In order to support simultaneous PSFCHs for a UE that is capable of only contiguous RB sets transmission, the same or a similar selection and power allocation procedure to the non-contiguous RB sets transmission could be followed. That is, UE firstly perform LBT on the RB sets that correspond to all the candidate PSFCH transmissions. Then based on the LBT results, UE selects PSFCH resources in contiguous RB sets with successful LBT and allocates powers based on the priority and supported number of simultaneous PSFCHs according to the legacy PSFCH power control procedure. As there can be many different scenarios / combinations of candidate PSFCH transmissions with different priority are distributed across multiple RB sets and LBT result for each RB set, it is complicated to discuss and define a procedure to select RB sets that are contiguous manner. Therefore, to keep the discussion simple and this is the last meeting to complete this work in RAN1, we think that the selection of contiguous RB sets with successful LBT result (according to priority and number of simultaneous PSFCHs) could be based on UE implementation
Proposal 25: For UE that is capable of contiguous RB sets transmission only, UE performs firstly LBT on all candidate PSFCH transmission RB sets. Then UE selects PSFCH resources in contiguous RB sets with successful LBT and allocates powers based on the priority and supported number of simultaneous PSFCHs according to the legacy PSFCH power control procedure. 
· The selection of contiguous RB sets with successful LBT result should be based on UE implementation.

2.2.6 COT interruption by periodic PSFCH occasions
If PSSCH transmitter initiate a COT, there will be PSFCH transmission occasions configured within the COT. Whether and how to maintain the COT was discussed in RAN1#113 meeting and the following agreements were achieved.
	
Agreement
[bookmark: _Hlk142503266]When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· FFS details, e.g., how PSSCH Rx UE knows such transmission, etc.
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· FFS details, e.g., signaling design, etc.
· [bookmark: _Hlk142503345]Option 3: no optimization for this case




Among the 3 options, we prefer option 3. In our view, there is no necessary to optimize it. The PSFCH transmission occasion is shared by all SL UEs. Even there is no PSFCH transmission for both COT initiator and COT responder, there may be other UEs performing PSFCH transmission in this occasion. If either COT initiator or COT responder transmits PSSCH or PSFCH-like signal on this occasion, that may cause resource collision to other PSFCH transmissions.
Proposal 26: When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, no optimization is needed.

2.3 S-SSB 
The S-SSB structure was discussed in RAN1#113 and the following agreements were reached:
	Agreement
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”:
· Support:
· Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured
· FFS: value range for gap and N
· FFS: whether N for different RB sets can be different
· FFS: whether to apply any restriction on sl-AbsoluteFrequencySSB-r16 for 60 kHz
· FFS: whether to apply any restriction on sl-AbsoluteFrequencySSB-r16
· FFS: whether/how to support reducing PAPR of S-SSB transmission, at least considering the following options
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· Option 2: phase adjustment among repetitions
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)


It was agreed to support Option 3-1 and Alt 3 to transmit legacy S-SSB N times by repetition in frequency domain with a gap between the repetition(s) to meet OCB requirement. 
The gap and value N are (pre-)configured. Regarding the gap, a gap of 0 between each two repetitions of S-SSB is possible. In NR S-SSB, PSBCH occupies 132 subcarriers and S-PSS/S-SSS occupies 127 subcarriers in frequency domain. For S-PSS/S-SSS, subcarrier #0, #1, #129, #130, #131 are set to zero. When S-SSB is repeated in frequency domain with a gap of zero, it means the gap between repeated PSBCHs is zero while there is always a 5-subcarrier gap between 2 adjacent repeated S-PSS/S-SSS. When the gap between each two S-SSB is 0, the number of S-SSB N within one RB set can be (pre-)configured to fulfill the OCB requirement, e.g. 80%, and it is not necessarily to occupy the full RB set by mapping the S-SSB to the bilateral edges. Therefore, at least gap of 0 should be supported, and the number N can be (pre-)configured based on the OCB requirements. When S-SSB should be transmitted on multiple RB sets, the number N of S-SSB in different RB sets should be (pre-)configured the same value. It is simple, and only one set of parameters can be used for all RB sets. Different value N requires separate configuration parameters of gap, number of S-SSBs for each RB set. It was also agreed to further study on PAPR issue when S-SSB repetition is applied in frequency domain. Option 1, 2 and 4 provide specific methods to reduce the impact of PAPR by using SL ID, phase adjustment or S-SSB repetition index for scrambling. Phase adjustment, e.g. phase rotation, can be applied to S-PSS. By considering about normative workload, no specification impact method can also be considered to reduce PAPR..
Proposal 27: The length of gap between S-SSB repetitions can be (pre-)configured, and gap of 0 should be supported.
Proposal 28: To reduce PAPR of S-SSB transmission, phase rotation of S-PSS/S-SSS or non-specification impact method can be considered.

	Agreement
Regarding the number and location(s) of additional candidate S-SSB occasions, support:
· Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length (including possibility of being 0), etc.


In order to compensate the impact of LBT failure for S-SSB transmission, it was agreed to introduce additional candidate S-SSB occasions, and each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s). The value K can also be (pre-)configured, and at least 0 and 1 should be included in the candidate value set. As the number of S-SSB within a 160ms period can be configured based on different SCS as 2/4/8/16/32/64, now each one of them has K corresponding additional occasion(s), and additional S-SSB occasion(s) are also excluded from resource pool, which means that large K value leads to less resources for PSCCH/PSSCH. To find out trade-off on this issue, K value should not be quite large. 
For the length of gap between R16/R17 S-SSB occasion and its corresponding additional S-SSB occasion, it depends on the location of additional S-SSB. Firstly, the gap length should be (pre-)configured to avoid additional S-SSB(s) overlapping with legacy S-SSB(s). The additional S-SSB occasion(s) can be located between legacy S-SSB occasions or behind all the legacy S-SSB(s). Since the gap length is (pre-)configurable, the additional S-SSB occasion(s) can be flexible determined by (pre-)configuration. Considering about the potential LBT failure of legacy S-SSB transmission, and when K is non-zero it is preferable to (pre-)configure the additional S-SSB occasion(s) behind all the legacy S-SSB occasion(s).
Proposal 29: The K value is (pre-)configured, and the candidate includes at least 0 and 1.
Proposal 30: When K is non-zero, the additional S-SSB occasion(s) can be (pre-)configured behind all of the legacy S-SSB occasion(s).

	Conclusion
Regarding additional candidate S-SSB occasions, in the same S-SSB period, UE can attempt to transmit on additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s).


In RAN1#112bis-e, it was concluded that UE can attempt to transmit on additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s) in the same S-SSB period. However, according to the conclusion, if UE failed to transmit on R16/R17 S-SSB occasion(s) due to LBT failure, it may not transmit on any additional candidate S-SSB occasion(s) even it performs LBT successfully. This case degrades the synchronization performance. Furthermore, the motivation to introduce additional S-SSB occasion(s) becomes unclear. Whenever UE fails to transmit on R16/R17 S-SSB occasion(s), it should attempt to transmit on additional S-SSB occasion(s), and at least one additional S-SSB occasion to each legacy S-SSB is used to transmit S-SSB successfully. The upper bound of the total S-SSB transmission number can be the same as the total number of legacy S-SSB occasion(s).
Another scenario should also be considered. When a COT contains one or multiple additional S-SSB occasion(s), and UE decides not to transmit S-SSB on such additional S-SSB occasion(s), the COT may be lost due to blank S-SSB slot(s). To resolve this issue, one possible solution is to require the UE to attempt to transmit S-SSB on the RB set(s) within the additional S-SSB occasion(s) that contained by the COT.
Proposal 31: In the same S-SSB period, UE should attempt to transmit on additional candidate S-SSB occasion(s) contained in a COT.
Proposal 32: The upper bound of the S-SSB transmission number can be the same as the total number of legacy S-SSB occasion(s) in one period.
Proposal 33: When a COT contains additional S-SSB occasion(s), UE should attempt to transmit S-SSB on the RB set(s) within the additional S-SSB occasion(s) that contained by the COT.

	Agreement
When the SL-BWP contains multiple RB sets, support the followings:
· When UE attempts to transmit S-SSB in a S-SSB occasion (e.g., R16/17 S-SSB occasion, R18 additional candidate S-SSB occasion)
· UE may transmit S-SSB repetition in more than one RB set
· Down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· FFS details, e.g., whether this can be satisfied by (pre-)configuration, whether the power for S-SSB transmission on other RB set(s) also does not change due to the number of used RB sets, etc.
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· FFS details, e.g., whether this can be satisfied by (pre-)configuration, etc.
· FFS: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· FFS: how to (pre)configure resources for the S-SSB repetitions
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· Note: whether UE can transmit S-SSBs over non-contiguous RB sets is subject to RAN4’s reply, details can be found in RAN1’s LS to RAN4 in R1-2304218, R1-2306198


In RAN1#113 meeting, it was agreed that UE may transmit S-SSB repetition in more than one RB set when the SL-BWP contains multiple RB sets. There are some following-up issues that need to be resolved.
Firstly, the current agreement allows a UE to transmit S-SSB in more than one RB set but does not restrict that in anchor RB set UE should transmit S-SSB whenever it clears LBT in the RB set. To guarantee the S-SSB reception in anchor RB set, this restriction should be there. Secondly, similar issue as that in PSFCH, the support of non-contiguous RB sets transmission of S-SSBs should also be based on UE capability. For the case when UE supports only contiguous RB sets transmission of S-SSBs (e.g. due to lack of RAN4 requirements for the non-contiguous RB sets), RAN1 should discuss and decide how to select resources for S-SSBs transmission. Based on the LBT results, it is complicated to discuss and define a procedure to select RB sets that must be contiguous if LBT is failure on the RB set(s) that locates non-lateral of the whole RB sets. Since the anchor RB set which refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates was introduced in last meeting, in order to guarantee there is S-SSB transmission on such S-SSB occasion, anchor RB set should be selected. For the rest of RB set(s) that with clear LBT, only the RB set(s) adjacent to anchor RB set or contiguously located can also be selected.
Power fluctuation issue should be considered. The number of RB set(s) used for S-SSB transmission may be different across those S-SSB occasions in a period due to different LBT results on each RB set. The total transmission power is divided by the exact transmitted S-SSBs over the RB set(s), which leads to different measurement results of PSBCH-RSRP in each S-SSB occasion. Two alternatives were proposed for further down-selection. In Alt 1, at least the power of S-SSB on anchor RB set does not change. The total power of S-SSB transmission on an S-SSB occasion is not expected to larger than the maximum transmission power P_cmax. When S-SSBs are able to be transmitted on multiple RB sets after LBT, the total transmission power should be compared with P_cmax. If the total power is larger than P_cmax, the power on the RB set(s) other than anchor RB set should adjust/decrease the power until the total power satisfies the (pre-)configuration. Alt 1 ensures the power of S-SSB transmission on anchor RB set unchanged, which guarantees the synchronization performance at least on anchor RB set. In Alt 2, the power of S-SSB on each RB set does not change. When the total power of S-SSB transmission on multiple RB sets is larger than P_cmax, one or more RB set(s) should be dropped in order to satisfy the (pre-)configuration. If the dropped RB set(s) is/are contained by a COT, Alt 2 may lead to COT loss issue.
Proposal 34: When UE attempt to transmit S-SSB repetitions on multiple or contiguous RB sets, UE shall transmit S-SSB at least in anchor RB set if it clears LBT.
Proposal 35: When UE attempt to transmit S-SSB repetitions on multiple RB sets, at least the power for S-SSB transmission on anchor RB set does not change due to number of used RB sets.
Proposal 36: In order to satisfy the (pre-)configuration, the power of S-SSB on the RB set(s) other than anchor RB set can be adjusted.
When UE attempt to transmit S-SSB on multiple RB sets, the number and location of the S-SSBs in each RB set should keep the same. If different RB sets have different S-SSB number and location, it needs extra effort on (pre-)configuration and indication on these various S-SSBs, which increase the complexity for S-SSB. Furthermore, the exact frequency positions of S-SSBs are relative to the first PRB that used for SL transmission in each RB set. In order to keep the same S-SSB pattern and alignment, each S-SSB relative to the first PRB per RB set should be the same.
Proposal 37: The number and location of S-SSB in each RB set should be the same. Each S-SSB relative to the first PRB used per RB set should be the same.
To (pre-)configure/indicate the resources for S-SSB, similar to the legacy method, the ARFCN point can be used to indicate the central S-SSB’s location in anchor RB set. As the number and gap between S-SSB repetitions are also indicated, all of the S-SSB repetitions in one RB set can be determined. Other RB sets can have the same S-SSB pattern as that in anchor RB set.
Proposal 38: By reusing legacy SL principle, ARFCN point is used to determine the central S-SSB’s location in anchor RB set.

2.4 Channel structure

2.4.1 Multiple starting positions within a slot 
The following agreement for multiple starting position within a slot for PSCCH/PSSCH transmission was reached in RAN1#112 [2], RAN1#112-bis [5] and RAN1#113 [1] respectively. 
	RAN1#112:
Agreement
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

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

RAN1#112-bis:
Agreement
Regarding Tx UE behavior, at least when it initiates a COT:
· For the 1st slot of a COT, the Tx UE chooses the earliest starting symbol for PSCCH/PSSCH transmission after clearing LBT.
· Note: in the same slot, Tx UE can use the 2nd starting symbol only if LBT fails at the 1st starting symbol
· FFS: whether/how to support that for the remaining slots of a COT, the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission.
· FFS applicable scenarios
· e.g., at least for MCSt with no greater than 16us gap
· e.g., at least for transmission with no greater than 16us gap from the previous transmission by any UE
· FFS: Rx UE behavior
FFS: COT sharing case

Agreement
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· TBS is determined based on a reference number of symbols (denoted as L_ref)
· Support the followings
· Alt 1: Support Option 4 only
· Note: the options are as below
· Option 4: The reference number of symbols is determined by (pre-)configuration 
· FFS details, e.g., in TS 38.214 Clause 8.1.3.2, whether L_ref replaces  or sl-LengthSymbols or other usage of L_ref, whether  is determined in the same way as in legacy NR SL, etc.

RAN1#113:
Agreement
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission, for TBS determination and 2nd SCI overhead, in TS 38.214 Clause 8.1.3.2:
· L_ref replaces sl-LengthSymbols
· Value range of L_ref is {7, 8, 9, 10, 11, 12, 13, 14} symbols
·  is determined in the same way as in legacy NR SL




[bookmark: _Hlk131692139]It was agreed that both 1st and 2nd candidate starting symbol are configurable. In legacy NR SL, SL starting symbol is configured by sl-StartSymbol in SL BWP. It can also be reused to configure 1st candidate starting symbol. Another new parameter, such as sl-StartSymbol1 can be introduced for 2nd candidate starting symbol configuration. 
Proposal 39: Regarding configuration of 2 candidate starting symbols: 
· sl-StartSymbol in legacy NR SL is used for 1st candidate starting symbol configuration
· Another parameter, such as sl-StartSymbol1, is introduced for 2nd candidate starting symbol configuration
In legacy NR SL, PSSCH DMRS patterns are configured per resource pool. If 2 candidate starting symbols are supported, it is necessary to configure DMRS pattern for 1st and 2nd candidate starting symbol cases respectively since the number of symbols for PSSCH transmission are different. 
Proposal 40: For 2 candidate starting symbols, the DMRS patterns for 1st and 2nd candidate starting symbol should be configured respectively.
One remaining issue for TBS determination is whether a different reference number can be applied in COT sharing case. In our view, it is not necessary to configure a separate reference number for COT sharing case. Even in COT sharing case, it is possible that the COT sharing UE perform LBT failure for the 1st candidate starting symbol. It is possible that the COT sharing UE tries LBT again for 2nd candidate starting symbol. In that case, one (pre-)configured reference number for TBS determination is enough. 
Proposal 41: There is no necessary to (pre-)configure a different reference number of symbols for transmission in a shared COT.
It was agreed that at least for 1st slot of a COT, the Tx UE chooses the earliest starting symbol for PSCCH/PSSCH transmission after clearing LBT. An FFS point is whether/how to support that for the remaining slots of a COT, the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission. In our view, this specification is not needed. When the TX UE performing transmission in the COT and the gap between 2 adjacent transmissions fulfill required gap of Type 2, the TX UE can perform corresponding Type 2 LBT and determine whether the LBT is successful or not for 1st candidate starting positions, then it can determine whether the 1st starting position can be used or it need to perform LBT for 2nd staring position.
Proposal 42: There is no necessary to specify UE behavior regarding whether/how the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission for the remaining slots of a COT.

The AGC issue for 2 starting symbol was discussed in RAN1#111 meeting and the following was agreed.
	Agreement
[bookmark: _Hlk134604871]For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour:
· If PSCCH/PSSCH transmission starts from 1st starting symbol, down-select one of the followings
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Option 2: The PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Option 3: The PSCCH/PSSCH transmission has 1 or 2 symbol(s) for AGC purpose depending on conditions, FFS details
· If PSCCH/PSSCH transmission starts from 2nd starting symbol, the PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Regarding Rx UE behaviour, down-select one of the followings:
· Option A: The Rx UE always monitors two AGC symbols in such slot
· Option B: The Rx UE monitors two AGC symbols in such slot by default, but could drop monitoring the 2nd AGC symbol at least if it detects a PSCCH/PSSCH transmission starting from the 1st starting symbol
· FFS details
· Option C: The Rx UE monitors two AGC symbols in such slot by default, but it is up to UE implementation whether to drop monitoring the 2nd AGC symbol
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot




Regarding the AGC symbol, it mainly depends on RX UE’s behavior. If 2 candidate starting symbols are configured for PSCCH/PSSCH transmission, it is possible that some TX UE will start transmission from 1st candidate staring symbol and some TX UE will start transmission from 2nd candidate starting symbol. If RX UE may perform reception based on either one or both starting symbols, the 2nd candidate staring symbol should be taken as AGC symbol. From RX UE’s perspective, it is preferred to monitor 2 candidate starting symbols to avoid missing potential transmission. While if RX UE can detect SL transmission from 1st candidate starting symbol, it can be left to UE implementation whether to detect SL transmission corresponds to 2nd candidate starting symbol. Therefore, we support the following proposal.
Proposal 43: Regarding the AGC symbol for a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission
· Regarding Tx UE behaviour, Option 1 is preferred
· If PSCCH/PSSCH transmission starts from 1st candidate starting symbol,
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Regarding Rx UE behaviour, Option C is preferred
· Option C: The Rx UE monitors two AGC symbols in such slot by default, but it is up to UE implementation whether to drop monitoring the 2nd AGC symbol

If the 2nd candidate starting symbol is also used for AGC, the data on this symbol will not be used for decoding at receiver. To avoid degrading performance, it is better to avoid mapping PSSCH DMRS, 2nd stage SCI, CSI-RS corresponding to 1st candidate starting symbol onto this symbol. PSSCH data part can also be rate matched around this symbol. The data on this symbol can be a duplication of next symbol, which is similar as first AGC symbol of the slot.
Proposal 44: Regarding 2 candidate starting symbols within a slot: 
· The following signals are not mapped to the 2nd candidate starting symbol: PSSCH DMRS, 2nd stage SCI, CSI-RS which correspond to the 1st starting symbol.
· PSSCH data part of 1st candidate starting symbol is rate matched around 2nd candidate starting symbol.
· The data on the 2nd candidate starting symbol is duplication of next symbol.

[bookmark: _Hlk125995255]According to current specification, SL RSSI measurement is defined as the linear average received power starting from the 2nd OFDM symbol. For slots with two candidate starting symbols, some UEs may perform SL transmission from the 1st starting symbol while other UEs perform transmission from the 2nd starting symbol. From the perspective of RX UE, it cannot detect some received power in OFDM symbols between the 1st and the 2nd starting symbol such that it may achieve a lower RSSI measurement result due to the average received power is calculated. Therefore, it is better to update the definition of SL RSSI measurement for two candidate starting symbols. In our view, SL RSSI should be measured starting from the next symbol of the 2nd starting symbol.
Proposal 45: The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.
2.4.2 Channel structure for 60kHz SCS  
In NR-U, interlaced RB based channel structure is only supported for 15kHz and 30kHz SCS, while not for 60kHz SCS. 60kHz SCS is also within the scope of SL-U. Some mechanism needs to be studied to fulfill the OCB requirement. 
During the discussion of PSFCH structure in RAN1#111 meeting, the following 2 options were discussed.
	Agreement
Regarding PSFCH transmission under 60 kHz SCS, further study the following alternatives:
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and some common PRBs
· FFS details
· Alt 2: Each PSFCH transmission occupies some dedicated PRBs
· FFS details



The structure of Alt 1 can be applied to PSCCH/PSSCH/PSFCH/S-SSB with less modification. For PSCCH/PSSCH, it will occupy some dedicated sub-channels and 2 common PRBs at edge of RB set. For S-SSB, it will occupy 11 PRBs which is used for legacy S-SSB transmission and 2 common PRBs at edge of RB set. One illustration of PSCCH/PSSCH/PSFCH structure is shown in Figure 4. For example, if TX UE selects sub-channel 0 in slot 0 for PSSCH 1 transmission, TX UE will use 2 common PRBs at edge of RB set and the selected sub-channel 0 (green block) to transmit PSSCH 1. RX UE will determine the PRB (green block) for PSFCH1 transmission associated to PSSCH 1 in slot 3. RX UE will use 2 common PRB at edge of RB set and the selected PRB to transmit PSFCH1. The resource mapping between PSFCH1 and associated PSSCH1 can reuse legacy mechanism as much as possible. 
This kind of channel structure has the following advantages:
· Common PRBs at RB set edge can fulfil OCB requirement.
· The similar structure is applicable to all SL channels. 
· For PSCCH/PSSCH:
· Legacy contiguous RB based sub-channel structure can be reused for PSCCH/PSSCH transmission.
· Legacy resource selection/reservation/indication mechanism can be reused as much as possible. 
· For PSFCH:
· Legacy PRB based PSFCH transmission can be reused.
· Legacy resource mapping between PSFCH and associated PSSCH can be reused.
· For S-SSB:
· Legacy S-SSB structure can be reused.




Figure 4: Illustration of common PRB + dedicated PRB/sub-channel structure

Proposal 46: For SL-U with 60kHz SCS, the following structure can be supported:
· 2 common PRBs are configured at edge of RB set respectively and the gap between these 2 common PRBs is larger than 80% bandwidth
· For PSSCH/PSCCH: each PSSCH/PSCCH transmission occupies some contiguous PRB based sub-channels and the 2 common PRBs;
· For PSFCH: each PSFCH transmission occupies dedicated PRB and the 2 common PRBs;
· For S-SSB: each S-SSB transmission occupies legacy S-SSB PRBs and the 2 common PRBs;


2.5 Resource pool with partial interlaces of RB set.  
One resource pool includes integer number of RB set was agreed. In our view, it is beneficial to support one resource pool includes only partial interlaces of one RB set, and different resource pools can be FDMed within one RB set. In SL-U, at least multiple transmission resource pools should be configured, such as one exceptional RP and one normal RP, which is same as legacy NR SL. If SL BWP includes one RB set and if FDM resource pool is not supported, multiple resource pools should be TDM multiplexed which will destroy continuous time resource for each resource pool. If FDM multiplexing of resource pools can be supported within one RB set, it will benefit to maintain the continuity in time domain of each resource pool. Furthermore, FDM resource pools is supported for legacy NR SL mechanism, and it should also be supported at least for contiguous RB based mechanism in SL-U. 
Proposal 47: For Rel-18 SL-U, one resource pool including partial number of interlaces within one RB set should be supported.

3. Conclusion
Physical layer design of SL-U was discussed in this paper. The following observations and proposals are given to summarize our view.
Observation 1: Up to 3 resources need to be indicated in SCI/DCI, bitmap indication for frequency domain resource will increase payload size.
Proposal 1: Bitmap indication for frequency domain resource is not supported in R18.
Proposal 2:  Use spare states of  to indicate non-contiguous interlaces is not supported in R18.
Proposal 3: Different number of RB set(s) for different PSSCH transmission occasions of same TB is not supported in R18.
Proposal 4: The following working assumption is confirmed.
Working assumption
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Use  to indicate used sub-channel index(s)
·  is conveyed in 1st stage SCI
·  is calculated as below
· If sl-MaxNumPerReserve is 2 then
· 
· If sl-MaxNumPerReserve is 3 then
· 
· where
·  denotes the starting sub-channel index for the second resource
·  denotes the starting sub-channel index for the third resource
·  is the number of sub-channels for each RB set
·  is the number of used sub-channels for each RB set for each of the indicated resources

Working assumption
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Use  to indicate used RB set index(s)
·  is conveyed in 1st SCI
·  is calculated as below
· If sl-MaxNumPerReserve is 2 then
· 
· If sl-MaxNumPerReserve is 3 then
· 
· where
·  denotes the starting RB set index for the second resource
·  denotes the starting RB set index for the third resource
·  is the number of RB sets in a resource pool
·  is the number of used RB sets for each of the indicated resources
Proposal 5: For mode 1
· The frequency resource indication in DCI or RRC reuses the same  and  indication in SCI.
· The first RB sets index and first sub-channel index corresponds to the first allocated SL resource should be indicated in DCI or RRC
Observation 2: For contiguous-RB based PSSCH transmission, legacy sensing and resource selection procedure can be reused for SL-U.
Proposal 6: For interlace RB based PSSCH transmission, the following procedure are supported for mode 2 sensing and resource selection procedure:
· When resource selection is triggered in slot n, MAC layer indicates the required number of sub-channels () and other necessary parameters to PHY layer
· Based on  , PHY layer performs sensing and determines candidate single-slot resource set S_A
· It is up to PHY layer to determine the candidate single-slot resource structure (i.e., number of RB sets  and number of sub-channels per RB set ) with following restriction: 
· Candidate single-slot resource is characterized by number of RB sets and number of sub-channels per RB set
· PHY layer reports S_A to MAC layer
· MAC layer randomly selects one or more resources from S_A for PSSCH transmissions.
Proposal 7: For interlace RB-based PSCCH/PSSCH transmission in SL-U, support the followings:
· Option A3: N_ref is (pre-)configured
· The value range for N_ref at least includes {9, 10, 11}

Proposal 8: The following procedure is performed after step 4) of resource selection procedure
4a) For contiguous RB based PSSCH transmission, the UE shall exclude any candidate single-slot resource from the set  if the first sub-channel of a candidate single-slot resource includes PRBs of intra-cell guardband.
Proposal 9: Regarding the PSFCH structure that each PSFCH occupies 1 dedicated interlace:
· Multiple cyclic shift pairs can be supported within one PRB
· PRB-level cyclic shift hopping can be supported to reduce PAPR. 
Observation 3: For one dedicated PRB which locates between 2 common PRBs, the gap between the dedicated PRB and either one of the 2 common PRBs is less than 1MHz bandwidth no matter whether there is guard PRB or RE is configured or not.
Proposal 10: For PSFCH structure with common interlace + dedicated PRB, configure guard PRB or RE between common PRB and dedicated PRB is not supported. 
Proposal 11: Whether to reduce power on common PRBs is up to UE implementation
Proposal 12: Whether to drop common PRBs if the dedicated PRBs can already satisfy OCB requirement is left to UE implementation
Observation 4: For one PSFCH transmission occasion, the total PSFCH transmission resources can be divided into N groups, each group corresponds to one PSFCH transmission occasion of one set of PSSCH transmissions.
Proposal 13: Regarding locations of candidate PSFCH occasion(s), Alt 1 can be supported.
· Alt 1: Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions

Proposal 14: Candidate PSFCH occasion(s) are in different RB sets of the same slot is not supported in SL-U.
Proposal 15: In time domain, the slot of 1st PSFCH transmission occasion can be determined using legacy PSFCH-PSSCH mapping mechanism. The slot of following PSFCH transmission occasions can be determined by the slot of 1st PSFCH transmission occasion and PSFCH periodicity.
Observation 5: In SL-U, 3 new resource granularities (RB set, interlace and RBG) in frequency domain are introduced and needs to be considered for PSFCH-PSSCH resource mapping.
Proposal 16: To increase PSFCH capacity, K3 dedicated PRBs of different PSFCHs within one interlace can be partially overlapped. The RBGs within one interlace are indexed sequentially
Proposal 17: To determine PSFCH resource in a PSFCH transmission occasion
· Step1: A set of PSFCH resources is determined from all PSFCH candidate resources based on the following parameters: 
· First RB set index associated to PSSCH resource
· Number of RB set associated to PSSCH resource
· First sub-channel index associated to PSSCH resource
· Number of sub-channels associated to PSSCH resource
· Slot index of associated PSSCH
· If PSFCH period is P, one PSSCH corresponds to N PSFCH transmission occasions, the range of slot index is [0, N*P-1]
· Note: the minimal granularity of the set is RB set, interlace or resource block group (only applicable to PSFCH structure Alt 1-1b)
· Step2: the PSFCH resources within the set are indexed according to the following orders:
· Ascending order of RB set index (if the minimal granularity of the set is RB set in step1)
· Ascending order of interlace index (if the minimal granularity of the set is interlace in step1)
· Ascending order of RBG index (if the minimal granularity of the set is RBG in step1)
· Ascending order of the cyclic shift pair index
· Step3: within the set, determine the PSFCH resource based on the following parameters:
· : source ID of PSSCH transmitter provided by SCI 
· : is member ID of PSSCH receiver for groupcast option 2, 0 otherwise.
· PSFCH transmission occasion index: value range is [0, N-1], N is number of PSFCH transmission occasions corresponds to one PSSCH transmission.
Proposal 18: The following parameters can be configured for PSFCH
· PSFCH structure type: either based on interlace only, or based on common interlace + dedicated PRBs;
· Number of PSFCH transmission occasions: indicates the number of PSFCH transmission occasion associated to a PSSCH transmission;
· RB set information: indicates the RB set that can be used for PSFCH transmission
· Note: this field is needed if the RB set of PSFCH can be different with RB set of associated PSSCH, otherwise not.
· Interlace information: indicates the interlace of each RB set that can be used for PSFCH transmission
· For PSFCH structure of common interlace + dedicated PRBs
· Common interlace is configured per RB set;
· Note: For dedicated interlace, all PRBs can be mapped for PSFCH transmission;
· Note: interlace available for PSFCH transmission of each RB set can be configured separately.
· sl-PSFCH-CandidateResourceType: depends on whether PSFCH resource can be determined by number of RB sets, number of subchannels, number of interlaces of associated PSSCH transmission;
· sl-MinTimeGapPSFCH: same as legacy NR SL
· sl-NumMuxCS-Pair : same as legacy NR SL
· sl-PSFCH-HopID : same as legacy NR SL
· sl-PSFCH-Period : same as legacy NR SL
Proposal 19: Regarding UE behavior for PSFCH transmission
· Alt 2 is supported
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· PSFCH can be transmitted at most one time within N PSFCH transmission occasions
Proposal 20: Regarding UE behavior for PSFCH reception
· For unicast: 
· Monitor: RX UE needs to monitor PSFCH transmission occasions until one PSFCH is detected or all PSFCH transmission occasions are monitored. If one PSFCH is detected, RX UE can omit monitoring following PSFCH transmission occasions. 
· Report: RX UE reports ACK/NACK based on the detected PSFCH to higher layer or gNB.
· For groupcast option 1 (NACK only): 
· Monitor: RX UE needs to monitor all PSFCH transmission occasions associated to one PSSCH transmission. 
· Report: If RX UE does not detect any PSFCH in all PSFCH transmission occasions, RX UE reports ACK to higher layer or gNB, otherwise, reports NACK.
· For groupcast option 2 (ACK/NACK): 
· Monitor: If RX UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. RX UE monitors PSFCH transmission occasions until PSFCH from all transmitters have been detected or all PSFCH transmission occasions are monitored. 
· Report: If ACK has been detected from all expected PSSCH receivers, RX UE reports ACK to higher layer or gNB, otherwise reports NACK.
Proposal 21: The minimal time gap between two adjacent PSSCH transmission occasions is Z=a+b+c, where a and b are same as legacy NR SL, c is equal to the duration of N PSFCH transmission occasions. 
Proposal 22: PSFCH transmission over non-contiguous RB sets is supported due to the nature of receiving multiple PSCCH/PSSCHs in non-contiguous RB sets and also based on the result/outcome of LBT performed in each candidate RB set. And this support should be part of UE capability.
Proposal 23: For a PSFCH transmission occasion, UE performs LBT for the RB sets which corresponds to candidate PSFCH transmissions firstly. Based on LBT result, UE performs PSFCH selection and power allocation using legacy mechanism within the RB sets correspond to successful LBT. 
Proposal 24: Priority value of PSFCH is decreased with ascending transmission occasions.
Proposal 25: For UE that is capable of contiguous RB sets transmission only, UE performs firstly LBT on all candidate PSFCH transmission RB sets. Then UE selects PSFCH resources in contiguous RB sets with successful LBT and allocates powers based on the priority and supported number of simultaneous PSFCHs according to the legacy PSFCH power control procedure. 
· The selection of contiguous RB sets with successful LBT result should be based on UE implementation.
Proposal 26: When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, no optimization is needed.
Proposal 27: The length of gap between S-SSB repetitions can be (pre-)configured, and gap of 0 should be supported.
Proposal 28: To reduce PAPR of S-SSB transmission, phase rotation of S-PSS/S-SSS or non-specification impact method can be considered.
Proposal 29: The K value is (pre-)configured, and the candidate includes at least 0 and 1.
Proposal 30: When K is non-zero, the additional S-SSB occasion(s) can be (pre-)configured behind all of the legacy S-SSB occasion(s).
Proposal 31: In the same S-SSB period, UE should attempt to transmit on additional candidate S-SSB occasion(s) contained in a COT.
Proposal 32: The upper bound of the S-SSB transmission number can be the same as the total number of legacy S-SSB occasion(s) in one period.
Proposal 33: When a COT contains additional S-SSB occasion(s), UE should attempt to transmit S-SSB on the RB set(s) within the additional S-SSB occasion(s) that contained by the COT.
Proposal 34: When UE attempt to transmit S-SSB repetitions on multiple or contiguous RB sets, UE shall transmit S-SSB at least in anchor RB set if it clears LBT.
Proposal 35: When UE attempt to transmit S-SSB repetitions on multiple RB sets, at least the power for S-SSB transmission on anchor RB set does not change due to number of used RB sets.
Proposal 36: In order to satisfy the (pre-)configuration, the power of S-SSB on the RB set(s) other than anchor RB set can be adjusted.
Proposal 37: The number and location of S-SSB in each RB set should be the same. Each S-SSB relative to the first PRB used per RB set should be the same.
Proposal 38: By reusing legacy SL principle, ARFCN point is used to determine the central S-SSB’s location in anchor RB set.
Proposal 39: Regarding configuration of 2 candidate starting symbols: 
· sl-StartSymbol in legacy NR SL is used for 1st candidate starting symbol configuration
· Another parameter, such as sl-StartSymbol1, is introduced for 2nd candidate starting symbol configuration
Proposal 40: For 2 candidate starting symbols, the DMRS patterns for 1st and 2nd candidate starting symbol should be configured respectively.
Proposal 41: There is no necessary to (pre-)configure a different reference number of symbols for transmission in a shared COT.
Proposal 42: There is no necessary to specify UE behavior regarding whether/how the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission for the remaining slots of a COT.
Proposal 43: Regarding the AGC symbol for a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission
· Regarding Tx UE behaviour, Option 1 is preferred
· If PSCCH/PSSCH transmission starts from 1st candidate starting symbol,
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Regarding Rx UE behaviour, Option C is preferred
· Option C: The Rx UE monitors two AGC symbols in such slot by default, but it is up to UE implementation whether to drop monitoring the 2nd AGC symbol

Proposal 44: Regarding 2 candidate starting symbols within a slot: 
· The following signals are not mapped to the 2nd candidate starting symbol: PSSCH DMRS, 2nd stage SCI, CSI-RS which correspond to the 1st starting symbol.
· PSSCH data part of 1st candidate starting symbol is rate matched around 2nd candidate starting symbol.
· The data on the 2nd candidate starting symbol is duplication of next symbol.
Proposal 45: The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.
Proposal 46: For SL-U with 60kHz SCS, the following structure can be supported:
· 2 common PRBs are configured at edge of RB set respectively and the gap between these 2 common PRBs is larger than 80% bandwidth
· For PSSCH/PSCCH: each PSSCH/PSCCH transmission occupies some contiguous PRB based sub-channels and the 2 common PRBs;
· For PSFCH: each PSFCH transmission occupies dedicated PRB and the 2 common PRBs;
· For S-SSB: each S-SSB transmission occupies legacy S-SSB PRBs and the 2 common PRBs;
Proposal 47: For Rel-18 SL-U, one resource pool including partial number of interlaces within one RB set should be supported.
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Table 5.3.2-1: Maximum transmission bandwidth configuration Nrs -

scs | 5MHz.| 10 MHz{ 156 MHz{ 20 MHz.| 256 MHz{ 30 MHz.{ 40 MHz| 50 MHz.| 60 MHz.| 70 MHz{ 80 MHz.| 90 MHz ,}I&ov
(kHz)

Nrgo | Neso | Nrs< | Nrse | Nmso | Neso | Nrs< | Nreo | Neso | Nrso | Nrso | Nese | Nrs~

15. | 25 520 794 1062 | 1332 | 1600 | 2162 | 270s | NA< | NAo | NA: | NAo | NA-

304 11 240 38+ 510 65 78+ 106 1330 1622 189+ 217+ 2450 273+

60 | N/A 110 18. 240 31 380 51 65+ 79. 93 107+ 1212 | 135.
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