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Introduction
For SL-U, the core part of physical channel design has been done in time, and the maintenance phase was started from last meeting. Some critical issues along with corresponding text proposals were approved, while there are still some leftovers not handled due to the limited time budget, so the remaining issues will be discussed in this paper.
Discussions 
Non-contiguous RB sets capability issue
	RAN1#114 Agreement
· Support PSFCH transmission over contiguous and non-contiguous RB sets
· Support S-SSB transmission over contiguous and non-contiguous RB sets
· Support of PSFCH/S-SSB transmission over contiguous and/or non-contiguous RB sets is subject to UE capability(ies)


In previous meeting, PSFCH/S-SSB transmission capability is introduced for PSFCH/S-SSB transmission over contiguous and non-contiguous RB sets. If the UE does not support PSFCH transmission over non-contiguous RB sets, and if the selected PSFCHs locate in non-contiguous RB sets after legacy PSFCH prioritization rule, the UE behaviour seems unclear. And three alternatives are discussed during last meeting as below:
[H] Proposal 4-3 (no discussion in this meeting)
When a UE does not support PSFCH transmission over non-contiguous RB sets, down-select one of followings:
· Alt 1: UE selects contiguous RB set(s) including PSFCH with smallest priority value.
· [ Alt 2: UE selects contiguous RB set(s) which contains the higher number of PSFCHs in ascending priority values ]
· Alt 3: UE selects contiguous RB set(s) based on UE implementation
In our opinion, all the alternatives listed above are not effective to address the non-contiguous RB sets issue if the prioritization is performed before the LBT result is known to the UE. When the UE does not support PSFCH transmission over non-contiguous RB sets but the selected PSFCHs locate in non-contiguous RB sets after legacy PSFCH prioritization rule, UE can transmit on (pre)configured common interlace or common PRB(s) between any non-contiguous RB sets so that there is no longer any non-contiguous RB set problem.
Take PSFCH format 1-1b as an example, there is a common interlace (pre)configured per resource pool, as shown in Figure.1. If UE select PSFCH(s) in RB set1 and RB set3, then UE can transmit selected PSFCH respectively in RB set1 and RB set3 and simultaneously transmit common interlace in RB set2. This ensures the transmission in the PSFCH occasion will locate in contiguous RB sets in any case.



Figure 1 Illustration of turning non-contiguous RB set transmission to contiguous RB set transmission
When a UE does not support PSFCH transmission over non-contiguous RB sets, UE can transmit on (pre)configured common interlace or common PRB(s) in the RB set(s) between any non-contiguous RB sets.
Slot structure for PSCCH/PSSCH
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission, it has been agreed that the Tx UE chooses the earliest starting symbol for PSCCH/PSSCH transmission after clearing LBT on the slot. Tx UE would perform its own LBT procedure and it is impossible that RX UE can predict which staring symbol that Tx UEs may transmit PSCCH/PSSCH from, e.g. 1st starting symbol or 2nd starting symbol.


Figure 2 Whether 1st or 2nd starting symbol a Tx UE may transmit PSCCH/PSSCH from depends on its LBT result
Rx UE cannot predict the starting symbol that Tx UEs may transmit PSCCH/PSSCH from, e.g. 1st starting symbol or 2nd starting symbol.
If legacy NR SL structure is reused, PSCCH is located on PSCCH region starting from the second symbol after the 1st or 2nd starting symbol. Then Rx UE has to monitor PSCCH occasions in two positions in such slot with 2 candidate starting symbols. In our opinion, legacy NR SL structure is inappropriate to be reused for slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission due to the following reasons: 
· For one thing, the number of PSCCH that supports for reception in a slot is at most 2*floor (NRB /10 RBs) or floor (NRB /10 RBs) based on the value of ‘pscch-RxSidelink’ [2], if two potential PSCCH occasions are defined in a slot, then the PSCCH blind decoding number in a slot will be beyond UE’s capacity in some cases. 
· For another, UE usually need time of  to prepare a new TB, even if we assume that data preparation is done by MAC in advance and physical layer process, e.g. channel coding, rate matching, DMRS symbol generation, RE mapping etc., is done by physical layer procedure according to the 1st starting symbol, but if UE fails to access the channel at the 1st starting symbol, there is not likely to be enough time to perform physical layer process in another round according to the 2nd starting symbol in the same slot. 
· In addition, once an MCS is selected by MAC layer, whether it is feasible for both 1st and 2nd starting symbol would be quite questionable due to different available symbols. The UE implementation complexity is equivalent for preparing two TBs if the MCS should be changed for different available symbols, which was ruled out in previous meeting.
[bookmark: _Toc142683002][bookmark: _Toc131768838][bookmark: _Toc142674382][bookmark: _Toc131794546][bookmark: _Toc131794456][bookmark: _Toc131794216][bookmark: _Toc142690947][bookmark: _Toc131788898]If legacy NR SL structure were reused for slots with 2 candidate starting symbols, three problems would need to be handled:
[bookmark: _Toc142674383][bookmark: _Toc142690948][bookmark: _Toc142683003][bookmark: _Toc131788899][bookmark: _Toc131768839][bookmark: _Toc131794217][bookmark: _Toc131794547][bookmark: _Toc131794457]At Rx UE side, the PSCCH blind decoding number in a slot will be beyond UE’s capacity 
[bookmark: _Toc142690949][bookmark: _Toc142683004][bookmark: _Toc142674384][bookmark: _Toc131794458][bookmark: _Toc131768840][bookmark: _Toc131788900][bookmark: _Toc131794548][bookmark: _Toc131794218]At Tx UE side, physical layer rate matching, DMRS symbol generation and RE mapping adjustment according to 2nd starting symbol when LBT fails at 1st starting symbol will be beyond UE’s capacity 
[bookmark: _Toc142690950][bookmark: _Toc142683005]The selected MCS by MAC layer cannot be feasible for both 1st and 2nd starting symbol due to different available symbols.
To overcome the problems described above, PSCCH can be placed on only one determined position for two starting symbols (as shown in Figure 3), and at least two advantages can be exploited:
· Firstly: same PSCCH/PSSCH mapping for PSCCH/PSSCH transmission from 1st symbol can be achieved.
· Secondly: no matter which starting symbol is finally used at the Tx UE side, only one PSCCH blind decoding occasion per slot as legacy NR SL is needed for Rx UE side.


Figure 3 Only one PSCCH resource for 2 candidate starting symbols slot structure
The symbol position of PSCCH can be (pre)defined for both 1st and 2nd starting symbols, for example, the start symbol of PSCCH can be defined next to the (pre-)configured 2nd PSCCH/PSSCH transmission starting symbol. When Tx UE performs RE mapping based on 1st starting symbol, but finally obtains the channel at 2nd starting symbol, then a punctured PSSCH transmission on the symbols before 2nd starting symbol can be performed. And Rx UE only needs to detect once PSCCH at the determined occasion.
As described in TS 38.214, UE determines TBS according to Steps 2), 3), and 4) in clause 5.1.3.2. That means based on the number of REs (NRE) within the slot, UE has to determine the modulation order (Qm) and target code rate (R) based on the MCS selected by MAC layer. Considering that only one TB should be generated for both 1st and 2nd starting symbol, so only one MCS is selected by MAC layer.
[bookmark: _Toc131788901][bookmark: _Toc131768841][bookmark: _Toc142674385][bookmark: _Toc142683006][bookmark: _Toc142690951][bookmark: _Toc131794459][bookmark: _Toc131794219][bookmark: _Toc127276045][bookmark: _Toc131794549]Only one PSCCH time domain position for both 1st and 2nd starting symbol within slot has the following advantages:
[bookmark: _Toc131794550][bookmark: _Toc142690952][bookmark: _Toc142674386][bookmark: _Toc131794460][bookmark: _Toc127276046][bookmark: _Toc131788902][bookmark: _Toc142683007][bookmark: _Toc131794381][bookmark: _Toc131768842]A PSCCH mapping based on 1st starting symbol is done once for both 1st and 2nd starting symbol PSCCH/PSSCH transmission.
[bookmark: _Toc131768843][bookmark: _Toc131788903][bookmark: _Toc131794551][bookmark: _Toc142683008][bookmark: _Toc131794461][bookmark: _Toc142690953][bookmark: _Toc131794382][bookmark: _Toc142674387][bookmark: _Toc127276047]Not increasing the PSCCH blind decoding complexity from RX UE respective.
[bookmark: _Toc142683009][bookmark: _Toc142690954]An MCS can be used for both 1st and 2nd starting symbol.
[bookmark: _Toc131768856][bookmark: _Toc127276067][bookmark: _Toc131788915][bookmark: _Toc131794473][bookmark: _Toc142674393][bookmark: _Toc142690960][bookmark: _Toc131794563][bookmark: _Toc135063143][bookmark: _Toc142683015][bookmark: _Toc131794383]In order not to increase UE implementation complexity, for a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission, support that:
[bookmark: _Toc142690961][bookmark: _Toc135063144][bookmark: _Toc131794384][bookmark: _Toc131788916][bookmark: _Toc131768857][bookmark: _Toc127276050][bookmark: _Toc131794564][bookmark: _Toc131794474][bookmark: _Toc142683016][bookmark: _Toc142674394]Only one PSCCH time domain position which is next to 2nd PSCCH/PSSCH transmission starting symbol 
[bookmark: _Toc131794385][bookmark: _Toc142674395][bookmark: _Toc131768858][bookmark: _Toc131794565][bookmark: _Toc142683017][bookmark: _Toc142690962][bookmark: _Toc131788917][bookmark: _Toc135063145][bookmark: _Toc131794475]Only once PSCCH/PSSCH mapping based on 1st starting symbol for both 1st and 2nd starting symbol transmission
Only one MCS is selected for both 1st and 2nd starting symbol
	[bookmark: _Toc74762983][bookmark: _Toc36498214][bookmark: _Toc29899603][bookmark: _Toc29894886][bookmark: _Toc29899185][bookmark: _Toc45699244][bookmark: _Toc29917339]A corresponding text proposal in 38.213 is provided:
*** Unchanged parts are omitted ***
16.4 	UE procedure for transmitting PSCCH 
A UE can be provided a number of symbols without PSFCH on the slot in a resource pool, provided by sl-TimeResourcePSCCH, starting from the next symbol after the symbol indicated by startingSymbolSecond if startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP, and a number of PRBs in the resource pool, by sl-FreqResourcePSCCH, starting from the lowest PRB of the lowest sub-channel of the associated PSSCH, for a PSCCH transmission with a SCI format 1-A; Otherwise,
A UE can be provided a number of symbols in a resource pool, by sl-TimeResourcePSCCH, starting from a second symbol that is available for SL transmissions in a slot , and a number of PRBs in the resource pool, by sl-FreqResourcePSCCH, starting from the lowest PRB of the lowest sub-channel of the associated PSSCH, for a PSCCH transmission with a SCI format 1-A.
*** Unchanged parts are omitted ***

A corresponding text proposal in 38.214 is provided:
*** Unchanged parts are omitted ***
[bookmark: _Toc45810650][bookmark: _Toc29673237][bookmark: _Toc130409857][bookmark: _Toc36645601][bookmark: _Toc29674371][bookmark: _Toc29673378]8.1.2.1	Resource allocation in time domain
The UE shall transmit the PSSCH in the same slot as the associated PSCCH.
The minimum resource allocation unit in the time domain is a slot.
The UE shall transmit the PSSCH in consecutive symbols within the slot, subject to the following restrictions:
-	The UE shall not transmit PSSCH in symbols which are not configured for sidelink. A symbol is configured for sidelink, according to higher layer parameters sl-StartSymbol and sl-LengthSymbols, where sl-StartSymbol is the symbol index of the first symbol of sl-LengthSymbols consecutive symbols configured for sidelink.
-	Within the slot, PSSCH resource allocation starts at symbol sl-StartSymbol+1, except when startingSymbolFirst and startingSymbolSecond are provided for a SL-BWP. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP, there are 2 candidate starting symbols for PSSCH transmission for slots without PSFCH symbols. PSSCH resource allocation starts at the next symbol after symbol startingSymbolFirsteach candidate starting symbol. In a slot, the UE may use the second candidate starting symbol, provided by startingSymbolSecond, only if it fails to access the channel prior to the first starting symbol provided by startingSymbolFirst. The UE shall not use the second starting symbol in slots with PSFCH symbols. 
*** Unchanged parts are omitted ***


For slot with PSFCH, there is only one starting symbol as legacy Rel 16/17, so when startingSymbolFirst and startingSymbolSecond are provided for a SL-BWP but PSFCH period is 1 for the resource pool, then TBS should be determined based on legacy sl-LengthSymbols, rather than reference number of symbols, numRefSymbolLength, provided by higher layers. So a corresponding text proposal is needed.
When startingSymbolFirst and startingSymbolSecond are provided for a SL-BWP but PSFCH period is 1 for a resource pool, then TBS should be determined based on legacy sl-LengthSymbols rather than numRefSymbolLength.
	[bookmark: _Toc130409861][bookmark: _Toc29673382][bookmark: _Toc45810654][bookmark: _Toc36645605][bookmark: _Toc29673241][bookmark: _Toc29674375]A corresponding text proposal in TR38.214 is provided:
*** Unchanged parts are omitted ***
8.1.3.2	 Transport block size determination


For the PSSCH assigned by SCI, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall first determine the TBS as specified below:
The UE shall first determine the number of REs (NRE) within the slot.
-	A UE first determines the number of REs allocated for PSSCH within a PRB () by , where  
-	 is the number of subcarriers in a physical resource block, 
-	 = sl-LengthSymbols -2, where sl-LengthSymbols is the number of sidelink symbols within the slot provided by higher layers. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP and higher layer parameter sl-PSFCH-Period is not 1, the number of sidelink symbols assumed in transport block size determination is determined by a reference number of symbols, numRefSymbolLength, provided by higher layers, such that numRefSymbolLength replaces sl-LengthSymbols in calculation of  . 
*** Unchanged parts are omitted ***
A corresponding text proposal in TR38.212 is provided:
*** Unchanged parts are omitted ***
[bookmark: _Toc29326643][bookmark: _Toc45209307][bookmark: _Toc36046243][bookmark: _Toc51852481][bookmark: _Toc36046389][bookmark: _Toc129874570][bookmark: _Toc36045983][bookmark: _Toc29327793]8.4.4	Rate Matching
For 2nd-stage SCI transmission on PSSCH with SL-SCH, the number of coded modulation symbols generated for 2nd-stage SCI transmission prior to duplication for the 2nd layer if present, denoted as , is determined as follows:

where
-	 is the number of the 2nd-stage SCI bits 
-	 is the number of CRC bits for the 2nd-stage SCI, which is 24 bits. 
-	 is indicated in the corresponding 1st-stage SCI. 
-	 is the scheduled bandwidth of PSSCH transmission, expressed as a number of subcarriers. 
-	 is the number of subcarriers in OFDM symbol  that carry PSCCH and PSCCH DMRS associated with the PSSCH transmission.
-	 is the number of resource elements that can be used for transmission of the 2nd-stage SCI in OFDM symbol , for  and for , in PSSCH transmission, where  = sl-lengthSymbols - 2, where sl-lengthSymbols is the number of sidelink symbols within the slot provided by higher layers as defined in [6, TS 38.214]. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP and higher layer parameter sl-PSFCH-Period is not 1,  = numRefSymbolLength - 2, where numRefSymbolLength is provided by higher layers. If higher layer parameter sl-PSFCH-Period = 2 or 4,   = 3 if "PSFCH overhead indication" field of SCI format 1-A indicates "1", and  = 0 otherwise. If higher layer parameter sl-PSFCH-Period = 0, . If higher layer parameter sl-PSFCH-Period is 1, .
*** Unchanged parts are omitted ***



Contiguous RB-based PSCCH/PSSCH transmission
	RAN1#113
Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3.
· FFS other details, e.g., impacts on resource selection, PSCCH mapping, etc.
· Note:
· Option 2: Such sub-channel(s) can be used for PSCCH/PSSCH transmission
· Note: PRBs within intra-cell guard band are not used for PSCCH transmission as per previous agreement
· Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission
·  : the number of remaining PRBs of a sub-channel belonging to a RB set after excluding the PRBs belonging to intra-cell guardband
·  : the number of PRBs for PSCCH transmission
RAN1#114b 
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


For contiguous RB based transmission, sub-channel(s) which include intra-cell guardband PRBs can only be used for PSSCH transmission. As we know, guard band PRBs usage has its limitation. If the last subchannel of a candidate resource includes intra-cell guardband PRBs and the last PRB of the subchannel is the guard band PRB, then the PRBs in guard band should not be used, as shown in figure 4:


Figure 4 illustration of an abnormal candidate resource for CRB transmission
For the candidate resource consisting of two contiguous subchannels, the PRBs in subchannel n+1 but outside of RB set cannot be used, as agreed in last meeting, two times of (pre-)configured sub-channel size will be used for TBS determination. it should be noticed that if the number of PRBs used for TBS determination is larger than the actual PRBs in the candidate resource, the code rate of this transmission may be too large to be decoded. In our opinion, if the last N or more than N PRBs are located in guard band, then the candidate resource should be excluded, where N is a (pre)configured threshold to guarantee an acceptable code rate.
If the number of PRBs used for TBS determination is larger than the actual PRBs in the candidate resource, the code rate of this transmission may be too high to be decoded.
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, if the last N PRBs of a candidate resource locate in guard band, this candidate resource shall be excluded.
	A corresponding text proposal in 38.214 is provided:
*** Unchanged parts are omitted ***
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
*** Unchanged parts are omitted ***
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', the UE shall exclude candidate single-slot or candidate multi-slot resources with the lowest sub-channel including resource blocks of the intra-cell guardband PRBs, and UE shall exclude candidate single-slot or candidate multi-slot resources whose last N  PRBs locate in guard band, where N is provided by higher layers, the intra-cell guardband PRBs are configured by higher layer parameter, intraCellGuardBandsSL-List.
*** Unchanged parts are omitted ***



PSFCH related issues
Power control for PSFCH
	Working assumption
· In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· Assume the UE transmits N PSFCH
· Denote the final Tx power on one common PRB is P_common
· Denote the final Tx power on one dedicated PRB is P_dedicated
· P_common <= P_dedicated
· (pre-)configure an offset between P_common and P_dedicated
· Send an LS to RAN4 asking whether there is any difficulty for supporting the following cases
· P_common < P_dedicated
· P_common = P_dedicated
Agreement
For SL-U PHY, following higher layer parameters are endorsed.
	row
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	14
	transmissionStructureForPSFCH
	Indicate each PSFCH transmission occupies "1 common interlace and K3 dedicated PRB(s)", or "1 dedicated interlace".
	ENUMERATED {common interlace, dedicated interlace}
	N/A
	Per resource pool

	15
	numDedicatedPRBsForPSFCH
	Indicates the value of K3 when each PSFCH transmission occupies "1 common interlace and K3 dedicated PRB(s)"
	ENUMERATED {1,2,5}
	N/A
	Per resource pool

	17
	PSFCHCommonInterlaceIndex
	Indicate the index of common interlace to meet OCB requirements when transmissionStructureForPSFCH is set to common interlace, e.g., value 0 means interlace 0 is used as common interlace
	INTEGER (0,1,2,...,9)
	N/A
	Per resource pool





Based on the endorsed higher layer parameters, it can be observed that ‘transmissionStructureForPSFCH’ and ‘numDedicatedPRBsForPSFCH’ are provided per resource pool, but the PSFCH Tx prioritization procedure in PSFCH power control is performed across all the resource pools in PSFCH transmission occasion . So whether the parameters of PSFCH in different resource pools are (pre)configured same or not should be clarified, because this would impact the PSFCH power control specification. Two alternatives can be down selected:
· Alt1： ‘transmissionStructureForPSFCH’, ‘numDedicatedPRBsForPSFCH’ and power offset between common PRB and dedicate PRB (pre)configured are same across all the resource pools, to make a simple and unified PSFCH power control procedure
· Alt2： ‘transmissionStructureForPSFCH’ , ‘numDedicatedPRBsForPSFCH’ and power offset between common PRB and dedicate PRB (pre)configured across all the resource pools are independent
The (pre)configuration flexibility in alt2 seems little gain against alt1 while alt2 brings more complexity. So alt1 is preferred. 
For PSFCH parameters provided by higher layers, support that:
‘transmissionStructureForPSFCH’, ‘numDedicatedPRBsForPSFCH’ and power offset between common PRB and dedicated PRB (pre)configured are same across all the resource pools
For PSFCH format alt 1-1b, when a UE is scheduled with  PSFCH transmissions for HARQ-ACK information and conflict information, and capable of transmitting a maximum of  PSFCHs needs to determine  of simultaneous PSFCH transmissions and a power  for a PSFCH transmission , , the total power of common PRB and dedicate PRB should not exceed the , since the number of common PRB is related to the position of dedicate PRBs, so before performing the power comparison every time, the number of common PRB should be updated once the dedicate PRBs are updated due to PSFCH dropping.
For the transmit power on a common PRB, the (pre-)configured power offset ‘sl-PSFCH-Type2-PowerOffset’ is better a per SL BWP level parameter, otherwise, more spec complexity would arise.
Another issue for PSFCH power control is how to define the reference power when DL power control is enabled. For alt 1-1b format, K3 PRB is used to convey feedback, and for alt 2-3a, 10 or 11 PRB in a dedicate interlace is used to convey feedback. In legacy Rel 16/17 PSFCH power control procedure, the reference power is defined as :
 [dBm]
But for SL-U PSFCH, which is no longer one dedicated PRB transmission, how to define the reference power is not clear. Actually two approached can be considered:
· Approach 1: define one PRB reference power:
 [dBm], 
and then the power of PSFCH is  [dBm], where N is the actual number of dedicate PRBs in the PSFCH transmission.
· Approach 2: define one PSFCH reference power:
 [dBm], where N is the reference number of PRBs used for calculating one PSFCH reference power transmission
For alt 1-1b, it seems either approach 1 and approach 2 can achieve the same power control result. The only difference is the specification impact, but for alt 2-3a, as the PRBs in a PSFCH can be 10 PRBs or 11 PRBs, so if approach 2 is adopted, the EPRE across different PRB may be different, which would lead to RAN4’s impact.
In legacy PSFCH power control procedure, UE would select  of simultaneous PSFCH transmissions and a power  for a PSFCH transmission  within  scheduled PSFCH transmissions for HARQ-ACK information and conflict information. And the PRB level power density is uniform throughout the SL BWP, this principle should be followed in Rel18. So approach 1 can be considered to cover all the cases and can achieve a uniform PRB level power density across all the PSFCH resources.
PRB level power is uniform throughout the SL BWP in legacy SL PSFCH occasion.
Define one PRB reference power can achieve a uniform PRB level power density across all the PSFCH resources.
To determine the  of simultaneous PSFCH transmissions and a power  for a PSFCH transmission  for PSFCH alt 1-1b format, support that:
The total power of common PRB and dedicated PRB should not exceed the 
The number and locations of common PRB should be updated accordingly once the dedicated PRBs are updated due to PSFCH Tx/Tx prioritization
Transmit power on a common PRB is determined by the power of a dedicated PRB power and a per SL BWP level (pre-)configured power offset X[dB]
For PSFCH power control, when DL power control is enabled,support that:
One PRB reference power as Rel-16/17 is used  [dBm]
The power of PSFCH is  [dBm], where N is the number of dedicated PRBs in the PSFCH transmission
	A corresponding text proposal in 38.213 is provided:
*** Unchanged parts are omitted ***
[bookmark: _Toc29899179][bookmark: _Toc45699236][bookmark: _Toc29894880][bookmark: _Toc146214468][bookmark: _Toc29899597][bookmark: _Toc29917333][bookmark: _Toc36498208]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  PRBs, , 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],  is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 0; and  is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, otherwise 0
-	 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 and  is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 0; and  is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, 0 otherwise.
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions and  is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, 0 otherwise. is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 0;
-	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],  is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, otherwise 0. is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 0;
-	 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 and  is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, 0 otherwise. is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 0;
-	zero, otherwise
	and
	 [dBm]
	where  is determined for the  simultaneous PSFCH transmissions according to [8-1, TS 38.101-1] and  is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, 0 otherwise.  is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 1;
-	else
	 [dBm], is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, 0 otherwise.  is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 0;
	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].
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 or transmissionStructureForPSFCH or numDedicatedPRBsForPSFCH or PSFCHCommonInterlaceIndex 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 and the same values of transmissionStructureForPSFCH and the same values of numDedicatedPRBsForPSFCH and the same values of PSFCHCommonInterlaceIndex for all the resource pools.
*** Unchanged parts are omitted ***



Mode 1 Type-1 HARQ-ACK code book generation
	Agreement
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
o	FFS: whether the specifications are already aligned with this


In last meeting it was agreed that reference slot n is the slot containing the last candidate PSFCH if one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s), and FFS the specifications to align with this agreement. In our opinion, a change request is needed in the mode 1 Type-1 HARQ-ACK code book generation section.
For Type-1 HARQ-ACK codebook, the PSSCH occasion set  is determined by two steps:
· Step 1: for a PUCCH in slot n, find the PSFCH occasions according to the slot timing values 
· Step 2: for each PSFCH occasion, find the associated PSSCH occasions
According to the agreement, the PSSCH occasions in step 2 should be obtained according to the last candidate PSFCH occasion. A example is shown in figure 4 to illustrate this:


Figure 4 Type-1 HARQ-ACK codebook illustration
In figure 4, assuming that PSFCH period is 1 slot, and each PSSCH has 2 PSFCH occasions, and minimum time gap between PSSCH and PSFCH is 1 slot. Then in slot n-1, PSFCH sub set 2 is used and PSSCH occasion in slot n-3 determined accordingly, this rule is applied in other PSFCH occasions similarly.
For mode 1 operation, for operation with shared spectrum channel access and when there are more than one candidate PSFCH occasions associated with one PSCCH/PSSCH transmission, a text proposal is provided below to align the specification and the agreement:
	A corresponding text proposal in 38.213 is provided:
*** Unchanged parts are omitted ***
[bookmark: _Toc45699247][bookmark: _Toc137056449]16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
*** Unchanged parts are omitted ***
The cardinality of the set  defines a total number  of occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions corresponding to the HARQ-ACK information bits. For operation with shared spectrum channel access and when there are more than one candidate PSFCH occasions associated with one PSCCH/PSSCH transmission, each of the M candidate PSSCH transmissions is derived by the last associated PSFCH occasion. A UE determines  HARQ-ACK information bits, for a total number of   HARQ-ACK information bits as  = HARQ-ACK information bit for candidate PSSCH transmission with index  with corresponding PSFCH reception, for  , as described in clause 16.5. If the UE does not transmit a PSSCH in an occasion for candidate PSSCH transmission with corresponding PSFCH reception occasion, due to the UE not detecting a corresponding DCI format 3_0, the UE generates a NACK value for the occasion for candidate PSSCH transmission with corresponding PSFCH reception occasion. 
*** Unchanged parts are omitted ***



PSSCH-PSFCH mapping issue
As was agreed, legacy one PRB PSFCH format is also supported for operation with shared spectrum channel access, so there are three state for ‘sl-PSFCH-Type’. For PSCCH and PSSCH transmission structure, ‘transmissionStructureForPSCCHandPSSCH’ can be (pre)configured as ‘contigousRB’ or ‘interlaceRB’ per SL BWP.   the relationship between ‘transmissionStructureForPSCCHandPSSCH’ and ‘sl-PSFCH-Type’ is not clear to us.
For example, when ‘transmissionStructureForPSCCHandPSSCH’ is (pre)configured as ‘contigousRB’ per SL BWP, it seems state of ‘sl-PSFCH-Type’ can be ‘common interlace’ or ‘dedicate interlace’ or ‘not provided’ in current specification if without any other clarification.
In our opinion, when ‘transmissionStructureForPSCCHandPSSCH’ is (pre)configured as ‘interlaceRB’, ‘sl-PSFCH-Type’  is better to be ‘common interlace’ or ‘dedicate interlace’, and when ‘transmissionStructureForPSCCHandPSSCH’ is (pre)configured as ‘contigousRB’, ‘sl-PSFCH-Type’ is equal to not provided.
From a UE’s perspective, if ‘transmissionStructureForPSCCHandPSSCH’ is (pre)configured as ‘interlaceRB’, then ‘sl-PSFCH-Type’ should be provided; otherwise, ‘sl-PSFCH-Type’ should not be provided.
Another confusion is for operation with shared spectrum channel access when sl-PSFCH-Type is not provided, whether the feature that one PSCCH/PSSCH associated with N PSFCH occasions is also supported. As we known, for operation with shared spectrum, one PSCCH/PSSCH associated with N PSFCH occasions is agreed to target on the LBT failure issue in time domain, regardless of the frequency structure of PSCCH/PSSCH or PSFCH. So even when legacy PSFCH format is used, one PSCCH/PSSCH can also be associated with N PSFCH occasion.
For operation with shared spectrum channel access when sl-PSFCH-Type is not provided, support one PSCCH/PSSCH associated with N PSFCH occasions based on sl-PSFCH-RB-SetList.
	[bookmark: _Toc146789820]16.3.0	UE procedure for transmitting PSFCH with control information
*** Unchanged parts are omitted ***
For operation without shared spectrum channel access, from a UE’s perspective, if ‘transmissionStructureForPSCCHandPSSCH’ is (pre)configured as ‘interlaceRB’, then ‘sl-PSFCH-Type’ should be provided; otherwise, ‘sl-PSFCH-Type’ should not be provided.
For operation without shared spectrum channel access, 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 is not provided and within RB-set , a UE determines, based on sl-PSFCH-RB-SetList, a PRB for one PSFCH transmission with HARQ-ACK information in the resource pool. Within RB-set , the UE determines, based on sl-RB-SetPSFCH, a PRB for one PSFCH transmission with conflict information in the resource pool. For the -th candidate PSFCH transmission occasion, , the UE determines a set of PRBs that includes a number  of PRBs based on the -th indication provided by sl-PSFCH-RB-SetList or sl-RB-SetPSFCH for HARQ-ACK information or conflict information, respectively. The UE expects that different PRBs are determined for conflict information and HARQ-ACK information. The set of PRBs are indexed in an ascending order of PRB indexes. 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  PRBs from the  PRBs 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 = ‘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-SetPSFCH, 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-SetPSFCH 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 .
*** Unchanged parts are omitted ***





Relationship between PSFCH dropping procedure and LBT
For the order between performing LBT and PSFCH prioritization, three alternatives were discussed in last meeting.
	[H] Proposal 4-3b (no discussion in this meeting)
Regarding the order between performing LBT and PSFCH prioritization, down-select one of followings:
· 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
· 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


We believe RAN1 should give a conclusion for this issue because this also impacts the UE behavior when it’s incapable of performing non-contiguous PSFCH transmissions. 
In last meeting three alternatives are discussed, and for alt1, the benefit is the selected PSFCHs are surely not affected by LBT result, but the drawback is UE may not perform this procedure in time. And it should be clarified that the PSFCH prioritization procedure takes into account only those with successful LBT result. For alt2, there is not any problem about processing time while the selected PSFCHs may be dropped again due to LBT failure among all the RB sets, where the UE can still perform PSFCH reception instead. For alt3, the main sentence and the second sub-bullet seems a bit contradictory because if the PSFCH prioritization is performed regardless of LBT result, e.g. UE performs PSFCH prioritization after LBT result for PSFCH transmission is known, the UE shall only care about the transmission that succeeded the CCA operation and there is no such case as all RB set(s) fail. Surely the UE can transmit PSFCH and the reception is not allowed. The case when UE switches operation only takes place when firstly UE perform prioritization, and UE intends to perform transmission as a consequence of the prioritization procedure. While all the intended transmissions fail the upcoming LBT operation, the UE switches to PSFCH reception. In short, we believe the alternatives listed shall be corrected as below.
	[H] Proposal 4-3b (no discussion in this meeting)
Regarding the order between performing LBT and PSFCH prioritization, down-select one of followings:
· Alt 1: UE performs PSFCH prioritization after LBT result for PSFCH transmission is known
· The UE only takes into account the PSFCH transmissions on RB set(s) where LBT is successful
· Alt 2: UE performs PSFCH prioritization before LBT result for PSFCH transmission is known
· 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
· 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



In our opinion, it’s better UE has the same unified behavior and thus fair chance and same understanding of PSFCH transmission or reception. We are fine with either Alt 1 or Alt 2, and based on the final decision, we can further discuss the non-contiguous transmission case.
For PSFCH prioritization procedure, RAN1 decides whether Alt 1 or Alt 2 is supported as below:
Alt 1: UE performs PSFCH prioritization after LBT result for PSFCH transmission is known
· The UE only takes into account the PSFCH transmissions on RB set(s) where LBT is successful
Alt 2：UE performs PSFCH prioritization before LBT result for PSFCH transmission is known
· 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


Conclusion
According to the discussion above, we provide the following observations and proposals on physical layer structure for sidelink on FR1 unlicensed spectrum:
Observation 1: Rx UE cannot predict the starting symbol that Tx UEs may transmit PSCCH/PSSCH from, e.g. 1st starting symbol or 2nd starting symbol.
Observation 2: If legacy NR SL structure were reused for slots with 2 candidate starting symbols, three problems would need to be handled:
• At Rx UE side, the PSCCH blind decoding number in a slot will be beyond UE’s capacity
• At Tx UE side, physical layer rate matching, DMRS symbol generation and RE mapping adjustment according to 2nd starting symbol when LBT fails at 1st starting symbol will be beyond UE’s capacity
• The selected MCS by MAC layer cannot be feasible for both 1st and 2nd starting symbol due to different available symbols.
Observation 3: Only one PSCCH time domain position for both 1st and 2nd starting symbol within slot has the following advantages:
• A PSCCH mapping based on 1st starting symbol is done once for both 1st and 2nd starting symbol PSCCH/PSSCH transmission.
• Not increasing the PSCCH blind decoding complexity from RX UE respective.
• An MCS can be used for both 1st and 2nd starting symbol.
Observation 4: If the number of PRBs used for TBS determination is larger than the actual PRBs in the candidate resource, the code rate of this transmission may be too high to be decoded.
Observation 5: PRB level power is uniform throughout the SL BWP in legacy SL PSFCH occasion.
Observation 6: Define one PRB reference power can achieve a uniform PRB level power density across all the PSFCH resources.

Proposal 1: When a UE does not support PSFCH transmission over non-contiguous RB sets, UE can transmit on (pre)configured common interlace or common PRB(s) in the RB set(s) between any non-contiguous RB sets.
Proposal 2: In order not to increase UE implementation complexity, for a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission, support that:
• Only one PSCCH time domain position which is next to 2nd PSCCH/PSSCH transmission starting symbol
• Only once PSCCH/PSSCH mapping based on 1st starting symbol for both 1st and 2nd starting symbol transmission
• Only one MCS is selected for both 1st and 2nd starting symbol
	A corresponding text proposal in 38.213 is provided:
*** Unchanged parts are omitted ***
16.4 	UE procedure for transmitting PSCCH 
A UE can be provided a number of symbols without PSFCH on the slot in a resource pool, provided by sl-TimeResourcePSCCH, starting from the next symbol after the symbol indicated by startingSymbolSecond if startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP, and a number of PRBs in the resource pool, by sl-FreqResourcePSCCH, starting from the lowest PRB of the lowest sub-channel of the associated PSSCH, for a PSCCH transmission with a SCI format 1-A; Otherwise,
A UE can be provided a number of symbols in a resource pool, by sl-TimeResourcePSCCH, starting from a second symbol that is available for SL transmissions in a slot , and a number of PRBs in the resource pool, by sl-FreqResourcePSCCH, starting from the lowest PRB of the lowest sub-channel of the associated PSSCH, for a PSCCH transmission with a SCI format 1-A.
*** Unchanged parts are omitted ***

A corresponding text proposal in 38.214 is provided:
*** Unchanged parts are omitted ***
8.1.2.1	Resource allocation in time domain
The UE shall transmit the PSSCH in the same slot as the associated PSCCH.
The minimum resource allocation unit in the time domain is a slot.
The UE shall transmit the PSSCH in consecutive symbols within the slot, subject to the following restrictions:
-	The UE shall not transmit PSSCH in symbols which are not configured for sidelink. A symbol is configured for sidelink, according to higher layer parameters sl-StartSymbol and sl-LengthSymbols, where sl-StartSymbol is the symbol index of the first symbol of sl-LengthSymbols consecutive symbols configured for sidelink.
-	Within the slot, PSSCH resource allocation starts at symbol sl-StartSymbol+1, except when startingSymbolFirst and startingSymbolSecond are provided for a SL-BWP. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP, there are 2 candidate starting symbols for PSSCH transmission for slots without PSFCH symbols. PSSCH resource allocation starts at the next symbol after symbol startingSymbolFirsteach candidate starting symbol. In a slot, the UE may use the second candidate starting symbol, provided by startingSymbolSecond, only if it fails to access the channel prior to the first starting symbol provided by startingSymbolFirst. The UE shall not use the second starting symbol in slots with PSFCH symbols. 
*** Unchanged parts are omitted ***



Proposal 3: When startingSymbolFirst and startingSymbolSecond are provided for a SL-BWP but PSFCH period is 1 for a resource pool, then TBS should be determined based on legacy sl-LengthSymbols rather than numRefSymbolLength.
	A corresponding text proposal in TR38.214 is provided:
*** Unchanged parts are omitted ***
8.1.3.2	 Transport block size determination


For the PSSCH assigned by SCI, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall first determine the TBS as specified below:
The UE shall first determine the number of REs (NRE) within the slot.
-	A UE first determines the number of REs allocated for PSSCH within a PRB () by , where  
-	 is the number of subcarriers in a physical resource block, 
-	 = sl-LengthSymbols -2, where sl-LengthSymbols is the number of sidelink symbols within the slot provided by higher layers. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP and higher layer parameter sl-PSFCH-Period is not 1, the number of sidelink symbols assumed in transport block size determination is determined by a reference number of symbols, numRefSymbolLength, provided by higher layers, such that numRefSymbolLength replaces sl-LengthSymbols in calculation of  . 
*** Unchanged parts are omitted ***
A corresponding text proposal in TR38.212 is provided:
*** Unchanged parts are omitted ***
8.4.4	Rate Matching
For 2nd-stage SCI transmission on PSSCH with SL-SCH, the number of coded modulation symbols generated for 2nd-stage SCI transmission prior to duplication for the 2nd layer if present, denoted as , is determined as follows:

where
-	 is the number of the 2nd-stage SCI bits 
-	 is the number of CRC bits for the 2nd-stage SCI, which is 24 bits. 
-	 is indicated in the corresponding 1st-stage SCI. 
-	 is the scheduled bandwidth of PSSCH transmission, expressed as a number of subcarriers. 
-	 is the number of subcarriers in OFDM symbol  that carry PSCCH and PSCCH DMRS associated with the PSSCH transmission.
-	 is the number of resource elements that can be used for transmission of the 2nd-stage SCI in OFDM symbol , for  and for , in PSSCH transmission, where  = sl-lengthSymbols - 2, where sl-lengthSymbols is the number of sidelink symbols within the slot provided by higher layers as defined in [6, TS 38.214]. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP and higher layer parameter sl-PSFCH-Period is not 1,  = numRefSymbolLength - 2, where numRefSymbolLength is provided by higher layers. If higher layer parameter sl-PSFCH-Period = 2 or 4,   = 3 if "PSFCH overhead indication" field of SCI format 1-A indicates "1", and  = 0 otherwise. If higher layer parameter sl-PSFCH-Period = 0, . If higher layer parameter sl-PSFCH-Period is 1, .
*** Unchanged parts are omitted ***



Proposal 4: For contiguous RB-based PSCCH/PSSCH transmission in SL-U, if the last N PRBs of a candidate resource locate in guard band, this candidate resource shall be excluded.
	A corresponding text proposal in 38.214 is provided:
*** Unchanged parts are omitted ***
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
*** Unchanged parts are omitted ***
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', the UE shall exclude candidate single-slot or candidate multi-slot resources with the lowest sub-channel including resource blocks of the intra-cell guardband PRBs, and UE shall exclude candidate single-slot or candidate multi-slot resources whose last N  PRBs locate in guard band, where N is provided by higher layers, the intra-cell guardband PRBs are configured by higher layer parameter, intraCellGuardBandsSL-List.
*** Unchanged parts are omitted ***



Proposal 5: For PSFCH parameters provided by higher layers, support that:
• ‘transmissionStructureForPSFCH’, ‘numDedicatedPRBsForPSFCH’ and power offset between common PRB and dedicated PRB (pre)configured are same across all the resource pools
Proposal 6: To determine the  of simultaneous PSFCH transmissions and a power  for a PSFCH transmission  for PSFCH alt 1-1b format, support that:
• The total power of common PRB and dedicated PRB should not exceed the 
• The number and locations of common PRB should be updated accordingly once the dedicated PRBs are updated due to PSFCH Tx/Tx prioritization
• Transmit power on a common PRB is determined by the power of a dedicated PRB power and a per SL BWP level (pre-)configured power offset X[dB]
Proposal 7: For PSFCH power control, when DL power control is enabled,support that:
• One PRB reference power as Rel-16/17 is used  [dBm]
• The power of PSFCH is  [dBm], where N is the number of dedicated PRBs in the PSFCH transmission
	A corresponding text proposal in 38.213 is provided:
*** Unchanged parts are omitted ***
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  PRBs, , 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],  is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 0; and  is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, otherwise 0
-	 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 and  is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 0; and  is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, 0 otherwise.
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions and  is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, 0 otherwise. is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 0;
-	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],  is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, otherwise 0. is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 0;
-	 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 and  is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, 0 otherwise. is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 0;
-	zero, otherwise
	and
	 [dBm]
	where  is determined for the  simultaneous PSFCH transmissions according to [8-1, TS 38.101-1] and  is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, 0 otherwise.  is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 1;
-	else
	 [dBm], is the number of common PRBs would be transmitted along with the  PSFCH transmissions when sl-PSFCH-Type = ‘type2’, 0 otherwise.  is the power offset of Tx power on one common PRB to Tx power on one dedicate PRB[sl-PSFCH-Type2-PowerOffset [dB]], if provided, otherwise 0;
	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].
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 or transmissionStructureForPSFCH or numDedicatedPRBsForPSFCH or PSFCHCommonInterlaceIndex 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 and the same values of transmissionStructureForPSFCH and the same values of numDedicatedPRBsForPSFCH and the same values of PSFCHCommonInterlaceIndex for all the resource pools.
*** Unchanged parts are omitted ***



Proposal 8: For mode 1 operation, for operation with shared spectrum channel access and when there are more than one candidate PSFCH occasions associated with one PSCCH/PSSCH transmission, a text proposal is provided below to align the specification and the agreement:
	A corresponding text proposal in 38.213 is provided:
*** Unchanged parts are omitted ***
16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
*** Unchanged parts are omitted ***
The cardinality of the set  defines a total number  of occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions corresponding to the HARQ-ACK information bits. For operation with shared spectrum channel access and when there are more than one candidate PSFCH occasions associated with one PSCCH/PSSCH transmission, each of the M candidate PSSCH transmissions is derived by the last associated PSFCH occasion. A UE determines  HARQ-ACK information bits, for a total number of   HARQ-ACK information bits as  = HARQ-ACK information bit for candidate PSSCH transmission with index  with corresponding PSFCH reception, for  , as described in clause 16.5. If the UE does not transmit a PSSCH in an occasion for candidate PSSCH transmission with corresponding PSFCH reception occasion, due to the UE not detecting a corresponding DCI format 3_0, the UE generates a NACK value for the occasion for candidate PSSCH transmission with corresponding PSFCH reception occasion. 
*** Unchanged parts are omitted ***



Proposal 9: From a UE’s perspective, if ‘transmissionStructureForPSCCHandPSSCH’ is (pre)configured as ‘interlaceRB’, then ‘sl-PSFCH-Type’ should be provided; otherwise, ‘sl-PSFCH-Type’ should not be provided.
Proposal 10: For operation with shared spectrum channel access when sl-PSFCH-Type is not provided, support one PSCCH/PSSCH associated with N PSFCH occasions based on sl-PSFCH-RB-SetList.
	16.3.0	UE procedure for transmitting PSFCH with control information
*** Unchanged parts are omitted ***
For operation without shared spectrum channel access, from a UE’s perspective, if ‘transmissionStructureForPSCCHandPSSCH’ is (pre)configured as ‘interlaceRB’, then ‘sl-PSFCH-Type’ should be provided; otherwise, ‘sl-PSFCH-Type’ should not be provided.
For operation without shared spectrum channel access, 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 is not provided and within RB-set , a UE determines, based on sl-PSFCH-RB-SetList, a PRB for one PSFCH transmission with HARQ-ACK information in the resource pool. Within RB-set , the UE determines, based on sl-RB-SetPSFCH, a PRB for one PSFCH transmission with conflict information in the resource pool. For the -th candidate PSFCH transmission occasion, , the UE determines a set of PRBs that includes a number  of PRBs based on the -th indication provided by sl-PSFCH-RB-SetList or sl-RB-SetPSFCH for HARQ-ACK information or conflict information, respectively. The UE expects that different PRBs are determined for conflict information and HARQ-ACK information. The set of PRBs are indexed in an ascending order of PRB indexes. 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  PRBs from the  PRBs 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 = ‘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-SetPSFCH, 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-SetPSFCH 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 .
*** Unchanged parts are omitted ***



Proposal 11: For PSFCH prioritization procedure, RAN1 decides whether Alt 1 or Alt 2 is supported as below:
• Alt 1: UE performs PSFCH prioritization after LBT result for PSFCH transmission is known
 The UE only takes into account the PSFCH transmissions on RB set(s) where LBT is successful
• Alt 2: UE performs PSFCH prioritization before LBT result for PSFCH transmission is known
 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
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