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1 Introduction
A new work item on 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 Slot structure
2.1.1 UE behavior on choosing starting symbol 
Two candidate starting symbols are supported in Rel-18 SL-U to increase the number of successful SL transmissions over the unlicensed band. For the 1st slot of a COT, the Tx UE chooses the earliest starting symbol for PSCCH/PSSCH transmission after performing and clearing LBT. For the remaining slots of a COT, as shown in Figure 1, due to UEs sharing the COT via type 2 LBT, the probability of LBT failure is largely reduced, and thus it’s sufficient for the Tx UE to choose only the 1st starting symbol for its PSCCH/PSSCH transmission. In addition, with such a design, after a UE receives COT sharing information and knows the COT structure, it does not need to search for multiple AGC and PSCCH candidates in slots within the COT, enabling RX UE complexity reduction on PSCCH decoding compared to always having 2 candidate starting symbols within a slot.
[bookmark: _Ref134820032]Observation 1: When a RX UE receives COT sharing information and knows the COT structure, the RX UE does not need to search for multiple starting symbols in slots within the COT. 
[image: C:\Users\y00613180\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\AF785CD3.tmp]
[bookmark: _Ref134812193]Figure 1 COT sharing UEs access at 1st starting symbol via type 2 LBT
Some companies argued that a UE may fail to access the 1st starting symbol via type 2A or type 2B LBT and can attempt to access at the 2nd starting symbol if every slot in a COT always have 2 candidate starting symbols. The reason of such type 2 LBT failure is mainly because another UE uses type 1 LBT, and thus block shared UEs to access the COT at the expected symbol. However, as shown in Figure 2, since at least  is needed for type 1 LBT when CAPC=1 or 2, type 1 LBT will fail and cannot block type 2 LBT. As a result, it’s impossible for shared UEs using type 2A or type 2B LBT to get blocked by type 1 LBT. 
Consequently, always having 2 candidate starting symbols in a COT will result in huge overhead due to AGC symbols and increased PSCCH decoding complexity with negligible gains. In addition, from the perspective of the COT initiating UE, it expects both other shared UEs and itself to access the 1st starting symbol, other than the 2nd starting symbol. Otherwise, the COT will be interrupted since the transmission gap is larger than 34us.
[image: ]
[bookmark: _Ref134628149][bookmark: _Ref134628144]Figure 2 Type 2A LBT cannot be blocked by type 1 LBT
[bookmark: _Ref134820034]Observation 2: If every slot in a COT always have 2 candidate starting symbols, PSCCH decoding complexity is largely increased while the system performance gain is quite low because COT sharing UE(s) can be granted to share the COT via type 2 LBT, and thus successfully access the channel at the 1st starting symbol.
[bookmark: _Ref134820035]Observation 3: Since at least  is needed for type 1 LBT when CAPC=1 or 2, it’s impossible for shared UEs using type 2A or type 2B LBT to get blocked by type 1 LBT.
[bookmark: _Ref146286437][bookmark: _Ref146789999]Proposal 1: Regarding UE behavior on choosing 1st or 2nd starting symbol, endorse the following TP for TS 38.214 with the corresponding CR fields:
Reason for change:
Two candidate starting symbols are supported to increase successful SL transmission over unlicensed band. For remaining slots within a COT, UE can be shared to access the COT via type 2 LBT, the probability of LBT failure is largely reduced. Thus, always having 2 candidate starting symbols within such slots is unreasonable and increase UE complexity.
Summary of change:
The usage of the second starting symbol is limited to the first slots of a COT.
Consequence if not approved:
[bookmark: _Ref134820150]PSCCH decoding complexity is largely increased while the system performance gain is quite low.

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

2.1.2 [bookmark: _Ref146216998]Avoid PSCCH symbol overlapping with 2nd starting symbol 
It was agreed at RAN1#114 that for a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission, it is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such a slot, as shown in the following agreement.
	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


Considering that an RX UE may monitor 2 AGC symbols in a slot with 2 candidate starting symbols, the UE may perform AGC tuning on these two candidate starting symbols. If the PSCCH symbol overlaps with the 2nd starting symbol, AGC tuning will conflict with PSCCH reception, resulting in PSCCH decoding failure. Therefore, the position of the 2nd starting symbol should not overlap with the PSCCH symbol.
[bookmark: _Ref131362288]Proposal 2: Regarding the location of the 2nd starting symbol, we propose to update the description of the RRC parameter “startingSymbolSecond” to include the restriction that the position of the 2nd starting symbol shall not overlap with the PSCCH symbol.
2.2 PSCCH/PSSCH
2.2.1 TBS determination for contiguous RB-based structure 
At RAN1#113, it was agreed that sub-channel(s) including intra-cell guardband PRBs can be used for PSSCH transmission but cannot be used for PSCCH transmission. 
	Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3.
· FFS other details, e.g., impacts on resource selection, PSCCH mapping, etc.
· Note:
· Option 2: Such sub-channel(s) can be used for PSCCH/PSSCH transmission
· Note: PRBs within intra-cell guard band are not used for PSCCH transmission as per previous agreement
· Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission
·  : the number of remaining PRBs of a sub-channel belonging to a RB set after excluding the PRBs belonging to intra-cell guardband
·  : the number of PRBs for PSCCH transmission



As shown in TS 38.214 [2] below, a UE determines TBS according to the total number of allocated PRBs for PSSCH. It’s possible that the number of allocated PRBs for the same TB between the initial transmission and retransmission is different. As shown in Figure 3, a UE may use sub-channel 2 and sub-channel 3 for the initial transmission but use sub-channel 6 and sub-channel 7 for the retransmission. Since sub-channel 3 includes guard band PRBs, the number of allocated PRBs for the initial transmission of PSSCH is less than the sub-channel size. 
	(Below is copied from 38.214)
A UE determines the total number of REs allocated for PSSCH () by  here
-	nPRB is the total number of allocated PRBs for the PSSCH, 
-	 is the total number of REs occupied by the PSCCH and PSCCH DM-RS.
-	 is the number of coded modulation symbols generated for 2nd-stage SCI transmission (prior to duplication for the 2nd layer, if present) according to Clause 8.4.4 of [5, TS 38.212], with the assumption of .


[image: ]
[bookmark: _Ref141371211]Figure 3  Unequal number of PRBs between initial transmission and retransmission
At RAN1#113, a (pre-)configured reference number for the TBS determination for interlace RB-based PSCCH/PSSCH transmissions was agreed. Similarly, such a design can be reused for contiguous RB-based transmissions and the reference number can be equal to the (pre-)configured sub-channel size.
	Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, support the followings:
· Option A3: N_ref is (pre-)configured
· The value range for N_ref at least includes {10, 11}
· FFS: whether to additionally include other values


[bookmark: _Ref146286441]
[bookmark: _Ref146790002]Proposal 3: On TBS determination for contiguous RB-based transmission, endorse the following TP for TS 38.214 with the corresponding CR fields:
Reason for change:
For contiguous RB-based transmissions, sub-channels including intra-cell guard band PRBs can be used for PSSCH transmissions, resulting in different calculated TBS for the same TB for different (re-)transmissions.
[bookmark: _Ref142388670]Summary of change:
For the contiguous RB-based structure, a reference number of PRBs of one sub-channel is used for TBS determination, and it is equal to the (pre-)configured sub-channel size.
Consequence if not approved:
TBS of initial transmission and (re-)transmissions of the same TB might be unequal.

We provide the Text Proposal for section 8.1.3.2 of TS 38.214 below:
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc29673241][bookmark: _Toc29673382][bookmark: _Toc29674375][bookmark: _Toc36645605][bookmark: _Toc45810654][bookmark: _Toc130409861]8.1.3.2	Transport block size determination

-	A UE determines the total number of REs allocated for PSSCH () by , where
-	nPRB is the total number of allocated PRBs for the PSSCH. If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, a reference number of PRBs (nref) per interlace within 1 RB set, numRefPRBOfInterlace, is provided by higher layers for determination of total number of PRBs for PSSCH, that is nPRB = nref * ninter,subCH * nsubCH * nRB-set, where ninter,subCH is given by the higher layer parameter numInterlacePerSubchannel, nsubCH is the number of occupied sub-channels within one RB set  for the PSSCH, and  nRB-set is the number of occupied RB sets  for the PSSCH. If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB’, nPRB =  * nsubCH , where  is provided by higher layer parameter sl-SubchannelSize, and  nsubCH is the number of occupied sub-channels for the PSSCH
-	 is the total number of REs occupied by the PSCCH and PSCCH DM-RS.
-	 is the number of coded modulation symbols generated for 2nd-stage SCI transmission (prior to duplication for the 2nd layer, if present) according to Clause 8.4.4 of [5, TS 38.212], with the assumption of .
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

2.3 PSFCH/SL-HARQ
2.3.1 PSFCH monitoring and reporting
The following agreements on UE behavior for monitoring/reporting PSFCH for a PSCCH/PSSCH transmission was made at RAN1#114:
	Agreement
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· FFS: Monitor: 
· Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· If Rx UE receives PSFCH, Rx UE reports same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception to higher layers, otherwise re-ports NACK to higher layer.
· FFS: For groupcast option 1 (NACK only): 
· FFS: Monitor: 
· Rx UE attempts to monitor all candidate PSFCH occasions. 
· If NACK is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· If Rx UE does not detect any PSFCH in all candidate PSFCH occasions, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.
· For groupcast option 2 (ACK/NACK): 
· FFS: Monitor: 
· Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Report: 
· If ACK has been detected from at least one PSFCH occasion of each of all expected PSSCH receivers, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.
Agreement
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: 
· Alt 1: Rx UE attempts to monitor all candidate PSFCH occasion(s) 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s), if any.
· PSFCH prioritization rule is used
· For groupcast option 2 (ACK/NACK): 
· Monitor: 
· Alt 1: Rx UE attempts to monitor all PSFCH transmission occasions. 
· If Rx UE detects PSFCH from a PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter, if any. 
PSFCH prioritization rule is used


[bookmark: _Ref146287405][bookmark: _Ref146790005]Proposal 4: Regarding UE behavior on monitoring/reporting N PSFCH occasions, endorse the following TP for TS 38.213 with the corresponding CR fields:
Reasons for change:
Agreements related to the UE behavior on monitoring/reporting PSFCH for a PSCCH/PSSCH transmission are not captured into TS 38.213 yet.
Summary of change:
Capture UE behavior on monitoring/reporting N PSFCH occasions for unicast and groupcast option 2 in TS 38.213.
Consequence if not approved:
UE behavior on monitoring/Reporting N PSFCH occasions is incomplete.
We provide the Text Proposal for section 16.3.1 of TS 38.213 below:
---------------------------- Start of Text Proposal for TS 38.213-----------------------------
16.3.1 UE procedure for receiving PSFCH with control information
A UE that transmitted a PSSCH scheduled by a SCI format 2-A/2-B/2-C that indicates HARQ feedback enabled, attempts to receive associated PSFCHs with HARQ-ACK information according to PSFCH resources determined as described in clause 16.3.0. The UE determines an ACK or a NACK value for HARQ-ACK information provided in each PSFCH resource as described in [8-4, TS 38.101-4]. The UE does not determine both an ACK value and a NACK value at a same time for a PSFCH resource.
For operation with shared spectrum channel access, a UE that transmitted a PSSCH scheduled by a SCI format 2-A that indicates HARQ feedback enabled performs one of the following
· for one or more PSFCH reception occasions associated with SCI format 2-A with Cast type indicator field value of "10"
· UE attempts to monitor all candidate PSFCH occasion(s). If one PSFCH is detected, UE can omit monitoring following candidate PSFCH occasion(s), if any.
· report to higher layer with same value as the value of HARQ-ACK information the UE determines from the PSFCH reception, otherwise, report NACK to higher layer. 
· for one or more PSFCH reception occasions associated with SCI format 2-A with Cast type indicator field value of "01" 
· UE attempts to monitor all candidate PSFCH transmission occasions. If the UE detects PSFCH from a PSFCH transmitter, it can omit PSFCH detection for following candidate PSFCH transmission occasions for this PSFCH transmitter, if any. 
· report and ACK to higher layer if the UE determines an ACK value from at least one PSFCH reception occasion from the number of PSFCH reception occasions in PSFCH resources corresponding to every identity MID of the UEs that the UE expects to receive the PSSCH, as described in clause 16.3; otherwise, report NACK to higher layer.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

2.3.2 [bookmark: _Ref146276880]Determining PSFCH resource for each candidate PSFCH occasion 
At RAN1#114, it was agreed that, within a slot including PSFCH, for each RB set, the (pre-)configured PRBs for PSFCH transmission on an 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). However, in the current specifications [3], a UE determines available PRBs for every candidate PSFCH occasion based on the same bitmap. As a result, it’s unclear how the UE determines PRBs for different PSFCH occasions, since using the same bitmap would result in PRBs associated with different PSSCH transmission being overlapped, which violates existing agreement. Furthermore, one FFS at RAN1#114 is to discuses whether to use 1 or N bitmaps to indicate resources for N candidate PSFCH occasion(s). Considering both the technical efforts and implementation complexity, using N bitmaps to indicate N different PRB sets for N candidate PSFCH occasions can resolve the aforementioned issue.
	Agreement
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)” and “For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)”, support:
· Slot index of 1st PSFCH occasion (denoted as slot k) of a PSCCH/PSSCH transmission is determined in the same way as legacy NR SL
· The nth PSFCH occasion is in slot 
· Alt 1: P is equal to the (pre-)configured PSFCH periodicity, i.e., P is provided by sl-PSFCH-Period
· 
· Within a slot including PSFCH, for each RB set, the (pre-)configured PRBs for PSFCH transmission on this RB set are divided into N different PRB sets (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s)
· Within this RB set, for one sub-channel on one slot of PSCCH/PSSCH transmission, its nth PSFCH occasion includes PRBs belonging to above set#n in slot  
· FFS: whether to use 1 or N bitmaps to indicate resource for N candidate PSFCH occasion(s), respectively


[bookmark: _Ref146286443][bookmark: _Ref146790006]Proposal 5: Regarding using different PRB sets for different PSFCH occasions, endorse the following TP for TS 38.213 with the corresponding CR fields: 
Reasons for change:
Current specifications use the same bitmap for theUE to determine available PRBs for every candidate PSFCH occasion. Consequently, PRBs associated with different PSSCH transmissions may be overlapped, which violates existing agreement.
Summary of change:
Use N bitmaps to indicate N different PRB sets for N candidate PSFCH occasions.
Consequence if not approved:
Ensuring N different PRB sets for N candidate PSFCH occasions may be violated.

We provide the Text Proposal for section 16.3.0 of TS 38.213 below:
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
16.3.0	UE procedure for transmitting PSFCH with control information
< Unchanged parts are omitted >
For operation with shared spectrum channel access, when sl-PSFCH-Type = ‘type1’ and within RB-set , for the -th candidate PSFCH transmission occasion,  , a UE determines, based on sl-PSFCH-RB-Set-n, all PRBs of an interlace for one PSFCH transmission with HARQ-ACK information in the resource pool. For the -th candidate PSFCH transmission occasion, , the UE determines a set of interlaces that includes a number  of interlaces based on sl-PSFCH-RB-Set-n. The set of interlaces are indexed in an ascending order of interlace indexes. For each interlace of the set of interlaces, all PRBs in the interlace are available for PSFCH transmission. For a number of  sub-channels in RB-set  and a number of PSSCH slots that is not larger than  and is associated with a slot for PSFCH transmission, the UE allocates the  interlaces from the  interlaces to slot  and sub-channel , where , , . The allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of .
For operation with shared spectrum channel access, when sl-PSFCH-Type = ‘type2’ and within RB-set , for the -th candidate PSFCH transmission occasion, a UE determines a subset of PRBs in a first interlace and, based on sl-PSFCH-RB-Set-n, a subset of  PRBs in a second interlace for a PSFCH transmission with HARQ-ACK information in a resource pool. An index of the first interlace is provided by sl-PSFCH-Type2-CommonInterlace. The  PRBs in the second interlace are provided by sl-PSFCH-Type2-DedicatedPRB where, for the -th candidate PSFCH transmission occasion, , and for each interlace , the UE determines  PRBs based on sl-PSFCH-RB-Set-n. The UE expects that  is a multiple of . For interlace , the UE determines a PRB subset with index  to include PRBs , . The UE determines the  PRB subsets by ordering the PRB subsets first in an ascending order of PRB subset index within an interlace and second in ascending order of interlace index. For a number of  sub-channels in RB-set  and a number of slots for PSSCH transmissions that is not larger than  and is associated with a slot for PSFCH transmission, the UE allocates the  PRB subsets from the  PRB subsets to slot  among the slots for PSSCH transmissions that are associated with the slot and sub-channel  for PSFCH transmissions, where  and , . The allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

2.3.3 Power control for PSFCH
[bookmark: _Ref142403926]In the current specification TS 38.213 [3], the power for each PSFCH  is determined. Since each PSFCH occupies one PRB in R16/R17, the power on each PRB is also determined (equal to ). However, for SL-U in R18, one PSFCH occupies several PRBs in the common interlace or dedicated interlace design, and the power on each PRB is unclear, e.g., whether it’s equally allocated to each PRB, or left up to UE implemention. As a result, RAN1 needs to ascertain the power on each PRB occupied by PSFCH.
Moreover, when each PSFCH occupies 1 common interlace and K3 dedicated PRB(s), equally allocating power on common PRBs and dedicated PRBs introduces performance loss. To be more specific, the number of common PRBs is 10 or 11 while the number of dedicated PRBs is 1, 2, 5. The number of commnon PRBs is at least 2 times that of the dedicated PRBs, and even 11 times of dedicated PRBs when the dedicated PRB is 1. When the transmitted PSFCH number is large, the power for each PSFCH on dedicated PRBs is small. Thus the reliablity of PSFCH will seriously decrease and lead to packet loss.
A straightforward way is introducing a scaling factor to adjust the power of common PRB and dedicated PRB. Thus, power needed for PSFCH on dedicated PRBs can be adjusted by the scaling factor, the remainning power is allocated for PSFCH on commnon PRBs to satisfy the OCB reqiuerement. In order to maitain the current specification with minimal changes, the power can be adjusted after performing the current procedure described in TS 38.213 clause 16.2.3. The details are given below:
· Assume legacy PSFCH power control scheme in TS 38.213 clause 16.2.3 is reused as baseline, where
·  is the number of simultaneous PSFCH transmissions
·  is the power for a PSFCH transmission , , in PSFCH transmission occasion 
· Then,  is the total power of all simultaneous PSFCH transmissions in PSFCH transmission occasion 
· Assume each PSFCH transmission occupies N common PRBs and K3 dedicated PRB(s)
· In total, there are N common PRBs and  dedicated PRBs considering all simultaneous PSFCH transmissions
· Then, average power on each PRB is 
· The power on each dedicated PRB is , i.e., power on dedicated PRB is boosted by  when compared with the average power on each PRB
· Then, remaining power can be allocated to each common PRB as below
· Total power on all dedicated PRBs: 
· Remaining power for all commmon PRBs: 
· Power on each common PRB is 
[bookmark: _Ref146790009]Proposal 6: Regarding power control for PSFCH, endorse the following TP for TS 38.213 with the corresponding CR fields:
Reason for change:
Power on each PRB occupied by the PSFCH is not clear, and it needs to be specified. Since the number of common PRBs is much larger than dedicated PRBs, if common PRBs and dedicated PRBs have equal power, it will largely decrease the power for dedicated PRBs and cannot guarantee PSFCH reliability. 
Summary of change:
When PSFCH is transmitted in common PRBs and dedicated PRBs: 
· Power on each dedicated PRB is 
· Power on each common PRB is 
·  is average power on each PRB
·  is total power on all dedicated PRBs
·  is the number of dedicated PRBs.
Consequence if not approved:
The specification is not complete since power on each PRB is not defined. 
We provide the Text Proposal for section 16.2.3 of TS 38.213 below:
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
[bookmark: _Toc29894880][bookmark: _Toc29899179][bookmark: _Toc29899597][bookmark: _Toc29917333][bookmark: _Toc36498208][bookmark: _Toc45699236][bookmark: _Toc137056437]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 >
	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].
When PSFCH is transmitted in common PRBs and dedicated PRBs: 
· Power on each dedicated PRB is 
· Power on each common PRB is 
·  is average power on each PRB
·  is total power on all dedicated PRBs
·  is the number of dedicated PRBs.
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.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

2.4 S-SSB/Synchronization
2.4.1 S-SSB repetition frequency locations within anchor/non-anchor RB set
At RAN1#113, following agreement on S-SSB and synchronization was made as following: 
	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/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
When the SL-BWP contains multiple RB sets, support the followings:
· When UE attempts to transmit S-SSB in a S-SSB occasion (e.g., R16/17 S-SSB occasion, R18 additional candidate S-SSB occasion)
· UE may transmit S-SSB repetition in more than one RB set
· Down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· FFS details, e.g., whether this can be satisfied by (pre-)configuration, whether the power for S-SSB transmission on other RB set(s) also does not change due to the number of used RB sets, etc.
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· FFS details, e.g., whether this can be satisfied by (pre-)configuration, etc.
· FFS: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· FFS: how to (pre)configure resources for the S-SSB repetitions
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· Note: whether UE can transmit S-SSBs over non-contiguous RB sets is subject to RAN4’s reply, details can be found in RAN1’s LS to RAN4 in R1-2304218, R1-2306198


A UE can attempt to transmit S-SSBs on the anchor RB set that is indicated by sl-AbsoluteFrequencySSB-r16, and the frequency location of S-SSB repetitions and the gap between two adjacent within one RB set are (pre-)configured. However, the frequency location of each S-SSB repetition provided by equation  in [2] implicitly requires  always referring to the lowest S-SSB repetition, which is not agreed yet.
In addition, since the number of S-SSB repetitions and the gap between two adjacent repetitions within one RB set are (pre-)configured, it’s unreasonable to expect different values among different RB sets as it would introduce complicated designs. Therefore, it’s recommended that the frequency location of S-SSB repetitions within non-anchor RB sets is the same as that of the anchor RB set.
As shown in the following Figure 5, S-SSB 0 in the S-SSB is indicated by sl-AbsoluteFrequencySSB-r16, and the S-SSB index ‘1, 2, 3’ and ‘-1, -2’ are the relative index to S-SSB 0. If the lowest PRB index within the RB set j is not sufficient for one S-SSB repetition, then this S-SSB repetition will not be generated within the RB set j. As for S-SSB repetitions on non-anchor RB sets, their frequency locations are determined according to the anchor RB sets. For example, the 66th RE of the third S-SSB repetition is indicated by sl-AbsoluteFrequencySSB-r16, which refers to the relative PRB index x in the anchor RB set j. Correspondingly, the location of the third S-SSB repetition in the non-anchor RB set is determined referring to the relative PRB index x in the anchor RB set.
[image: ]
[bookmark: _Ref142387956]Figure 5 The repeated S-SSB within the anchor RB set j
[bookmark: _Ref146790012]Proposal 7: Regarding frequency location of S-SSB repetitions, endorse the following TP for TS 38.213 with the corresponding CR fields:
Reason for change:
Frequency locations of S-SSB repetitions within the anchor RB set and frequency locations of S-SSB repetitions within non-anchor RB set is undefined yet.
Summary of change:
Parameter sl-AbsoluteFrequencySSB-r16 is used to indicate the 66th RE of one S-SSB repetition within the anchor RB set, and frequency locations of remaining S-SSB repetitions within the anchor RB set are determined according to the gap between two adjacent S-SSB repetitions, provided by gapBetweenSSSBRepetition. As for S-SSB repetitions within non-anchor RB set, their frequency locations are the same as those within the anchor RB set.
Consequence if not approved:
Frequency location of S-SSB repetitions within anchor/non-anchor RB sets is unclear.
We provide the Text Proposal for section 16.1 of TS 38.213 below:
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
16.1	Synchronization procedures
< Unchanged parts are omitted >
For reception of a S-SS/PSBCH block 
-	for operation without shared spectrum channel access, or for operation with shared spectrum channel access and when sl-NumberRepeatedSSB is not provided and for RB-set , a UE assumes a frequency location corresponding to the subcarrier with index 66 in the S-SS/PSBCH block [4, TS 38.211] is provided by
-	 sl-AbsoluteFrequencySSB, for operation without shared spectrum channel access or when RB-set  is the anchor RB-set that is the RB set that includes the S-SS/PSBCH block
[bookmark: _GoBack]-	for operation with shared spectrum channel access when sl-NumberRepeatedSSB is provided and in anchor RB-set , a UE assumes a frequency location corresponding to the subcarrier with index 66 in the S-SS/PSBCH block [4, TS 38.211] in anchor RB-set j is provided by , where
-	  is a frequency location corresponding to the subcarrier with index 66 of the of a lowest S-SS/PSBCH block in RB-set , where  is provided by 
-	 sl-AbsoluteFrequencySSB when RB-set j is the anchor RB-set,; 
- 	 is an relative  index between the of an S-SS/PSBCH block indicated by sl-AbsoluteFrequencySSB fromand the repeated S-SS/PSBCH blocks in the frequency domain and within the RB-set , where , and  is provided by a value in sl-NumberRepeatedSSB corresponding to RB-set .  is valid only if all PRBs of this S-SSB repetition belongs to RB set j and the total number of valid  equals .;
- 	 is a number of resource blocks, provided by sl-GapRepeatedSSB, for a gap between two adjacent repeated S-SS/PSBCH blocks;
- 	 is a number of resource blocks for a S-SS/PSBCH block transmission with SCS configuration . 
UE expects the value of  and  among different RB sets are the same. The frequency locations of S-SSB repetitions within non-anchor RB sets are the same as those within anchor RB set.
For operation with shared spectrum channel access, a UE attempts to transmit at least S-SS/PSBCH blocks in the slots including S-SS/PSBCH blocks in the anchor RB set. The UE applies CP extension to the first symbol of an S-SS/PSBCH block and within the first one or two symbols before the first symbol of the S-SS/PSBCH block according to an index [4, TS 38.211] provided by sl-CP-Extension-SSB.  
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

2.4.2 Reduce PAPR
At RAN1#113, the following agreement on S-SSB and synchronization was made.
	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/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)


As shown in Figure 6, there will be high PAPR when UE transmits multiple RB sets in the S-SSB slot with S-SSB repetitions. According to our simulation in [4], the PAPR values for S-PSS, S-SSS and PSBCH would be 15.1, 16 and 18.7dB respectively when 20 S-SSBs are repeated among 5 RB-sets without any PAPR reduction operation.
[image: ]
[bookmark: _Ref141886548]Figure 6  S-SSB repetition in multiple RB sets
[bookmark: _Ref146790014]Proposal 8: Regarding reducing PAPR for S-SSB transmission, endorse the following TP for TS 38.211 with the corresponding CR fields:
Reason for change:
When UE transmits S-SSB on multiple RB sets in the S-SSB slot with S-SSB repetition, the PAPR issue arises.
Summary of change:
Reduce the PAPR according to the solution of option 4 in [4] and update TS 38.211 for S-PSS, S-SSS and PSBCH according to the following TP.  
Consequence if not approved:
When UE transmits S-SSB on multiple RB sets, PAPR is high.
We provide the Text Proposal for section 8.4.2.2 of TS 38.211 below:
---------------------------- Start of Text Proposal for TS 38.211 -----------------------------
< Unchanged parts are omitted >
8.4.2.2	Sidelink primary synchronization signal
8.4.2.2.1	Sequence generation
The sequence  for the sidelink primary synchronization signal is defined by 


where 

and

Where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with  at the start of each S-SS/PSBCH block
·  is the S-SSB repetition number index,   is 0 for the S-SSB in synchronization ARFCN, and  equals to 1 to -1 for the copies of the S-SSB;
· N  is provided by a value in sl-NumberRepeatedSSB;
·  is the total number of RB sets within this SL-BWP.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------


We provide the Text Proposal for section 8.4.2.3 of TS 38.211 below:
---------------------------- Start of Text Proposal for TS 38.211 -----------------------------
< Unchanged parts are omitted >
8.4.2.3	Sidelink secondary synchronization signal
8.4.2.3.1	Sequence generation
The sequence  for the sidelink secondary synchronization signal is defined by 


where

and

Where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with  at the start of each S-SS/PSBCH block
·  is the S-SSB repetition number index,   is 0 for the S-SSB in synchronization ARFCN, and  equals to 1 to -1 for the copies of the S-SSB;
· N  is provided by a value in sl-NumberRepeatedSSB;
·  is the total number of RB sets within this SL-BWP.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

We provide the Text Proposal for section 8.3.3 of TS 38.211 below:
---------------------------- Start of Text Proposal for TS 38.211 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc11324552][bookmark: _Toc29230449][bookmark: _Toc36026708][bookmark: _Toc45107547][bookmark: _Toc51774216][bookmark: _Toc98419758]8.3.3	Physical sidelink broadcast channel
[bookmark: _Toc11324553][bookmark: _Toc29230450][bookmark: _Toc36026709][bookmark: _Toc45107548][bookmark: _Toc51774217][bookmark: _Toc98419759]8.3.3.1	Scrambling
The block of bits, where  is the number of bits transmitted on the physical sidelink broadcast channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to

where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with  at the start of each S-SS/PSBCH block
·  is the S-SSB repetition number index,   is 0 for the S-SSB in synchronization ARFCN, and  equals to 1 to -1 for the copies of the S-SSB;
· N  is provided by a value in sl-NumberRepeatedSSB;
·  is the total number of RB sets within this SL-BWP.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

2.5 RRC parameters
This section analyses higher layer signalling based on the parameter list provided by the FL in R1-2307531 [5], taking into account agreements made in RAN1#114. We support the other RRC parameters and corresponding field descriptions provided by the FL in R1-2307531 [5].
2.5.1 startingSymbolSecond
As analyzed in Section 2.1.2, the location of the 2nd starting symbol shall be configured such that it does not overlap with the PSCCH transmission from the 1st starting symbol. Thus, we provide the following proposed change for parameter startingSymbolSecond :
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	startingSymbolSecond
	Indicates the location of 2nd starting symbol within a slot
Note：
· the number of symbols used for PSCCH/PSSCH transmission from 2nd starting symbol is not smaller than 6
· 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
· The location of the 2nd starting symbol shall be configured such that it does not overlap with the PSCCH transmission from the 1st starting symbol
	ENUMERATED {sym3,sym4,sym5,sym6,sym7}
	N/A
	Per BWP
	UE-specific or Cell-specific



2.5.2 numOfSSSBrepetition
It was agreed that the number of  repetitions within one RB set can be (pre-)configured from 2 to 9 to meet the OCB requirements at RAN1#114. Thus the value range for parameter numOfSSSBrepetition is updated below:
	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




	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	numOfSSSBrepetition
	Indicate the number of S-SSB repetitions in one RB set
	INTEGER (2,9)FFS
	N/A
	Per BWPRB set
	UE-specific or Cell-specific



2.5.3 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 as follows.
	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




	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	gapBetweenSSSBrepetition
	Indicate the gap between two adjacent S-SSB repetitions in one RB set, and the gap is between the lowest subcarrier of the upper PSBCH and the highest subcarrier of the lower PSBCH
A UE is not expected to use intra-cell guard band PRBs for for S-SSB transmission via proper (pre-)configuration of gapBetweenSSSBrepetition.
	INTEGER(1, 84) FFS
	N/A
	Per BWPRB set
	UE-specific or Cell-specific



2.5.4 numOfAdditionalSSSBOccasion
It was agreed that the number of additional candidate S-SSB occasions for each R16/R17 S-SSB can be (pre-)configured from 0 to 4 at RAN1#114. Thus we update the value range for the parameter numOfAdditionalSSSBOccasion as follows:
	Agreement
Regarding “Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured”, support:
· K is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4}
· Gap_1 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Gap_2 is fixed to Gap_1
· Note:
· Gap_1 is the gap between a R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion
· Gap_2 is the gap between any two adjacent additional candidate S-SSB occasions corresponding to one R16/R17 NR SL S-SSB slot when K>1




	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	numOfAdditionalSSSBOccasion
	Indicate the number of additional candidate S-SSB occasion(s) for each R16/R17 NR SL S-SSB slot.
A UE is not expected to use intra-cell guard band PRBs for for S-SSB transmission via proper (pre-)configuration of numOfAdditionalSSSBOccasion.

	INTEGER (0,4)FFS
	N/A
	Per BWP
	UE-specific or Cell-specific



2.5.5 gapOfAdditionalSSSBOccasion
According to the following agreement in RAN#114, there are two kinds of gaps for additional S-SSB occasion(s). Because Gap_2 is fixed to Gap_1 that is (pre-)configured per SL-BWP, one RRC parameter being used to define Gap_1 and Gap_2 is sufficient, i.e., gapOfAdditionalSSSBOccasion. However, it must be noted that the meanings of Gap_1 and Gap_2 should be captured in the introduction of the parameter. 
	Agreement
Regarding “Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured”, support:
· K is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4}
· Gap_1 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Gap_2 is fixed to Gap_1
· Note:
· Gap_1 is the gap between a R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion
· Gap_2 is the gap between any two adjacent additional candidate S-SSB occasions corresponding to one R16/R17 NR SL S-SSB slot when K>1


However, the current description for gapOfAdditionalSSSBOccasion in Rel-18 SL-evo higher layer parameter list is not clear and we propose to modify the description as follows:
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	gapOfAdditionalSSSBOccasion
	Indicate the gap between each R16/R17 NR SL S-SSB slot and its first corresponding additional candidate S-SSB occasion(s), and the gap between adjacent two additional candidate S-SSB occasions corresponding to a R16/R17 NR SL S-SSB slot
	INTEGER (0..639)FFS
	N/A
	Per BWP
	UE-specific or Cell-specific



2.5.6 PSFCH-Type2-CommonInterlace
According to the agreement from RAN1#114, the index of common interlace is (pre-)configured per resource pool. Considering there are 5 and 10 interlaces for 30kHz and 15kHz SCS respectively, its value range is (pre-)configured from 0 to 9. A new RRC parameter is added as follows:
	Agreement
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding common interlace, index of common interlace is (pre-)configured per resource pool.



	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	PSFCH-Type2-CommonInterlace
	Indicate the index of common interlace to meet OCB requirements when transmissionStructureForPSFCH is set to common interlace, e.g., value 0 means interlace 0 is used as common interlace

	INTEGER (0..9)
	N/A
	Per RP
	Cell-specific 



2.5.7 PowerOffsetOfAnchorRBSet
To ensure the power for S-SSB transmissions on the anchor RB set does not change due to the number of used RB sets, a (pre-)configured offset  is introduced to limit the maximum power of one S-SSB transmission on the anchor RB set. Thus a new parameter is added according to the agreement in RAN1#114.
	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



	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	PowerOffsetOfAnchorRBSet
	Indicate the power offset for one S-SSB transmission on anchor RB set.
· Anchor RB set refers to the RB set where the S-SSB is indicated by sl-AbsoluteFrequencySSB-r16 locations
· 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
	EMUERATED{{10lg(N), 10lg(W)}}
	N/A
	Per BWP
	Cell-specific 



2.5.8 PSFCH-RB-Set-n
As analyzed in section 2.3.2, we propose to use N bitmaps to indicate N different PRB sets for N candidate PSFCH occasions, and accordingly indicate the addition of a new parameter below. 
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	sl-PSFCH-RB-Set-n
	Indicates the set of PRBs that are actually used for the n-th candidate PSFCH transmission and reception. The leftmost bit of the bitmap refers to the lowest RB index in the resource pool, and so
on. Value 0 in the bitmap indicates that the corresponding PRB is not used for PSFCH transmission and reception while value 1 indicates that the corresponding PRB is used
· for PSFCH transmission and reception (see TS 38.213).
· A UE is not expected to use intra-cell guard band PRBs for for PSFCH transmission via proper (pre-)configuration of sl-PSFCH-RB-Set-n.
· A UE expects that different PRBs are (pre-)configured between different candidate PSFCH occasions.

	BIT STRING (SIZE (10..275))
	N/A
	Per RP
	Cell-specific 



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#114 are also provided. We copy the main bullet of each proposal here, the details of each proposal are in Section 2.
Observation 1: When a RX UE receives COT sharing information and knows the COT structure, the RX UE does not need to search for multiple starting symbols in slots within the COT.
Observation 2: If every slot in a COT always have 2 candidate starting symbols, PSCCH decoding complexity is largely increased while the system performance gain is quite low because COT sharing UE(s) can be granted to share the COT via type 2 LBT, and thus successfully access the channel at the 1st starting symbol.
Observation 3: Since at least  is needed for type 1 LBT when CAPC=1 or 2, it’s impossible for shared UEs using type 2A or type 2B LBT to get blocked by type 1 LBT.
Proposal 1: Regarding UE behavior on choosing 1st or 2nd starting symbol, endorse the following TP for TS 38.214 with the corresponding CR fields:
Proposal 2: Regarding the location of the 2nd starting symbol,  we propose to update the description of the RRC parameter “startingSymbolSecond” to include the restriction that the position of the 2nd starting symbol shall not overlap with the PSCCH symbol.
Proposal 3: On TBS determination for contiguous RB-based transmission, endorse the following TP for TS 38.214 with the corresponding CR fields:
Proposal 4: Regarding UE behavior on monitoring/reporting N PSFCH occasions, endorse the following TP for TS 38.213 with the corresponding CR fields:
Proposal 5: Regarding using different PRB sets for different PSFCH occasions, endorse the following TP for TS 38.213 with the corresponding CR fields:
Proposal 6: Regarding power control for PSFCH, endorse the following TP for TS 38.213 with the corresponding CR fields:
Proposal 7: Regarding frequency location of S-SSB repetitions, endorse the following TP for TS 38.213 with the corresponding CR fields:
Proposal 8: Regarding reducing PAPR for S-SSB transmission, endorse the following TP for TS 38.211 with the corresponding CR fields:
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