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Introduction
During RAN1 #114b meeting [1], various proposals of SL-U physical channel design framework are discussed and agreed. Meanwhile, a few remaining issues are further left for RAN1 #115, where we believe some of them are worth discussing to specify UE behaviours in some cases. Therefore, in this contribution, we further provide our views regarding some remaining issues including
· Slot structure
· [bookmark: OLE_LINK311]Tx UE behaviour on using 1st or 2nd starting symbol
· Rx UE behaviour on monitoring 1st or 2nd starting symbol
· PSFCH and SL-HARQ
· Reservation signal transmission on PSFCH occasion
· [bookmark: OLE_LINK305]PSFCH transmission over non-contiguous RB set(s)
· Guardband PRB(s) between common PRB and dedicated PRB
· S-SSB and synchronization
· [bookmark: OLE_LINK233][bookmark: OLE_LINK242]Rx UE behaviour on S-SSB monitoring
· [bookmark: OLE_LINK234]PAPR reduction for S-SSB repetition in frequency domain
Discussions 
[bookmark: OLE_LINK55]Slot structure
1      
2      
2.1     
2.2     
[bookmark: OLE_LINK103][bookmark: OLE_LINK300]Tx UE behaviour on using 1st or 2nd starting symbol
In RAN1 #114b, the latest proposal on this issue is copied below
	[bookmark: OLE_LINK293]Proposal 2-1 in RAN1 #114b
[bookmark: OLE_LINK298]Regarding Tx UE behaviour on choosing 1st or 2nd starting symbol for PSCCH/PSSCH transmission, for either COT initiating or COT sharing, select one of followings:
· [bookmark: OLE_LINK299]Alt 1: For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.
· Alt 2: no additional clarification is needed



[bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK297]The key point here is whether the transmission on the remaining slot(s) rather than the 1st slot of an initiated COT shall be started from the 1st starting symbol or not. Regarding this issue, we think at least after Type 2B channel access (i.e., transmission gap is 16us) and Type 2C channel access (i.e., transmission gap is not greater than 16us), the transmission on the remaining slot(s) of a COT will be started from the 1st starting symbol. For the case of transmission after Type 2A channel access, it may depend on the specific transmission gap length. For example, if the transmission gap is less than 34us (i.e., the shortest Type 1 channel access duration of one defer duration ), the transmission will still be started from the 1st starting symbol because Type 2A channel access will not be blocked considering the Type 1 channel access procedures of another UE cannot be cleared within such a narrow gap. Otherwise, Type 1 channel access procedures of another UE may have the chance to be cleared with such a gap. However, as agreed in RAN1 #113 (copied below), the CPE can be used in such case to reduce the gap between two consecutive SL transmissions, the probability of a Type 1 channel access procedures cleared within such a gap will be very low. 
	[bookmark: OLE_LINK301]Agreement in RAN1 #113
[bookmark: OLE_LINK296]Specification supports that CPE can be transmitted between any two consecutive SL transmissions by the same UE to reduce the gap between the two transmissions so that it does not exceed 16µs.
· Note: for this case, the CPE length should not be longer than up to 2 symbols, as per previous agreements



[bookmark: o1]Observation 1: Considering the shortest Type 1 channel access duration is , for the PSCCH/PSSCH transmission on the remaining slots of a COT, it should be started from the 1st starting symbol at least after Type 2B (gap = 16us)/Type 2C (gap <= 16us) channel access procedures, and also after Type 2A channel access procedures with a proper CPE starting position enabling a gap < 34us.
[bookmark: p1]Proposal 1: Regarding Tx UE behavior on choosing 1st or 2nd starting symbol for PSCCH/PSSCH transmission, support Alt 1 as copied below
· Alt 1: For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.
[bookmark: OLE_LINK316]A corresponding TP is provided:
TP #1 for Tx UE behavior on using 1st or 2nd starting symbol
	Reason for change:
	Two starting symbols within a slot are supported for SL-U. While for the transmission(s) with no greater than 16us gap on the remaining slot(s) within a COT, chose the 1st starting symbol together with Typ2 2B/2C channel access procedures will significantly improve the efficiency of the COT utilization.

	
	

	Summary of change:
	[bookmark: OLE_LINK312]In clause 8.1.2.1 of TS 38.214, limit the utilization of 2nd starting symbol only for the 1st slot of a COT


	
	

	Consequences if not approved:
	Low efficiency of COT utilization



[bookmark: OLE_LINK315]----------------------------------------------TP to TS 38.214 clause 8.1.2.1 starts-----------------------------------------
8.1.2.1	Resource allocation in time domain
<<< UNCHANGED PARTS OMITTED >>>
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 within a channel occupancy, 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 OMITTED >>>
-----------------------------------------------TP to TS 38.214 clause 8.1.2.1 ends-----------------------------------------

Rx UE behavior on monitoring 1st or 2nd starting symbol
Regarding to the Rx UE behavior in such case, as analyzed before, most of the transmissions on the slot(s) rather than the 1st slot of an initiated COT will be started from the 1st starting symbol. In this case, it should be no other transmission from the 2nd starting symbol within the same slot of the same initiated COT. Therefore, it is unnecessary for the Rx UE to monitor the two starting symbols in such slot within the COT. For the case of hidden node problem, it is more preferred to be resolved/relaxed by IUC mechanism rather than mandating Rx UE monitor multiple PSCCH occasions.
[bookmark: p2]Proposal 2: Regarding Rx UE behavior, at least when one control signal is successfully decoded on a starting symbol within a slot, the Rx UE neglects the monitoring of control signal on the following starting symbol within the same slot.
[bookmark: OLE_LINK104]PSFCH and SL-HARQ
Reservation signal transmission on PSFCH occasion(s)
[bookmark: OLE_LINK294]One remaining issue for PSFCH transmission from RAN1 #114b is COT interruption for the case of no HARQ ACK/NACK transmission on the (pre-)configured PSFCH occasion(s), i.e., whether/how to support reservation signal transmission on PSFCH occasion(s). The latest proposal in RAN1 #114b is copied below.
	[bookmark: OLE_LINK304]Proposal 4-7b in RAN1 #114b
[bookmark: OLE_LINK303]For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· COT initiating UE can transmit PSFCH only on common interlace on a PSFCH occasion within the COT, when 
· COT initiating UE does not intend to transmit PSFCH and does not expect to receive PSFCH on the PSFCH occasion within a SL-BWP, and
· COT initiating UE performs PSCCH/PSSCH transmission just before the PSFCH occasion in the same slot, and
· COT initiating UE intends to transmit PSCCH/PSSCH or S-SSB after the PSFCH occasion
· COT responding UE can transmit PSFCH only on common interlace on a PSFCH occasion within the COT based on COT sharing, when 
· COT responding UE does not intend to transmit PSFCH and does not expect to receive PSFCH on the PSFCH occasion within a SL-BWP, and
· COT responding UE performs PSCCH/PSSCH transmission just before the PSFCH occasion in the same slot, and 
· COT responding UE intends to transmit PSCCH/PSSCH that can utilize the shared COT or S-SSB after the PSFCH occasion
· The cyclic shift is up to UE implementation
· No new rule for CPE for this transmission



Based on the discussion in RAN1 #114b, the controversial point here is whether a PSFHC-like signal transmission violates the principle of CPE utilization as in NR-U. From our perspective, they are two different things with the following observations:
· For a CPE transmission, there is no gap during the transmission. While for the PSFCH-like signal transmission here, a gap still existed between the end of PSFCH-like signal and the start of the subsequent CPE transmission (i.e., between the end of symbol#12 and the start of the CPE on symbol#13 of a slot), thus the opportunity for the other UE to access the channel still remained considering the mentioned gap, which is different from a 4-symbol CPE transmission. 
· The motivation of CPE transmission is to block the transmission from other UEs, while the PSFCH-like signal transmission does not introduce blocking issue for the other PSFCH transmission(s) on the PSFCH occasion(s) and FDM transmission with other UEs still enabled.
· For NR-U, mini-slot transmission is supported, which means the transmission of NR-U can be triggered at a symbol-level. From that point of view, a PSFCH-like signal transmission on PSFCH occasion will not introduce fairness issue for NR-U.
[bookmark: o2][bookmark: OLE_LINK350]Observation 2: A PSFCH-like signal transmission on a PSFCH occasion is a different operation compared to CPE transmission.
[bookmark: p3]Proposal 3: Support Proposal 4-7b in RAN1 #114b.
A corresponding TP is provided:
TP #2 for PSFCH reservation signal transmission on PSFCH occasion(s)
	Reason for change:
	When there is no HARQ ACK/NACK transmission on a (pre-)configured PSFCH occasion, there would be a gap as long as 4 symbols, which may interrupt a initiated COT thus reduce the efficiency of COT utilization.

	
	

	Summary of change:
	In clause 16.3.0 of TS 38.213, update the PSFCH transmission behaviour in the case that there is no PSFCH transmission or expected reception for COT initiating UE or COT responding UE.

	
	

	Consequences if not approved:
	Interruption of COT and low efficiency of COT utilization



[bookmark: OLE_LINK319]----------------------------------------------TP to TS 38.213 clause 16.3.0 starts-----------------------------------------
16.3.0	UE procedure for transmitting PSFCH with control information
<<< UNCHANGED PARTS OMITTED >>>
For operation with shared spectrum channel access, when sl-PSFCH-Type = ‘type2’, a PRB  in the first interlace is excluded from the resources for a PSFCH transmission, if  for  or  for  for any PRB  in the PRB subset when the PRB subset is selected for PSFCH transmission, and  for  or  for , where PRB  and PRB  are the largest and smallest PRB indexes, respectively, in the resources for the PSFCH transmission assuming PRB  is excluded.
[bookmark: OLE_LINK339]For operation with shared spectrum channel access, a UE can transmit PSFCH only on common interlace on a PSFCH occasion within the channel occupancy when the UE does not intend to transmit PSFCH and does not expect to receive PSFCH on the PSFCH occasion within a SL-BWP, and the UE performs PSCCH/PSSCH transmission just before the PSFCH occasion in the same slot, and the UE intends to transmit PSCCH/PSSCH or S-SSB after the PSFCH occasion. The UE can be channel occupancy initiating UE or channel occupancy responding UE. When the UE is channel occupancy responding UE, it follows channel occupancy sharing principle.
<<< UNCHANGED PARTS OMITTED >>>
----------------------------------------------- TP to TS 38.213 clause 16.3.0 ends-----------------------------------------

PSFCH transmission over non-contiguous RB set(s)
Another remaining issue for PSFCH transmission discussed in RAN1 #114b is copied below:
	Proposal 4-3 in RAN1 #114b
[bookmark: OLE_LINK307]When a UE does not support PSFCH transmission over non-contiguous RB sets, down-select one of followings:
· [bookmark: OLE_LINK308]Alt 1: UE selects contiguous RB set(s) including PSFCH with smallest priority value.
· [ Alt 2: UE selects contiguous RB set(s) which contains the higher number of PSFCHs in ascending priority values ]
· Alt 3: UE selects contiguous RB set(s) based on UE implementation


From our perspective, the prioritized based transmission of PSFCH transmission should be followed. To that point of view, Alt a is preferred.
[bookmark: p4]Proposal 4: When a UE does not support PSFCH transmission over non-contiguous RB sets, Alt 1 is supported:
· Alt 1: UE selects contiguous RB set(s) including PSFCH with smallest priority value.

[bookmark: OLE_LINK243]Guardband PRB(s) between common PRB and dedicated PRB
Additionally, in RAN1 #113, the following agreement was achieved on the PSFCH transmission in frequency domain to meet OCB requirement.
	[bookmark: OLE_LINK244]Agreement in RAN1 #113
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS:
· One of the following alternatives is (pre-)configured:
· [bookmark: OLE_LINK67]Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· K3 is (pre-)configured
· Value range for K3 at least includes {1, 2, 5}
· K3 dedicated PRB(s) are on the same interlace
· [bookmark: OLE_LINK332][bookmark: OLE_LINK322][bookmark: OLE_LINK324][bookmark: OLE_LINK325][bookmark: OLE_LINK68]There can be some guardband PRB(s) between common PRB and dedicated PRB
· [bookmark: OLE_LINK323][bookmark: OLE_LINK333]FFS details, e.g., whether/how to derive the number of guardband PRB(s), whether to additionally introduce a (pre-)configured gap (including 0), or whether this can be satisfied by (pre-)configuration and there is no additional specification impact (e.g., setting proper bit values in bitmap for PSFCH PRB allocation), etc.
· FFS whether to additionally introduce guardband RE between common PRB and dedicated PRB
· On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· When a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth, UE only transmits on the dedicated PRB subject to meeting OCB requirements
· FFS: whether to reduce power on common PRBs



[bookmark: OLE_LINK329][bookmark: OLE_LINK326][bookmark: OLE_LINK327]One remaining issue for Alt 1 is on the number of GB PRB(s) between common PRB and dedicated PRB. To illustrate this issue, Figure 1 is given below to shown different cases on the number of GB PRB(s) between common PRB and dedicated PRB for 30kHz SCS with the assumption that interlace #0 as common interlace and K3 = 1. As shown in Figure 1, with the increment of GB PRB(s) number between common PRB and dedicated PRB, the number of available PRB(s) can be used as dedicated PRB will be dramatically decreased. 
[image: 日程表
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[bookmark: OLE_LINK330]Figure 1: Different cases on the number of GB PRB(s) between common PRB and dedicated PRB for 30kHz SCS with the assumption of interlace #0 as common interlace and K3 = 1.
[bookmark: OLE_LINK122][bookmark: OLE_LINK125][bookmark: OLE_LINK127]Additionally, when GB PRB(s) is configured between common PRB and dedicated PRB, the number of remaining available dedicated PRB(s) and the decline ratio of available dedicated PRB(s) number compared to full PRB number of 20MHz is summarized in Table 1 and Table 2 for 30kHz and 15kHz SCS, respective. It should be noted that the full PRB numbers of 20MHz for 30kHz and 15kHz SCS are assumed as 50 and 100 in Table 1 and Table 2, respectively.
[bookmark: OLE_LINK331]It is known that one critical benefit of Alt 1 compared to Alt 2 is the larger capacity for PSFCH transmission. While as summarized in Table 1 and Table 2, with GB PRB(s) configured between common PRB and dedicated PRB, the PSFCH capacity is significantly reduced with the increase of GB PRB(s) number especially for the case of 30kHz SCS.
[bookmark: o5][bookmark: OLE_LINK118][bookmark: OLE_LINK334]Observation 3: The guardband PRB(s) between common PRB and dedicated PRB could significantly reduce the PSFCH capacity for Alt 1.
[bookmark: p5][bookmark: OLE_LINK69]Proposal 5: The number of guardband PRB(s) between common PRB and dedicated PRB should at least include the value of 0.
[bookmark: OLE_LINK335]Table 1. PSFCH capacity analysis for Alt 1 with GB between common PRB and dedicated PRB under the assumption of 50 PRBs within 20MHz for 30kHz SCS
	[bookmark: _Hlk142494248]GB PRB(s) number
	Available dedicated PRB(s) number
	Decline ratio of available dedicated PRB(s) number

	0
	40
	20.00%

	1
	20
	60.00%

	2
	0
	100.00%



Table 2. PSFCH capacity analysis for Alt 1 with GB between common PRB and dedicated PRB under the assumption of 100 PRBs within 20MHz for 15kHz SCS
	GB PRB(s) number
	Available dedicated PRB(s) number
	Decline ratio of available dedicated PRB(s) number

	0
	90
	10.00%

	1
	70
	30.00%

	2
	50
	50.00%

	3
	30
	70.00%

	4
	10
	90.00%


S-SSB and synchronization
2.3     
2.4     
[bookmark: OLE_LINK116][bookmark: OLE_LINK117]Rx UE behavior on S-SSB monitoring
[bookmark: OLE_LINK240]Additionally, regarding Rx UE behavior on S-SSB monitoring when it is repeated in more than one RB set, we think it can be left to UE implementation with the following two options:
· Option 1: Rx UE only monitor the anchor RB set for S-SSB reception as in legacy SL
· Option 2: Rx UE monitor both anchor RB set and the other RB set(s) within the BWP to achieve a higher power and combination gain
[bookmark: p6]Proposal 6: Regarding S-SSB repetition in more than one RB set, it is up to UE implementation to monitor only the anchor RB set or both the anchor RB set and the other RB set(s) within the BWP.

PAPR reduction for S-SSB repetition in frequency domain
During the past meetings, the PAPR issue for S-SSB repetition in frequency domain is discussed, which is regarded as one of the most critical issues needs to be resolved as shown in the simulation results provided by some companies. Per latest proposal in RAN1 #114, four options are given regarding this issue as copied below.
	Proposal 5-3 in RAN1 #114b
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings:
· [bookmark: OLE_LINK85][bookmark: OLE_LINK86]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
· The S-SSB indicated by sl-AbsoluteFrequencySSB-r16 uses 
· The kth repetition uses “ + k”, where 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· [bookmark: OLE_LINK87]Option 2: phase adjustment among repetitions
· Phase adjustment sequence is ZC sequence with root index , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB
· Note the S-SSB indicated by sl-AbsoluteFrequencySSB-r16 is not applied with phase adjustment with 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 3: no optimization for PAPR
· [bookmark: OLE_LINK90]Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)
· [bookmark: OLE_LINK91]Scrambling sequence is Gold sequence with
· [bookmark: OLE_LINK92] , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB, 
· N is the number of repetitions in one RB set.
·  is the number of RB sets for S-SSB transmission
· Note: PSBCH/S-PSS/S-SSS indicated by sl-AbsoluteFrequencySSB-r16 remains unchanged



[bookmark: OLE_LINK248]Per the agreement on transmission time N (i.e., N is (pre-)configured per RB set from {2, 3, 4, 5, …, 9}), the value of N can be as high as 9 within one RB set for 15kHz SCS, further leading to a PAPR up to 17dB as shown in the following simulation results. Furthermore, for the case of multiple RB sets (e.g., 5 RB set), a much larger transmission time would further degrade the PAPR performance, which is unacceptable for the system. To solve this issue, Option 1/2/4 is detailed in RAN1 #114.
· [bookmark: OLE_LINK253]For Option 1, different  is used across different S-SSB repetition to determine the sequence shift for both S-PSS and S-SSS. However, from our perspective, this method may invalid for S-PSS because different  may still corresponds to a same , i.e., a same S-PSS sequence, which actually makes Option 1 invalid for S-PSS repetition.
· For Option 2, a unified operation/formula can be applied for all PSBCH, S-PSS and S-SSS regarding both the legacy one (i.e., N = 1) and the repetitions (i.e., N > 1), which from our perspective would be the most effective and unified manner for PAPR reduction regarding S-SSB repetition in frequency domain and also follow the spirit of legacy cyclic shift method for PUCCH. In additional, considering the legacy S-SSB is not changed, the complexity of receiver would not be high.
· For Option 4, from our perspective, it is hard to achieve a unified operation/formula for the legacy S-PSS/S-SSS (without scrambling) and repeated S-PSS/S-SSS (with scrambling), which may not be an effective manner with two different operations regarding the legacy and repeated S-PSS/S-SSS.
[bookmark: o6]Observation 4: Regarding PAPR reduction for S-SSB repetition in frequency domain, Option 2 (phase adjustment among repetitions) can achieve a unified solution for all PSBCH/S-PSS/S-SSS compared to Option 1, and for both legacy and repeated S-PSS/S-SSS compared to Option 4.
Then, we further provide the simulation result to show the PAPR performance of Option 2 (phase adjustment among repetitions) regarding different transmission number N in the following three cases:
· Case 1: PAPR of legacy PSBCH/S-PSS/S-SSS (i.e., N = 1)
· [bookmark: OLE_LINK257]Case 2: PAPR of repeated PSBCH/S-PSS/S-SSS (i.e., N > 1) w/o PAPR reduction method 
· Case 3: PAPR of repeated PSBCH/S-PSS/S-SSS (i.e., N > 1) w/ PAPR reduction method of Option 2 (phase adjustment among repetitions)
[bookmark: OLE_LINK75][bookmark: OLE_LINK76]In can be observed from Figure 2/3/4, without any additional operation among repetitions (i.e., Category 3), the PAPR will be dramatically increased with the increment of transmission time N (e.g., ~8dB PAPR increment for all PSBCH/S-PSS/S-SSS of N = 8), which will further degrade the performance of PA. On the contrary, with the PAPR reduction method of Option 2 (phase adjustment among repetitions), a significant PAPR reduction can be achieved (e.g., ~3.7dB for S-PSS and ~6.6dB for S-SSS/PSBCH of N = 8).
[image: 图表, 条形图, 瀑布图
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Figure 2: PAPR performance for S-PSS signal under Case 1/2/3
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Figure 3: PAPR performance for S-SSS signal under Case 1/2/3
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[bookmark: OLE_LINK259]Figure 4: PAPR performance for PSBCH signal under Case 1/2/3
[bookmark: o7]Observation 5: PSBCH/S-PSS/S-SSS repetition in frequency domain without any PAPR reduction method dramatically increases the PAPR regarding the increment of N.
[bookmark: o8][bookmark: OLE_LINK261]Observation 6: Phase adjustment among repetitions can be used to reduce PAPR for all PSBCH/S-PSS/S-SSS repetition in frequency domain.
[bookmark: p7]Proposal 7: Support Option 2 (phase adjustment among repetitions) to reduce the PAPR regarding PSBCH/S-PSS/S-SSS repetition in frequency domain.
Summary
Observation 1: Considering the shortest Type 1 channel access duration is , for the PSCCH/PSSCH transmission on the remaining slots of a COT, it should be started from the 1st starting symbol at least after Type 2B (gap = 16us)/Type 2C (gap <= 16us) channel access procedures, and also after Type 2A channel access procedures with a proper CPE starting position enabling a gap < 34us.
Observation 2: A PSFCH-like signal transmission on a PSFCH occasion is a different operation compared to CPE transmission.
Observation 3: The guardband PRB(s) between common PRB and dedicated PRB could significantly reduce the PSFCH capacity for Alt 1.
Observation 4: Regarding PAPR reduction for S-SSB repetition in frequency domain, Option 2 (phase adjustment among repetitions) can achieve a unified solution for all PSBCH/S-PSS/S-SSS compared to Option 1, and for both legacy and repeated S-PSS/S-SSS compared to Option 4.
Observation 5: PSBCH/S-PSS/S-SSS repetition in frequency domain without any PAPR reduction method dramatically increases the PAPR regarding the increment of N.
Observation 6: Phase adjustment among repetitions can be used to reduce PAPR for all PSBCH/S-PSS/S-SSS repetition in frequency domain.
Proposal 1: Regarding Tx UE behavior on choosing 1st or 2nd starting symbol for PSCCH/PSSCH transmission, support Alt 1 as copied below
· Alt 1: For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.
A corresponding TP is provided:
TP #1 for Tx UE behavior on using 1st or 2nd starting symbol
	Reason for change:
	Two starting symbols within a slot are supported for SL-U. While for the transmission(s) with no greater than 16us gap on the remaining slot(s) within a COT, chose the 1st starting symbol together with Typ2 2B/2C channel access procedures will significantly improve the efficiency of the COT utilization.

	
	

	Summary of change:
	In clause 8.1.2.1 of TS 38.214, limit the utilization of 2nd starting symbol only for the 1st slot of a COT


	
	

	Consequences if not approved:
	Low efficiency of COT utilization



----------------------------------------------TP to TS 38.214 clause 8.1.2.1 starts-----------------------------------------
8.1.2.1	Resource allocation in time domain
<<< UNCHANGED PARTS OMITTED >>>
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 the first slot within a channel occupancy, 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 OMITTED >>>
-----------------------------------------------TP to TS 38.214 clause 8.1.2.1 ends-----------------------------------------
Proposal 2: Regarding Rx UE behavior, at least when one control signal is successfully decoded on a starting symbol within a slot, the Rx UE neglects the monitoring of control signal on the following starting symbol within the same slot.
Proposal 3: Support Proposal 4-7b in RAN1 #114b.
A corresponding TP is provided:
TP #2 for PSFCH reservation signal transmission on PSFCH occasion(s)
	Reason for change:
	When there is no HARQ ACK/NACK transmission on a (pre-)configured PSFCH occasion, there would be a gap as long as 4 symbols, which may interrupt a initiated COT thus reduce the efficiency of COT utilization.

	
	

	Summary of change:
	In clause 16.3.0 of TS 38.213, update the PSFCH transmission behaviour in the case that there is no PSFCH transmission or expected reception for COT initiating UE or COT responding UE.

	
	

	Consequences if not approved:
	Interruption of COT and low efficiency of COT utilization



----------------------------------------------TP to TS 38.213 clause 16.3.0 starts-----------------------------------------
16.3.0	UE procedure for transmitting PSFCH with control information
<<< UNCHANGED PARTS OMITTED >>>
For operation with shared spectrum channel access, when sl-PSFCH-Type = ‘type2’, a PRB  in the first interlace is excluded from the resources for a PSFCH transmission, if  for  or  for  for any PRB  in the PRB subset when the PRB subset is selected for PSFCH transmission, and  for  or  for , where PRB  and PRB  are the largest and smallest PRB indexes, respectively, in the resources for the PSFCH transmission assuming PRB  is excluded.
For operation with shared spectrum channel access, a UE can transmit PSFCH only on common interlace on a PSFCH occasion within the channel occupancy when the UE does not intend to transmit PSFCH and does not expect to receive PSFCH on the PSFCH occasion within a SL-BWP, and the UE performs PSCCH/PSSCH transmission just before the PSFCH occasion in the same slot, and the UE intends to transmit PSCCH/PSSCH or S-SSB after the PSFCH occasion. The UE can be channel occupancy initiating UE or channel occupancy responding UE. When the UE is channel occupancy responding UE, it follows channel occupancy sharing principle.
<<< UNCHANGED PARTS OMITTED >>>
----------------------------------------------- TP to TS 38.213 clause 16.3.0 ends-----------------------------------------
Proposal 4: When a UE does not support PSFCH transmission over non-contiguous RB sets, Alt 1 is supported:
· Alt 1: UE selects contiguous RB set(s) including PSFCH with smallest priority value.
Proposal 5: The number of guardband PRB(s) between common PRB and dedicated PRB should at least include the value of 0.
Proposal 6: Regarding S-SSB repetition in more than one RB set, it is up to UE implementation to monitor only the anchor RB set or both the anchor RB set and the other RB set(s) within the BWP.
Proposal 7: Support Option 2 (phase adjustment among repetitions) to reduce the PAPR regarding PSBCH/S-PSS/S-SSS repetition in frequency domain.

Reference
[1] Chair's notes RAN1#114b, Oct. 2023, Xiamen, China.
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