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1 Introduction
Rel-18 NR sidelink evolution aims to study and specify sidelink on unlicensed spectrum for both mode 1 and mode 2 as below [1]. In this contribution, we provide our views on the maintenance of physical channel design for sidelink operations over unlicensed spectrum and propose associated text proposals to rectify missing or incorrectly captured agreements in the Rel-18 specifications.
	Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· No specific enhancements for existing NR SL feature
· The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.


2 [bookmark: _Ref146727983]Discussions
2.1 [bookmark: _Ref149143482]UE behavior on PSFCH transmission
2.1.1 Order between PSFCH prioritization procedure and LBT procedure
In RAN1#114b, the order between performing LBT and PSFCH prioritization has been discussed, and the following FL’s proposal was given (see FLS R1-2310580):
	[H] Proposal 4-3b
Regarding the order between performing LBT and PSFCH prioritization, down-select one of followings:
· Alt 1: UE performs PSFCH prioritization after LBT result for PSFCH transmission is known
· Alt 2: UE performs PSFCH prioritization before LBT result for PSFCH transmission is known
· Alt 3: UE performs PSFCH prioritization regardless of LBT result for PSFCH transmission
· The UE only transmits PSFCH on RB set(s) where LBT is successful
· When UE intends to transmit PSFCH, if all RB set(s) fail, 
· e.g., UE is allowed to perform PSFCH reception


In NR-U, “when UE performs LBT procedure” is not specified and left to UE implementation. SL-U should follow the same way as in NR-U. As per channel access procedure, UE shall perform transmission immediately after clearing LBT, i.e., there is no more time for UE to perform PSFCH prioritization after LBT result for PSFCH transmission is known. In summary, main bullet of Alt 3 in above FL’s proposal is reasonable. After LBT result is known, UE has no more time to change from PSFCH transmission to PSFCH reception and do PSFCH prioritization again, so 2nd sub-bullet of Alt 3 is infeasible.
[bookmark: _Ref149408997]Proposal 1: UE performs PSFCH prioritization regardless of LBT result for PSFCH transmission.
2.1.2 PSFCH transmission over contiguous or non-contiguous RB sets
According to legacy PSFCH prioritization rule, the selected PSFCHs may locate in contiguous or non-contiguous RB sets. If the UE does not support PSFCH transmission over non-contiguous RB sets, and if the selected PSFCHs locate in non-contiguous RB sets after legacy PSFCH prioritization rule, the UE behaviour becomes unclear. The following FL’s proposal was given in RAN1#114b (see FLS R1-2310580):
	[H] Proposal 4-3
When a UE does not support PSFCH transmission over non-contiguous RB sets, down-select one of followings:
· Alt 1: UE selects contiguous RB set(s) including PSFCH with smallest priority value.
· Alt 3: UE selects contiguous RB set(s) based on UE implementation


For example, according to legacy PSFCH prioritization rule, assume UE determines to transmit PSFCHs on RB set {0,1,2,4}. Then, for UE who does not support PSFCH transmission over non-contiguous RB sets, it is unclear whether the UE finally selects RB sets {0,1,2} or {4} or else. One straightforward way is Alt 1 in FL’s proposal above, i.e., among the RB set(s) whose LBT were successful, UE to select contiguous RB set(s) including PSFCH with smallest priority (i.e., most important PSFCH). For example, assume PSFCH with priority value 0 locates in RB set 0, then UE finally selects PSFCH in RB set list {0,1,2}. 
During RAN1#114b discussions, some companies point out if LBT on RB set 1 fails, then UE behaviour in the above example case is unclear. However, this is not a problem. Assume finally LBT on RB set 1 fails and PSFCH with priority value 0 locates in RB set 0, then UE finally selects PSFCH in RB set {0}, i.e., among the RB set(s) whose LBT were successful, UE selects contiguous RB set(s) including PSFCH with smallest priority.
Alt 3 in FL’s proposal above totally ignores legacy PSFCH prioritization rule and is far from the principle of prioritizing transmitting important PSFCH first as in legacy NR SL.
[bookmark: _Ref149148524]Proposal 2: Regarding UE behavior on PSFCH transmission over multiple RB sets, endorse the following TP with corresponding CR fields:
	Reason for change:
	If a UE does not support PSFCH transmission over non-contiguous RB sets, and if the selected PSFCHs locate in non-contiguous RB sets after legacy PSFCH prioritization rule, the UE behaviour becomes unclear, i.e., it’s unclear which PSFCHs should be finally transmitted.

	
	

	Summary of change:
	If a UE does not support PSFCH transmission over non-contiguous RB sets, among the RB set(s) where channel access procedures described in [15, TS 37.213] prior to PSFCH transmissions were successfully performed, UE selects contiguous RB set(s) including PSFCH with smallest priority for PSFCH transmission.

	
	

	Consequences if not approved:
	If a UE does not support PSFCH transmission over non-contiguous RB sets, and if the selected PSFCHs locate in non-contiguous RB sets after legacy PSFCH prioritization rule, the UE behaviour becomes unclear.


We provide the Text Proposal (marked in red below) for section 16.2.4.2 of TS 38.213 below:
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
16.2.4.2 Simultaneous PSFCH transmission/reception
For a PSFCH transmission or reception with HARQ-ACK information, a priority value for the PSFCH is equal to the priority value indicated by an SCI format 1-A associated with the PSFCH.
For PSFCH transmission with conflict information, a priority value for the PSFCH is equal to the smallest priority value determined by the corresponding SCI format(s) 1-A for the conflicting resource(s).
For PSFCH reception with conflict information, a priority value for the PSFCH is equal to the priority value determined by the corresponding SCI format 1-A for the conflicting resource.
If a UE 
-	would transmit  PSFCHs and receive  PSFCHs, and
-	transmissions of the  PSFCHs would overlap in time with receptions of the  PSFCHs
the UE transmits or receives only a set of PSFCHs corresponding to the smallest priority field value, as determined by a first set of SCI format 1-A and/or a second set of SCI format 1-A [5, TS 38.212] that are respectively associated with PSFCHs with HARQ-ACK information from the  PSFCHs and PSFCHs with HARQ-ACK information from the  PSFCHs when one or more of the PSFCHs provide HARQ-ACK information. If none of the  PSFCHs and none of the  PSFCHs provide HARQ-ACK information, the UE transmits or receives only a set of PSFCHs corresponding to the smallest priority value of the first set of PSFCHs and the second set of PSFCHs that are respectively associated with the  PSFCHs and the  PSFCHs when the PSFCHs provide conflict information.
If a UE would transmit  PSFCHs in a PSFCH transmission occasion, the UE first transmits PSFCHs with HARQ-ACK information from  PSFCHs corresponding to the smallest priority field values from the  priority field values, if any. Subsequently, the UE transmits remaining PSFCHs with conflict information corresponding to the smallest remaining priority field values from the  priority field values, if any. 
If a UE indicates a capability to receive  PSFCHs in a PSFCH reception occasion [18, TS 38.306], the UE first receives PSFCHs with HARQ-ACK information, if any, and subsequently receives PSFCHs with conflict information, if any. If a UE indicates a capability to only support PSFCH transmission over contiguous RB sets, among the RB set(s) where channel access procedures described in [15, TS 37.213] prior to PSFCH transmissions were successfully performed, the UE transmits PSFCHs in contigous RB set(s) that include the RB set where PSFCH with the smallest priority value locates.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.1.3 PSFCH power control remaining details
[bookmark: _Ref142403926]In RAN1#114bis, when each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s), the following working assumption was made to  (pre-)configure an offset  between final Tx power on one common PRB and final Tx power on one dedicated PRB. 
	Working assumption
· In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· Assume the UE transmits N PSFCH
· Denote the final Tx power on one common PRB is P_common
· Denote the final Tx power on one dedicated PRB is P_dedicated
· P_common <= P_dedicated
· (pre-)configure an offset between P_common and P_dedicated
· Send an LS to RAN4 asking whether there is any difficulty for supporting the following cases
· P_common < P_dedicated
· P_common = P_dedicated


The above WA was captured in latest endorsed Editor CR for TS 38.213 (see R1-2310739) as below:
	[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 
-	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 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.
*** Unchanged parts are omitted ***


In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, assume the UE transmits N PSFCH, the meaning of WA is that the final Tx power on one common PRB (P_common) is smaller than or equal to the final Tx power on one dedicated PRB (P_dedicated), i.e., P_common <= P_dedicated. 
However, in the above Editor CR, due to the cyan part, although , since P_common = N*, final power on common PRB (P_common) might be larger than that of dedicate PRB  (P_dedicated=), which violates the WA.
[bookmark: _Ref146790009]Proposal 3: Regarding power control for PSFCH, endorse the following TP with corresponding CR fields:
	Reason for change:
	In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, assume the UE transmits multiple PSFCHs, the power on common PRBs will be accumulated based on latest specification. Thus, the final Tx power on one common PRB (P_common) might be larger than the final Tx power on one dedicated PRB (P_dedicated), i.e., P_common > P_dedicated, which violates previous Working Assumption.

	
	

	Summary of change:
	Clarify that when the UE transmits multiple PSFCHs, the power on common PRBs are not accumulated.

	
	

	Consequences if not approved:
	The final Tx power on one common PRB (P_common) might be larger than the final Tx power on one dedicated PRB (P_dedicated), i.e., P_common > P_dedicated, which violates previous Working Assumption.


We provide the Text Proposal (marked in red below) for section 16.2.3 of TS 38.213 below:
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
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
< Unchanged parts are omitted >
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 all PSFCH transmissions to PRBs 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.

--------------------------------------- End of Text Proposal ----------------------------------
2.2 RRC parameters
This section analyses higher layer signalling taking into account agreements made in RAN1#114bis. 
2.2.1 startRBResourcePool
In legacy NR SL, RRC parameter sl-StartRB-Subchannel-r16 is used to indicate the lowest RB index of the subchannel with the lowest index in the resource pool with respect to the lowest RB index of a SL BWP. For interlace case, legacy NR SL sl-StartRB-Subchannel-r16 may not work since the lowest RB index of the resource pool may be different from the lowest RB index of sub-channel#0 in the resource pool. Therefore, a new RRC parameter is needed.
[bookmark: _Ref149759901]Proposal 4: Add a new parameter startRBResourcePool to indicate the lowest RB index of the resource pool.
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	startRBResourcePool
	Indicates the lowest RB index in the resource pool with respect to the lowest RB index of a SL BWP when tructureForPSCCHandPSSCH is set as interlaceRB. 

	INTEGER (0,1,2,...,224)
	N/A
	Per resource pool



2.2.2 PSFCHPowerOffset
A working assumption on power allocation for “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)” was agreed at RAN1#114bis as below. Considering power control for PSFCH is performed per carrier, a new RRC parameter (pre-)configured per SL BWP is preferred. 
	Working assumption
· In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· Assume the UE transmits N PSFCH
· Denote the final Tx power on one common PRB is P_common
· Denote the final Tx power on one dedicated PRB is P_dedicated
· P_common <= P_dedicated
· (pre-)configure an offset between P_common and P_dedicated
· Send an LS to RAN4 asking whether there is any difficulty for supporting the following cases
· P_common < P_dedicated
· P_common = P_dedicated


[bookmark: _Ref149409002]Proposal 5: Add a new parameter PSFCHPowerOffset to indicate power offset between one common PRB and one dedicated PRB.
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	PSFCHPowerOffset
	Indicates the power offset between one common PRB and one dedicate PRB when “transmissionStructureForPSFCH” is (pre-)configured as common interlace. The unit is dB.
	INTEGER (0,1,2,…,6)
	N/A
	Per SL BWP 



2.2.3 sl-PSFCH-RB-SetList
It was agreed use N bitmaps to indicate resource for N candidate PSFCH occasion(s) and each bitmap for a candidate PSFCH occasion is similar to existing RRC parameter sl-PSFCH-RB-Set to indicate PRBs that are actually used for PSFCH transmission and reception. In addition, PRBs within intra-cell guard band are not used for PSFCH transmission. Therefore, we propose the following red changes.
	Agreement
Regarding “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)”:
· use N bitmaps to indicate resource for N candidate PSFCH occasion(s), respectively
· It shall be (pre-)configured such that N candidate PSFCH occasion(s) are associated with N different PRB sets
Agreement
Regarding PRBs within intra-cell guard band:
· Such PRBs are not used for PSFCH transmission
· Such PRBs are not used for S-SSB transmission
Note: spec impact (if any) can be discussed.


[bookmark: _Ref149409003]Proposal 6: sl-PSFCH-RB-SetList is updated to use N bitmaps each similar to sl-PSFCH-RB-Set, and explain that PRBs within intra-cell guard band are not used for PSFCH.
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	sl-PSFCH-RB-SetList
	The n-th value in the list indicates the set of PRBs that are actually used for PSFCH transmission and reception of n-th PSFCH occasion of a PSCCH/PSSCH transmission.
· It shall be (pre-)configured such that N candidate PSFCH occasion(s) are associated with N different PRB sets.
· PRBs within intra-cell guard band are not used for PSFCH transmission
	FFS
SEQUENCE (SIZE (1..4)) OF sl-PSFCH-RB-Set
	N/A
	Per resource pool



2.2.4 sl-RB-SetPSFCHList
It was agreed to support R17 SL inter-UE coordination Scheme 2 for SL-U, therefore, a new RRC parameter that is similar with sl-PSFCH-RB-SetList is needed.
	Agreement
Support:
· Alt A: R17 SL inter-UE coordination Scheme 2 (conflict indication) at least for sl-PSFCH-Occasion = '0' uses the same transmission scheme (Alt 1-1b and Alt 2-3a) as HARQ-ACK in R18 SL-U
· For Alt 1-1b, 
· Alt A2: Common interlace index for conflict indication and HARQ-ACK within the same RB set are the same
· Note: Alt 1-1b and Alt 2-3a in previous agreements are as below
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace




	(TS 38.331)
SL-InterUE-CoordinationScheme2-r17 ::=    SEQUENCE {
    sl-IUC-Scheme2-r17                        ENUMERATED {enabled}                                                 OPTIONAL,   -- Need R
[bookmark: OLE_LINK33][bookmark: OLE_LINK45]    sl-RB-SetPSFCH-r17                        BIT STRING (SIZE (10..275))                                          OPTIONAL,   -- Need M

sl-RB-SetPSFCH
Indicates the set of PRBs that are actually used for inter-UE coordination information transmission and reception in Scheme 2. The leftmost bit of the bitmap refers to the lowest RB index in the resource pool, and so on.



[bookmark: _Ref149409004]Proposal 7: Introduce sl-RB-SetPSFCHList to support R17 SL inter-UE coordination Scheme 2 for SL-U.
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	sl-RB-SetPSFCHList
	The n-th value in the list Indicates the set of PRBs that are actually used for inter-UE coordination information transmission and reception in Scheme 2.
· It shall be (pre-)configured such that N candidate PSFCH occasion(s) are associated with N different PRB sets.
· PRBs within intra-cell guard band are not used for PSFCH transmission
	FFS
SEQUENCE (SIZE (1..4)) OF sl-RB-SetPSFCH
	N/A
	Per resource pool



2.2.5 sl-StartRBsetCG-Type1
Similar with sl-FreqResourceCG-Type1 defined in R16, parameter sl-StartRBsetCG-Type1 should also defined as per configured grant. In addition, resource allocation are confined within one resource pool, M used to indicated the RB sets within SL resource pool is sufficient. Above all, we propose to remove brackets as following
[bookmark: _Ref149409020]Proposal 8: Regarding sl-StartRBsetCG-Type1, remove the square brackets in the RRC list.
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

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



2.2.6 numRefSymbolLength
Since the location of 1st starting symbol and 2nd starting symbol are (pre-)configured per SL BWP, there is no reason to configure different value of numRefSymbolLength for different resource pool. Therefore, numRefSymbolLength should also be (pre-)configured per SL BWP. 
	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




[bookmark: _Ref149409022]Proposal 9: numRefSymbolLength is signaled per SL BWP.
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

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



2.2.7 gapBetweenSSSBrepetition
To avoid interference between two adjacent S-SSB repetitions, it’s recommended value 0 is removed from the value range for the parameter denoting the gap between two adjacent S-SSB repetitions. Therefore, we update the parameter gapBetweenSSSBrepetition  with following red changes.
[bookmark: _Ref149409023]Proposal 10: Remove value 0 from gapBetweenSSSBrepetition.
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	gapBetweenSSSBrepetition
	Indicate the gap between two adjacent S-SSB repetitions in frequency domain in one RB set, and the gap is between the lowest subcarrier of the upper PSBCH and the highest subcarrier of the lower PSBCH.
	INTEGER([0], 1,2,3,…, 84) PRBs
	N/A
	Per RB set



2.2.8 numOfAdditionalSSSBOccasion
There is no agreement to set default value, so we suggest to remove value 0.
[bookmark: _Ref149409024]Proposal 11: numOfAdditionalSSSBOccasion is defined with no default value.
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	numOfAdditionalSSSBOccasion
	Indicate the number of additional candidate S-SSB occasion(s) for each R16/R17 NR SL S-SSB slot
	INTEGER (0,1,2,3,4)
	[N/A or 0]
	Per SL BWP



2.2.9 PowerOffsetOfAnchorRBSet
Other values in brackets are not needed since it brings unequal power among non-anchor RB sets and anchor RB set, and may result in additional MPR issue.
	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


[bookmark: _Ref149409025]
Proposal 12: Remove the bracketed values [10lg(N)+2, 10lg(N)+4, …,] from SSSBPowerOffsetOfAnchorRBSet.
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	SSSBPowerOffsetOfAnchorRBSet
	· Indicate the power offset for one S-SSB transmission on anchor RB set.
anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
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
	EMUNERATED{{10lg(N), [10lg(N)+2, 10lg(N)+4, …,]10lg(W)}}
	N/A
	Per SL BWP



3 Conclusions
This contribution gives views on maintenance of physical channel design for sidelink operation over unlicensed spectrum and propose associated text proposals to rectify missing or incorrectly captured agreements in Rel-18 specifications. In additions, updates on RRC parameters according to the agreements made in RAN1#114b are also provided. We copy the main bullet of each proposal here, the details of each proposal are in Section 2.
Proposal 1: UE performs PSFCH prioritization regardless of LBT result for PSFCH transmission.
Proposal 2: Regarding UE behavior on PSFCH transmission over multiple RB sets, endorse the following TP with corresponding CR fields:
Proposal 3: Regarding power control for PSFCH, endorse the following TP with corresponding CR fields:
Proposal 4: Add a new parameter startRBResourcePool to indicate the lowest RB index of the resource pool.
Proposal 5: Add a new parameter PSFCHPowerOffset to indicate power offset between one common PRB and one dedicated PRB.
Proposal 6: sl-PSFCH-RB-SetList is updated to use N bitmaps each similar to sl-PSFCH-RB-Set, and explain that PRBs within intra-cell guard band are not used for PSFCH.
Proposal 7: Introduce sl-RB-SetPSFCHList to support R17 SL inter-UE coordination Scheme 2 for SL-U.
Proposal 8: Regarding sl-StartRBsetCG-Type1, remove the square brackets in the RRC list.
Proposal 9: numRefSymbolLength is signaled per SL BWP.
Proposal 10: Remove value 0 from gapBetweenSSSBrepetition.
Proposal 11: numOfAdditionalSSSBOccasion is defined with no default value.

Proposal 12: Remove the bracketed values [10lg(N)+2, 10lg(N)+4, …,] from SSSBPowerOffsetOfAnchorRBSet.
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