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Introduction
According to the WID [1], Rel-18 NR sidelink evolution will take sidelink on unlicensed spectrum into account for enhancement. In the last meeting [2], we have discussed some critical issues on physical channel design [3]. In this contribution, we further provide our considerations on the remaining issues on the physical channel design of sidelink on unlicensed spectrum.
Discussion

Tx UE behaviour on choosing 1st or 2nd starting symbol
At the previous meeting, we have discussed the Tx UE behavior on using 1st or 2nd starting symbol, and the following proposal was discussed at the last meeting.
	Proposal 2-1
[bookmark: OLE_LINK43][bookmark: _GoBack]Regarding Tx UE behaviour on choosing 1st or 2nd starting symbol for PSCCH/PSSCH transmission, for either COT initiating or COT sharing, select one of followings:
· Alt 1: For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.
· Alt 2: no additional clarification is needed



Regarding Tx UE behavior, the Tx UE can choose the 2nd starting symbol when it is failed to perform transmission in the 1st starting symbol due to LBT failure regardless of the 1st slot or remaining slots of a COT. There is no need to limit the behavior of TX UE. Moreover, even if TX UE chooses the 1st starting symbol for PSCCH/PSSCH transmission in the remaining slots of a COT, RX UE still needs to monitor the 1st and 2nd starting symbol. Because there may also be FDM’s transmissions of other TX UE, it cannot reduce the RX UE complexity.
[bookmark: OLE_LINK49]Proposal 1: No additional clarification is needed for Tx UE behaviour on choosing 1st or 2nd starting symbol for PSCCH/PSSCH transmission.

The order between performing LBT and PSFCH prioritization
At the last meeting, we have discussed the order between performing LBT and PSFCH prioritization, and the following proposal was achieved.
	Proposal 4-3b 
[bookmark: OLE_LINK56][bookmark: OLE_LINK55]Regarding the order between performing LBT and PSFCH prioritization, down-select one of followings:
· [bookmark: OLE_LINK58]Alt 1: UE performs PSFCH prioritization after LBT result for PSFCH transmission is known
· Alt 2: UE performs PSFCH prioritization before LBT result for PSFCH transmission is known
· [bookmark: OLE_LINK59]Alt 3: UE performs PSFCH prioritization regardless of LBT result for PSFCH transmission
· The UE only transmits PSFCH on RB set(s) where LBT is successful
· When UE intends to transmit PSFCH, if all RB set(s) fail, 
· e.g., UE is allowed to perform PSFCH reception



If UE doesn’t have transmission after Type 1 LBT, it should also perform one shot LBT before the transmission. For Type 2 LBT, UE should perform transmission immediately after accessing the channel successfully. The time required to perform PSFCH prioritization and prepare for PSFCH transmission after LBT is very demanding. This requires high processing capability for the UE.
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]Proposal 2: UE performs PSFCH prioritization regardless of LBT result for PSFCH transmission.

UE procedure for transmitting PSFCH with control information
[bookmark: OLE_LINK23]Reason for change:
In RAN1#112, we have agreed supporting more than 1 PSFCH occasion per PSCCH/PSSCH transmission.
	Agreement
To address PSFCH transmission dropping due to LBT failure:
· [bookmark: OLE_LINK53][bookmark: OLE_LINK54]Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Down-select one or support both of the followings
· Option 1: Such PSFCH occasion(s) are (pre-)configured
· Option 2: Such PSFCH occasion(s) are (pre-)configured and dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details


Multiple PSFCH transmission occasions are introduced to address PSFCH transmission dropping due to LBT failure. It should be applicable to any PSFCH format. But, in current TS 38.213, it’s not captured for PSFCH format 0.
Summary of change:
“Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission” should be captured for PSFCH format 0 in section 16.5 of TS 38.213.
Consequences if not approved:
More than 1 PSFCH occasion per PSCCH/PSSCH transmission cannot be supported in PSFCH format 0.
[bookmark: OLE_LINK34][bookmark: OLE_LINK31]Proposal 3: Adopt the following Text Proposal#1 in TS 38.213.

------------------------------------------Start of Text Proposal#1 for TS 38.213--------------------------------------

[bookmark: _Toc146214477]16.3.0	UE procedure for transmitting PSFCH with control information
*** Unchanged parts are omitted ***
If a UE receives a PSSCH in a resource pool and the HARQ feedback enabled/disabled indicator field in an associated SCI format 2-A/2-B/2-C has value 1 [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. For operation without shared spectrum channel access, the UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. For operation with shared spectrum channel access, the UE can attempt to transmit the PSFCH over a number of first  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. The UE attempts to transmit PSFCH in a slot only when the UE fails to transmit PSFCH associated with the PSSCH in all previous slots for PSFCH within the  slots.
For operation without shared spectrum channel access, or for operation with shared spectrum channel access when sl-PSFCH-Type is not provided, for the -th candidate PSFCH transmission occasion, , a UE is provided by sl-PSFCH-RB-Set a set of  PRBs in a resource pool for PSFCH transmission with HARQ-ACK information in a PRB of the resource pool. A UE can be provided by sl-RB-SetPSFCH a set of  PRBs in a resource pool for PSFCH transmission with conflict information in a PRB of the resource pool. A UE expects that different PRBs are (pre)configured for conflict information and HARQ-ACK information. For a number of  sub-channels for the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 
For operation with shared spectrum channel access, when sl-PSFCH-Type = ‘type1’ and within RB-set , a UE determines, based on sl-PSFCH-RB-SetList, all PRBs of an interlace for one PSFCH transmission with HARQ-ACK information in the resource pool. Within RB-set , the UE determines, based on sl-RB-SetPSFCHList, all PRBs of an interlace for one PSFCH transmission with conflict information in the resource pool. For the -th candidate PSFCH transmission occasion, , the UE determines a set of interlaces that includes a number  of interlaces based on the -th indication provided by sl-PSFCH-RB-SetList or sl-RB-SetPSFCHList for HARQ-ACK information or conflict information, respectively. The UE expects that different interlaces are determined for conflict information and HARQ-ACK information. The set of interlaces are indexed in an ascending order of interlace indexes. For each interlace of the set of interlaces, all PRBs in the interlace are available for PSFCH transmission. For a number of  sub-channels in RB-set  and a number of PSSCH slots that is not larger than  and is associated with a slot for PSFCH transmission, the UE allocates the  interlaces from the  interlaces to slot  and sub-channel , where , , . The allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of .
For operation with shared spectrum channel access, when sl-PSFCH-Type = ‘type2’ and within RB-set , a UE determines a subset of PRBs in a first interlace and, based on sl-PSFCH-RB-SetList, a subset of  PRBs in a second interlace for a PSFCH transmission with HARQ-ACK information in a resource pool, or based on sl-RB-SetPSFCHList, a subset of  PRBs in a second interlace for a PSFCH transmission with conflict information in a resource pool. An index of the first interlace is provided by sl-PSFCH-Type2-CommonInterlace. The  PRBs in the second interlace are provided by sl-PSFCH-Type2-DedicatedPRB where, for the -th candidate PSFCH transmission occasion, , and for each interlace , the UE determines  PRBs based on the -th indication provided by sl-PSFCH-RB-SetList or sl-RB-SetPSFCHList for HARQ-ACK information or conflict information, respectively. The UE expects that different subsets of  PRBs are determined for conflict information and HARQ-ACK information. The UE expects that  is a multiple of . For interlace , the UE determines a PRB subset with index  to include PRBs , . The UE determines the  PRB subsets by ordering the PRB subsets first in an ascending order of PRB subset index within an interlace and second in ascending order of interlace index. For a number of  sub-channels in RB-set  and a number of slots for PSSCH transmissions that is not larger than  and is associated with a slot for PSFCH transmission, the UE allocates the  PRB subsets from the  PRB subsets to slot  among the slots for PSSCH transmissions that are associated with the slot and sub-channel  for PSFCH transmissions, where  and , . The allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of .
*** Unchanged parts are omitted ***
------------------------------------------End of Text Proposal#3 for TS 38.213--------------------------------------
HARQ feedback in mode 1
At the last meeting, we have discussed the reference slot n for PUCCH transmission to report HARQ in Mode 1, and the following agreement was achieved.
	Agreement
[bookmark: OLE_LINK51]In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the reference slot n for PUCCH transmission to report HARQ in Mode 1”:
· slot n is updated as the slot containing the last candidate PSFCH occasion
· [bookmark: OLE_LINK48][bookmark: OLE_LINK50]FFS: whether the specifications are already aligned with this


In R16 NR V2X, after the initial transmission and the re-transmissions, TX UE report HARQ feedback in PUCCH. One PUCCH corresponds to multiple PSFCHs. The slot n is a number of PSFCH reception occasions ending time in TS 38.213. So, the specifications are already aligned with this agreement.
	TS 38.213 section 16.5
……
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]With reference to slots for PUCCH transmissions and for a number of PSFCH reception occasions ending in slot , the UE provides the generated HARQ-ACK information in a PUCCH transmission within slot , subject to the overlapping conditions in clause 9.2.5, where  is a number of slots indicated by a PSFCH-to-HARQ feedback timing indicator field, if present, in a DCI format indicating a slot for PUCCH transmission to report the HARQ-ACK information, or  is provided by sl-PSFCH-ToPUCCH for a transmission scheduled by a DCI format or for a SL configured grant type 2, or by sl-PSFCH-ToPUCCH-CG-Type1 for a SL configured grant type 1.  corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion assuming that the start of the sidelink frame is same as the start of the downlink frame [4, TS 38.211].



[bookmark: OLE_LINK62]Proposal 4: No additional specifications is needed about the reference slot n for PUCCH transmission to report HARQ in Mode 1.

Conclusions
Proposal 1: No additional clarification is needed for Tx UE behaviour on choosing 1st or 2nd starting symbol for PSCCH/PSSCH transmission.
Proposal 2: UE performs PSFCH prioritization regardless of LBT result for PSFCH transmission.
Proposal 3: Adopt the following Text Proposal#1 in TS 38.213.
Proposal 4: No additional specifications is needed about the reference slot n for PUCCH transmission to report HARQ in Mode 1.
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