
3GPP TSG RAN WG1 #114bis		R1-2309520                                            
Xiamen, China, October 9th – October 13th, 2023

Source:	CATT, CICTCI
[bookmark: Title]Title:	Remaining issues on physical channel design framework for sidelink on unlicensed spectrum
[bookmark: Source]Agenda Item:	8.2.1.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
In RAN#101 meeting, it is announced that RAN1 work on NR sidelink evolution WI has been done [1]. But further discussions on physical channel design of SL-U are still needed considering that there are some remaining issues on the design aspects and specification capture. In this contribution, we will discuss the remaining issues on physical channel framework for sidelink operation on unlicensed spectrum.
Physical channel framework of SL-U
Bandwidth part and resource pool
Remaining issues on the usage of guard band PRBs
In RAN1#110bis-e meeting, the issue on how to use guard band PRBs was discussed and one agreement was achieved with some FFS parts [2]. 
	Agreement
Regarding usage of PRBs within intra-cell guard band of two adjacent RB sets:
· Such PRBs can be used for PSSCH transmission if and only if a UE can transmit on the respective LBT channels after performing channel access procedure in multi-channel case and the UE uses both of these two RB sets for PSSCH transmission
· FFS details, e.g., handling of potential unequal sub-channel size, for interlaced RB based transmission, whether the PRB(s) in the intra-cell guard band have the same interlace index(s) as the PRBs for PSSCH transmission in these two RB sets
· Such PRBs are not used for PSCCH transmission
· FFS: whether or not such PRBs are used for PSFCH/S-SSB transmission


Regarding whether the PRBs within intra-cell guard band can be used for PSFCH or S-SSB transmission, this issue is correlated with the details design of PSFCH or S-SSB. 
· For S-SSB transmission, it has been achieved consensus that only the repetitive-based S-SSB transmission with OCB requirement and legacy S-SSB transmission without OCB requirement are finally adopted, and it is preferred that S-SSB transmission should be confined within one RB set, so there is no clear motivation to use the guard band PRBs which are mainly used for mitigating interference from the transmissions within adjacent RB sets. Therefore, S-SSB transmission on guard band PRBs should not be supported. 
· For PSFCH transmission, besides the reliability issue in guard band PRBs, the unified design for PSFCH resource determination for both multiple RB sets or single RB set should be supported. So it is preferred that the intra-cell guard band PRBs are not used for PSFCH transmission. 
The following TP is proposed.
· TP#1
	Reason for change:
	Corrections on NR sidelink evolution.

	
	

	Summary of change:
	In clause 16.1, adding the description of the usage of guard band PRBs for S-SSB transmission; 
In clause 16.3.0, adding the description of the usage of guard band PRBs for PSFCH transmission.

	
	

	Consequences if not approved:
	Incomplete transmission behavior of S-SSB and PSFCH



------------------------------------------ Start of text proposal to TS 38.213 v18.0.0------------------------------------------
[bookmark: _Toc29894876][bookmark: _Toc29899175][bookmark: _Toc29899593][bookmark: _Toc29917329][bookmark: _Toc36498203][bookmark: _Toc45699231][bookmark: _Toc137056432]16.1	Synchronization procedures
<<< UNCHANGED PARTS OMITTED >>>
For operation with shared spectrum channel access, a UE attempts to transmit at least S-SS/PSBCH blocks in the slots including S-SS/PSBCH blocks in the anchor RB set, and the PRBs within the guard band are not used for the transmission of S-SS/PSBCH blocks. The UE applies CP extension to the first symbol of an S-SS/PSBCH block and within the first one or two symbols before the first symbol of the S-SS/PSBCH block according to an index [4, TS 38.211] provided by sl-CP-Extension-SSB. 
<<< UNCHANGED PARTS OMITTED >>>
[bookmark: _Toc137056444]16.3.0	UE procedure for transmitting PSFCH with control information
<<< UNCHANGED PARTS OMITTED >>>
The PSFCH resources are first indexed according to an ascending order of the interlace or PRB subset index, second according to an ascending order of the RB-set index, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs. The UE applies CP extension to the first symbol of a PSFCH and within the first one or two symbols before the first symbol of the PSFCH according to an index [4, TS 38.211] provided by sl-CP-Extension-PSFCH. The PRBs within the guard band are not used for PSFCH transmission.
<<< UNCHANGED PARTS OMITTED >>>
-------------------------------------------End of text proposal to TS 38.213 v18.0.0------------------------------------------
Proposal 1: Modify the description of current specification regarding PSFCH/S-SSB transmission and adopt TP#1. 

Remaining issues on bandwidth configuration
In RAN1#110bis-e meeting, one agreement on the mapping of PSCCH was achieved [2].
	Agreement
For PSCCH and PSSCH in SL-U:
· PSCCH is transmitted within 1 sub-channel
· At least support Option 1 below
· Option 1: PSCCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH
· Note: the lowest sub-channel may not be entirely contained in the lowest RB set
· FFS whether/how to handle the case where UEs supporting different bandwidths can use the same resource pool to communicate with each other, e.g., whether/how to additionally support Option 2 below
· Option 2: PSCCH locates in every RB set of corresponding PSSCH
· Note: the above options do not imply any restriction on the mapping of sub-channels to PRBs.
· FFS other details


There is one FFS part on the case that whether/how to handle the case where UEs supporting different bandwidths can use the same resource pool to communicate with each other. Based on current design principles, only one sidelink BWP is supported for SL-U operation. This case requires UEs supporting multiple BWPs. Therefore, it is not a valid case in Rel-18 SL-U.
Proposal 2: It is not a valid case in Rel-18 SL-U where UEs supporting different bandwidths can use the same resource pool to communicate with each other.

Remaining issues on RB set determination
In our contribution [3], how RB sets are determined and indexed in NR-U are discussed. The RB sets are determined based on the configuration of guard band or in a nominal manner, and RB sets are indexed in ascending order from 0 in one BWP. Such design principles can be directly reused for SL-U and should be captured in the spec.
The following TPs are proposed.
·  TP#2
	Reason for change:
	Corrections on NR sidelink evolution.

	
	

	Summary of change:
	In clause 7, adding the description of RB set determination and indexing for SL-U.

	
	

	Consequences if not approved:
	Incomplete support for SL-U



------------------------------------------ Start of text proposal to TS 38.214 v18.0.0------------------------------------------
[bookmark: _Toc29673232][bookmark: _Toc29673373][bookmark: _Toc29674366][bookmark: _Toc36645596][bookmark: _Toc45810645][bookmark: _Toc137117188]<<< UNCHANGED PARTS OMITTED >>>
7 UE procedures for transmitting and receiving on a carrier with intra-cell guard bands
For operation with shared spectrum channel access for FR1, when the UE is configured with any of IntraCellGuardBandsPerSCS for UL carrier and for DL carrier with SCS configuration , or is configured with intraCellGuardBandsSL-List for SL carrier with SCS configuration , the UE is provided with  intra-cell guard bands on a carrier with , each defined by start CRB and size in number of CRBs,  and , provided by higher layer parameters startCRB and nrofCRBs, respectively, where . The subscript x is set to SL, DL and UL for the sidelink, downlink and uplink, respectively. Where there is no risk of confusion, the subscript x can be dropped. The intra-cell guard bands separate RB sets, each defined by start and end CRB, and , respectively. The UE does not expect that nrofCRBs is configured with non-zero value smaller than the applicable intra-cell guard bands as specified in [8, TS 38.101-1] corresponding to  and carrier size . The UE determines the start and end CRB indices for  as
 
and
 
The RB set with index  consists of  resource blocks where . When the UE is not configured with IntraCellGuardBandsPerSCS for UL carrier and for DL carrier with SCS configuration , or is not configured with intraCellGuardBandsSL-List for SL carrier with SCS configuration ,  the UE determines the CRB indices for the intra-cell guard band(s), if any, and corresponding RB set(s) according to the nominal intra-cell guard band and RB set pattern as specified in [8, TS 38.101-1] corresponding to  and carrier size . For either or both DL and UL, or SL, if the nominal intra-cell guard band and RB set pattern as specified in [8, TS 38.101-1] contains no intra-cell guard bands, the number of RB sets for the carrier is .
For a carrier with , the UE expects  and  where  for a BWP i configured by initialDownlinkBWP or BWP-Downlink for the DL BWP, or initialUplinkBWP or BWP-Uplink for the UL BWP, or SL-BWP-Config for the SL BWP. Within the BWP i, RB sets are numbered in increasing order from 0 to  where  is the number of RB sets contained in the BWP i and RB set 0 within the BWP i corresponds to RB set  in the carrier and RB set  within the BWP i corresponds to RB set  in the carrier.
<<< UNCHANGED PARTS 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 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 guard band PRBs, configured by higher layer parameter, intraCellGuardBandsSL-List, or determined according to the nominal intra-cell guard band and RB set pattern as specified in [8, TS 38.101-1] when higher layer parameter, intraCellGuardBandsSL-List,  is not configured.
<<< UNCHANGED PARTS OMITTED >>>
-------------------------------------------End of text proposal to TS 38.214 v18.0.0------------------------------------------

· TP#3
	Reason for change:
	Corrections on NR sidelink evolution.

	
	

	Summary of change:
	In clause 5.3.3, adding the description of the configuration of RB set and intra-cell guard band for SL-U.

	
	

	Consequences if not approved:
	Incomplete support for SL-U



---------------------------------------- Start of text proposal to TS 38.101-1 v18.2.0-----------------------------------------
[bookmark: _Toc21344196][bookmark: _Toc29801680][bookmark: _Toc29802104][bookmark: _Toc29802729][bookmark: _Toc36107471][bookmark: _Toc37251230][bookmark: _Toc45888016][bookmark: _Toc45888615][bookmark: _Toc61367255][bookmark: _Toc61372638][bookmark: _Toc68230578][bookmark: _Toc69083991][bookmark: _Toc75466998][bookmark: _Toc76509020][bookmark: _Toc76718010][bookmark: _Toc83580320][bookmark: _Toc84404829][bookmark: _Toc84413438]5.3.3	Minimum guardband and transmission bandwidth configuration
<<< UNCHANGED PARTS OMITTED >>>
For a UE supporting wideband operation, the nominal intra-cell guard bands and the corresponding sizes of the RB sets separated by the said guard bands are as specified in Table 5.3.3-2 for each UE channel bandwidth and sub-carrier spacing for the sidelink, downlink and uplink. The nominal intra-cell guard bands in Table 5.3.3-2 are applicable when the respective IE intraCellGuardBandsSL-List, intraCellGuardBandsUL-List and intraCellGuardBandsDL-List [7] for the sidelink, uplink and downlink are not provided, as specified in [10] clause 7. 
Table 5.3.3-2: Nominal intra-cell guard bands for wideband operation
	SCS
(kHz)
	40 MHz
	60 MHz
	80 MHz

	15
	105-6-105
(216)
	N/A
	N/A

	30
	50-6-50
(106)
	50-6-50-6-50
(162)
	50-6-50-5-50-6-50
(217)

	60
	23-5-23
(51)
	23-5-23-5-23
(79)
	23-5-23-5-23-5-23
(107)

	NOTE 1:	The intra-cell guard band is denoted TBW0-GB0-…-GBN_RBset-2-TBWN_RBset-1 for N_RBset > 1 number of RB-sets with TBWr the maximum transmission bandwidth (PRB) of RB-set r and GBr the guard band (PRB) above the upper edge of RB-set r. The RB-set 0 is starting at the first common resource block (CRB) of the carrier as indicated by offsetToCarrier. The total transmission bandwidth configuration (size of resource grid) including guard bands is given in between parentheses.



For a UE that supports shared spectrum channel access, there are no sidelink, uplink or downlink intra-cell guard bands for operation with 10 MHz and 20 MHz channel bandwidths; the maximum transmission bandwidth configurations for these channel bandwidths are in accordance with clause 5.3.2.
For each UE channel bandwidth and sub-carrier spacing given by Table 5.3.3-2, the maximum transmission bandwidth configuration of the carrier including intra-cell guard bands, if configured for the sidelink, uplink and downlink by the respective IE intraCellGuardBandsSL-List, intraCellGuardBandsUL-List and intraCellGuardBandsDL-List [7], and corresponding RB-set(s) shall be in accordance with clause 5.3.2 with a minimum inter-cell guard band of the UE channel bandwidth as specified in Table 5.3.3-1 for the sidelink, uplink and downlink. Minimum requirements specified for wideband operation in Clause 6 and Clause 7 also apply for intra-cell guard bands larger than the nominal sizes in Table 5.3.3-2 as listed in Table 5.3.3-3 for each sub-carrier spacing; each guard band in order of CRB index must be larger than or equal to the corresponding nominal guard band specified in Table 5.3.3-2 for each channel bandwidth.
Table 5.3.3-3: Applicable intra-cell guard bands for wideband operation
	Parameter
	Unit
	SCS

	
	
	15 kHz
	30 kHz

	Intra-cell guard band (size)
	PRB
	6,7
	5,6,7

	Transmission bandwidth (size) of RB-set
	PRB
	104,105
	49,50,51



If the UE is configured with zero width intra-cell guard bands for the sidelink, uplink and downlink by the IE intraCellGuardBandsSL-List, intraCellGuardBandsUL-List and intraCellGuardBandsDL-List [7] on a carrier greater than 20 MHz, the maximum transmission bandwidth configuration for the sidelink, uplink and downlink shall be in accordance with clause 5.3.2 with a minimum inter-cell guard band of the UE channel bandwidth as specified in Table 5.3.3-1.
<<< UNCHANGED PARTS OMITTED >>>
-----------------------------------------End of text proposal to TS 38.101-1 v18.2.0-----------------------------------------
Proposal 3: Modify the description of current specification regarding RB set and intra-cell guard band determination and adopt TP#2-3.

PSCCH/PSSCH transmission
Remaining issues on contiguous RB-based structure
Remaining issues on resource selection enhancement
In RAN1#114 meeting, the agreement on the additional resource exclusion operation caused by guard band PRB for contiguous RB-based structure was achieved, where the candidate resource including guard band PRBs in its lowest sub-channel is excluded in step 1 [4]. 
	Agreement
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”:
· Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Such exclusion is performed in PHY layer, and such candidate resource is excluded in Step 1


In the latest version of TS 38.214, Mtotal is set to the total number of all the remaining candidate resources after the additional resource exclusion operation in step 1). From our understanding, the initial candidate resource set SA should be consistent with Mtotal, i.e., the excluded candidate resources in step 1) should not be numbered in Mtotal and not included in the initial candidate resource set SA. Otherwise, if SA is initialized to the set of all the candidate resources in step 4), then it is a possible case UE will select transmission resource with guard band PRBs in its lowest sub-channel, which is contradictory with previous agreement. Thus, SA in step 4) should be initialized to the set of all the remaining candidate resources identified in step 1). 
The following TP is proposed.
· TP#4
	Reason for change:
	Corrections on NR sidelink evolution.

	
	

	Summary of change:
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]In clause 8.1.4, correct the definition of SA, which should be initialized to the set of all the remaining candidate resources identified in step 1).

	
	

	Consequences if not approved:
	UE may select transmission resource with guard band PRBs in its lowest sub-channel ,which is contradictory with previous agreement.



------------------------------------------ Start of text proposal to TS 38.214 v18.0.0------------------------------------------
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 OMITTED >>>
4)	The set  is initialized to the set of all the remaining candidate single-slot resources or candidate multi-slot resources identified in step 1).
<<< UNCHANGED PARTS OMITTED >>>
-------------------------------------------End of text proposal to TS 38.214 v18.0.0------------------------------------------
Proposal 4: Modify the description of current specification regarding resource selection procedure and adopt TP#4. 

Remaining issues on TBS determination
For IRB-based structure, a possible case is that the number of PRBs used for different transmissions of one TB may be different caused by guard band PRBs, so the reference PRB number N_ref is introduced for TBS determination. A similar issue is also existed for contiguous RB-based structure. Because the guard band PRBs can only be used if PSSCH transmission spans over two RB sets and the corresponding LBT is successful, so the PRBs used for different transmissions of one TB may be different. As shown in Figure 1, (sub-channel#0+sub-channel#1) and (sub-channel#3+sub-channel#4 not including guard band PRBs) are used for initial transmission and re-transmission respectively, then the further raised problem is how to calculate TBS. Based on the given method for IRB-based structure, a similar approach can be used for TBS determination for contiguous RB-based structure, that is introducing a reference number of PRBs of one sub-channel used for TBS determination.


Figure 1: Sub-channel indexing for contiguous RB-based structure
The following TP is proposed.
· TP#5
	Reason for change:
	Corrections on NR sidelink evolution.

	
	

	Summary of change:
	In clause 8.1.3.2, introducing reference number of PRBs of one sub-channel used for TBS determination for contiguous RB-based structure.

	
	

	Consequences if not approved:
	Incorrect TBS determination for contiguous RB-based structure.



------------------------------------------ Start of text proposal to TS 38.214 v18.0.0------------------------------------------
[bookmark: _Toc29673241][bookmark: _Toc29673382][bookmark: _Toc29674375][bookmark: _Toc36645605][bookmark: _Toc45810654][bookmark: _Toc130409861]8.1.3.2	Transport block size determination
<<< UNCHANGED PARTS OMITTED >>>

-	A UE determines the total number of REs allocated for PSSCH () by , where
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	nPRB is the total number of allocated PRBs for the PSSCH. If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, a reference number of PRBs (nref) per interlace within 1 RB set, numRefPRBOfInterlace, is provided by higher layers for determination of total number of PRBs for PSSCH, that is nPRB = nref * ninter,subCH * nsubCH * nRB-set, where ninter,subCH is given by the higher layer parameter numInterlacePerSubchannel, nsubCH is the number of occupied sub-channels within one RB set  for the PSSCH, and  nRB-set is the number of occupied RB sets  for the PSSCH. If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB’, a reference number of PRBs (nref2) per sub-channel, numRefPRBOfSubch, is provided by higher layers for determination of total number of PRBs for PSSCH, that is nPRB = nref2 * nsubCH2, where nsubCH2 is the number of occupied sub-channels for the PSSCH.
-	 is the total number of REs occupied by the PSCCH and PSCCH DM-RS.
-	 is the number of coded modulation symbols generated for 2nd-stage SCI transmission (prior to duplication for the 2nd layer, if present) according to Clause 8.4.4 of [5, TS 38.212], with the assumption of .
<<< UNCHANGED PARTS OMITTED >>>
-------------------------------------------End of text proposal to TS 38.214 v18.0.0------------------------------------------
Proposal 5: Modify the description of current specification regarding TBS determination and adopt TP#5. 

Remaining issues on IRB-based structure
The issues about sub-channel indication for PSCCH/PSSCH transmissions were discussed in RAN1#113 meeting and the following working assumption with some FFS parts was achieved [5]. 
	Working assumption
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Use  to indicate used sub-channel index(s)
·  is conveyed in 1st stage SCI
·  is calculated as below
· If sl-MaxNumPerReserve is 2 then
· 
· If sl-MaxNumPerReserve is 3 then
· 
· where
·  denotes the starting sub-channel index for the second resource
·  denotes the starting sub-channel index for the third resource
·  is the number of sub-channels for each RB set
·  is the number of used sub-channels for each RB set for each of the indicated resources
· FFS: whether/how to use spare states of  to indicate using non-contiguous interlaces
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]FFS: whether additionally support different number of RB set(s) in such case while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB
· FFS: whether additionally support using bitmap


In NR-U, the spare states of RIV can be used to indicate non-contiguous interlaces. However, such mechanism is not feasible for SL-U. Firstly, the RIV in NR-U is used to indicate only one transmission resource, but up to three transmission resources need to be indicated for SL-U. Thus, three times as much indication payload is needed or the same frequency resources should be applied for all the three transmissions if only one RIV is used. Secondly, especially for mode 2 operation, if such enhancement is supported, which means multiple types of candidate resource should be defined, so the complexity of resource selection procedure will be largely increased, such as UE should firstly decide whether contiguous IRB-based candidate resources or non-contiguous IRB-based resources are selected.
Proposal 6: It is not supported to use spare states of FRIV to indicate using non-contiguous interlaces.

Similarly, if bitmap is supported for sub-channel indication, it will introduce larger payload size for resource indication considering up to three transmission resources should be indicated, or giving some harsh restrictions if only one bitmap is used to indicate more than one transmissions that all the indicated transmissions should use the same frequency resource. Thus, bitmap is not preferred to be used for resource indication in Rel-18 SL-U.
Proposal 7: It is not supported to use bitmap to indicate sub-channel.

Regarding the second FFS, with the motivation to positively reuse the resource indication method in Rel-16/17 NR SL and reduce the signaling payload, the RB set number for the initial transmission and the reserved re-transmissions of one TB should always be the same, so the second FFS should not be supported. Besides, it is unclear that how resource selection procedure is performed if such feature is supported.
Proposal 8: It is not supported to use different number of RB set(s) while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB.

Remaining issues on consistent LBT failure
In the LS received from RAN2, the following information is shared to RAN1 and further enhancements should be designed for resource selection procedure [6]. 
	RAN2 discussed mode 2 resource (re)selection due to the detection of consistent LBT (C-LBT) failure on an RB set, and made the following agreements:  
· MAC informs PHY of the RB set information where SL C-LBT failure was detected.
· During resource (re)selection, PHY excludes the resources for the RB set where C-LBT failure was detected. 


For contiguous RB-based structure, additional resource exclusion operation is performed in step 1 to avoid PSCCH transmission using the sub-channel with guard band PRBs. The similar principle can be applied for the enhanced resource selection procedure with RB set declared C-LBT failure, where the candidate single-slot/multi-slot resource overlapped with RB set declared C-LBT failure should be additionally excluded in step 1. Then Mtotal is set to the number of all the remaining candidate single-slot/multi-slot resources, and SA in step 4) is initialized as the set of all the remaining candidate single-slot/multi-slot resources identified in step 1. 
The following TP is proposed.
· TP#6
	Reason for change:
	Corrections on NR sidelink evolution.

	
	

	Summary of change:
	In clause 8.1.4, adding the additional resource exclusion operation to avoid using candidate single-slot/multi-slot resource overlapped with RB set declared C-LBT failure.

	
	

	Consequences if not approved:
	PSCCH/PSSCH transmision resource may be overlapped with RB set declared C-LBT failure.



------------------------------------------ Start of text proposal to TS 38.214 v18.0.0------------------------------------------
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 OMITTED >>>
1) If a number of consecutive slots is provided with a value larger than 1, the candidate multi-slot resource definition is applied. Otherwise, the candidate single-slot resource definition is applied. 
	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', a candidate multi-slot resource   is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot . 
	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, a candidate multi-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot  in  contiguous RB sets starting from RB set z. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided, a candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels or  contiguous sub-channels in  contiguous RB sets included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource or one candidate multi-slot resource for UE performing full sensing, in a set of Y candidate slots within the time interval  correspond to one candidate single-slot resource for UE performing periodic-based partial sensing together with contiguous partial sensing and resource (re)selection triggered by periodic transmission (), or in a set of Y' candidate slots within the time interval  correspond to one candidate single-slot resource for UE performing at least contiguous partial sensing and resource (re)selection triggered by aperiodic transmission (), where 
-	selection of  is up to UE implementation under   , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP; 
[bookmark: _Hlk26190437]-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet delay budget (in slots); otherwise is set to the remaining packet delay budget (in slots).
-	 is selected by UE where .
-	 is selected by UE where . When the UE performs at least contiguous partial sensing and if , the UE selects a set of  candidate slots with corresponding PBPS and/or CPS results (if available). If the number of candidate slots  is smaller than , it is up to UE implementation to include other candidate slots.
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, configured by higher layer parameter, intraCellGuardBandsSL-List.
If the higher layer parameter rbSetsWithConsecutiveLBTFailure is provided, the UE shall exclude candidate single-slot or candidate multi-slot resources overlapped with at least one RB set indicated by higher layer parameter rbSetsWithConsecutiveLBTFailure.
The total number of remaining candidate single-slot resources or candidate multi-slot resources is denoted by .
<<< UNCHANGED PARTS OMITTED >>>
4)	The set  is initialized to the set of all the remaining candidate single-slot resources or candidate multi-slot resources identified in step 1). 
<<< UNCHANGED PARTS OMITTED >>>
-------------------------------------------End of text proposal to TS 38.214 v18.0.0------------------------------------------
Proposal 9: Modify the description of current specification regarding resource selection procedure and adopt TP#6. 

PSFCH and SL HARQ 
Remaining issues on PSFCH resource configuration
In RAN1#114 meeting, the following agreement was achieved regarding PSFCH resource configuration [4].
	Agreement
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)” and “For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)”, support:
· Slot index of 1st PSFCH occasion (denoted as slot k) of a PSCCH/PSSCH transmission is determined in the same way as legacy NR SL
· The nth PSFCH occasion is in slot 
· Alt 1: P is equal to the (pre-)configured PSFCH periodicity, i.e., P is provided by sl-PSFCH-Period
· 
· Within a slot including PSFCH, for each RB set, the (pre-)configured PRBs for PSFCH transmission on this RB set are divided into N different PRB sets (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s)
· Within this RB set, for one sub-channel on one slot of PSCCH/PSSCH transmission, its nth PSFCH occasion includes PRBs belonging to above set#n in slot  
· FFS: whether to use 1 or N bitmaps to indicate resource for N candidate PSFCH occasion(s), respectively


Considering that PSFCH resource is determined within the associated PRB set per PSFCH occasion, thus the PRBs for PSFCH transmission should be divided into different groups and mapped to multiple PSFCH occasions. To achieve such motivation, N bitmaps are needed to indicate PSFCH resources, where the first bitmap indicates the first PRB set used for the first PSFCH occasion, the second bitmap indicates the second PRB set used for the second PSFCH occasion and so on. And the bitmap should be configured to guarantee that PSFCH resources are presented in every RB set.
Proposal 10: N bitmaps are needed to indicate PSFCH resources for N candidate PSFCH occasions respectively, and it should be guaranteed that PSFCH resources are presented in every RB set.

Remaining issues on multiple PSFCH occasions
In RAN1#114 meeting, the following proposals were discussed regarding multiple PSFCH occasions [4].
	[L] Proposal 4-11 (N PSFCH occasions, HARQ RTT, z=a+b)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool”:
· Down-select one of followings in RAN1#114:
· Alt 1: Z is updated as Z=a + b + c, where 
· a and b remain the same as legacy NR SL
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.
· Alt 2: Z = a + b, where
· a is re-defined as: a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
· b remains the same as legacy NR SL
· Alt 3: no update on Z, i.e., a and b remain the same as legacy NR SL
· Note: the meaning of a and b in legacy NR SL is
· a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources
· b is the time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.
[L] Proposal 4-13 (N PSFCH occasions, in different RB sets of the same slot)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, down-select one of the followings in RAN1#114:
· Alt 1: Do not support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· Alt 2: Support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
FFS details


Regarding proposal 4-11, in order to increase the channel availability for PSFCH transmission and avoid unnecessary PSSCH retransmissions, the definition of HARQ RTT should be updated to guarantee that all the associated multiple PSFCH occasions are located within two adjacent PSCCH/PSSCH transmissions. And considering that the legacy definition of a is preferred to be unchanged which can be reused to determine the first PSFCH occasion as in legacy NR SL with less specification updates, only alt 1 should be supported. 
Proposal 11: The minimum time gap Z between two adjacent PSCCH/PSSCH transmission should be update as Z = a + b + c, where
· a and b remain the same as legacy NR SL.
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.

Regarding the location of multiple PSFCH occasions, considering the heavy workload of alt 2, such as PSFCH resource configuration and PSFCH resource determination should be further studied if alt 2 is supported, alt 1 is preferred and the related work on PSFCH resource determination can be closed.
Proposal 12: Do not support the candidate PSFCH occasions associated with one PSCCH/PSSCH transmission are in different RB sets of the same slot. 

PSFCH dropping due to LBT failure 
In RAN1#114 meeting, the PSFCH transmission behavior was discussed and the following proposal was proposed to avoid COT interruption [4].
	[L] Proposal 4-5 (PSFCH, COT interruption)
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings in RAN1#114:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· Such PSFCH occasion(s) is indicated by COT initiating UE
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Such PSFCH-like signal is PSFCH sequence on common interlace
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Down-select on of followings:
· Alt 1: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured interlace
· Alt 2: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Randomly pick among PSFCH resources associated with UE's own empty slot/subchannel mapped to that PSFCH occasion.
· Alt 3: Such PSFCH-like signal is a PSFCH sequence on a (pre-)configured PSFCH resource
· Alt 4: no optimization for this case
· For the case where OCB is not required and legacy PSFCH format is used
· Down-select on of followings:
· Alt A: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured PRB
· Alt B: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Randomly pick among PSFCH resources associated with UE's own empty slot/subchannel mapped to that PSFCH occasion.
· Alt C: no optimization for this case
· For above PSFCH sequence, the cyclic shift is up to UE implementation
· Option 3: no optimization for this case
· Option 4: The UE may transmit during the gap intended for PSFCH transmission, what to transmit is up to UE implementation
· FFS details, e.g., on which PSFCH PRB(s)


Some companies proposed to transmit PSSCH or transmit PSFCH-like signal to avoid COT interruption when no PSFCH transmission is intended to be performed by the initiating UE or responding UE. From our perspective, such enhancements are not really needed. Even from a UE perspective (either initiating UE or responding UE), it deems there is no PSFCH transmission, but due to half-duplex restriction, it cannot exactly know whether PSFCH transmissions are actually performed by other UEs on the PSFCH duration within the COT. If the additional PSSCH transmission or PSFCH-like signal transmission is performed, it will cause some interference to other UE’s PSFCH transmission. Thus, option 1/2 is over optimized and option 3 should be supported. 
Proposal 13: Regarding the proposed options to avoid COT interruption for PSFCH transmission, option 3 (no optimization for this case) is the preference.
S-SSB and synchronization
Remaining issues on S-SSB repetition transmission in multiple RB sets
In RAN1#112bis-e meeting, the repetitive-based S-SSB transmission in multiple RB sets is supported [7].
	Agreement
When the SL-BWP contains multiple RB sets, study the followings:
· When UE attempts to transmit S-SSB in a S-SSB occasion (e.g., R16/17 S-SSB occasion, R18 additional candidate S-SSB occasion)
· Alt 1: UE may transmit S-SSB repetition in more than one RB set 
· FFS details, e.g., location of such S-SSB repetition(s) (e.g., (pre-)configured and/or pre-defined), whether/how to address potential power reduction and/or potential fluctuation of PSBCH-RSRP
· FFS: the relationship with UE’s COT
· FFS: the scenario that UE may or may not transmit S-SSB repetition in more than one RB set
· Note: whether UE can transmit S-SSBs over non-contiguous RB sets is subject to RAN4’s reply, details can be found in RAN1’s LS to RAN4 in R1-2304218


Based on the discussion procedure in RAN1, such feature is proposed mainly for COT interruption avoidance, where UE can transmit additional S-SSB in non-anchor RB set(s) if a shared COT is identified and UE needs to transmit S-SSB in such COT duration. But in current specification, the pre-condition for S-SSB repetition transmission over multiple RB sets is not clearly captured (the above second FFS is not resolved), which causes a UE can perform additional S-SSB transmission in any non-anchor RB set even without a shared COT, and multi-channel access needs be performed for such S-SSB transmission. Such flexibility diverges from RAN1’s initial intention, so the pre-condition should be explicitly captured. 
The following TP is proposed.
· TP#7
	Reason for change:
	Corrections on NR sidelink evolution.

	
	

	Summary of change:
	In clause 16.1, providing the pre-condition for S-SSB repetition transmission in multiple RB sets.

	
	

	Consequences if not approved:
	UE may perform S-SSB repetition transmission in multiple RB sets even without a shared COT, which diverges from RAN1’s initial intention to support such feature.



------------------------------------------ Start of text proposal to TS 38.213 v18.0.0------------------------------------------
16.1.	Synchronization procedures
<<< UNCHANGED PARTS OMITTED >>>
For operation with shared spectrum channel access, a UE attempts to transmit at least S-SS/PSBCH blocks in the slots including S-SS/PSBCH blocks in the anchor RB set. Additionally, UE may transmit S-SS/PSBCH blocks in the slots including S-SS/PSBCH blocks in the non-anchor RB set in additional to the anchor RB set when such non-anchor RB set is included in a shared channel occupancy. The UE applies CP extension to the first symbol of an S-SS/PSBCH block and within the first one or two symbols before the first symbol of the S-SS/PSBCH block according to an index [4, TS 38.211] provided by sl-CP-Extension-SSB.  
<<< UNCHANGED PARTS OMITTED >>>
-------------------------------------------End of text proposal to TS 38.213 v18.0.0------------------------------------------
Proposal 14: Modify the description of current specification regarding the S-SSB repetition transmission in multiple RB sets and adopt TP#7. 

Congestion control
Remaining issues on the definition of SL RSSI
In Rel-18 SL-U, two candidate starting symbols for PSSCH transmission were adopted, so the legacy definition of SL RSSI is not applicable anymore for SL-U. Firstly, considering that the candidate starting symbols/AGC symbols cannot be used for RSSI measurement, so the legacy definition is not applicable where only the first OFDM symbol for PSCCH/PSSCH transmission is excluded in SL RSSI measurement. Thus, at least the second candidate starting symbols should be additionally excluded for SL-U RSSI measurement. 
Besides, based on the definition, the RSSI is measured as the line average of the received power over all the available OFDM symbols (not including the AGC symbol), the value of SL RSSI will be smaller if PSCCH/PSSCH transmission starting from the second staring symbol. As shown in Figure 2, the total received power is accumulated from symbol #7-symbol#12 in the second slot, but 11 symbols will be used to determine the average value of the total received power (excluding 2 candidate starting symbols and 1 GP symbol), so the calculated RSSI will be smaller and cannot reflect the real CBR, which will further make some impacts on the transmission parameter determination. Thus, the SL RSSI used for CBR determination can be updated to max{SL RSSI-1, SL RSSI-2} considering the characteristics of slot structure of SL-U, where,
· SL RSSI-1 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH excluding the first candidate starting symbol and the second candidate starting symbols.
· SL RSSI-2 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH starting from the 2nd OFDM symbol after the second candidate starting symbol.


Figure 2: Two candidate starting symbols configured for PSCCH/PSSCH transmission
The following TP is proposed.
· TP#8
	Reason for change:
	Corrections on NR sidelink evolution.

	
	

	Summary of change:
	In clause 5.1.25, providing the definition of SL RSSI applied for SL-U.

	
	

	Consequences if not approved:
	Incorrect definition of SL RSSI applied for SL-U.



------------------------------------------ Start of text proposal to TS 38.215 v18.0.0------------------------------------------
[bookmark: _Toc524695283][bookmark: _Toc29045126][bookmark: _Toc29901467][bookmark: _Toc29901514][bookmark: _Toc35596395][bookmark: _Toc44881131][bookmark: _Toc51776301][bookmark: _Toc98515730]<<< UNCHANGED PARTS OMITTED >>>
5.1.25	Sidelink received signal strength indicator (SL RSSI)

	Definition
	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided, Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol.
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB' or ‘interlaceRB’, Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the maximum value of SL RSSI_1 and SL RSSI_2, where
· SL RSSI_1 is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH excluding the first candidate starting symbol and the second candidate starting symbol.
· SL RSSI_2 is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH starting from the second OFDM symbol after the second candidate starting symbol.
For frequency range 1, the reference point for the SL RSSI shall be the antenna connector of the UE. For frequency range 2, SL RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL RSSI value shall not be lower than the corresponding SL RSSI of any of the individual receiver branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


<<< UNCHANGED PARTS OMITTED >>>
-------------------------------------------End of text proposal to TS 38.215 v18.0.0------------------------------------------
Proposal 15: Modify the description of current specification regarding the definition of SL RSSI and adopt TP#8. 

Remaining issues on the definition of SL CBR
In legacy NR SL, CBR is defined as the portion of sub-channels in the whole resource pool whose measured RSSI exceeds a (pre-)configured threshold. However, for SL-U, as discussed in section 2.2.3, the RB set declared C-LBT failure cannot be used for PSCCH/PSSCH transmission, i.e., the effective frequency domain for resource selection is not the whole resource pool but the remaining RB set(s) excluding the RB set declared C-LBT failure. To guarantee the accuracy of measured CBR, the CBR measurement window should be consistent with the effective resource selection window in frequency domain, where the RB set declared C-LBT failure should be excluded.
The following TP is proposed.
· TP#9
	Reason for change:
	Corrections on NR sidelink evolution.

	
	

	Summary of change:
	In clause 5.1.27, providing the definition of SL CBR applied for SL-U.

	
	

	Consequences if not approved:
	Incorrect definition of SL CBR applied for SL-U.



------------------------------------------ Start of text proposal to TS 38.215 v18.0.0------------------------------------------
<<< UNCHANGED PARTS OMITTED >>>
5.1.27	Sidelink channel busy ratio (SL CBR)

	Definition
	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided, SL Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of sub-channels in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter sl-TimeWindowSizeCBR. When UE is configured to perform partial sensing by higher layers (including when SL DRX is configured), SL RSSI is measured in slots where the UE performs partial sensing and where the UE performs PSCCH/PSSCH reception within the CBR measurement window. The calculation of SL CBR is limited within the slots for which the SL RSSI is measured. If the number of SL RSSI measurement slots within the CBR measurement window is below a (pre-)configured threshold, a (pre-)configured SL CBR value is used.
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB' or ‘interlaceRB’, SL Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of sub-channels in the resource pool excluding RB set declared C-LBT failure, if provided by higher layer parameter rbSetsWithConsecutiveLBTFailure, whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter sl-TimeWindowSizeCBR.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


<<< UNCHANGED PARTS OMITTED >>>
-------------------------------------------End of text proposal to TS 38.215 v18.0.0------------------------------------------
Proposal 16: Modify the description of current specification regarding the definition of SL CBR and adopt TP#9. 

Editorial corrections on TS 38.214
In the CR discussion of RAN1#114 meeting, the definition of  applied for different structures have been updated,  and it has been endorsed to remove the duplicated sentence “the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, ”, but fail to be captured in current version of TS 38.214. Thus, the following TP is proposed.
· TP#10
	Reason for change:
	Corrections on NR sidelink evolution.

	
	

	Summary of change:
	In clause 8.1.4, removing the duplicated part of “the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, ”.

	
	

	Consequences if not approved:
	Editorial error in the specification.



------------------------------------------ Start of text proposal to TS 38.214 v18.0.0------------------------------------------
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 OMITTED >>>
-	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided, the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot is . If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB',  corresponds to the number of sub-channels within all used RB sets to be used for the PSCCH/PSSCH transmission in a slot. If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’,  corresponds to the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot in each RB set,
-	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, the number of used RB sets for one PSCCH/PSSCH transmission, LRBset.
-	optionally, the number of consecutive slots for Multi-consecutive slots transmission, .
-	the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, ;
<<< UNCHANGED PARTS OMITTED >>>
-------------------------------------------End of text proposal to TS 38.214 v18.0.0------------------------------------------
Proposal 17: Modify the editorial error of TS 38.214 and adopt TP#10.

Higher layer parameters
In RAN1#114 meeting, multiple higher layer parameters related to SL-U physical channel design are proposed but without any online discussion caused by limited time. In the section, the newly defined and previous proposed parameters that should be updated for SL-U physical channel design are discussed respectively.
Newly defined higher layer parameters
Resource pool configuration
In RAN1#109-e meeting, it was achieved agreement that one resource pool includes integer number of RB sets [8]. 
	Agreement
SL BWP, SL resource pool in R16/R17 NR SL and RB set in R16 NR-U are reused for SL-U as baseline
· Only one SL BWP is (pre-)configured within a carrier
· The SL BWP is (pre-)configured to include one or multiple SL resource pools
· At least support that one SL resource pool can be (pre-)configured to include integer number of RB sets
· FFS: whether/how to support one SL resource pool can include sub-set of PRBs of one RB set
· FFS: the applicable resource pool
· FFS: the impact on sub-channel size and number of sub-channels in a resource pool if sub-channel is supported
· PRBs within intra-cell guard band of two adjacent RB sets belong to a resource pool if the resource pool includes the two adjacent RB sets
· FFS details, e.g., how such PRBs are used, the applicable resource pool, etc.
· FFS: whether R16/R17 NR SL S-SSB slots and/or new S-SSB slots (if supported) are excluded from resource pool
· FFS: which slots belong to resource pool, e.g., how to set the value of bitmap, whether to consider SL-U/NR-U operating in the same carrier and whether TDD configuration are considered, etc.
· FFS: the impact of PSCCH/PSSCH mapping to frequency resources on resource pool configuration, on sub-channel definition if sub-channel is supported, etc.


One higher layer parameter, sl-NumRBSetOfResourcePool, should be defined to indicate the number of RB sets within one resource pool. Besides, as discussed in section 2.1.3, one SL BWP is expected to be (pre-)configured integer number of RB sets, so another higher layer parameter, sl-NumRBSetOfBWP, should be introduced to indicate the number of RB sets within one SL BWP.
Another issue is how to identify the staring/reference point of a resource pool in frequency domain. In Rel-16/17 NR SL, sl-StartRB-Subchannel is used to indicate the lowest RB index of the sub-channel with the lowest index as the reference point. However, reusing such parameter directly for IRB-based structure is not feasible and will cause some ambiguities, because the sub-channel with the lowest index is not necessarily the first sub-channel in frequency domain. Thus, a newly defined parameter should be introduced to indicate the first PRB of the RB set with the lowest index or to indicate the first PRB of the first sub-channel in frequency domain of a resource pool. And compared with the introduction of the starting RB set index, such parameter is more flexible and with less specification changes.
Proposal 18: The following parameters should be specified that are used to determine the frequency resources of resource pool or BWP.
· sl-NumRBSetOfResourcePool: Indicating the number of RB sets within one resource pool.
· sl-NumRBSetOfBWP: Indicating the number of RB sets within one SL BWP.
· sl-StartRB-RBSet: Indicating the PRB with the lowest index of the RB set with the lowest index.

TBS determination for contiguous RB-based structure
As discussed in section 2.2.1.2, one higher layer parameter, numRefPRBOfSubch, should be introduced to indicate the reference number of PRBs of one sub-channel used for TBS determination for contiguous RB-based structure.
Proposal 19: One higher layer parameter, numRefPRBOfSubch, should be introduced to indicate the reference number of PRBs of one sub-channel used for TBS determination for contiguous RB-based structure.

PSFCH resources configuration
In previous meeting, one structure adopted for PSFCH transmission is one common IRB and K3 dedicated PRBs. The highlight part in the following agreement needs newly defined higher layer parameter. And it is expected that the common IRB and all the dedicated PRBs are orthogonal through (pre-)configuration.
	Agreement
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding common interlace, index of common interlace is (pre-)configured per resource pool.


Proposal 20: One higher layer parameter, interlaceIndexOfCommonInterlace, should be introduced to indicate the index of common IRB used for PSFCH transmission. And it is expected that the common IRB and dedicated PRBs with (pre-)configuration are orthogonal.

Updated higher layer parameters
Based on the following agreements regarding sub-channel definition, one sub-channel includes K interlace(s) within one RB set and such interlace(s) should be contiguous.
	Agreement in RAN1#110bis-e
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding 1 sub-channel equals K interlace(s)
· At least K=1 and K=2 is supported for 15 kHz SCS
· At least K=1 is supported for 30 kHz SCS
· FFS: details related to multiple RB sets
Agreement in RAN1#112
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and interlace, 1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool
Agreement in RAN1#112b-e
For interlace RB-based PSCCH/PSSCH transmission in SL-U, regarding details of mapping between sub-channel and interlace:
· In a resource pool with multiple RB sets, sub-channel with the same index is mapped to K interlace(s) with the same index(s) in different RB sets.
· In a resource pool, support the following
· At least for the agreed case where one SL resource pool can be (pre-)configured to include integer number of RB sets
· Option 2: sub-channel#0 is mapped to K interlace(s) starting from interlace#0
· sub-channel#1 is mapped to K interlace(s) starting from interlace#K, and so on
· At least support that the above K interlace(s) are contiguous
· FFS: whether/how to support the above K interlace(s) are non-contiguous
· FFS: if RAN1 agrees to support that one SL resource pool can be (pre-)configured to include sub-set of PRBs of one RB set, the mapping between sub-channel and interlace for this case will be further discussed
· Interlace is indexed as per NR-U



Based on the following agreement regarding additional S-SSB occasions, one higher layer parameter should be defined to indicate the gap between the legacy S-SSB occasion and the 1st corresponding additional S-SSB occasion.
	Agreement in RAN1#114
Regarding “Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured”, support:
· K is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4}
· Gap_1 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Gap_2 is fixed to Gap_1
· Note:
· Gap_1 is the gap between a R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion
· Gap_2 is the gap between any two adjacent additional candidate S-SSB occasions corresponding to one R16/R17 NR SL S-SSB slot when K>1



Some updates are made in the following table for the proposed higher layer parameters in RAN1#114. 
	Parameter name
	Description
	Value range

	numInterlacePerSubchannel
	Indicates the number of interlaces per sub-channel within a resource pool, i.e. 1 sub-channel =K contiguous interlace(s) within 1 RB set. The applicable values are related to the subcarrier spacing as below:
For SCS = 15 kHz: K=1 or 2
For SCS = 30 kHz: K=1
	ENUMERATED{1, 2}

	gapOfFirstAdditionalSSSBOccasion
	[bookmark: _GoBack]Indicate the gap between each R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion(s). The granularity is physical slot.
	FFS
ENUMERATED{0, 1, 2, 3, 4, …, 639}


Proposal 21: The higher layer parameters in section 3.2 should be confirmed with the proposed updates.
Conclusion
In this contribution, the physical channel structure of SL-U is discussed. Partially, we have following proposals.
Proposal 1: Modify the description of current specification regarding PSFCH/S-SSB transmission and adopt TP#1. 
Proposal 2: It is not a valid case in Rel-18 SL-U where UEs supporting different bandwidths can use the same resource pool to communicate with each other.
Proposal 3: Modify the description of current specification regarding RB set and intra-cell guard band determination and adopt TP#2-3.
Proposal 4: Modify the description of current specification regarding resource selection procedure and adopt TP#4. 
Proposal 5: Modify the description of current specification regarding TBS determination and adopt TP#5. 
Proposal 6: It is not supported to use spare states of FRIV to indicate using non-contiguous interlaces.
Proposal 7: It is not supported to use bitmap to indicate sub-channel.
Proposal 8: It is not supported to use different number of RB set(s) while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB.
Proposal 9: Modify the description of current specification regarding resource selection procedure and adopt TP#6. 
Proposal 10: N bitmaps are needed to indicate PSFCH resources for N candidate PSFCH occasions respectively, and it should be guaranteed that PSFCH resources are presented in every RB set.
Proposal 11: The minimum time gap Z between two adjacent PSCCH/PSSCH transmission should be update as Z = a + b + c, where
· a and b remain the same as legacy NR SL.
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.
Proposal 12: Do not support the candidate PSFCH occasions associated with one PSCCH/PSSCH transmission are in different RB sets of the same slot. 
Proposal 13: Regarding the proposed options to avoid COT interruption for PSFCH transmission, option 3 (no optimization for this case) is the preference.
Proposal 14: Modify the description of current specification regarding the S-SSB repetition transmission in multiple RB sets and adopt TP#7. 
Proposal 15: Modify the description of current specification regarding the definition of SL RSSI and adopt TP#8. 
Proposal 16: Modify the description of current specification regarding the definition of SL CBR and adopt TP#9. 
Proposal 17: Modify the editorial error of TS 38.214 and adopt TP#10.
Proposal 18: The following parameters should be specified that are used to determine the frequency resources of resource pool or BWP.
· sl-NumRBSetOfResourcePool: Indicating the number of RB sets within one resource pool.
· sl-NumRBSetOfBWP: Indicating the number of RB sets within one SL BWP.
· sl-StartRB-RBSet: Indicating the PRB with the lowest index of the RB set with the lowest index.
Proposal 19: One higher layer parameter, numRefPRBOfSubch, should be introduced to indicate the reference number of PRBs of one sub-channel used for TBS determination for contiguous RB-based structure.
Proposal 20: One higher layer parameter, interlaceIndexOfCommonInterlace, should be introduced to indicate the index of common IRB used for PSFCH transmission. And it is expected that the common IRB and dedicated PRBs with (pre-)configuration are orthogonal.
Proposal 21: The higher layer parameters in section 3.2 should be confirmed with the proposed updates.
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