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1 Introduction
In this contribution, we provide our views on the maintenance for sidelink operations over unlicensed spectrum, co-channel coexistence for LTE sidelink and NR sidelink and sidelink CA operation, and propose associated text proposals to rectify missing or incorrectly captured agreements in the Rel-18 specifications.
2 [bookmark: _Ref146727983]Discussions
SL-U Channel access mechanism
2.1.1. Energy detection threshold for sidelink
Background:
For Rel-18 sidelink, the default maximum energy detection threshold computation procedure is defined the same as Rel-16 NR-U, and the procedure defined in NR-U is designed based on the established EDT from the ETSI (European Telecommunications Standards Institute) Harmonized standard EN 301 893 pertinent to the 5 GHz band, given as follow,
	[EN 301 893 v2.1.1 clause 4.2.7.3.2.5][1] 
4.2.7.3.2.5	ED Threshold Level (Energy Detection Threshold Level) 
Equipment shall consider a channel to be occupied as long as other RLAN transmissions are detected at a level greater than the ED Threshold Level (TL). The ED Threshold Level (TL) is integrated over the total Nominal Channel Bandwidth of all Operating Channels used by the equipment. 
The ED Threshold level (TL) depends on the type of equipment:
Option 1:	For equipment that for its operation in the 5 GHz bands is conforming to IEEE 802.11™-2016 [9], clause 17, clause 19 or clause 21, or any combination of these clauses, the ED Threshold Level (TL) is independent of the equipment's maximum transmit power (PH). Assuming a 0 dBi receive antenna the ED Threshold Level (TL) shall be:
	TL = -75 dBm/MHz 	(2)
Option 2:	For equipment conforming to one or more of the clauses listed in Option 1, and to at least one other operating mode, and for equipment conforming to none of the clauses listed in Option 1, the ED Threshold Level (TL) shall be proportional to the equipment's maximum transmit power (PH). Assuming a 0 dBi receive antenna the ED Threshold Level (TL) shall be:
For PH ≤ 13 dBm:	TL = -75 dBm/MHz
	For 13 dBm < PH < 23 dBm: 	TL = -85 dBm/MHz + (23 dBm - PH)	(3)
	For PH ≥ 23 dBm:	TL = -85 dBm/MHz


However, the recent approval of the 5GHz WI within ETSI TC BRAN made a significant revision to previous version, particularly in discarding the EDT value in v2.1.1 and adopting a new value as a result, and which is embodied in EN 301 893 v2.1.52, given as follow, 
	 [EN 301 893 v2.1.52 clause 4.2.7.3.2.5] (5 GHz Harmonized Standard)[2] 
4.2.7.3.2.5	Energy Detection Threshold (EDT) (LBE)
An operating channel is an occupied channel as long as transmissions in that channel are present at a power level greater than the Energy Detection Threshold (EDT). The power level is determined by integrating the received power over the channel and then normalised to per MHz power. If no transmissions are present at a power level greater than the EDT, the operating channel is an unoccupied channel. Equipment may consist of one or more devices.
The EDT is proportional to the equipment’s maximum configured RF output power and shall be:
			−75 dBm/MHz				for Pmax ≤ 18 dBm
	EDT =        −80 dBm/MHz + (23 dBm – Pmax)		for 18 dBm < Pmax < 23 dBm	(4)
			−80 dBm/MHz				for Pmax ≥ 23 dBm
The EDT is an absolute level that applies at all times independent of background noise of other signals being present in the channel.
[EN 303 687 v1.1.1 clause 4.3.6.3.3] (6 GHz Harmonized Standard)[3] 
[bookmark: _Toc101866440][bookmark: _Toc101775451][bookmark: _Toc100335715][bookmark: _Toc100240626]4.3.6.3.3	ED Threshold level (Energy Detection Threshold level, FBE and LBE)
A channel is an occupied channel as long as transmissions in that channel are present at a power level greater than the ED Threshold (EDT). The power level is determined by integrating the received power over the channel, and then normalized to per MHz power. The received power shall be measured at the interface between the equipment and the antenna assembly. If no transmissions are present at a power level greater than the EDT, the channel is an unoccupied channel.
The EDT is proportional to the equipment's maximum configured transmit power (Pmax):
For Pmax ≤ 14 dBm:	EDT = -75 dBm/MHz
For 14 dBm < Pmax ≤ 24 dBm: 	EDT = -85 dBm/MHz + (24 dBm - Pmax)
For Pmax ≥ 24 dBm:	EDT = -85 dBm/MHz


As a result, for different bands, different thresholds are defined.  For 5 GHz, the baseline EDT has been adjusted to -67 dBm/20 MHz from the former -72 dBm/20 MHz, and for 6GHz, the HS remains unchanged at -72 dBm/20 MHz with a slight difference in the Pmax value.
For Rel-16 NR-U, based on the changed regulation, the corresponding energy detection threshold computation procedure had been changed, which had been agreed in RAN1#114bis [4], and the specific Draft CR is presented in R1-2310517 [5]. Based on the same logic, the corresponding energy detection threshold computation procedure in sidelink should also be modified to align with the regulation.
[bookmark: _Ref157173431]Proposal 1: Modify the default maximum energy detection threshold computation procedure to align with latest regulation, and adopt text proposal#1 for TS 37.213. 
· Reason for change:
The regulation defined by ETSI had been updated, and the corresponding energy detection threshold in sidelink should be changed to align with the regulation.
· Summary of change:
Modify the energy detection threshold computation procedure same as NR-U for section 4.5.5.1 in TS37.213.
· Consequences if not approved: 
The sidelink device does not strictly follow the ETSI regulation and will keep using a more restricted energy detection threshold to access channel than other UEs following the regulation.
· Text Proposal#1 for Section 4.5.5.1 of TS 37.213:
-------------------------------------- Start of Text Proposal #1for TS 37.213 ------------------------------------
4.5.5.1 Default maximum energy detection threshold computation procedure
< Unchanged parts are omitted >
If the higher layer parameter sl-absenceOfAnyOtherTechnology-r18 is provided
-	 where 
-	 is Maximum energy detection threshold defined by regulatory requirements in dBm when such requirements are defined, otherwise 
otherwise
-	
where
In regulatory regions and bands where it is allowed,
-	  = ;
-	 =5dB for all transmissions;
-	 ;
Otherwise,
-	;
-	 if Type 2A SL channel access procedures is performed for a SL transmission(s) that initiates a channel occupancy and includes only S-SSB as described in clause 4.5.2; otherwise ;
-	;
-	 is set to the value of PCMAX_H,c as defined in [3];
-	;
-	 is the single channel bandwidth in MHz.
 < Unchanged parts are omitted >
------------------------------------------------ End of Text Proposal ------------------------------------------------
2.1.2. COT-SI processing time
Background:
In RAN1#113, the following working assumption was given
	Working assumption
The required UE processing time for decoding COT-SI is the same as SCI decoding, which is  as defined by Table 8.1.4-1 in TS38.214.
· The UE processing time starts from the end of slot of the SCI that carries the COT sharing information in a slot



[bookmark: _Ref157179980]Proposal 2: Add the description of processing time of COT sharing information, and adopt text proposal#2 for TS 37.213. 
· Reason for change:
The processing time needs to be considered when UE receives COT sharing information.
· Summary of change:
Add a paragraph of processing time on COT sharing information for section 4.5.3 in TS37.213.
· Consequences if not approved: 
Which slots in a COT could be shared is unclear.
· Text Proposal#2 for Section 4.5.5.1 of TS 37.213:
-------------------------------------- Start of Text Proposal #2 for TS 37.213 -----------------------------------
· 4.5.3 SL channel access procedures in a shared channel occupancy
< Unchanged parts are omitted >
For the case when a UE transmits SL transmission(s) in a shared channel occupancy initiated by another UE, the channel access priority class value corresponding to the SL transmission(s) is at most equal to the channel access priority class value provided by the channel access priority class in the channel occupancy sharing information.
For the case when a UE receives channel occupancy sharing information, the processing time is  as defined by Table 8.1.4-1 in [8, TS 38.214], and the processing time starts from the end of the slot that carries channel occupancy sharing information.
< Unchanged parts are omitted >
------------------------------------------------ End of Text Proposal ------------------------------------------------
2.2 SL-U Physical channel design framework
2.2.1 Correction on description on resource allocation in frequency domain
Background:
Regarding resource allocation for sidelink, the description related to time domain and frequency domain are captured in clause 8.1.2.1 and 8.1.2.2 TS 38.214, respectively. However, the newly introduced parameters related to frequency domain for mode 1 resource allocation are currently captured in clause 8.1.2.1 rather than clause 8.1.2.2. Therefore, the description on these parameters should be correctly placed.
[bookmark: _Ref157173435]Proposal 3: Correct the placement of newly introduced parameters related to frequency domain for mode 1 resource allocation, and adopt text proposal#4 for TS 38.214.
· Reason for change:
The newly introduced parameters related to frequency domain for mode 1 resource allocation are mis-placed in clause 8.1.2.1 which is used to capture resource allocation in time domain, rather than clause 8.1.2.2 that is used to capture resource allocation in frequency domain.
· Summary of change:
Move description on newly introduced parameters related to frequency domain for mode 1 resource allocation from clause 8.1.2.1 to clause 8.1.2.2.
· Consequences if not approved: 
Description on newly introduced parameters related to frequency domain for mode 1 resource allocation is mis-placed.
· Text Proposal#4 for section 8.1.2.1 and 8.1.2.2  of TS 38.214:
--------------------------------------Start of Text Proposal#4 for TS 38.214 -------------------------------------
8.1.2.1	Resource allocation in time domain
< Unchanged parts are omitted >
In sidelink resource allocation mode 1:
-	For sidelink dynamic grant, the PSSCH transmission is scheduled by a DCI format 3_0. 
-	For sidelink configured grant type 2, the configured grant is activated by a DCI format 3_0. 
-	For sidelink dynamic grant and sidelink configured grant type 2:
-	The "Time gap" field value m of the DCI format 3_0 provides an index m + 1 into a slot offset table. That table is given by higher layer parameter sl-DCI-ToSL-Trans and the table value at index m + 1 will be referred to as slot offset .
-	The slot of the first sidelink transmission scheduled by the DCI is the first SL slot of the corresponding resource pool that starts not earlier than , where  is the starting time of the downlink slot carrying the corresponding DCI,  is the timing advance value corresponding to the TAG of the serving cell on which the DCI is received and is the slot offset between the slot of the DCI and the first sidelink transmission scheduled by DCI and  is the SL slot duration.
-	The "Configuration index" field of the DCI format 3_0, if provided and not reserved, indicates the index of the sidelink configured type 2.
-	For sidelink configured grant type 1:
-	The slot of the first sidelink transmissions follows the higher layer configuration according to [10, TS 38.321].
For operation with shared spectrum channel access for frequency range 1, if the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB:, 
[bookmark: OLE_LINK25]-	the lowest index of the RB set allocation to the initial PSSCH transmission is indicated via the field "Lowest index of the RB set allocation to the initial transmission" of the DCI format 3_0. 
-	the starting RB set index of the initial PSSCH transmission of the sidelink configured grant Type 1 is indicated via the higher layer parameter sl-StartRBsetCG-Type1.
[bookmark: _Toc155777449][bookmark: _Toc45810651][bookmark: _Toc36645602][bookmark: _Toc29674372][bookmark: _Toc29673379][bookmark: _Toc29673238]8.1.2.2	Resource allocation in frequency domain
The resource allocation unit in the frequency domain is the sub-channel.
The sub-channel assignment for sidelink transmission is determined using the "Frequency resource assignment" field in the associated SCI.
The lowest sub-channel for sidelink transmission is the sub-channel on which the lowest PRB of the associated PSCCH is transmitted.
If a PSSCH scheduled by a PSCCH would overlap with resources containing the PSCCH, the resources corresponding to a union of the PSCCH that scheduled the PSSCH and associated PSCCH DM-RS are not available for the PSSCH.
When PSSCH is transmitted on multiple RB sets, the corresponding PSCCH is located on the sub-channel with smallest index of the lowest RB set.
For operation with shared spectrum channel access for frequency range 1, if the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB:
-	the lowest index of the RB set allocation to the initial PSSCH transmission is indicated via the field "Lowest index of the RB set allocation to the initial transmission" of the DCI format 3_0. 
-	the starting RB set index of the initial PSSCH transmission of the sidelink configured grant Type 1 is indicated via the higher layer parameter sl-StartRBsetCG-Type1.
------------------------------------------------ End of Text Proposal ------------------------------------------------
2.2.2 Clarification on the parameter for PSFCH
Background:
When sl-PSFCH-Type = 'type2' and a subset of  PRBs is (pre-) configured for a PSFCH transmission, a UE can determine  subsets for each interlace, where    is the number of available PRBs determined based on the -th indication provided by sl-PSFCH-RB-SetList or sl-RB-SetPSFCHList for HARQ-ACK information or conflict information. Therefore, there will be   PRB subset in total that can be used within RB set k. However, the relationship among ,  and  is unclear in current TS 38.213.
[bookmark: _Ref157173436]Proposal 4: Clarify that  is equal to  , and adopt text proposal#5 for TS 38.213.
· Reason for change:
The definition of   is unclear in current TS 38.213.
· Summary of change:
Clarify that , where   is (pre-) configured for a PSFCH transmission and    is the number of available PRBs determined based on the -th indication provided by sl-PSFCH-RB-SetList or sl-RB-SetPSFCHList for HARQ-ACK information or conflict information.
· Consequences if not approved: 
The definition of   is unclear in current TS 38.213.
· Text Proposal#5 for Clause 16.3.0 of TS 38.213:
-------------------------------------Start of Text Proposal#5 for TS 38.213 --------------------------------------
[bookmark: _Toc156237261]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 = 'type2' and within RB-set , a UE determines a subset of PRBs in a first interlace and, based on sl-PSFCH-RB-SetList, a subset of  PRBs in a second interlace for a PSFCH transmission with HARQ-ACK information in a resource pool, or based on sl-RB-SetPSFCHList, a subset of  PRBs in a second interlace for a PSFCH transmission with conflict 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 the -th indication provided by sl-PSFCH-RB-SetList or sl-RB-SetPSFCHList for HARQ-ACK information or conflict information, respectively. The UE expects that different subsets of  PRBs are determined for conflict information and HARQ-ACK information. 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, where . 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 .
------------------------------------------------ End of Text Proposal ------------------------------------------------
2.2.2 Discussion on value range of intraCellGuardBandsSL-List
One FFS remained in RAN1#115 [6] is whether to exclude 0 from value range of parameter intraCellGuardBandsSL-List. We noted that FG 47-k1, i.e., SL channel access for dynamic channel access mode, is mandatory while FG 47-k2, i.e., SL multi-channel access for dynamic channel access mode is optional for a UE supports NR SL in unlicensed band. 
However, assume value 0 is included in value range of nrofCRBs and a UE is configured without intra-cell guard band(s) on an SL bandwidth part including 40MHz, if a UE clears LBT on certain 20MHz and use the whole 20MHz for transmission, which may cause interference on the other 20MHz. Therefore, we prefer to exclude 0 from the value range of nrofCRBs.
[bookmark: _Ref157173438]Proposal 5: Exclude 0 from the value range of nrofCRBs for parameter intraCellGuardBandsSL-List.
	Agreement (RAN1#115 Chairman Notes [6])
For SL-U PHY, following higher layer parameters are endorsed.
	index
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	3
	intraCellGuardBandsSL-List
	List of intra-cell guard bands for operation with shared spectrum channel access. If not configured, the guard bands are defined according to 38.101-1 [15], see TS 38.214 [19], clause 7. For operation in licensed spectrum, this field is absent, and no UE action is required.
	SEQUENCE (SIZE (1..maxSCSs)) OF IntraCellGuardBandsPerSCS-r16

FFS: whether to exclude 0 from the value range of
nrofCRBs.
	N/A
	Per SL BWP




	Agreement(RAN1#115 Chairman Notes [6])
· FG 47-k1 and 47-k2 are updated as follows
	47. NR_SL_enh2
	47-k1
	SL channel access for dynamic channel access mode
	UE supports
1. SL Type 1 channel access and contention window size adjustment
2. SL Type 2A channel access
3. SL Type 2B channel access
4. SL Type 2C channel access
5. 20MHz LBT bandwidth
6. CP extension up to 1 symbol in 15kHz SCS if the UE supports 15 kHz SCS
7. CP extension up to 2 symbols in 30kHz SCS
[8. CP extension up to 2 symbols if the UE supports 60kHz SCS]
[9. Monitoring SCI to decode]
FFS whether to merge with 47-k3
	At least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]

At least one of {15-25, 15-3, [32-4, 32-4a]}
	Yes
	No
	UE does not support channel access for NR sidelink operation in shared spectrum.
	[Per band]
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: Component 8 is applicable in regions without OCB requirements.

Note1: If UE supports 15-25, the UE is not required to support Component 3 and 4 in 15-2.
Note2: If UE supports 15-3, the UE is not required to support Component 3 in 15-3, and FR2 parts of Component 7 in 15-3.

Note: It is up to RAN2 whether/how to implement the above Notes 1/2 and whether/how to update the prerequisite FGs
	Optional with capability signalling

[For UE supports NR SL in unlicensed spectrum where and when shared spectrum channel access must be used, UE must indicate this FG is supported]

	47. NR_SL_enh2
	47- k2
	SL multi-channel access for dynamic channel access mode
	1. UE supports multi-channel access procedures for PSCCH/PSSCH/S-SSB/PSFCH transmission(s) in multiple RB sets in a slot
2. UE supports Type A and Type B multi-channel access procedures for concurrent PSFCH transmissions in multiple RB sets in a slot
[3. UE supports Type A and Type B multi-channel access procedures for concurrent S-SSB transmissions in multiple RB sets]
4) UE supports multi-channel access procedure on N channel(s) with 20MHz LBT bandwidth for each channel. Candidate values of N: {2, 3, 4, 5}
	47-k1, 15-11, and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	[No]
	UE does not support multi-channel access in dynamic channel access mode for NR sidelink operation in shared spectrum.
	[Per band / Per UE or Per FS (for 20MHz BW only UE)]
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: Support of S-SSB/PSFCH transmission(s) in multiple RB-sets in a slot is according to the support of {47-m11, 47-m11a} and {47-m12, 47-m12a}
	Optional with capability signalling






2.2.3 Discussion on S-SSB power control
Background:
In current TS 38.213, for operation with shared spectrum channel access, when the parameter  is provided, the transmission power  for an S-SS/PSBCH block transmission occasion in slot  in the anchor RB-set is:
 [dBm]
The principle is: the UE S-SSB transmission power in anchor RB-set should be no more than , in order to leave some power for the non-anchor RB-set.
	Agreement (copied from RAN1#114b)
Adopt following red change to RAN1#114’s agreement:
	Agreement
Regarding “UE may transmit S-SSB repetition in more than one RB set”:
· At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is a (pre-)configured offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm], where i is slot index as in legacy
· value range of  is: {10lg(N), [10lg(N)+2, 10lg(N)+4, …],}
· On non-anchor RB set
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Note: for both anchor RB set and non-anchor RB set transmission, the same DL pathloss is taken into account
· M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within the anchor RB set, W is the maximum total number of S-SSB repetitions on RB sets within the SL-BWP
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· For above Alts,  is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB sets






However, the current specification give the S-SSB transmission power as below: 
,
which is incorrect for operation with shared spectrum channel access, therefore, the S-SSB transmission power should be updated a  since there will still be other non-anchor RB-set(s) in the S-SSB slot. 
[bookmark: _Ref157179958]Proposal 6: For the ‘otherwise’ case for determination of S-SSB transmission power, clarify that   , and adopt text proposal#6 for TS 38.213.
· Reason for change:
The ‘otherwise’ case for determination of S-SSB transmission power is unclear in current TS 38.213.
· Summary of change:
When the  is not provided the anchor RB-set is .
· Consequences if not approved: 
The definition of   is unclear in current TS 38.213.
· Text Proposal#6 for Clause 16.3.0 of TS 38.213:
-------------------------------------Start of Text Proposal#6 for TS 38.213 --------------------------------------
16.2.0	S-SS/PSBCH blocks
A UE determines a power  for an S-SS/PSBCH block transmission occasion in slot , in the anchor RB-set if applicable, on active SL BWP  of carrier  as
	 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]  
-	 is a value of dl-P0-PSBCH-r17 if using the parameter is supported by the UE and the parameter is provided; else dl-P0-PSBCH-r16 if provided; otherwise,   
-	 is a value of dl-Alpha-PSBCH, if provided; else,  
-	 when the active SL BWP is on a serving cell , as described in clause 7.1.1 except that
-	the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 in serving cell  when the UE is configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	 is a number of resource blocks for a S-SS/PSBCH block transmission with SCS configuration 
-	 is a value of sl-PowerOffsetAnchor, if provided; otherwise, .
For operation with shared spectrum channel access, after allocating power  for transmission of each S-SS/PSBCH block in the anchor RB-set, the UE equally allocates power  remaining from , if any, for transmission of each S-SS/PSBCH block in all non-anchor RB-sets within the SL BWP
-	if dl-P0-PSBCH is not provided, a power  for transmission of each S-SS/PSBCH block in a non-anchor RB-set is 
-	otherwise, a power  for transmission of each S-SS/PSBCH block in a non-anchor RB-set is  .
------------------------------------------------ End of Text Proposal ------------------------------------------------


Co-channel coexistence for LTE sidelink and NR sidelink
2.3.1 Candidate resource set initialization in step 5a
Background:
For the resource allocation procedure in TS 38.214, step 5a is performed in case of insufficient resources after Step 5, where the candidate resource set is reinitialized to the set from Step 4. It will revert all of the exclusions performed in step 5, 5LTE1, 5LTE2, and 5LTE3, where step 5LTE1) excludes periodic resources reserved by an LTE SL SCI on non-monitored subframes, 5LTE2) excludes NR SL candidate resources in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission and step 5LTE3) exclude NR SL candidate resources in slot where its corresponding PSFCH overlapping with other LTE SL transmission. This reversion would effectively invalidate the effect of these steps. Taking step 5LTE1) being reverted as an example, the NR SL module would be able to select periodic resources reserved by an LTE SL SCI on non-monitored subframes, which would negatively impact the LTE SL performance. 
Multiple solutions were discussed in the last meeting. Some companies proposed that steps among {5, 5LTE1, 5LTE2, and 5LTE3} are reverted one by one, until the threshold of the number of resources is met. However, it is difficult to converge on the exact order of steps to be reversed. For example, while the resources excluded in step 5LTE1) would be quite large compared to other steps, it would also pose the greatest risk in terms of resource collisions with LTE transmissions, and hence should not be considered as the first step to be reversed.
At this stage, we prefer to solve this problem by a simple method to avoid the discussion on the order in which these steps are reverted, by (pre-)configuring the order of steps to be reversed. This would provide a future-proof solution where the steps can be reversed depending on the ratio of LTE and NR SL traffic. In this case, LTE SL transmissions can be protected when there are more LTE SL UEs deployed, and in the future, when this number reduces and more NR SL UEs are deployed, more steps can be reversed. Hence, we propose that it is (pre-)configured how to initialize the candidate resource set SA in step 5a. For example, the set SA is initialized to a set after performing one or multiple steps in {5, 5LTE1, 5LTE2, 5LTE3} as per configuration.
[bookmark: _Ref157173439]Proposal 7: Add a higher-layer parameter sl-Step5a-List:
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	Required for initial access or IDLE/INACTIVE
	Specification
	Comment

	List of resource exclusion steps which UE performs in dynamic co-channel coexistence. 
	{5, 5LTE1, 5LTE2, 5LTE3}
	N/A
	Per resource pool
	UE-specific
	38.331
	For candidate resource set initialization in step 5a, the set  is initialized to the set of all the candidate single-slot resources or candidate multi-slot resources as in step 4, excluding, if sl-Step5a-List is provided, resources according to the indicated step(s).


Proposal 8: Regarding the issue of stepwise candidate resource set initialization in step 5a, the set SA is initialized to a set after performing one or multiple steps in {5, 5LTE1, 5LTE2, 5LTE3} as per (pre-)configuration, and adopt text proposal#7 for TS 38.214.
· Reason for change:
Step 5a may currently revert all of the resource exclusions performed by Step 5, 5LTE1, 5LTE2, and 5LTE3, which effectively invalidates the effect of these steps.
· Summary of change:
Step 5a is changed such that it is (pre-)configurable to perform the initialization based on one or more of the steps 5, 5LTE1, 5LTE2, and 5LTE3. The set SA is initialized to a set after performing one or multiple steps in {5, 5LTE1, 5LTE2, 5LTE3}.
· Consequences if not approved: 
Triggering of Step 5a currently skips all 5LTE steps, meaning that collisions are likely to occur between NR and LTE SL transmissions with co-channel coexistence.
· Text Proposal#7 for Section 8.1.4 of TS 38.214:
---------------------------------------- Start of Text Proposal#7 for TS 38.214 ---------------------------------
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
< Unchanged parts are omitted >
In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink, that is coexistence over time and frequency resources that are shared between NR sidelink and LTE sidelink:
-	sl-NRPSSCH-EUTRA-ThresRSRP-List: this higher layer parameter provides an RSRP threshold for each combination , where  is the value of the priority field in a received LTE SCI format 1, and  is the priority of the transmission of the UE selecting resources; for a given invocation of this procedure, .
-	sl-NRPSFCH-EUTRA-ThresRSRP-List: this higher layer parameter, if provided, provides an RSRP threshold for each combination , where  is the value of the priority field in a received LTE SCI format 1, and  is the priority of the transmission of the UE selecting resources; for a given invocation of this procedure, .
-	sl-Step5a-List: this higher layer parameter provides a list, with each element in the list indicating which step(s) from {5, 5LTE1, 5LTE2, 5LTE3} are additionally performed in step 5a.
< Unchanged parts are omitted >
5a)	If the number of candidate single-slot resources  or , or the number of candidate multi-slot resource  or  remaining in the set  is smaller than , the set  is initialized to the set of all the candidate single-slot resources or candidate multi-slot resources as in step 4, excluding, if sl-Step5a-List is provided, resources according to the indicated step(s).
 < Unchanged parts are omitted >
---------------------------------------------- End of Text Proposal ------------------------------------------------
2.3.2 First slot determination in 30kHz SCS
Background:
As concluded in RAN1#115, reserved slots of NR SL and reserved subframes of LTE SL are not aligned with each other. Here, we refer to reserved slots and reserved subframes as those that are outside the configured resource pool. Two NR slots are overlapped with an LTE subframe, when SCS of NR SL is (pre-)configured as . However, a reserved slot may cause slot-index shifting and leaves ambiguity in determining the first NR slot.
	Conclusion (RAN1#115 Chairman Notes [6])
RAN1 does not pursue specific enhancement on alignment between reserved slots of NR SL and reserved subframes of LTE SL.


As shown in Figure 1, there is a reserved slot in slot#4. Thus, the number of the 1st and 2nd NR logical slot is shifted after the reserved slot. The UE will not be able to determine correctly whether the next logical slot is the first overlapping slot or not. For example, the slot #5 will be determined as ‘the first NR slot overlapping with LTE subframe’. It causes AGC impact to LTE SL if the NR SL transmits in this slot.
[image: ]
[bookmark: _Ref157001185]Figure 1. The calculation of the numbering of first slot is shifted by reserved/ synchronization slot
The shifted 1st /2nd NR slot ambiguity issue can be handled during the resource allocation procedure. Since it is the NR SL UE’s responsibility to ensure that the UE transmits on at least the first of the overlapping slots, the NR SL UE checks whether the physical slot #k satisfies k mod(2μ)=0 during resource allocation, and then successfully determines the correct first overlapping slot. This change can be captured in TS 38.321 under Section 5.22.1.1 on “SL grant reception and SCI transmission”.
[bookmark: _Ref157173441]Proposal 9: Regarding the issue of the ambiguity of the first slot determination in 30kHz SCS, the NR SL UE checks whether the physical slot #k satisfies k mod(2μ)=0 during resource allocation.

Sidelink CA operation
2.4.1 Power control for PSFCH
Background:
In TS 38.331, , with its value given by IE sl-MaxTransPowerCA, is defined as the maximum total transmit power used by the UE across all sidelink carriers.
	sl-MaxTransPowerCA
The maximum total transmit power to be used by the UE across all sidelink carriers.


[bookmark: _Ref157173442]Proposal 10: Replace “” with “” and endorse text proposal#8 for TS 38.213.
· Reason for change:
On determination of PSFCHs on multiple carriers,  is used, where  is the maximum value of the UE’s sidelink transmission power on a resource pool. This value is not defined as the maximum power across all carriers.
· Summary of change:
Correct description by replacing “” with “”.
· Consequence if not approved:
The power limit is unclear for transmission on multiple carriers.
· Text Proposal#8 for Section 16.2.5 of TS 38.213:
-------------------------------- Start of Text Proposal#8 for TS 38.213 -----------------------------------------
16.2.5	SL Carrier Aggregation
< Unchanged parts are omitted >
If a UE would simultaneously transmit PSFCHs and receive PSFCHs on multiple carriers, the UE performs the procedures in Clause 16.2.4.2 by considering all the PSFCHs for transmission and all the PSFCHs for reception in order to determine either PSFCHs to transmit or PSFCHs to receive. If a UE would simultaneously transmit PSFCHs on multiple carriers, the UE performs the procedures for single carrier in Clause 16.2.3 by considering all the PSFCHs for transmission using a corresponding  and  in order to determine PSFCHs to transmit and a corresponding power per PSFCH transmission. The UE expects to be provided a (pre)configuration such that the PSFCH transmissions on the multiple carriers are with time resource alignment and a same power.
< Unchanged parts are omitted >
----------------------------------------------  End of Text Proposal ------------------------------------------------
2.4.2 Power control for PSCCH/PSSCH
[bookmark: _Ref157173443][bookmark: corrctTransmissions]Proposal 11: Replace “transmissions” with “transmission(s)” and endorse text proposal#9 for TS 38.213.
· Reason for change:
When dropping PSCCH/PSSCH for power control, the remaining PSCCH/PSSCH may be only one PSCCH/PSSCH transmission.
· Summary of change:
Correct description by replacing “transmissions” with “transmission(s)”.
· Consequence if not approved:
The procedure is unclear when only one PSCCH/PSSCH transmission left.
· Text Proposal#9 for Section 16.2.5 of TS 38.213:
------------------------------------- Start of Text Proposal#9 for TS 38.213 -------------------------------------
16.2.5	SL Carrier Aggregation
< Unchanged parts are omitted >
If a UE would transmit PSCCHs/PSSCHs on multiple carriers, the UE determines a power for each PSCCH/PSSCH transmission as described in Clauses 16.2.1 and 16.2.2, respectively. If the UE would transmit PSCCHs/PSSCHs that would overlap in time on respective carriers and a total power for the PSCCH/PSSCH transmissions would exceed , the UE reduces a power for a PSCCH/PSSCH transmission that has the largest priority value as determined by SCI formats provided by the PSCCHs scheduling the respective PSSCHs. If more than one PSCCH/PSSCH transmission have the largest priority value, the UE autonomously selects one of the more than one PSCCH/PSSCH transmissions to reduce a respective power. If, after the reduction of the power of the PSCCH/PSSCH transmission with the largest priority value, a total power exceeds , the UE drops the PSCCH/PSSCH transmission with the largest priority value, respectively, and repeats the procedure over the remaining PSCCH/PSSCH transmission(s).
< Unchanged parts are omitted >
---------------------------------------------- End of Text Proposal ------------------------------------------------

3 Conclusions
This contribution gives views on maintenance for sidelink operation in Rel-18 specifications. We copy the main bullet of each proposal here, the detailed three CR fields and related TP of each proposal are in Section 2.
Proposal 1: Modify the default maximum energy detection threshold computation procedure to align with latest regulation, and adopt text proposal#1 for TS 37.213. 
Proposal 2: Add the description of processing time of COT sharing information, and adopt text proposal#2 for TS 37.213. 
Proposal 3: Correct the placement of newly introduced parameters related to frequency domain for mode 1 resource allocation, and adopt text proposal#4 for TS 38.214
Proposal 4: Clarify that  is equal to  , and adopt text proposal#5 for TS 38.213
Proposal 5: Exclude 0 from the value range of nrofCRBs for parameter intraCellGuardBandsSL-List.
Proposal 6: For the ‘otherwise’ case for determination of S-SSB transmission power, clarify that   , and adopt text proposal#6 for TS 38.213.
Proposal 7: Add a higher-layer parameter sl-Step5a-List:
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	Required for initial access or IDLE/INACTIVE
	Specification
	Comment

	List of resource exclusion steps which UE performs in dynamic co-channel coexistence. 
	{5, 5LTE1, 5LTE2, 5LTE3}
	N/A
	Per resource pool
	UE-specific
	38.331
	For candidate resource set initialization in step 5a, the set  is initialized to the set of all the candidate single-slot resources or candidate multi-slot resources as in step 4, excluding, if sl-Step5a-List is provided, resources according to the indicated step(s).


Proposal 8: Regarding the issue of stepwise candidate resource set initialization in step 5a, the set SA is initialized to a set after performing one or multiple steps in {5, 5LTE1, 5LTE2, 5LTE3} as per (pre-)configuration, and adopt text proposal#7 for TS 38.214.

Proposal 9: Regarding the issue of the ambiguity of the first slot determination in 30kHz SCS, the NR SL UE checks whether the physical slot #k satisfies k mod(2μ)=0 during resource allocation.
Proposal 10: Replace “” with “” and endorse text proposal#8 for TS 38.213.
Proposal 11: Replace “transmissions” with “transmission(s)” and endorse text proposal#9 for TS 38.213.
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