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1. Introduction
In this contribution, we continue discussing remaining issues of physical channel structure and physical procedure of SL-U. The following topics will be discussed in this paper.
· Text proposal for resource pool
· PSFCH power control
· PSFCH/S-SSB transmission on contiguous RB sets 
· PSFCH transmission on multiple RB sets to maintain COT
· PSFCH capacity
· PSFCH-PSSCH resource mapping
· PSFCH priority adjustment
· S-SSB structure
· Multiple starting positions within a slot 
· SL-U RSSI measurement

2. Discussion
2.1 Text proposal for Resource pool 
The following agreements were achieved in RAN1#109-e
	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.




According to the agreement, one resource pool includes integer number of RB sets. While this agreement is not captured in the spec. In section 7 of 38.214, one DL BWP or UL BWP includes integer number of RB sets is described. Similar description can be applied to SL resource pool. Furthermore, according to the highlight part in the table below, the RB sets within the BWP are numbered in increasing order from 0 to . Then for the resource pool configuration, the indexes of associated RB sets which are included in the resource pool can be indicated. The starting PRB of the RP corresponds to the first PRB of the RB set with lowest index within the RP. For interlace-RB based PSCCH/PSSCH transmission, the ending PRB of the RP corresponds to the ending PRB of the RB set with highest index within the RP. For contiguous RB based PSCCH/PSSCH transmission, the ending PRB of the RP depends on the subchannel size and number of subchannels configured for the RP, which is same as legacy NR SL. 
	
<TS38.214>
7. UE procedures for transmitting and receiving on a carrier with intra-cell guard bands
<not related part>

[bookmark: _Hlk149752753]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 configured by 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.

<not related part>




Therefore, we propose the following high layer parameter for resource pool configuration.
Proposal 1: Add the following high layer parameter for RP configuration
	row
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	1
	RBSetIndexOfRP
	Indicates the RB set index in the resource pool 
Note: contiguous RB sets are configured for a resource pool
	SEQUENCE (SIZE (1..)) OF INTEGER (0..)

	N/A
	Per resource pool



Proposal 2: Adopt the Text proposal #1 related to one resource pool includes integer number of RB sets.

******************* Text proposal #1 ******************
	Reason for change: The agreement related to one resource pool includes integer number of RB sets is not captured in spec

	Summary of change: Capture the description that one resource pool includes integer number of RB sets.


	Consequence if not approved: The agreement related the relationship between resource pool and RB set is missing in the spec


	---------------------------- Start of Text Proposal for TS 38.214-----------------------------
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 and 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 DL, UL, or SL for the downlink, uplink, or sidelink, 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 any one or more of DL, UL, 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 configured by 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. Within the SL BWP, the UE expects  and  where  for resource pool j configured by SL-ResourcePool.
When a UE is provided with nrofCRBs = 0 for all intra-cell guard band(s) on a carrier with , the UE is indicated that no intra-cell guard-bands are configured for the carrier and expects . For , the UE expects the number of RBs within a RB set is between 100 and 110. For , the UE expects the number of RBs within a RB set is between 50 and 55 except for at most one RB set which may contain 56 RBs.
<omitted text>




2.2 PSFCH 
2.2.1 PSFCH power control
[bookmark: _Hlk149666089][bookmark: _Hlk149666107]How to perform power control for interlace-RB based PSFCH should be studied. In legacy NR SL, only one PRB is used per PSFCH. During power control procedure, a number of simultaneous PSFCH is selected among  scheduled PSFCH transmissions and transmission power of each PSFCH is determined and equal transmission power of each PSFCH is assumed. For interlace-RB based PSFCH, the following will impact the power control procedure:
· For Alt 1-1b (common interlace + dedicated PRB)
·  The final TX power on common PRB is summary of all PSFCH using the common interlace
· There can be power offset between common PRB and dedicated PRB
· The number of common PRB/common interlace depends on selected  PSFCH. The  PSFCH corresponds to A RB sets, and the number of common PRBs is summary of PRBs of common interlace associated to the A RB sets.
· The number of common PRBs of common interlace per RB set may be different. 
· For Alt 2-3a (dedicated interlace)
·  The number of PRBs per interlace/per PSFCH may be different.
To reuse legacy PSFCH power control procedure as much as possible, we propose the following mechanism for SL-U PSFCH power control.
· Step 1: update  as follows
 [dBm]
where 
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]if sl-PSFCH-Type = ‘type1’ (Alt 2-3a)
·   is equal to reference number of PRB within one interlace, which is determined by high layer parameter numRefPRBOfInterlace
· if sl-PSFCH-Type = ‘type2’ (Alt 1-1b)
· , where  is determined by high layer parameter numDedicatedPRBsForPSFCH
· otherwise,  

· Step 2: reuse legacy power control procedure to select  PSFCHs among  scheduled PSFCH transmissions and determine transmission power of each PSFCH as 
With the modification in step 1, the number of PRBs per PSFCH is same and same transmission power per PSFCH can be guaranteed. Therefore, the same power control mechanism in legacy NR SL can be reused with no modification. 

· Step 3: determine transmission power of each PRB of PSFCH
In step 2, the transmission power   is determined with assumption that only dedicated PRB (for Alt 1-1b) and reference number of PRB (for Alt 2-3a) is used per PSFCH. After determining the transmission power of  , the transmission power should be allocated to all PRBs corresponds to  PSFCHs. After step 2, the total transmission power of  PSFCHs is 
·  if sl-PSFCH-Type = ‘type1’ (Alt 2-3a)
 ) [dBm]
Where  is number of PRBs of the dedicated interlace which corresponds to the transmission resource of the j-th PSFCH within  PSFCHs
· if sl-PSFCH-Type = ‘type2’ (Alt 1-1b)
)  [dBm]
    [dBm]
	 Where
· k is power offset between common PRB and dedicated PRB
· K1 is total number of common PRBs corresponds to   PSFCHs, and 
 
· A is number of RB sets which corresponds to the transmission resource of  PSFCH;
· RBset_a is the a-th RB set within the A RB sets;
·  is the number of PRBs of the common interlace of the a-th RB set;

Proposal 3: The following mechanism is supported for PSFCH power control in SL-U
· update  as follows 
 [dBm]
where 
· if sl-PSFCH-Type = ‘type1’ (Alt 2-3a)
·   is equal to reference number of PRB within one interlace, which is determined by high layer parameter numRefPRBOfInterlace
· if sl-PSFCH-Type = ‘type2’ (Alt 1-1b)
· , where  is determined by high layer parameter numDedicatedPRBsForPSFCH
· otherwise,  
· reuse legacy power control procedure to select  PSFCHs and determine transmission power of each PSFCH as 
· determine transmission power of each PRB of PSFCH
· if sl-PSFCH-Type = ‘type1’ (Alt 2-3a)
 ) [dBm]
Where  is number of PRBs of the dedicated interlace which corresponds to the transmission resource of the jth PSFCH
· if sl-PSFCH-Type = ‘type2’ (Alt 1-1b)
)  [dBm]
 [dBm]
	 Where
· k is power offset between common PRB and dedicated PRB
· K1 is total number of common PRBs corresponds to   PSFCHs, and 
 
· A is number of RB sets which corresponds to the transmission resource of  PSFCH;
· RBset_a is the a-th RB set within the A RB sets;
·  is the number of PRBs of the common interlace of the a-th RB set;

Proposal 4: Adopt the Text proposal #2 related to PSFCH power control.
Proposal 5: How to adjust transmission power considering PSD limitation is up to implementation
******************* Text proposal #2 ******************
	Reason for change: There is no power control mechanism for interlace-RB based PSFCH in the spec

	Summary of change: Capture the power control mechanism for interlace-RB based PSFCH.


	Consequence if not approved: The agreement related the relationship between resource pool and RB set is missing in the spec


	---------------------------- Start of Text Proposal for TS 38.214-----------------------------
[bookmark: _Toc29894880][bookmark: _Toc29899179][bookmark: _Toc29899597][bookmark: _Toc29917333][bookmark: _Toc36498208][bookmark: _Toc45699236][bookmark: _Toc146214468]16.2.3	PSFCH
A UE with  scheduled PSFCH transmissions for HARQ-ACK information and conflict information, and capable of transmitting a maximum of  PSFCHs, determines a number  of simultaneous PSFCH transmissions and a power  for a PSFCH transmission , , 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 
-	is the reference number of PRBs of one PSFCH transmission
    -   For operation with shared spectrum channel access,
        - if sl-PSFCH-Type = ‘type1’,  is equal to reference number of PRB within one interlace, which is determined by high layer parameter numRefPRBOfInterlace;
        -  if sl-PSFCH-Type = ‘type2’, , where  is determined by high layer parameter numDedicatedPRBsForPSFCH;
    - For operation without shared spectrum channel access, 
-    if 
-	if , where  is determined for  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
[bookmark: _Hlk42444922]-	UE autonomously determines  PSFCH transmissions first with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , for , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and , for , is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions
-	else
[bookmark: _Hlk39409839]-	the UE autonomously selects  PSFCH transmissions with ascending order of corresponding priority field values as described in clause 16.2.4.2
-	if , where  is determined for the  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-	the UE autonomously selects  PSFCH transmissions in ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and ,  is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
	and
	 [dBm]
	where  is determined for the  simultaneous PSFCH transmissions according to [8-1, TS 38.101-1] 
-	else
	 [dBm]
	where the UE autonomously determines  PSFCH transmissions with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  and where  is determined for the  PSFCH transmissions according to [8-1, TS 38.101-1].
For operation with shared spectrum channel access,
 -    if sl-PSFCH-Type = ‘type1’, 
) [dBm]
where  is number of PRBs of the dedicated interlace which corresponds to the transmission resource of the j-th PSFCH within  PSFCHs
 -    if sl-PSFCH-Type = ‘type2’,
)  [dBm]
 [dBm]
	  where
- k is provided by sl-PSFCH-Type2-PowerOffset.
- K1 is total number of common PRBs corresponds to   PSFCHs, and  
·  is number of RB sets which corresponds to the transmission resource of  PSFCH;
· RBset_a is the a-th RB set within the A RB sets;
·  is the number of PRBs of the common interlace of the a-th RB set;
For resource pools configured with PSFCH resources overlapping in time, the UE either expects not to be provided with dl-P0-PSFCH or dl-Alpha-PSFCH in any of the resource pools, or expects to be provided with the same values of dl-P0-PSFCH and the same values of dl-Alpha-PSFCH for all the resource pools.
For operation with shared spectrum channel access,
-	if sl-PSFCH-Type = ‘type1’, a UE equally allocates power to all PRBs of an interlace used for a PSFCH transmission 
-	if sl-PSFCH-Type = ‘type2’, a UE allocates power to PRBs of a PSFCH transmission such that 
-	a power for each PRB in a subset of RRBs of a first interlace is ,
-	a power for each PRB in a subset of RRBs of a second interlace is , and
-	, where  is provided by sl-PSFCH-Type2-PowerOffset.


<omitted text>



2.2.2 PSFCH/S-SSB transmission on contiguous RB sets 
The following was agreed in RAN1#114 meeting:
	
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)



Before PSFCH transmission, UE should perform LBT to determine which RB set can be used for PSFCH transmission. If the RB sets correspond to successful LBT are not contiguous, and the UE does not support transmission on non-contiguous RB sets, how to determine the RB sets for PSFCH transmission should be specified. If the RB sets correspond to successful LBT are not contiguous, the group of contiguous RB sets which includes the PSFCH with highest SL priority (lowest priority value) should be selected. 
Proposal 6: If the RB sets correspond to successful LBT are not contiguous, and the UE does not support transmission on non-contiguous RB sets, the group of contiguous RB sets which include the PSFCH with highest SL priority (lowest priority value) should be selected
[bookmark: _Hlk146705695]If UE determines to transmit S-SSB on multiple RB sets, before S-SSB transmission, UE should perform LBT to determine which RB set can be used for S-SSB transmission. If the RB sets correspond to successful LBT are not contiguous, and the UE does not support transmission on non-contiguous RB sets, how to determine the RB sets for S-SSB transmission should be specified. If the RB sets correspond to successful LBT include anchor RB set, the group of contiguous RB sets includes the anchor RB set should be selected. Otherwise, it is up to UE implementation to select the group of contiguous RB sets. 
Proposal 7: If the RB sets correspond to successful LBT include anchor RB set, and the UE does not support transmission on non-contiguous RB sets, the group of contiguous RB sets includes the anchor RB set should be selected. Otherwise, it is up to UE implementation to select the group of contiguous RB sets.

2.2.3 PSFCH transmission on multiple RB sets to maintain COT
If PSSCH transmission occupies multiple RB sets, and PSSCH transmitter initiates a COT and shares it to receiver, and if PSSCH receiver only transmits PSFCH within one of the RB sets of associated PSSCH, the COT maybe interrupted by other RAT terminals during PSFCH occasion on the RB sets except the RB set used for PSFCH transmission. That may degrade SL-U performance. To maintain the shared COT, PSFCH transmitter can transmit PSFCH on multiple RB sets of associated PSSCH transmission. During PSFCH resource determination procedure, the candidate PSFCH resource can be determined per RB set. For one RB set, if there is no other PSFCH to be transmitted by the UE, the determined PSFCH resource on this RB set can be used for PSFCH transmission. For PSFCH structure Alt 1-1b, for one RB set, the common interlace without dedicated PRB can be used for PSFCH transmission if there is no other PSFCH to be transmitted on this RB set. 
Proposal 8: For one PSFCH transmission occasion, it supports PSFCH transmitter to transmit PSFCH on multiple RB sets of associated PSSCH transmission.
· For one RB set, PSFCH transmitter can transmit PSFCH on this RB set only if there is no other PSFCH to be transmitted.
· For PSFCH structure Alt 1-1b, for one RB set, the common interlace without dedicated PRB can be used for PSFCH transmission
· For PSFCH structure Alt 2-3a, the transmission resource of PSFCH is determined per RB set. 
Regarding PSFCH prioritization procedure, the priority of additional PSFCHs can be (pre-)configured. For Alt 1-1b, the additional PSFCHs corresponds to the PSFCH transmission except the PSFCH on the first RB set of associated PSSCH transmission. For Alt 2-3a, the additional PSFCHs corresponds to the PSFCH transmission only on common interlace.
Proposal 9: (Pre-)configured priority for additional PSFCHs is used for PSFCH prioritization. 

2.2.4 PSFCH capacity
The following were agreed in RAN1#110-bis
	Agreement
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




For PSFCH structure Alt 2-3b, during PSFCH-PSSCH mapping procedure, one sub-channel PSSCH transmission corresponds to one or more PSFCH interlace. And for each PSFCH occasion, the total interlaces within one RB set are divided into N sub-sets. If the sub-channel size corresponds to 1 or 2 interlace, that will result in PSFCH capacity issue. And the PSFCH structure Alt 2-3b can only be applicable in some limited scenarios (detailed analysis can be found in section 2.2.3). Therefore, we propose to support K = 5 and K = 10 for 15kHz SCS, and K = 5 for 30kHz SCS respectively. 
Proposal 10: For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding 1 sub-channel equals K interlace(s), it supports K = 5 and K =10 for 15kHz SCS, and K = 5 for 30kHz SCS respectively

2.2.5 PSFCH-PSSCH resource mapping
For PSFCH-PSSCH resource mapping, we have following working assumption:
	
Working assumption
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding mapping between PSSCH and 1 dedicated interlace:
· Alt 2: Map to a dedicated interlace
· Within one RB set, for mapping between “one sub-channel on one slot” to “interlace for PSFCH”
· Step 1: For nth PSFCH occasion, UE determines the (pre-)configured dedicated interlace set#n using legacy PRB-level bitmap
· , N refers to “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”
· Step 2: Index dedicated interlace(s) in set#n, based on interlace index 
· The total number of dedicated interlace(s) is  , and UE expects that  is a multiple of ().
·  is the number of sub-channels within one RB set
·  is the (pre-)configured PSFCH periodicity
· i is RB set index
· Step 3: Legacy PSSCH-PSFCH mapping is reused with changes that “one sub-channel on one slot” is mapped to one or multiple dedicated PRB subset interlace(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Let  denote the number of dedicated PRB subset interlace(s) for “one sub-channel on one slot” on RB set i, i.e., 
· 
· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below
· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  
· 
· and the  dedicated interlace(s) are associated with the lowest sub-channel index of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  
· X is the total number of all dedicated interlace(s) corresponding all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· and the X dedicated interlace(s) are associated with the  sub-channels of the corresponding PSSCH, where  is the total number of all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· The PSFCH resources are indexed according to dedicated interlace (s) first, RB set second, cyclic shift pair index third rule.
· The PSFCH resources are within the RB set(s) of PSCCH/PSSCH transmission
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as  ,  where  are same as legacy
· UE expects all the PRBs of one interlace within 1 RB set are available for PSFCH transmission




The highlight part can be fulfilled only in some special cases. For example, for 30kHz SCS, the number of interlace per RB set is 5. The sub-channel size K=1, i.e., one subchannel includes 1 interlace and . The highlight part can only be fulfilled in case of N =1 and  . For 15kHz SCS, the number of interlace per RB set is 10. If one subchannel includes 1 interlace,, the highlight part can only be fulfilled in case of N =1 and  . If one subchannel includes 2 interlace, , the highlight part can only be fulfilled in case of N =2 and  , or in case of N =1 and  . To make it suitable to more cases, we suggest the following modification to the working assumption. 

Working assumption
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding mapping between PSSCH and 1 dedicated interlace:
· Alt 2: Map to a dedicated interlace
· Within one RB set, for mapping between “one sub-channel on one slot” to “interlace for PSFCH”
· Step 1: For nth PSFCH occasion, UE determines the (pre-)configured dedicated interlace set#n using legacy PRB-level bitmap
· , N refers to “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”
· Step 2: Index dedicated interlace(s) in set#n, based on interlace index 
· The total number of dedicated interlace(s) is  , and UE expects that  is a multiple of () or  () is a multiple of .
·  is the number of sub-channels within one RB set
·  is the (pre-)configured PSFCH periodicity
· i is RB set index
· Step 3: Legacy PSSCH-PSFCH mapping is reused with changes that “one sub-channel on one slot” is mapped to one or multiple dedicated PRB subset interlace(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Let  denote the number of dedicated PRB subset interlace(s) for “one sub-channel on one slot” on RB set i, i.e., 
· 
· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below
· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  
· 
· and the  dedicated interlace(s) are associated with the lowest sub-channel index of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  
· X is the total number of all dedicated interlace(s) corresponding all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· and the X dedicated interlace(s) are associated with the  sub-channels of the corresponding PSSCH, where  is the total number of all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· Note: UE expects that  is an integer. 
· The PSFCH resources are indexed according to dedicated interlace (s) first, RB set second, cyclic shift pair index third rule.
· The PSFCH resources are within the RB set(s) of PSCCH/PSSCH transmission
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as  ,  where  are same as legacy
· UE expects all the PRBs of one interlace within 1 RB set are available for PSFCH transmission

With such modification, different PSSCH subchannel can be mapped to same interlace for PSFCH transmission, while corresponds to different cyclic shift. 
Proposal 11: For PSFCH-PSSCH resource mapping of PSFCH structure Alt 2-3a, the working assumption is updated as follows:

Working assumption
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding mapping between PSSCH and 1 dedicated interlace:
· Alt 2: Map to a dedicated interlace
· Within one RB set, for mapping between “one sub-channel on one slot” to “interlace for PSFCH”
· Step 1: For nth PSFCH occasion, UE determines the (pre-)configured dedicated interlace set#n using legacy PRB-level bitmap
· , N refers to “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”
· Step 2: Index dedicated interlace(s) in set#n, based on interlace index 
· The total number of dedicated interlace(s) is  , and UE expects that  is a multiple of () or  () is a multiple of .
·  is the number of sub-channels within one RB set
·  is the (pre-)configured PSFCH periodicity
· i is RB set index
· Step 3: Legacy PSSCH-PSFCH mapping is reused with changes that “one sub-channel on one slot” is mapped to one or multiple dedicated PRB subset interlace(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Let  denote the number of dedicated PRB subset interlace(s) for “one sub-channel on one slot” on RB set i, i.e., 
· 
· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below
· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  
· 
· and the  dedicated interlace(s) are associated with the lowest sub-channel index of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  
· X is the total number of all dedicated interlace(s) corresponding all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· and the X dedicated interlace(s) are associated with the  sub-channels of the corresponding PSSCH, where  is the total number of all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· Note: UE expects that  is an integer. 
· The PSFCH resources are indexed according to dedicated interlace (s) first, RB set second, cyclic shift pair index third rule.
· The PSFCH resources are within the RB set(s) of PSCCH/PSSCH transmission
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as  ,  where  are same as legacy
· UE expects all the PRBs of one interlace within 1 RB set are available for PSFCH transmission

2.2.6 PSFCH priority adjustment
The motivation of introducing multiple PSFCH transmission occasions is to avoid the effect of LBT failure and increase the opportunity for PSFCH transmission. According to legacy mechanism, if the number of scheduled PSFCH is larger than maximum number of PSFCH that UE can be transmitted simultaneously, UE will select subset of PSFCH to be transmitted based on priority. It is beneficial if the priority value of PSFCH is decreased with ascending transmission occasions so that it has larger probability to be transmitted in later transmission occasions.
Proposal 12: Priority value of PSFCH is decreased with ascending transmission occasions.

2.3 S-SSB 
The S-SSB structure was discussed in RAN1#113 and RAN1#114, and the following agreements were reached:
	Agreement
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”:
· Support:
· Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured
· FFS: value range for gap and N
· FFS: whether N for different RB sets can be different
· FFS: whether to apply any restriction on sl-AbsoluteFrequencySSB-r16 for 60 kHz
· FFS: whether to apply any restriction on sl-AbsoluteFrequencySSB-r16
· FFS: whether/how to support reducing PAPR of S-SSB transmission, at least considering the following options
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· Option 2: phase adjustment among repetitions
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)

	Agreement
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”, and “Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured”, support:
· Gap is (pre-)configured per RB set from {[0], 1, 2, 3, …, 84} PRBs.
· N is (pre-)configured per RB set from {2, 3, 4, 5, …, 9}.
· The gap is between the lowest subcarrier of the upper PSBCH and the highest subcarrier of the lower PSBCH.


It was agreed to support Option 3-1 and Alt 3 to transmit legacy S-SSB N times by repetition in frequency domain with a gap between the repetition(s) to meet OCB requirement. 
The gap and value N are (pre-)configured. Regarding the gap, a gap of 0 between each two repetitions of S-SSB is possible. In NR S-SSB, PSBCH occupies 132 subcarriers and S-PSS/S-SSS occupies 127 subcarriers in frequency domain. For S-PSS/S-SSS, subcarrier #0, #1, #129, #130, #131 are set to zero. When S-SSB is repeated in frequency domain with a gap of zero, it means the gap between repeated PSBCHs is zero while there is always a 5-subcarrier gap between 2 adjacent repeated S-PSS/S-SSS. When the gap between each two S-SSB is 0, the number of S-SSB N within one RB set can be (pre-)configured to fulfill the OCB requirement, e.g. 80%, and it is not necessarily to occupy the full RB set by mapping the S-SSB to the bilateral edges. Therefore, the gap of 0 should be supported. It was also agreed to further study on PAPR issue when S-SSB repetition is applied in frequency domain. Option 1, 2 and 4 provide specific methods to reduce the impact of PAPR by using SL ID, phase adjustment or S-SSB repetition index for scrambling. Phase adjustment, e.g. phase rotation, can be applied to S-PSS. By considering about normative workload, no specification impact method can also be considered to reduce PAPR.
Proposal 13: The length of gap between S-SSB repetitions can be (pre-)configured, and gap of 0 should be supported.
Proposal 14: To reduce PAPR of S-SSB transmission, phase rotation of S-PSS/S-SSS or non-specification impact method can be considered.

	Conclusion
Regarding additional candidate S-SSB occasions, in the same S-SSB period, UE can attempt to transmit on additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s).


In RAN1#112bis-e, it was concluded that UE can attempt to transmit on additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s) in the same S-SSB period. Based on the discussion and design, UE should attempt to transmit at least on R16/R17 S-SSB occasion(s). According to current TS 38.213, there is no such restriction on UE to transmit S-SSB on legacy S-SSB occasion(s), and it may lead to that it is also up to UE’s implementation to attempt to transmit on R16/R17 S-SSB occasion(s). In order to explicitly standardize UE transmission behavior, some correction should be adopted in the specification.
Proposal 15: Adopt the TP below that a UE attempt to transmit S-SS/PSBCH blocks at least on the slots including R16/R17 S-SS/PSBCH blocks.
	TS 38.213
**************Start of Draft Text Proposal**************
<Unchanged parts are omitted>
For operation with shared spectrum channel access and for each slot that includes S-SS/PSBCH blocks, a UE is provided, by sl-NumAdditionalOccasionPerSSB, a number  of additional candidate S-SS/PSBCH block transmission occasions. When , for S-SS/PSBCH block with index , the UE determines indexes of slots that include the additional candidate S-SS/PSBCH block transmission occasions as + +, where 
- 	 is a slot gap, provided by sl-TimeGapAdditionalOccasion, for determining the additional candidate S-SS/PSBCH block transmission occasions, and
- 	 is an index of the additional candidate S-SS/PSBCH block transmission occasions, with 
For operation with shared spectrum channel access, a UE attempts to transmit S-SS/PSBCH blocks at least in the slots including S-SS/PSBCH blocks with indexes determined as +.
<Unchanged parts are omitted>
**************End of Draft Text Proposal**************



Agreement
Adopt following red change to RAN1#114’s agreement:
	Agreement
Regarding “UE may transmit S-SSB repetition in more than one RB set”:
· At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is a (pre-)configured offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm], where i is slot index as in legacy
· value range of  is: {10lg(N), [10lg(N)+2, 10lg(N)+4, …],}
· On non-anchor RB set
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Note: for both anchor RB set and non-anchor RB set transmission, the same DL pathloss is taken into account
· M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within the anchor RB set, W is the maximum total number of S-SSB repetitions on RB sets within the SL-BWP
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· For above Alts,  is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB sets


In RAN1#114bis, it was also agreed, as it is copied above, on how to allocate transmission power for S-SSB(s) on the anchor RB set and non-anchor RB set(s). The latest CR does not fully and clearly capture this agreement, which needs to be clarified in the specification. According to (pre-)configuration, the number of RB set(s) that can be used to transmit S-SSB is equal to or less than the total number of RB sets on the SL BWP. When a UE attempt to transmit S-SSB, it should attempt to transmit S-SSB repetitions at least on the anchor RB set, and it can also attempt transmit S-SSB repetitions on non-anchor RB set(s) up to its implementation. For power control, the remaining power from PCMAX is equally allocated for the attempt transmission of each S-SSB in non-anchor RB sets.
Proposal 16: Adopt the TP below that the UE equally allocates the remaining power from PCMAX for the attempt transmission of each S-SS/PSBCH block in non-anchor RB sets.
	TS 38.213
**************Start of Draft Text Proposal**************
<Unchanged parts are omitted>
For operation with shared spectrum channel access, after allocating power  for transmission of each S-SS/PSBCH block in the anchor RB-set, the UE equally allocates power  remaining from , if any, for attempt transmission of each S-SS/PSBCH block in non-anchor RB-sets.
<Unchanged parts are omitted>
**************End of Draft Text Proposal**************



2.4 Multiple starting positions within a slot 
The following agreement for multiple starting position within a slot for PSCCH/PSSCH transmission was reached in RAN1#112, RAN1#112-bis and RAN1#113 respectively. 
	RAN1#112:
Agreement
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· The location of 1st starting symbol can be (pre)configured from {#0,#1,#2,#3,#4,#5,#6} per BWP
· By default (if no (pre)configuration), the location of the 1st starting symbol is symbol#0
· The location of 2nd starting symbol is (pre-)configured from {#3,#4,#5,#6,#7} per BWP
· It shall be configured such that within a slot, the number of symbols used for PSCCH/PSSCH transmission from 2nd starting symbol is not smaller than 6
· It shall be configured such that within a slot, the 2nd starting symbol is later than the 1st starting symbol
· PSCCH/PSSCH transmission starting from 1st or 2nd starting symbol shall have the same ending symbol within a slot
· Note: assume symbol index in a slot starts from #0

Working assumption
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· At least for COT initiation, TBS is determined based on a reference number of symbols as follows:
· Option 4: The reference number of symbols is determined by (pre-)configuration
· FFS: value range
· FFS: whether a different reference number of symbols is needed for transmission in a shared COT

RAN1#112-bis:
Agreement
Regarding Tx UE behavior, at least when it initiates a COT:
· For the 1st slot of a COT, the Tx UE chooses the earliest starting symbol for PSCCH/PSSCH transmission after clearing LBT.
· Note: in the same slot, Tx UE can use the 2nd starting symbol only if LBT fails at the 1st starting symbol
· FFS: whether/how to support that for the remaining slots of a COT, the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission.
· FFS applicable scenarios
· e.g., at least for MCSt with no greater than 16us gap
· e.g., at least for transmission with no greater than 16us gap from the previous transmission by any UE
· FFS: Rx UE behavior
FFS: COT sharing case

Agreement
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· TBS is determined based on a reference number of symbols (denoted as L_ref)
· Support the followings
· Alt 1: Support Option 4 only
· Note: the options are as below
· Option 4: The reference number of symbols is determined by (pre-)configuration 
· FFS details, e.g., in TS 38.214 Clause 8.1.3.2, whether L_ref replaces  or sl-LengthSymbols or other usage of L_ref, whether  is determined in the same way as in legacy NR SL, etc.

RAN1#113:
Agreement
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission, for TBS determination and 2nd SCI overhead, in TS 38.214 Clause 8.1.3.2:
· L_ref replaces sl-LengthSymbols
· Value range of L_ref is {7, 8, 9, 10, 11, 12, 13, 14} symbols
·  is determined in the same way as in legacy NR SL




In legacy NR SL, PSSCH DMRS patterns are configured per resource pool. If 2 candidate starting symbols are supported, it is necessary to configure DMRS pattern for 1st and 2nd candidate starting symbol cases respectively since the number of symbols for PSSCH transmission are different. 
Proposal 17: For 2 candidate starting symbols, the DMRS patterns for 1st and 2nd candidate starting symbol should be configured respectively.
One remaining issue for TBS determination is whether a different reference number can be applied in COT sharing case. In our view, it is not necessary to configure a separate reference number for COT sharing case. Even in COT sharing case, it is possible that the COT sharing UE perform LBT failure for the 1st candidate starting symbol. It is possible that the COT sharing UE tries LBT again for 2nd candidate starting symbol. In that case, one (pre-)configured reference number for TBS determination is enough. 
Proposal 18: There is no necessary to (pre-)configure a different reference number of symbols for transmission in a shared COT.
It was agreed that at least for 1st slot of a COT, the Tx UE chooses the earliest starting symbol for PSCCH/PSSCH transmission after clearing LBT. An FFS point is whether/how to support that for the remaining slots of a COT, the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission. In our view, this specification is not needed. When the TX UE performing transmission in the COT and the gap between 2 adjacent transmissions fulfill required gap of Type 2, the TX UE can perform corresponding Type 2 LBT and determine whether the LBT is successful or not for 1st candidate starting positions, then it can determine whether the 1st starting position can be used or it need to perform LBT for 2nd staring position.
Proposal 19: There is no necessary to specify UE behavior regarding whether/how the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission for the remaining slots of a COT.

The AGC issue for 2 starting symbol was discussed in RAN1#114 meeting and the following was agreed.
	
Agreement
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour:
· If PSCCH/PSSCH transmission starts from 1st starting symbol, the PSCCH/PSSCH transmission has at least 1 AGC symbol
· Regarding Rx UE behaviour:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot
· Note: AGC symbol is duplication of next symbol





According to the agreement for RX UE behavior, RX UE will monitor either 1 or 2 AGC symbols within a slot. If RX UE monitor 2 AGC symbols within a slot, it is preferred that the TX UE will set the 2nd starting symbol as AGC symbol. Otherwise, it will affect the decoding performance of the SL transmission starting from 1st starting symbol. Therefore, we suggest the following proposal.
Proposal 20: For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour:
· If PSCCH/PSSCH transmission starts from 1st starting symbol, the PSCCH/PSSCH transmission has 2 AGC symbols.

If the 2nd candidate starting symbol is also used for AGC, the data on this symbol will not be used for decoding at receiver. To avoid degrading performance, it is better to avoid mapping PSSCH DMRS, 2nd stage SCI, CSI-RS corresponding to 1st candidate starting symbol onto this symbol. PSSCH data part can also be rate matched around this symbol. The data on this symbol can be a duplication of next symbol, which is similar as first AGC symbol of the slot.
Proposal 21: Regarding 2 candidate starting symbols within a slot: 
· The following signals are not mapped to the 2nd candidate starting symbol: PSSCH DMRS, 2nd stage SCI, CSI-RS which correspond to the 1st starting symbol.
· PSSCH data part of 1st candidate starting symbol is rate matched around 2nd candidate starting symbol.
· The data on the 2nd candidate starting symbol is duplication of next symbol.

2.5 SL-U RSSI measurement
According to current specification, SL RSSI measurement is defined as the linear average received power starting from the 2nd OFDM symbol. For slots with two candidate starting symbols, some UEs may perform SL transmission from the 1st starting symbol while other UEs perform transmission from the 2nd starting symbol. From the perspective of RX UE, it cannot detect some received power in OFDM symbols between the 1st and the 2nd starting symbol such that it may achieve a lower RSSI measurement result due to the average received power is calculated. Therefore, it is better to update the definition of SL RSSI measurement for two candidate starting symbols. In our view, SL RSSI should be measured starting from the next symbol of the 2nd starting symbol.
Proposal 22: The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.

2.6 Intra-cell guard band
In the latest CR for 37.213 UE operation in a SL BWP without intra cell guard band is still in square brackets. This paragraph is inherited from the specification for NR-U, but in our view, it is risky to introduce this operation directly to SL-U at maintenance stage as this operation has never been discussed in SL-U so far. Firstly, the necessity and benefit of supporting this operation in SL-U is still unknow as it has never been justified. Furthermore, this operation may negatively impact the channel access of a UE in SL-U significantly. As agreed in the last meeting intra cell guard band for SL-U is (pre-)configured per SL BWP, which is different from NR-U, where intra cell guard band is configured as UE-specific. Consequently, if intra cell guard band is configured to zero in a SL BWP, all UEs need to pass LBT in all channels of the SL BWP even if it only intends to transmit in part of them. On the contrary only the gNB (DL) or the UE(s) with intra cell guard band configured to zero (UL) need to follow such stringent channel access rule in NR-U.  The issue would be more serious in mode 2 as there would be more inter-UE blocking due to the lack of gNB coordination. 

	-	[the UE may not transmit on a channel within the bandwidth of a carrier if the UE is configured without intra-cell guard band(s) on an SL bandwidth part as described in clause X of [8], and the UE fails to access any of the channels of the SL bandwidth part.]



Proposal 23: The value range of nrofCRBs in RRC parameter intraCellGuardBandsSL-List does not include zero.


3. Conclusion
Physical layer design of SL-U was discussed in this paper. The following proposals are given to summarize our view.
Proposal 1: Add the following high layer parameter for RP configuration
	row
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	1
	RBSetIndexOfRP
	Indicates the RB set index in the resource pool 
Note: contiguous RB sets are configured for a resource pool
	SEQUENCE (SIZE (1..)) OF INTEGER (0..)

	N/A
	Per resource pool



Proposal 2: Adopt the Text proposal #1 related to one resource pool includes integer number of RB sets.

******************* Text proposal #1 ******************
	Reason for change: The agreement related to one resource pool includes integer number of RB sets is not captured in spec

	Summary of change: Capture the description that one resource pool includes integer number of RB sets.


	Consequence if not approved: The agreement related the relationship between resource pool and RB set is missing in the spec


	---------------------------- Start of Text Proposal for TS 38.214-----------------------------
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 and 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 DL, UL, or SL for the downlink, uplink, or sidelink, 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 any one or more of DL, UL, 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 configured by 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. Within the SL BWP, the UE expects  and  where  for resource pool j configured by SL-ResourcePool.
When a UE is provided with nrofCRBs = 0 for all intra-cell guard band(s) on a carrier with , the UE is indicated that no intra-cell guard-bands are configured for the carrier and expects . For , the UE expects the number of RBs within a RB set is between 100 and 110. For , the UE expects the number of RBs within a RB set is between 50 and 55 except for at most one RB set which may contain 56 RBs.
<omitted text>



Proposal 3: The following mechanism is supported for PSFCH power control in SL-U
· update  as follows 
 [dBm]
where 
· if sl-PSFCH-Type = ‘type1’ (Alt 2-3a)
·   is equal to reference number of PRB within one interlace, which is determined by high layer parameter numRefPRBOfInterlace
· if sl-PSFCH-Type = ‘type2’ (Alt 1-1b)
· , where  is determined by high layer parameter numDedicatedPRBsForPSFCH
· otherwise,  
· reuse legacy power control procedure to select  PSFCHs and determine transmission power of each PSFCH as 
· determine transmission power of each PRB of PSFCH
· if sl-PSFCH-Type = ‘type1’ (Alt 2-3a)
 ) [dBm]
Where  is number of PRBs of the dedicated interlace which corresponds to the transmission resource of the jth PSFCH
· if sl-PSFCH-Type = ‘type2’ (Alt 1-1b)
)  [dBm]
 [dBm]
	 Where
· k is power offset between common PRB and dedicated PRB
· K1 is total number of common PRBs corresponds to   PSFCHs, and 
 
· A is number of RB sets which corresponds to the transmission resource of  PSFCH;
· RBset_a is the a-th RB set within the A RB sets;
·  is the number of PRBs of the common interlace of the a-th RB set;

Proposal 4: Adopt the Text proposal #2 related to PSFCH power control.
Proposal 5: How to adjust transmission power considering PSD limitation is up to implementation
******************* Text proposal #2 ******************
	Reason for change: There is no power control mechanism for interlace-RB based PSFCH in the spec

	Summary of change: Capture the power control mechanism for interlace-RB based PSFCH.


	Consequence if not approved: The agreement related the relationship between resource pool and RB set is missing in the spec


	---------------------------- Start of Text Proposal for TS 38.214-----------------------------
16.2.3	PSFCH
A UE with  scheduled PSFCH transmissions for HARQ-ACK information and conflict information, and capable of transmitting a maximum of  PSFCHs, determines a number  of simultaneous PSFCH transmissions and a power  for a PSFCH transmission , , 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 
-	is the reference number of PRBs of one PSFCH transmission
    -   For operation with shared spectrum channel access,
        - if sl-PSFCH-Type = ‘type1’,  is equal to reference number of PRB within one interlace, which is determined by high layer parameter numRefPRBOfInterlace;
        -  if sl-PSFCH-Type = ‘type2’, , where  is determined by high layer parameter numDedicatedPRBsForPSFCH;
    - For operation without shared spectrum channel access, 
-    if 
-	if , where  is determined for  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-	UE autonomously determines  PSFCH transmissions first with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , for , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and , for , is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions
-	else
-	the UE autonomously selects  PSFCH transmissions with ascending order of corresponding priority field values as described in clause 16.2.4.2
-	if , where  is determined for the  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-	the UE autonomously selects  PSFCH transmissions in ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and ,  is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
	and
	 [dBm]
	where  is determined for the  simultaneous PSFCH transmissions according to [8-1, TS 38.101-1] 
-	else
	 [dBm]
	where the UE autonomously determines  PSFCH transmissions with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  and where  is determined for the  PSFCH transmissions according to [8-1, TS 38.101-1].
For operation with shared spectrum channel access,
 -    if sl-PSFCH-Type = ‘type1’, 
) [dBm]
where  is number of PRBs of the dedicated interlace which corresponds to the transmission resource of the j-th PSFCH within  PSFCHs
 -    if sl-PSFCH-Type = ‘type2’,
)  [dBm]
 [dBm]
	  where
- k is provided by sl-PSFCH-Type2-PowerOffset.
- K1 is total number of common PRBs corresponds to   PSFCHs, and  
·  is number of RB sets which corresponds to the transmission resource of  PSFCH;
· RBset_a is the a-th RB set within the A RB sets;
·  is the number of PRBs of the common interlace of the a-th RB set;
For resource pools configured with PSFCH resources overlapping in time, the UE either expects not to be provided with dl-P0-PSFCH or dl-Alpha-PSFCH in any of the resource pools, or expects to be provided with the same values of dl-P0-PSFCH and the same values of dl-Alpha-PSFCH for all the resource pools.
For operation with shared spectrum channel access,
-	if sl-PSFCH-Type = ‘type1’, a UE equally allocates power to all PRBs of an interlace used for a PSFCH transmission 
-	if sl-PSFCH-Type = ‘type2’, a UE allocates power to PRBs of a PSFCH transmission such that 
-	a power for each PRB in a subset of RRBs of a first interlace is ,
-	a power for each PRB in a subset of RRBs of a second interlace is , and
-	, where  is provided by sl-PSFCH-Type2-PowerOffset.


<omitted text>



Proposal 6: If the RB sets correspond to successful LBT are not contiguous, and the UE does not support transmission on non-contiguous RB sets, the group of contiguous RB sets which include the PSFCH with highest SL priority (lowest priority value) should be selected
Proposal 7: If the RB sets correspond to successful LBT include anchor RB set, and the UE does not support transmission on non-contiguous RB sets, the group of contiguous RB sets includes the anchor RB set should be selected. Otherwise, it is up to UE implementation to select the group of contiguous RB sets.
Proposal 8: For one PSFCH transmission occasion, it supports PSFCH transmitter to transmit PSFCH on multiple RB sets of associated PSSCH transmission.
· For one RB set, PSFCH transmitter can transmit PSFCH on this RB set only if there is no other PSFCH to be transmitted.
· For PSFCH structure Alt 1-1b, for one RB set, the common interlace without dedicated PRB can be used for PSFCH transmission
· For PSFCH structure Alt 2-3a, the transmission resource of PSFCH is determined per RB set. 
Proposal 9: (Pre-)configured priority for additional PSFCHs is used for PSFCH prioritization. 
Proposal 10: For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding 1 sub-channel equals K interlace(s), it supports K = 5 and K =10 for 15kHz SCS, and K = 5 for 30kHz SCS respectively
Proposal 11: For PSFCH-PSSCH resource mapping of PSFCH structure Alt 2-3a, the working assumption is updated as follows:

Working assumption
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding mapping between PSSCH and 1 dedicated interlace:
· Alt 2: Map to a dedicated interlace
· Within one RB set, for mapping between “one sub-channel on one slot” to “interlace for PSFCH”
· Step 1: For nth PSFCH occasion, UE determines the (pre-)configured dedicated interlace set#n using legacy PRB-level bitmap
· , N refers to “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”
· Step 2: Index dedicated interlace(s) in set#n, based on interlace index 
· The total number of dedicated interlace(s) is  , and UE expects that  is a multiple of () or  () is a multiple of .
·  is the number of sub-channels within one RB set
·  is the (pre-)configured PSFCH periodicity
· i is RB set index
· Step 3: Legacy PSSCH-PSFCH mapping is reused with changes that “one sub-channel on one slot” is mapped to one or multiple dedicated PRB subset interlace(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Let  denote the number of dedicated PRB subset interlace(s) for “one sub-channel on one slot” on RB set i, i.e., 
· 
· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below
· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  
· 
· and the  dedicated interlace(s) are associated with the lowest sub-channel index of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  
· X is the total number of all dedicated interlace(s) corresponding all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· and the X dedicated interlace(s) are associated with the  sub-channels of the corresponding PSSCH, where  is the total number of all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· Note: UE expects that  is an integer. 
· The PSFCH resources are indexed according to dedicated interlace (s) first, RB set second, cyclic shift pair index third rule.
· The PSFCH resources are within the RB set(s) of PSCCH/PSSCH transmission
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as  ,  where  are same as legacy
· UE expects all the PRBs of one interlace within 1 RB set are available for PSFCH transmission

Proposal 12: Priority value of PSFCH is decreased with ascending transmission occasions.
Proposal 13: The length of gap between S-SSB repetitions can be (pre-)configured, and gap of 0 should be supported.
Proposal 14: To reduce PAPR of S-SSB transmission, phase rotation of S-PSS/S-SSS or non-specification impact method can be considered.
Proposal 15: Adopt the TP below that a UE attempt to transmit S-SS/PSBCH blocks at least on the slots including R16/R17 S-SS/PSBCH blocks.
	TS 38.213
**************Start of Draft Text Proposal**************
<Unchanged parts are omitted>
For operation with shared spectrum channel access and for each slot that includes S-SS/PSBCH blocks, a UE is provided, by sl-NumAdditionalOccasionPerSSB, a number  of additional candidate S-SS/PSBCH block transmission occasions. When , for S-SS/PSBCH block with index , the UE determines indexes of slots that include the additional candidate S-SS/PSBCH block transmission occasions as + +, where 
- 	 is a slot gap, provided by sl-TimeGapAdditionalOccasion, for determining the additional candidate S-SS/PSBCH block transmission occasions, and
- 	 is an index of the additional candidate S-SS/PSBCH block transmission occasions, with 
For operation with shared spectrum channel access, a UE attempts to transmit S-SS/PSBCH blocks at least in the slots including S-SS/PSBCH blocks with indexes determined as +.
<Unchanged parts are omitted>
**************End of Draft Text Proposal**************


Proposal 16: Adopt the TP below that the UE equally allocates the remaining power from PCMAX for the attempt transmission of each S-SS/PSBCH block in non-anchor RB sets.
	TS 38.213
**************Start of Draft Text Proposal**************
<Unchanged parts are omitted>
For operation with shared spectrum channel access, after allocating power  for transmission of each S-SS/PSBCH block in the anchor RB-set, the UE equally allocates power  remaining from , if any, for attempt transmission of each S-SS/PSBCH block in non-anchor RB-sets.
<Unchanged parts are omitted>
**************End of Draft Text Proposal**************



Proposal 17: For 2 candidate starting symbols, the DMRS patterns for 1st and 2nd candidate starting symbol should be configured respectively.
Proposal 18: There is no necessary to (pre-)configure a different reference number of symbols for transmission in a shared COT.
Proposal 19: There is no necessary to specify UE behavior regarding whether/how the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission for the remaining slots of a COT.
Proposal 20: For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour:
· If PSCCH/PSSCH transmission starts from 1st starting symbol, the PSCCH/PSSCH transmission has 2 AGC symbols.
Proposal 21: Regarding 2 candidate starting symbols within a slot: 
· The following signals are not mapped to the 2nd candidate starting symbol: PSSCH DMRS, 2nd stage SCI, CSI-RS which correspond to the 1st starting symbol.
· PSSCH data part of 1st candidate starting symbol is rate matched around 2nd candidate starting symbol.
· The data on the 2nd candidate starting symbol is duplication of next symbol.
Proposal 22: The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.
Proposal 23: The value range of nrofCRBs in RRC parameter intraCellGuardBandsSL-List does not include zero.



