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Introduction
In last RAN1 meeting, following agreements associated with SL-U physical layer channel design are achieved:
	Agreement
Considering PSD limit in unlicensed spectrum regulation, RAN1 further study whether updates on power control is needed especially for PSFCH.

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

Working assumption
Additional candidate S-SSB occasions are excluded from resource pool.

Agreement
A SL-BWP is (pre-)configured with either contiguous RB-based or interlace RB-based PSCCH/PSSCH transmission, i.e., not both.

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

Agreement
Regarding more than 1 PSFCH occasion per PSCCH/PSSCH transmission, support the followings:
· One PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration
· FFS value range of N
· FFS detailed design of such N associated candidate PSFCH occasion(s)
· E.g., they are in different slots of the same RB set, or in different RB sets of the same slot, or combination thereof, etc.
· E.g., whether PSSCH transmission and its related PSFCH occasion(s) are in the same RB set(s)
· FFS: whether to support that COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT are available for PSFCH transmissions. 
· FFS: whether other associated candidate PSFCH occasion(s) within its COT are used for PSSCH transmissions, and applicable scenarios.
· FFS: whether AGC issue and PSFCH/PSSCH collision issue exist, and whether/how to address them
· FFS other details
· E.g., how to meet the HARQ RTT restriction
· E.g., UE behavior on transmitting PSFCH
· E.g., how to avoid the risk of losing the COT if the COT is interrupted by periodic PSFCH occasions
· 
Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Option A: Support that for one PSSCH transmission, the used interlace index(s) in different used RB sets are always the same
· Option 1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· Frequency domain resource of PSSCH transmission is determined by an intersection of the resource blocks of the indicated sub-channel(s) and the union of the indicated set of RB sets and intra-cell guard bands between the indicated RB sets, if any
· For a TB, the initial transmission and reservation of the resource(s) for retransmission(s) use the same number of sub-channel(s) and same number of RB set(s)
· FFS: whether additionally support different number of RB set(s) in such case while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB
· Use X bits for indicating sub-channel index(s), and use Y bits for indicating contiguous RB set index(s)
· R16 NR SL FRIV is reused as baseline
· FFS details, e.g., signaling design, bit size, whether to consider bitmap design, whether/how the used interlace(s) can be non-contiguous, etc.
· FFS others
· E.g., considering one PSSCH transmission may occupy one or multiple RB sets, whether or not to re-define single-slot candidate resource, and update resource selection and/or signaling from MAC to PHY, etc.

Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, down-select one or more of the followings in RAN1#113:
· 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
· FFS details, e.g., conditions to apply the above Option(s)
· FFS impacts on definition of candidate resource, and resource selection

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.

Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, regarding details of mapping between sub-channel and interlace:
· In a resource pool with multiple RB sets, sub-channel with the same index is mapped to K interlace(s) with the same index(s) in different RB sets.
· In a resource pool, support the following
· At least for the agreed case where one SL resource pool can be (pre-)configured to include integer number of RB sets
· Option 2: sub-channel#0 is mapped to K interlace(s) starting from interlace#0
· sub-channel#1 is mapped to K interlace(s) starting from interlace#K, and so on
· At least support that the above K interlace(s) are contiguous
· FFS: whether/how to support the above K interlace(s) are non-contiguous
· FFS: if RAN1 agrees to support that one SL resource pool can be (pre-)configured to include sub-set of PRBs of one RB set, the mapping between sub-channel and interlace for this case will be further discussed
· Interlace is indexed as per NR-U

Agreement
When the SL-BWP contains multiple RB sets, study 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)
· Alt 1: UE may transmit S-SSB repetition in more than one RB set 
· FFS details, e.g., location of such S-SSB repetition(s) (e.g., (pre-)configured and/or pre-defined), whether/how to address potential power reduction and/or potential fluctuation of PSBCH-RSRP
· FFS: the relationship with UE’s COT
· FFS: the scenario that UE may or may not transmit S-SSB repetition in more than one RB set
· 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

Agreement
For S-SSB transmission within 1 RB set, for 15 kHz and 30 kHz SCS, Alt6 is supported:
· Alt 6: Support both Option 3-1(revised) and Option B, and enable one of them by (pre-)configuration
Note: the Options are as below
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set, e.g. whether 1 or 2 interlaces will be used for S-SSB
· 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
· FFS the length of gap between repetitions is (pre-)configured or pre-defined, value of N (e.g., N=2), whether/how to reduce PAPR.
· FFS gap of 0
· Option A: Legacy S-SSB
· Continue studying how to meet the minimum 2 MHz requirements under 15 kHz SCS for OCB exemption.
· Option B: Legacy S-SSB
· RAN1 does not pursue further study on how to meet the minimum 2 MHz requirements under 15 kHz SCS for OCB exemption.
Note: Option A and B are applicable in region with no OCB requirement, or with OCB exemption.

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).

Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, support the following:
· Option 1: lowest sub-channel is the sub-channel with smallest sub-channel index

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


In this contribution, we discussed some remaining issues and showed our views accordingly.
[bookmark: _Toc72163958][bookmark: _Toc72164083][bookmark: _Toc72164151][bookmark: _Toc72164281][bookmark: _Toc72166021][bookmark: _Toc72166096][bookmark: _Toc72166120][bookmark: _Toc72166132][bookmark: _Toc72166144][bookmark: _Toc72166215][bookmark: _Toc72166223][bookmark: _Toc72764097][bookmark: _Toc72764105][bookmark: _Toc72764113][bookmark: _Toc72764121]Discussion
2.1 Slot structure
DMRS pattern
Based on discussion in previous meeting, the first candidate starting symbol maybe the start of the slot, i.e., symbol with index = 0. As a consequence, the available DMRS pattern could be the last row with PSSCH duration equals 13 symbols of following table:
[image: ]
From our observation, there are some patterns that can not be used by the UE if the DMRS symbol location is configured as the second candidate starting symbol which is intended for AGC purpose. For example pattern {1, 4, 7, 10} consists of DMRS in symbol index of 7, but if symbol 7 is configured as the second candidate starting symbol, then the DMRS in symbols 7 will actually be replaced by the repetition from symbol 8 for AGC.
[bookmark: _Toc126853392][bookmark: _Toc131408655][bookmark: _Toc134463505][bookmark: _Toc134797506]UE should avoid using the DMRS pattern which has symbol index overlapping with the second starting symbol index.

2.2 PSCCH/PSSCH
Regarding the PSCCH/PSSCH transmission and reception in a slot with 2 candidate starting symbol, we have discussed UE behaviors on the 2nd starting symbol for both TX UE and RX UE.
Regarding TX UE behaviors, we think TX UE should always assume that the transmission has 2 symbols for AGC purpose and performs symbol repetition in the AGC symbol because RX UE can not predict TX UE's behaviors if TX UE use only one of the symbols as AGC. The misalignment understanding between TX UE and RX UE will cause bad decoding performance. Furthermore, even if one TX UE starts PSCCH/PSSCH transmission from the 1st starting symbol, there could be another UE using the 2nd starting symbol to start a PSCCH/PSSCH transmission. Therefore, TX UE should assume the 2nd starting symbol is an AGC symbol.
Regarding RX UE behaviors, as TX UE will always transmit AGC signal in the 2nd starting symbol as we discussed. RX UE should also monitor the 2nd starting symbol as AGC symbol. Based on discussion in last meeting, we're also fine with it's up to UE implementation.
[bookmark: _Toc126853393][bookmark: _Toc131408656][bookmark: _Toc134463506][bookmark: _Toc134797507]Support option 1 for TX UE and option A or UE implementation for RX UE.
However, regarding the PSCCH decoding complexity reduction, a same principle as option B for RX UE could be applied. In other words, to reduce PSCCH blind decoding complexity, RX UE could skip the PSCCH monitoring at later potential PSCCH candidate locations in a slot with 2 candidate starting symbols if RX UE detects a PSSCH/PSSCH transmission starting from the 1st starting symbol. 
[bookmark: _Toc126853394][bookmark: _Toc131408657][bookmark: _Toc134463507][bookmark: _Toc134797508]RX UE could drop monitor the 2nd PSCCH candidate if it detects a PSSCH/PSSCH transmission starting from the 1st starting symbol.
With regard to 1 sub-channel equals K interlace(s), we prefer to make it has more flexibility to fit varied traffic size requirements. In addition, even in R16 NR SL, the number of RBs belonging to one subchannel could be (pre-) configured. Taking these into consideration, we think support a (pre-) configured value of K is more reasonable. 
However, in last meeting we agreed to at least support K=1 and K=2 for 15 kHz SCS and K=1 for 30 kHz SCS. The rationale behind is the interlace number with a RB set could be equally divided by the K value. i.e., 10 is multiple times of {1, 2} for 15KHz SCS and 5 is multiple times of {1} for 30 KHz SCS. If we follows this principle, then we think the following K values should also be supported to have more flexibility to fit varied traffic size requirements.
[bookmark: _Toc126853395][bookmark: _Toc131408658][bookmark: _Toc134463508][bookmark: OLE_LINK5][bookmark: _Toc134797509]Regarding 1 sub-channel equals K interlace(s), additionally support:
[bookmark: _Toc126853396][bookmark: _Toc131408659][bookmark: _Toc134463509][bookmark: _Toc134797510]K = {5,10} for 15KHz SCS
[bookmark: _Toc126853397][bookmark: _Toc131408660][bookmark: _Toc134463510][bookmark: _Toc134797511]K = {5} for 30KHz SCS
[bookmark: _Toc126853398][bookmark: _Toc131408661]For interlaced RB-based transmission, as discussed above, if we support that one subchannel comprises K interlaces to allow more flexibility, a further issue we need to consider is the TBS determination between (re)transmissions of one TB because the number of interlaces within a RB set may not be equally divided by K. Even if RAN1 finally support K = 1 only, the PRB numbers contained within one interlace could be 10 PRBs or 11 PRBs which also have impacts on TBS determination between one transmission and its retransmissions which occupying different number of PRBs. 
In last meeting, following agreements are made to solve this issue:
Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, considering 1 sub-channel equals K interlace(s), support the followings:
· Option A: 
· TBS is determined based on a reference number of PRBs of one interlace within 1 RB set (denoted as N_ref), down-select one of the followings in RAN1#113:
· Option A1: N_ref is a fixed value, e.g., 10, 11
· Option A2: N_ref is (pre-)defined
· e.g., N_ref is the average number of PRBs per interlace, which is determined by total number of PRBs of the RP divided by the number of interlaces.
· Option A3: N_ref is (pre-)configured
· Option A4: N_ref is dynamically indicated by Tx UE
· Note: The number of PRBs within a sub-channel can be different among sub-channels in a single resource pool subject to (pre-)configuration.
· FFS: for TBS determination, whether/how to handle the impact of additional available  PRB(s) in intra-cell guard band(s) for PSCCH/PSSCH transmission across multiple RB sets
Actually, from our point of view, either option from the above can solve the issue. Therefore, from the point of simplicity, we think option A1 is a good choice which has less spec impacts on both RAN1 and RAN2 specification. Considering the code rate should not be larger than 1.0, we think a fixed value 10 is the better one. Otherwise, if TBS is determined based on 11 PRB for interlaces with all 10PRBs, the code rate will be larger than 1.0. On the other hands, if we strive to achieve a more flexible way, option A4 may be the option.
Option A2 and A3 needs more designs and brings more spec impacts, however, we don't see much benefits compared to A1 and A4. 
[bookmark: _Toc134463511][bookmark: _Toc134797512]Regarding reference PRBs per interlace, support optionA1 with fixed value 10 or support option A4.
Another remaining issue is the frequency resource of PSCCH. In R16 NR SL, PSCCH resource doesn’t always occupy the one entire lowest subchannel. Moreover, if one subchannel contains K contiguous interlace is agreed, one subchannel may have a large number of PRBs, which may be too much for PSCCH transmission. For PSCCH in SL-U, to reuse NR-V principle and make the resources for PSCCH flexible/configurable, one option is PSCCH occupies the multiple PRBs of the lowest sub-channel of associated PSSCH frequency resource. i.e., frequency domain resource allocation granularity is one PRB for PSCCH. 
[bookmark: _Toc109908161][bookmark: _Toc114745119][bookmark: _Toc126853402][bookmark: _Toc131408664][bookmark: _Toc134463512][bookmark: _Toc134797513]Similar as R16 NR SL, the number of PRBs for PSCCH is (pre-) configured per resource pool.
2.3 PSFCH and SL-HARQ
In mode-1 resource allocation scheme, when a TX UE does not transmit a PSSCH in any of the resources provided by a DCI format or, for a configured grant, in any of the resources provided in a single period, the UE will generate a NACK and report NACK to gNB to request more transmission resources. From our perspective, the legacy procedure could be reused in SL-U when TX UE failed to transmit PSSCH due to LBT failure in any of the resource provided by DCI or for a configured grant.
[bookmark: _Toc131408665][bookmark: _Toc134463513][bookmark: _Toc134797514]To reuse R16 procedure, a UE in RA mode 1 reports a NACK to gNB if it is unable to transmit PSSCH due to LBT failure in any of the resource provided by DCI or for a configured grant.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]We discussed how to design the locations of PSFCH resources, i.e., Alt.1: (pre-) configured and Alt.2 : dynamically indicated, etc. From our perspective, (pre-) configured PSFCH resource is easier for all the UEs have an aligned understanding of the PSSCH-PSFCH mapping and can avoid unnecessary resource collision between PSFCH and PSSCH. However, dynamically PSFCH has benefits to adjust the PSFCH location and make the PSSCH-PSFCH mapping more flexible to fit different COT scenarios. 
If only (pre-) configured PSFCH resource is in use, sidelink COT will be interrupted because of absence of PSFCH transmission in (pre-) configured PSFCH symbols which are always exist in the resource pool. For example in the figure below, if a UE intends to initiate a COT from slot n to slot m and there are PSFCH symbols configured in slot n. There is a case where the channel before slot n is occupied by other RATs and no sidelink UE will transmit PSFCH in slot n which will cause COT interruption in slot n. 
[image: ]
To solve the above problem, dynamically PSFCH resource indication can be adopted to adjust the PSFCH location to a more reasonable location and mute the PSFCH resource in slot n. However, dynamic indication also has the PSFCH resource misalignment issue between TX UE and RX UE. For example, one UE can not exactly know how many PSSCH slots are mapped to a dedicated PSFCH slot, which makes PSFCH resource locations unclear.
To this end, a PSFCH occasions which are (pre-) configured and dynamically indicated can solve this problem. For example, all the UEs within a COT can firstly obtains the COT information (e.g., COT duration) from the COT sharing information. Then, all UE could assume a default PSFCH occasions from the (pre-) configured PSFCH within the COT duration. For instance, the last one or two (pre-) configured PSFCH occasion within this COT is used for PSFCH transmission and other (pre-) configured PSFCH are not used and could be used for mapping PSSCH. 
[image: ]

[bookmark: _Toc109908163][bookmark: _Toc114745120][bookmark: _Toc126853403][bookmark: _Toc131408666][bookmark: _Toc134463514][bookmark: _Toc134797515]COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT.
[bookmark: _Toc134463515][bookmark: _Toc134797516]The subset of occasions locate at the end of COT duration
[bookmark: _Toc134463516][bookmark: _Toc134797517]COT initiating UE indicates the PSFCH occasions implicitly by COT sharing information
In NR sidelink, each UE transmits PSFCH in one RB, which obviously can not fulfill OCB requirement. To meet OCB and PSD requirement for PSFCH transmission, interlaced RB transmission of PSFCH is an efficient solution. However, considering each interlace contains 10 (or 11) PRBs which make PSFCH at least need 10 PRBs and is 10 times compared to NR sidelink in terms of resource occupy. This will cause small PSFCH capacity issue especially for groupcast HARQ-ACK option 2. To solve this problem and to reuse Release 16 PSFCH as much as possible, we can design a common interlace for all receiver UEs to achieve OCB requirement and other remaining PSFCH resource could be used by legacy R16 NR sidelink PSFCH format (i.e., one RB).
In last meeting we got following agreement:
Agreement
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS:
· RAN1 down-select one of followings in RAN1#113:
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· K3 is (pre-)configured, FFS value range
· On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· When a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth, UE only transmits on the dedicated PRB
· FFS: whether any impact on meeting OCB requirement
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace
· Alt 3-2b: each PSFCH transmission occupies K4 dedicated PRB(s) and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set
· K2=2
· K4 is (pre-)configured, FFS value range
· FFS: how to meet PSD limitation
· FFS: whether to introduce any restrictions on the locations of K4 dedicated PRB(s) and/or K2 common PRBs, e.g., whether/how they are on the same interlace 
· R16 NR SL PSSCH-PSFCH mapping is reused as baseline, FFS details
· Note: companies are encouraged to give more details and analyze the specification impact
· E.g., whether PSSCH transmissions on non-overlapped resources are mapped to non-orthogonal PSFCH resources, i.e., whether PSFCH collision may happen and whether/how to address it, etc.
· E.g., whether introducing more than 6 CS pairs is needed
· E.g., for group cast option 2, what’s the maximum group size that can be supported
· E.g., how to support “more than 1 PSFCH occasion(s) per PSCCH/PSSCH”
· FFS: regardless of which Alt above is selected, whether or not to support PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· FFS: whether IBE issue exists and whether/how to address it
· E.g., whether to introduce guardband PRB/RE between common PRB and dedicated PRB
Among the alternatives listed above, alt 2-3a will lead to very serious capacity issue, the available PSFCH resource is 10 times less compared with NR SL, it's hard to support groupcast option 2, i.e., group size will be very small. If further consider multiple PSFCH occasions for one PSSCH, the issue will be more severe. 
Regarding alt 3-2b, firstly we don't think it meet the previous agreement that PSFCH is transmitted in an interlaced RB based. Secondly, by using two RBs locating at the edges of a RB set is not a legacy design to fulfill OCB requirement as in NR-U. We are not sure the impacts to PSD. 
The purpose of alt.1-1b is clear i.e., use the one common interlace for all the associated UEs to fulfill OCB requirement and use dedicated PRB(s) for the actual PSFCH transmission which is reusing the R16 NR SL principle. Hence, we support alt.1-1b. 
[bookmark: _Toc101353722][bookmark: _Toc101353742][bookmark: _Toc101429943][bookmark: _Toc101445845][bookmark: _Toc101446061][bookmark: _Toc109908164][bookmark: _Toc114745121][bookmark: _Toc126853404][bookmark: _Toc131408667][bookmark: _Toc134463517][bookmark: _Toc134797518]Support Alt 1-1b where each PSFCH transmission occupies a common interlace and K3 dedicated PRB.
Some companies mentioned that the transmit power in common interlace may be wasted and further limit the remaining power used for HARQ-ACK information transmission on dedicated resources, thus impact the HARQ-ACK coverage, for example, when common PRB and dedicated PRB locate within the same 1 MHz bandwidth, we can adjust the power control for common PRB to reduce power on common PRB in such case.
[bookmark: _Toc131408669][bookmark: _Toc134463518][bookmark: _Toc134797519]UE reduces the transmit power of common information such that the power in a certain 1 MHz bandwidth does not exceed PSD limit.
Compared with the bandwidth of data channel in SL-U, the corresponding feedback information may need much fewer resources in frequency domain. For PSSCH transmission on multiple RB sets, when feedback transmission on all RB sets cannot share the COT initiated by associated PSSCH transmission due to a gap larger than 25us, Rx UE may have to perform channel access procedures on all RB sets before transmitting feedback. Especially in groupcast, the coordination among channel access procedures performed by multiple Rx UEs separately becomes much more complicated. Hence, PSFCH transmission on a subset of RB sets for associated PSSCH transmission should be supported to facilitate the feedback transmission. 
[bookmark: _Toc118296985][bookmark: _Toc118304449][bookmark: _Toc118304402][bookmark: _Toc126853409][bookmark: _Toc131408671][bookmark: _Toc134463519][bookmark: _Toc134797520]For a PSSCH transmission on multiple channels, the associated PSFCH transmitted on a subset of the multiple channels should be supported.
2.4 S-SSB and synchronization
[bookmark: _Toc126853410][bookmark: _Toc109908167][bookmark: _Toc114745124]Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH. Regarding the additional candidate S-SSB occasions, the number and locations could be (pre-) configured. In last meeting, we had warmly discussion on the following proposals:
	[M] Proposal 5-4e (S-SSB, number/location)
Regarding the number and location(s) of additional candidate S-SSB occasions, down-select one of the followings in RAN1#112b-e:
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· This is a new R18 parameter (denoted as sl-NumSSB-WithinPeriod-r18)
· For UEs operating on unlicensed spectrum, UE shall use sl-NumSSB-WithinPeriod-r18 regardless sl-NumSSB-WithinPeriod-r16 is provided or not
· Option 2: 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.


Additionally, we made a conclusion that 
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).
According to this conclusion, UE should firstly transmit on R16/R17 S-SSB occasions, then regardless of whether the transmission is success or not, UE can attempt to transmit on additional R18 occasions. That is UE should be able to distinguish the R16/R17 occasions from the R18 occasions. However, if option 1 is adopted, UE can not know which one is the legacy R16/R17 S-SSB occasion. Besides, additional R18 occasions are just designed by us to supplement the S-SSB transmission in case R16/R17 S-SSB is failed. Thus we think option 2 is a right way to achieve this purpose. 
[bookmark: _Toc134463520][bookmark: _Toc134797521]Support Option 2 where 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
In option 2, to make the configurations simpler, the gap length between each K additional S-SSB occasions and each legacy S-SSB occasion should be consistent. It's also supported that the gap could be configured as "zero", which means the K+1 S-SSB slots are also supported to be contiguous.
[bookmark: _Toc126853412][bookmark: _Toc131408673][bookmark: _Toc134463521][bookmark: _Toc134797522]In option 2, the gap length between (K+1) S-SSB occasions are same and could be "0".
One further open issue will be related Rx UE's behaviors when RX UE try to detects/receives source S-SSB from multiple S-SSB occasions. For multiple S-SSB occasions, RX UE can not predict which occasion the source UE's S-SSB is located because different source UEs may transmit S-SSB in different occasions considering they may have LBT success in different occasions. One solution could be RX UE detects all the candidate S-SSB occasions and determine a final PSBCH-RSRP based on all the occasions. Another alternative will be RX UE stops detecting subsequent S-SSB occasions if the detected RSRP has already satisfied the PSBCH-RSRP threshold.
[bookmark: _Toc101353721][bookmark: _Toc101353741][bookmark: _Toc101429942][bookmark: _Toc101445844][bookmark: _Toc101446060][bookmark: _Toc109908168][bookmark: _Toc114745125][bookmark: _Toc126853414][bookmark: _Toc131408675][bookmark: _Toc134463522][bookmark: _Toc134797523]Study whether RX UE should receive one or multiple S-SSB occasions and how to handle the different PSBCH-RSRP in multiple occasions.
2.5 Others
In NR sidelink, there is always one symbol at the end of each sidelink transmission slot served for TX/RX transition purpose. Besides, if PSFCH resource is configured, one additional guard symbol exists before PSFCH symbol. However, in unlicensed band, these guard symbols will make UE lose the channel access and may interrupt a complete sidelink slot transmission, which is undesirable for sidelink transmission. Hence, how to handle the legacy guard symbols in NR sidelink slot should be studied by considering both CO maintenance and TX/RX transition purpose.
[bookmark: _Toc101353716][bookmark: _Toc101353736][bookmark: _Toc101429937][bookmark: _Toc101445839][bookmark: _Toc101446055][bookmark: _Toc109908170][bookmark: _Toc114745127][bookmark: _Toc126853417][bookmark: _Toc131408678][bookmark: _Toc134463523][bookmark: _Toc134797524][bookmark: _Toc100924993][bookmark: _Toc100925915][bookmark: _Toc100925930][bookmark: _Toc101266192][bookmark: _Toc101270783][bookmark: _Toc101353719][bookmark: _Toc101353739][bookmark: _Toc101429940][bookmark: _Toc101445842][bookmark: _Toc101446058]Study how to maintain CO within guard symbols in SL-U.
Conclusion
In this contribution, we shared views about SL-U physical structure by considering the impacts brought by LBT failure and OCB requirement. We proposed that, 
Proposal 1:	UE should avoid using the DMRS pattern which has symbol index overlapping with the second starting symbol index.
Proposal 2:	Support option 1 for TX UE and option A or UE implementation for RX UE.
Proposal 3:	RX UE could drop monitor the 2nd PSCCH candidate if it detects a PSSCH/PSSCH transmission starting from the 1st starting symbol.
Proposal 4:	Regarding 1 sub-channel equals K interlace(s), additionally support:
−	K = {5,10} for 15KHz SCS
−	K = {5} for 30KHz SCS
Proposal 5:	Regarding reference PRBs per interlace, support optionA1 with fixed value 10 or support option A4.
Proposal 6:	Similar as R16 NR SL, the number of PRBs for PSCCH is (pre-) configured per resource pool.
Proposal 7:	To reuse R16 procedure, a UE in RA mode 1 reports a NACK to gNB if it is unable to transmit PSSCH due to LBT failure in any of the resource provided by DCI or for a configured grant.
[bookmark: _GoBack]Proposal 8:	COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT.
−	The subset of occasions locate at the end of COT duration
Proposal 9:	COT initiating UE indicates the PSFCH occasions implicitly by COT sharing information
Proposal 10:	Support Alt 1-1b where each PSFCH transmission occupies a common interlace and K3 dedicated PRB.
Proposal 11:	UE reduces the transmit power of common information such that the power in a certain 1 MHz bandwidth does not exceed PSD limit.
Proposal 12:	For a PSSCH transmission on multiple channels, the associated PSFCH transmitted on a subset of the multiple channels should be supported.
Proposal 13:	Support Option 2 where 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
Proposal 14:	In option 2, the gap length between (K+1) S-SSB occasions are same and could be "0".
Proposal 15:	Study whether RX UE should receive one or multiple S-SSB occasions and how to handle the different PSBCH-RSRP in multiple occasions.
Proposal 16:	Study how to maintain CO within guard symbols in SL-U.
Reference 
[1] Chairman's note of RAN1#112b-e.
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The position(s) of the DM - RS symbols is given by  𝑙 ҧ   according to Table 8.4.1. 1 .2 - 1 where   the n umber of   PSSCH DM - RS is indicated  in the SCI,  and   𝑙 d   is the  duration of the scheduled resources for transmission of PSSCH and the  associated PSCCH, including the OFDM symbol duplicated as described in  clauses  8.3.1.5 and 8.3.2. 3.   Table 8.4.1. 1 .2 - 1: PSSCH DM - RS  time - domain location.  

𝒍 d     in  symbols  DM - RS position  𝒍 ҧ  

PSCCH duration   2 symbols  PSCCH duration   3 symbols  

Number of  PSSCH  DM - RS  Number of  PSSCH  DM - RS  

2  3  4  2  3  4  

6  1, 5    1, 5    

7  1, 5    1, 5    

8  1, 5    1, 5    

9  3, 8  1, 4, 7   4, 8  1, 4, 7   

10  3,   8  1, 4, 7   4, 8  1, 4, 7   

11  3, 10  1, 5, 9  1, 4, 7, 10  4, 10  1, 5, 9  1, 4, 7, 10  

12  3, 10  1, 5, 9  1, 4, 7, 10  4, 10  1, 5, 9  1, 4, 7, 10  

13  3, 10  1, 6, 11  1, 4, 7, 10  4, 10  1, 6, 11  1, 4, 7, 10  
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