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1. Introduction
In this contribution, we discuss remaining issues on the physical channel design for NR sidelink transmission on unlicensed band. 

2. Discussion
2.1. Text proposals for the agreements that are not captured
According to agreement made in RAN1#114bis, it is clarified that it is allowed that a UE transmit PSSCH even if the highest allocated sub-channel is overlapping with a single RB set and intra-cell guard PRBs by puncturing PSSCH mapped on PRBs belonging to the guard PRBs. 
	Agreement
For the contiguous RB-based PSCCH/PSSCH,
· For the case where the highest sub-channel of a candidate resource overlaps with a single RB set and intra-cell guardband PRBs
· a reference number of PRBs of one sub-channel is used for TBS determination, and it is equal to the (pre-)configured sub-channel size.
· TP#3-1 in Section 4.7.1 of R1-2310354 is endorsed for TS 38.214 clause 8.1.3.2.
· Note: the above sub-channel “cannot be used for PSCCH transmission, and can be used for PSSCH transmission” as per previous agreement


However, according to the latest version of TS 38.214, it is still ambiguous whether the UE transmits PSCCH/PSSCH excluding the inter-cell guard PRBs when the highest allocated sub-channel overlaps with a single RB set and intra-cell guard PRBs. 
Proposal 1: Adopt following text proposal for TS38.214:
	Reason for change: Clarification on that the highest sub-channel of a candidate resource overlaps with a single RB set and intra-cell guardband PRBs can be used for PSSCH transmission is not captured. 

	Summary of change: Specify UE behaviour when the highest sub-channel of a candidate resource overlaps with a single RB set and intra-cell guardband PRBs.

	Consequences if not approved: UE behaviour is ambiguous when the highest sub-channel of a candidate resource overlaps with a single RB set and intra-cell guardband PRBs.

	8	Physical sidelink shared channel related procedures
<omitted text>
For operation with shared spectrum channel access for frequency range 1, a sidelink resource pool can be (pre-)configured to include integer number of RB sets. A UE can be configured with intra-cell guard bands according to the higher layer parameter intraCellGuardBandsSL-List. The configured intra-cell guard band PRBs between any two adjacent RB sets can be used only for PSSCH transmission, if and only if, the UE has successfully performed channel access procedure in both adjacent RB sets, and the UE uses both of these RB sets for PSSCH transmission. When the highest sub-channel of PSSCH overlaps with a single RB set and intra-cell guard band PRBs, the UE can transmit PSSCH on the PRBs belonging to the allocated sub-channel(s) except for the intra-cell guard band PRBs within the highest sub-channel. The set of slots that may belong to a sidelink resource pool is denoted by  where
<omitted text>



According to the following agreement, the RB set indexing is defined over RB sets within a SL BWP for the purpose of C-LBT failure report.
	Agreement
RAN1 to provide the following response to RAN2’s questions in the received LS (R1-2308832/R2-2309157) 
· RAN1 response: SL-U RB set is indexed in the same manner as defined for NR-U in clause 7 of TS 38.214 for the purpose of C-LBT failure report, and the RB set index is unique within a SL BWP.


     On the other hand, the RB set indexing for indicating the allocated RB set(s) for PSSCH transmission is not clarified yet. According to the latest version of TS 38.214, the number of RB sets in a resource pool is used in the FRIV formula. In that point of view, it would be necessary to clarify that the FRIV is used to indicate used RB set index(s) in a resource pool where the corresponding PSSCH transmission is performed. 

Proposal 2: Adopt following text proposal for TS38.214:
	Reason for change: RB set indexing for PSSCH allocation is not ambiguous. 

	Summary of change: Specify RB set indexing for PSSCH allocation over a resource pool. 

	Consequences if not approved: How to interpret FRIV indicating used RB set index(s) is unclear.  

	[bookmark: _Toc29673243][bookmark: _Toc29673384][bookmark: _Toc29674377][bookmark: _Toc36645607][bookmark: _Toc45810656][bookmark: _Toc130409866]8.1.5	UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 1-A
<Unchanged part omitted>
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, the applied interlace index(s) in different RB sets are the same. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, the starting RB set  of the first resource is determined according to the clause [ABCDE]. The number of contiguously allocated RB sets for each of the N resources LRBset≥1 and the starting RB set indexes of resources indicated by the received SCI format 1-A, except the resource in the slot where SCI format 1-A was received, are determined from "Frequency resource assignment" which is equal to a frequency RIV (FRIV) where.
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 RB sets for each of the indicated resources
· Within the resource pool, RB sets are numbered in increasing order from 0 to .

If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, the resource is determined by an intersection of the interlaces corresponding to 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.




2.2. Remaining issues
2.2.1. Interlaced RB-based or contiguous RB-based transmission
According to Rel-16/17 NR SL, for contiguous RB-based transmission, if the sub-channel size is smaller than 20 PRBs and the PSCCH PRBs is less than the sub-channel size, PSSCH DMRS pattern(s) to make FDM between PSCCH and PSSCH DMRS are not supported due to the UE complexity for channel estimation. In this case, it would be necessary whether or how to apply this principle for interlaced RB-based transmission.
Proposal 3: Adopt following text proposal for TS38.214:
	Reason for change: PSSCH DMRS pattern restriction is assumed that the PSCCH/PSSCH is a form of contiguous RB-based transmission.

	Summary of change: PSSCH DMRS pattern restriction is applied only for contiguous RB-based PSCCH/PSSCH transmission. 

	Consequences if not approved: Even for interlaced RB-based PSCCH/PSSCH, PSSCH DMRS pattern will be restricted depending on the sub-channel size and PSCCH mapping unnecessarily. 

	[bookmark: _Toc29673246][bookmark: _Toc29673387][bookmark: _Toc29674380][bookmark: _Toc36645611][bookmark: _Toc45810661][bookmark: _Toc137117208]8.2.2	PSSCH DM-RS transmission procedure
The UE selects the DM-RS time domain pattern out of the patterns configured using the higher layer parameter sl-PSSCH-DMRS-TimePatternList for the resource pool on which the PSSCH is to be transmitted. If more than one DM-RS time domain pattern is configured, the selected pattern is indicated by the 'DMRS pattern' field in the SCI format 1-A associated with the PSSCH transmission.
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided or is set to ‘contiguousRB’, and if PSSCH DM-RS and PSCCH are mapped to the same OFDM symbol, then this mapping within a single sub-channel is only supported if higher layer parameter sl-SubchannelSize >= 20, i.e. the sub-channel size is at least 20 PRBs. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided or is set to ‘contiguousRB’, Wwhen a sub-channel size is less than 20 PRBs and the size of PSCCH is less than the sub-channel size, a UE is not expected to choose a PSSCH DM-RS pattern to be transmitted in the same OFDM symbol with PSCCH.




2.3. SL structure for multi-channel access
To minimize overhead for channel sensing operation, it can be considered to introduce SL TX burst for the same TB and/or different TBs. According to TS 37.213 [2], for a TX burst, gNB or UE can skip LBT operation for consecutive DL or UL transmissions without gaps after the gNB or UE accesses the channel according to channel access procedure, respectively.
PSFCH resource can be TDMed with PSCCH/PSSCH resource within a slot, and the maximum PSFCH resource period is 4 logical slots. Moreover, if the PSFCH transmission occupies only one RB set, the SL TX burst on multiple RB set will be (partially) broken as well. Unlink S-SSB occasions, the PSFCH occasions are present more frequently. If maintaining SL TX burst consisting of multiple RB set is necessary, it would be necessary to design a single PSFCH transmission over multiple RB sets. To do this, for the same PSSCH resource, multiple PSFCH resource groups across multiple RB sets needs to be mapped. Alternatively, it can be considered that the UE can transmit dummy signals on certain RB set(s) in PSFCH occasion for the purpose of maintaining SL TX burst. 
It was discussed that when neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s) to avoid COT interruption. However, since the PSFCH-like signal from the responding UE does not target the COT initiating UE, the responding UE cannot utilize the shared COT, so it cannot avoid the COT interruption. On the other hand, the COT initiating UE can utilize its own COT regardless of the destination of the signal. So, it would be straightforward that the PSFCH-like signal is transmitted by the COT initiating UE. 
When the COT initiating UE tries to transmit PSFCH-like signal on a certain PSFCH occasion, it would be necessary to avoid collision with other PSFCH on the PSFCH occasion. For simplicity, it can be considered that the PSFCH-like signal is transmitted on PRBs outside the PSFCH resource set. Alternatively, it can be considered that the PSFCH resource associated with the PSSCH with SL HARQ-ACK feedback disabled transmitted by the COT initiating UE can be used for PSFCH-like signal transmission. For the sequence mapping, it could be simply up to UE implementation. If the common interlace is configured, the common interlace without dedicated PRB(s) can be used for PSFCH-like transmission. 
Another approach was to that the COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s). However, in this case, the extended PSSCH could be collided with the PSFCHs on the PSFCH occasion. 
Proposal 4: For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· COT initiating UE can transmit PSFCH only on common interlace on a PSFCH occasion within the COT, when 
· COT initiating UE does not intend to transmit PSFCH and does not expect to receive PSFCH on the PSFCH occasion within a SL-BWP, and
· COT initiating UE performs PSCCH/PSSCH transmission just before the PSFCH occasion in the same slot, and
· COT initiating UE intends to transmit PSCCH/PSSCH or S-SSB after the PSFCH occasion
· The cyclic shift is up to UE implementation
· No new rule for CPE for this transmission

Depending on the UE capability, it would be possible that the UE does not support PSFCH/S-SSB transmissions on non-contiguous RB sets. In this case, it would be necessary to define how to ensure PSFCH/S-SSB transmissions on contiguous RB sets. 
For PSFCH transmissions, it can be considered that the UE only transmit PSFCHs on contiguous RB sets where PSFCH with the highest priority is mapped on after channel access procedure. In this case, PSFCH with the second highest priority could be dropped if the PSFCH is mapped on another RB set which is not adjacent the contiguous RB sets even though the UE successes to access the RB set. Alternatively, the UE can transmit common interlace only for a certain RB set(s) to ensure the PSFCH transmissions on contiguous RB sets after the channel access procedure. 
For S-SSB transmission, when UE attempts to transmit S-SSB, the UE can choose contiguous RB sets to transmit S-SSB repetitions. However, depending on the LBT results, it would be possible that the UE successes to access non-contiguous RB sets. In this case, the UE only transmit S-SSB repetitions on contiguous RB sets including the anchor RB set.


2.4. Multiple candidate PSFCH occasions
When we consider more than one PSFCH occasions per PSCCH/PSSCH transmission, it is necessary to investigate when and how to perform PSFCH TX/TX or TX/RX prioritization rule with respect to the PSFCH occasion to be used for actual PSFCH transmission. For instance, if PSFCH TX/TX prioritization is performed first, it would be possible that the prioritized PSFCH is dropped due to LBT failure while the UE can access the channel associated with the deprioritized PSFCH. In this case, UE may not transmit any PSFCH transmissions due to the combination of LBT failure and PSFCH TX/TX or TX/RX prioritization. 
Proposal 5: For N associated candidate PSFCH per PSCCH/PSSCH transmission,
· TX/RX prioritization and power control including PSFCH TX/TX prioritization is performed before LBT operation.
· Transmit power of PSFCH transmission within each RB set is determined before LBT operation

The agreement on the N candidate PSFCH occasions would be also applied to the IUC scheme 2 at least for sl-PSFCH-Occasion=’0’ as per agreement. Considering that the PSFCH resource determination is done in reverse direction for sl-PSFCH-Occasion=’1’, it would be straightforward to apply the N candidate PSFCH occasions with the reverse direction as well. 
Proposal 6: Adopt following text proposal for TS38.213:
	Reason for change: It is unclear how to apply multiple candidate PSFCH occasions for IUC scheme 2. 

	Summary of change: Specify how to apply multiple candidate PSFCH occasions for IUC scheme 2.

	Consequences if not approved: IUC scheme 2 is venerable for LBT failure. 

	[bookmark: _Toc146214477]16.3.0	UE procedure for transmitting PSFCH with control information
*** Unchanged parts are omitted ***
If a UE transmits a PSFCH with conflict information corresponding to a reserved resource indicated in an SCI format 1-A, the UE transmits the PSFCH in the resource pool in a slot determined based on sl-PSFCH-Occasion
-	If sl-PSFCH-Occasion = '0', 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 slot of a PSCCH reception that provides the SCI format 1-A. 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 slot of a PSCCH reception that provides the SCI format 1-A. The PSFCH resource is in a slot that is at least  slots [6, TS 38.214] before the resource associated with the conflict information; otherwise, the UE does not transmit the PSFCH with conflict information.
[bookmark: _Hlk99744670]-	If sl-PSFCH-Occasion = '1', the UE transmits the PSFCH in a latest slot that includes PSFCH resources and is at least  slots of the resource pool before a slot of the resource associated with conflict information. For operation with shared spectrum channel access, the UE can attempt to transmit the PSFCH over a number of latest  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least  slots of the resource pool before a slot of a PSCCH reception that provides the SCI format 1-A. The PSFCH resource is in a slot that is at least sl-MinTimeGapPSFCH slots after a slot of a PSCCH reception that provides the SCI format 1-A; otherwise, the UE does not transmit the PSFCH with conflict information.
[bookmark: _Toc146214478][bookmark: _Toc45699243][bookmark: _Toc83289715]16.3.1	UE procedure for receiving PSFCH with control information 
*** Unchanged parts are omitted ***
If a UE receives a PSFCH with conflict information corresponding to a reserved resource indicated in an SCI format 1-A, the UE receives the PSFCH in the resource pool in a slot determined based on sl-PSFCH-Occasion
-	if sl-PSFCH-Occasion = '0', the UE receives 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 slot of a PSCCH transmission that provides the SCI format 1-A. For operation with shared spectrum channel access, the UE can attempt to receive 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 slot of a PSCCH transmission that provides the SCI format 1-A. The PSFCH resource is in a slot that is at least  slots [6, TS 38.214] before the resource associated with the conflict information; otherwise, the UE does not receive the PSFCH with conflict information
-	if sl-PSFCH-Occasion = '1', the UE receives the PSFCH in a latest slot that includes PSFCH resources and is at least  slots of the resource pool before a slot of the resource associated with conflict information. For operation with shared spectrum channel access, the UE can attempt to receive the PSFCH over a number of latest  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least  slots of the resource pool before a slot of the resource associated with conflict information. The PSFCH resource is in a slot that is at least sl-MinTimeGapPSFCH slots after a slot of a PSCCH transmission that provides the SCI format 1-A; otherwise, the UE does not receive the PSFCH with conflict information



2.5. Power control for PSFCH formats for OCB requirement 
In case of Alt 2-3a, since the number of PRBs belonging to a single interlace could be different, the number of PRBs for a PSFCH transmission could be different across different PSFCH resources. In this case, the total number of PRBs for PSFCH transmissions could be used for power control rather than using the number of PRBs for a single PSFCH resource. 
In Alt 1-1b, it is agreed that a power on a PRB of common interlace is determined by a summation of a power on a dedicated PRB and a (pre)configured offset in dB scale as working assumption. According to the latest version of CR for TS 38.213, the power allocation on the first interlace and a subset of PRBs for PSFCH transmission(s) is performed after the UE decides a power for a single PSFCH transmission, denoted by , and the number of simultaneous PSFCH transmissions in a slot, denoted by . 
Since the value of  is determined based on a single-RB transmission, the power allocated to the dedicated PRBs could be too small. In this case, even though the large number of dedicated PRBs are used for a PSFCH transmission, the total power allocated to a PSFCH transmission would not be increased. To alleviate this problem, it would be necessary to consider both the number of PRBs for common interlace and the number of dedicated PRBs for determining the number of simultaneous PSFCH transmission. In this case, the required power on a single dedicated PRB could be  instead of . Next, the power on dedicated PRBs or dedicated interlace could be . Before the UE determines the number of simultaneous PSFCH transmissions in a slot, the UE will calculate the new upper bound by subtracting a power on common interlace from the maximum UE transmit power P_CMAX in linear scale. 
According to the discussion on the latest CR of TS 38.213, UE first determines the power for PSFCH transmission(s) and the number of simultaneous PSFCH transmission as specified in clause 16.2.3 of TS 38.213, and then the UE determines PSFCH resources and common PRBs for actual PSFCH transmissions as specified in clause 16.3.0. In this case, when the UE performs power control for PSFCH transmission(s), the UE may not know the exact subset of PRBs of common interlace for actual PSFCH transmissions. Therefore, when UE performs PSFCH power control, the UE would assume that the all the PRBs of common interlace is transmitted regardless of whether some portion of them is dropped due to 1MHz restriction. 
Proposal 7: For PSFCH power control with OCB requirement, 
·  is the required power for a single dedicated PRB
·  is the power on dedicated PRBs or dedicated interlace for a PSFCH transmission k 
·  in the checking conditions is replaced with 
·  is a power on a PRB of common interlace
·  is the number of PRBs of common interlace
· UE determines the number of simultaneous PSFCH transmissions based on the total number of dedicated PRBs for multiple PSFCH transmission
·  is replaced with 
·  is replaced with 
·  is replaced with 
·  is replaced with 
· Even if dl-P0-PSFCH is not provided, the power difference between each PRB of common interlace and each PRB of dedicated PRBs is the same as the (pre)configured offset

Proposal 8: Adopt following text proposal for TS38.213:
	Reason for change: The number PRBs for PSFCH transmission(s) are not considered in PSFCH power control and the determination on the number of simultaneous PSFCH transmissions. Even though the number of dedicated PRBs increases, the total power for a PSFCH transmission may not increase. 

	Summary of change: 
1. For one PSFCH transmission power, the number of dedicated PRBs is taken into account. 
2. Specify how to allocate power on PRBs of a common interlace and how to determine P_CMAX considering the PRBs of a common interlace further. 

	Consequences if not approved: 
Coverage of a PSFCH is not extended regardless of the number of dedicated PRBs for a PSFCH transmission. 

	[bookmark: _Toc29894880][bookmark: _Toc29899179][bookmark: _Toc29899597][bookmark: _Toc29917333][bookmark: _Toc36498208][bookmark: _Toc45699236][bookmark: _Toc130394923]16.2.3	PSFCH
A UE with  scheduled PSFCH transmissions for HARQ-ACK information and conflict information, and capable of transmitting a maximum of  PSFCHs, determines a number  of simultaneous PSFCH transmissions and a power  for a PSFCH transmission , , with HARQ-ACK information or conflict information on all the resource pools in PSFCH transmission occasion  on active SL BWP  of carrier  as
-	if dl-P0-PSFCH is provided,
	 [dBm]
where
-	 is a value of dl-P0-PSFCH-r17, if using the parameter is supported by the UE and the parameter is provided;else dl-P0-PSFCH-r16 if provided 
-	 is a value of dl-Alpha-PSFCH, if provided; else,  
-	 when the active SL BWP is on a serving cell , as described in clause 7.1.1 except that
-	the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 in serving cell  when the UE is configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	if 
-	if , where  is determined for  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and   [dBm] 
-	else
[bookmark: _Hlk42444922]-	UE autonomously determines  PSFCH transmissions first with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , for , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and , for , is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions
-	else
[bookmark: _Hlk39409839]-	the UE autonomously selects  PSFCH transmissions with ascending order of corresponding priority field values as described in clause 16.2.4.2
-	if , where  is determined for the  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-	the UE autonomously selects  PSFCH transmissions in ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and ,  is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
	and
	 [dBm]
	where  is determined for the  simultaneous PSFCH transmissions according to [8-1, TS 38.101-1] 
-	else
	[dBm]
	where the UE autonomously determines  PSFCH transmissions with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  and where  is determined for the  PSFCH transmissions according to [8-1, TS 38.101-1].
where
-	, where  is provided by sl-PSFCH-Type2-PowerOffset, if sl-PSFCH-Type = ‘type2’; else 
-	 is the number of resource blocks in the first interlace with the index of sl-PSFCH-Type2-CommonInterlace, if sl-PSFCH-Type = ‘type2’; else 
-	 is the number of resource blocks of a PSFCH transmission  in PSFCH transmission occasion .
For resource pools configured with PSFCH resources overlapping in time, the UE either expects not to be provided with dl-P0-PSFCH or dl-Alpha-PSFCH in any of the resource pools, or expects to be provided with the same values of dl-P0-PSFCH and the same values of dl-Alpha-PSFCH for all the resource pools.
For operation with shared spectrum channel access,
-	if sl-PSFCH-Type = ‘type1’, a UE equally allocates power to all PRBs of an interlace used for a PSFCH transmission 
-	if sl-PSFCH-Type = ‘type2’, a UE allocates power to PRBs of a PSFCH transmission such that 
-	a power for each PRB in a subset of RRBs PRBs of a first interlace is ,
-	a power for each PRB in a subset of RRBs PRBs of a second interlace is ., and
-	, where  is provided by sl-PSFCH-Type2-PowerOffset.




2.6. High layer parameters 
According to TS 38.331, the description for the higher layer parameter sl-StartRB-Subchannel is “Indicates the lowest RB index of the subchannel with the lowest index in the resource pool with respect to the lowest RB index of a SL BWP”. On the other hand, according to NR-U interlace definition, it is possible that the lowest RB in a resource pool is not belonging to the sub-channel with the lowest index. In this case, sl-StartRB-Subchannel cannot be directly used for indicating the lowest RB index of the resource pool when transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’.
On the two starting symbol position in a slot for PSCCH/PSSCH transmission, due to the AGC issue, the candidate starting positions themselves are (pre)configured per a SL BWP. On the other hand, the higher layer parameter numRefSymbolLength is to indicate the reference number for TBS determination, and it is independent on the actual transmission form. Considering that the other higher layer parameters for TBS determination such as sl-X-Overhead are (pre)configured per a resource pool, numRefSymbolLength could be also (pre)configured in per-resource pool basis. 
For N candidate PSFCH occasions, it is agreed to use N bitmaps for indicating the corresponding PRB sets. Moreover, even for conflict information, these N bitmaps are needed. 
In case of Type 1 SL configured grant resources, the starting sub-channel is (pre)configured per CG, and the resource pool ID is also (pre)configured per CG. Considering that the RB set indexing for FRIV would be done over a resource pool grid, the starting RB set index for this purpose would be defined within the resource pool as well. 

Proposal 9: For SL-U, following higher layer parameters are introduced:
	row
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	1
	startRBResourcePool
	Indicates the lowest RB index in the resource pool with respect to the lowest RB index of a SL BWP. 
	INTEGER (0..224)
	N/A
	Per resource pool

	6
	numRefSymbolLength
	Indicates a reference number of symbols for TBS determination
	ENUMERATED {sym7, sym8, sym9, sym10, sym11, sym12, sym13, sym14}
	N/A
	Per resource pool

	19
	sl-PSFCH-RB-SetList
	The n-th value in the list indicates the set of PRBs that are actually used for PSFCH transmission and reception of n-th PSFCH occasion of a PSCCH/PSSCH transmission.
It shall be (pre-)configured such that N candidate PSFCH occasion(s) are associated with N different PRB sets.
	SEQUENCE (SIZE (1… numPSFCHOccasions)) OF BIT STRING(SIZE)10..275)
	N/A
	Per resource pool

	22
	sl-RB-SetPSFCHList
	The n-th value in the list indicates the set of PRBs that are actually used for inter-UE coordination information transmission and reception in Scheme 2 of n-th PSFCH occasion of a PSCCH/PSSCH transmission.
It shall be (pre-)configured such that N candidate PSFCH occasion(s) are associated with N different PRB sets.
	SEQUENCE (SIZE (1… numPSFCHOccasions)) OF BIT STRING(SIZE)10..275)
	N/A
	Per resource pool

	21
	sl-StartRBsetCG-Type1
	Indicates starting RB set index of the initial PSSCH transmission of the sidelink configured grant Type 1 for interlace RB-based PSSCH transmission
Note: M is the number of RB sets within this SL resource pool.
	INTEGER (0,1,2,...,M-1)
	N/A
	Per Configured Grant




3. Conclusions
In this contribution, we discussed physical channel design framework for sidelink on unlicensed spectrum. Based on the above discussion, our observations and proposals are given as follows:
Proposal 1: Adopt following text proposal for TS38.214:
	Reason for change: Clarification on that the highest sub-channel of a candidate resource overlaps with a single RB set and intra-cell guardband PRBs can be used for PSSCH transmission is not captured. 

	Summary of change: Specify UE behaviour when the highest sub-channel of a candidate resource overlaps with a single RB set and intra-cell guardband PRBs.

	Consequences if not approved: UE behaviour is ambiguous when the highest sub-channel of a candidate resource overlaps with a single RB set and intra-cell guardband PRBs.

	8	Physical sidelink shared channel related procedures
<omitted text>
For operation with shared spectrum channel access for frequency range 1, a sidelink resource pool can be (pre-)configured to include integer number of RB sets. A UE can be configured with intra-cell guard bands according to the higher layer parameter intraCellGuardBandsSL-List. The configured intra-cell guard band PRBs between any two adjacent RB sets can be used only for PSSCH transmission, if and only if, the UE has successfully performed channel access procedure in both adjacent RB sets, and the UE uses both of these RB sets for PSSCH transmission. When the highest sub-channel of PSSCH overlaps with a single RB set and intra-cell guard band PRBs, the UE can transmit PSSCH on the PRBs belonging to the allocated sub-channel(s) except for the intra-cell guard band PRBs within the highest sub-channel. The set of slots that may belong to a sidelink resource pool is denoted by  where
<omitted text>


Proposal 2: Adopt following text proposal for TS38.214:
	Reason for change: RB set indexing for PSSCH allocation is not ambiguous. 

	Summary of change: Specify RB set indexing for PSSCH allocation over a resource pool. 

	Consequences if not approved: How to interpret FRIV indicating used RB set index(s) is unclear.  

	8.1.5	UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 1-A
<Unchanged part omitted>
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, the applied interlace index(s) in different RB sets are the same. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, the starting RB set  of the first resource is determined according to the clause [ABCDE]. The number of contiguously allocated RB sets for each of the N resources LRBset≥1 and the starting RB set indexes of resources indicated by the received SCI format 1-A, except the resource in the slot where SCI format 1-A was received, are determined from "Frequency resource assignment" which is equal to a frequency RIV (FRIV) where.
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 RB sets for each of the indicated resources
· Within the resource pool, RB sets are numbered in increasing order from 0 to .

If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, the resource is determined by an intersection of the interlaces corresponding to 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.


Proposal 3: Adopt following text proposal for TS38.214:
	Reason for change: PSSCH DMRS pattern restriction is assumed that the PSCCH/PSSCH is a form of contiguous RB-based transmission.

	Summary of change: PSSCH DMRS pattern restriction is applied only for contiguous RB-based PSCCH/PSSCH transmission. 

	Consequences if not approved: Even for interlaced RB-based PSCCH/PSSCH, PSSCH DMRS pattern will be restricted depending on the sub-channel size and PSCCH mapping unnecessarily. 

	8.2.2	PSSCH DM-RS transmission procedure
The UE selects the DM-RS time domain pattern out of the patterns configured using the higher layer parameter sl-PSSCH-DMRS-TimePatternList for the resource pool on which the PSSCH is to be transmitted. If more than one DM-RS time domain pattern is configured, the selected pattern is indicated by the 'DMRS pattern' field in the SCI format 1-A associated with the PSSCH transmission.
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided or is set to ‘contiguousRB’, and if PSSCH DM-RS and PSCCH are mapped to the same OFDM symbol, then this mapping within a single sub-channel is only supported if higher layer parameter sl-SubchannelSize >= 20, i.e. the sub-channel size is at least 20 PRBs. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided or is set to ‘contiguousRB’, Wwhen a sub-channel size is less than 20 PRBs and the size of PSCCH is less than the sub-channel size, a UE is not expected to choose a PSSCH DM-RS pattern to be transmitted in the same OFDM symbol with PSCCH.


Proposal 4: For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· COT initiating UE can transmit PSFCH only on common interlace on a PSFCH occasion within the COT, when 
· COT initiating UE does not intend to transmit PSFCH and does not expect to receive PSFCH on the PSFCH occasion within a SL-BWP, and
· COT initiating UE performs PSCCH/PSSCH transmission just before the PSFCH occasion in the same slot, and
· COT initiating UE intends to transmit PSCCH/PSSCH or S-SSB after the PSFCH occasion
· The cyclic shift is up to UE implementation
· No new rule for CPE for this transmission
Proposal 5: For N associated candidate PSFCH per PSCCH/PSSCH transmission,
· TX/RX prioritization and power control including PSFCH TX/TX prioritization is performed before LBT operation.
· Transmit power of PSFCH transmission within each RB set is determined before LBT operation
Proposal 6: Adopt following text proposal for TS38.213:
	Reason for change: It is unclear how to apply multiple candidate PSFCH occasions for IUC scheme 2. 

	Summary of change: Specify how to apply multiple candidate PSFCH occasions for IUC scheme 2.

	Consequences if not approved: IUC scheme 2 is venerable for LBT failure. 

	16.3.0	UE procedure for transmitting PSFCH with control information
*** Unchanged parts are omitted ***
If a UE transmits a PSFCH with conflict information corresponding to a reserved resource indicated in an SCI format 1-A, the UE transmits the PSFCH in the resource pool in a slot determined based on sl-PSFCH-Occasion
-	If sl-PSFCH-Occasion = '0', 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 slot of a PSCCH reception that provides the SCI format 1-A. 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 slot of a PSCCH reception that provides the SCI format 1-A. The PSFCH resource is in a slot that is at least  slots [6, TS 38.214] before the resource associated with the conflict information; otherwise, the UE does not transmit the PSFCH with conflict information.
-	If sl-PSFCH-Occasion = '1', the UE transmits the PSFCH in a latest slot that includes PSFCH resources and is at least  slots of the resource pool before a slot of the resource associated with conflict information. For operation with shared spectrum channel access, the UE can attempt to transmit the PSFCH over a number of latest  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least  slots of the resource pool before a slot of a PSCCH reception that provides the SCI format 1-A. The PSFCH resource is in a slot that is at least sl-MinTimeGapPSFCH slots after a slot of a PSCCH reception that provides the SCI format 1-A; otherwise, the UE does not transmit the PSFCH with conflict information.
16.3.1	UE procedure for receiving PSFCH with control information 
*** Unchanged parts are omitted ***
If a UE receives a PSFCH with conflict information corresponding to a reserved resource indicated in an SCI format 1-A, the UE receives the PSFCH in the resource pool in a slot determined based on sl-PSFCH-Occasion
-	if sl-PSFCH-Occasion = '0', the UE receives 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 slot of a PSCCH transmission that provides the SCI format 1-A. For operation with shared spectrum channel access, the UE can attempt to receive 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 slot of a PSCCH transmission that provides the SCI format 1-A. The PSFCH resource is in a slot that is at least  slots [6, TS 38.214] before the resource associated with the conflict information; otherwise, the UE does not receive the PSFCH with conflict information
-	if sl-PSFCH-Occasion = '1', the UE receives the PSFCH in a latest slot that includes PSFCH resources and is at least  slots of the resource pool before a slot of the resource associated with conflict information. For operation with shared spectrum channel access, the UE can attempt to receive the PSFCH over a number of latest  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least  slots of the resource pool before a slot of the resource associated with conflict information. The PSFCH resource is in a slot that is at least sl-MinTimeGapPSFCH slots after a slot of a PSCCH transmission that provides the SCI format 1-A; otherwise, the UE does not receive the PSFCH with conflict information



Proposal 7: For PSFCH power control with OCB requirement, 
·  is the required power for a single dedicated PRB
·  is the power on dedicated PRBs or dedicated interlace for a PSFCH transmission k 
·  in the checking conditions is replaced with 
·  is a power on a PRB of common interlace
·  is the number of PRBs of common interlace
· UE determines the number of simultaneous PSFCH transmissions based on the total number of dedicated PRBs for multiple PSFCH transmission
·  is replaced with 
·  is replaced with 
·  is replaced with 
·  is replaced with 
· Even if dl-P0-PSFCH is not provided, the power difference between each PRB of common interlace and each PRB of dedicated PRBs is the same as the (pre)configured offset
Proposal 8: Adopt following text proposal for TS38.213:
	Reason for change: The number PRBs for PSFCH transmission(s) are not considered in PSFCH power control and the determination on the number of simultaneous PSFCH transmissions. Even though the number of dedicated PRBs increases, the total power for a PSFCH transmission may not increase. 

	Summary of change: 
3. For one PSFCH transmission power, the number of dedicated PRBs is taken into account. 
4. Specify how to allocate power on PRBs of a common interlace and how to determine P_CMAX considering the PRBs of a common interlace further. 

	Consequences if not approved: 
Coverage of a PSFCH is not extended regardless of the number of dedicated PRBs for a PSFCH transmission. 

	16.2.3	PSFCH
A UE with  scheduled PSFCH transmissions for HARQ-ACK information and conflict information, and capable of transmitting a maximum of  PSFCHs, determines a number  of simultaneous PSFCH transmissions and a power  for a PSFCH transmission , , with HARQ-ACK information or conflict information on all the resource pools in PSFCH transmission occasion  on active SL BWP  of carrier  as
-	if dl-P0-PSFCH is provided,
	 [dBm]
where
-	 is a value of dl-P0-PSFCH-r17, if using the parameter is supported by the UE and the parameter is provided;else dl-P0-PSFCH-r16 if provided 
-	 is a value of dl-Alpha-PSFCH, if provided; else,  
-	 when the active SL BWP is on a serving cell , as described in clause 7.1.1 except that
-	the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 in serving cell  when the UE is configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	if 
-	if , where  is determined for  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and   [dBm] 
-	else
-	UE autonomously determines  PSFCH transmissions first with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , for , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and , for , is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions
-	else
-	the UE autonomously selects  PSFCH transmissions with ascending order of corresponding priority field values as described in clause 16.2.4.2
-	if , where  is determined for the  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-	the UE autonomously selects  PSFCH transmissions in ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and ,  is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
	and
	 [dBm]
	where  is determined for the  simultaneous PSFCH transmissions according to [8-1, TS 38.101-1] 
-	else
	[dBm]
	where the UE autonomously determines  PSFCH transmissions with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  and where  is determined for the  PSFCH transmissions according to [8-1, TS 38.101-1].
where
-	, where  is provided by sl-PSFCH-Type2-PowerOffset, if sl-PSFCH-Type = ‘type2’; else 
-	 is the number of resource blocks in the first interlace with the index of sl-PSFCH-Type2-CommonInterlace, if sl-PSFCH-Type = ‘type2’; else 
-	 is the number of resource blocks of a PSFCH transmission  in PSFCH transmission occasion .
For resource pools configured with PSFCH resources overlapping in time, the UE either expects not to be provided with dl-P0-PSFCH or dl-Alpha-PSFCH in any of the resource pools, or expects to be provided with the same values of dl-P0-PSFCH and the same values of dl-Alpha-PSFCH for all the resource pools.
For operation with shared spectrum channel access,
-	if sl-PSFCH-Type = ‘type1’, a UE equally allocates power to all PRBs of an interlace used for a PSFCH transmission 
-	if sl-PSFCH-Type = ‘type2’, a UE allocates power to PRBs of a PSFCH transmission such that 
-	a power for each PRB in a subset of RRBs PRBs of a first interlace is ,
-	a power for each PRB in a subset of RRBs PRBs of a second interlace is ., and
-	, where  is provided by sl-PSFCH-Type2-PowerOffset.



Proposal 9: For SL-U, following higher layer parameters are introduced:
	row
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	1
	startRBResourcePool
	Indicates the lowest RB index in the resource pool with respect to the lowest RB index of a SL BWP. 
	INTEGER (0..224)
	N/A
	Per resource pool

	6
	numRefSymbolLength
	Indicates a reference number of symbols for TBS determination
	ENUMERATED {sym7, sym8, sym9, sym10, sym11, sym12, sym13, sym14}
	N/A
	Per resource pool

	19
	sl-PSFCH-RB-SetList
	The n-th value in the list indicates the set of PRBs that are actually used for PSFCH transmission and reception of n-th PSFCH occasion of a PSCCH/PSSCH transmission.
It shall be (pre-)configured such that N candidate PSFCH occasion(s) are associated with N different PRB sets.
	SEQUENCE (SIZE (1… numPSFCHOccasions)) OF BIT STRING(SIZE)10..275)
	N/A
	Per resource pool

	22
	sl-RB-SetPSFCHList
	The n-th value in the list indicates the set of PRBs that are actually used for inter-UE coordination information transmission and reception in Scheme 2 of n-th PSFCH occasion of a PSCCH/PSSCH transmission.
It shall be (pre-)configured such that N candidate PSFCH occasion(s) are associated with N different PRB sets.
	SEQUENCE (SIZE (1… numPSFCHOccasions)) OF BIT STRING(SIZE)10..275)
	N/A
	Per resource pool

	21
	sl-StartRBsetCG-Type1
	Indicates starting RB set index of the initial PSSCH transmission of the sidelink configured grant Type 1 for interlace RB-based PSSCH transmission
Note: M is the number of RB sets within this SL resource pool.
	INTEGER (0,1,2,...,M-1)
	N/A
	Per Configured Grant
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