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Introduction
In RAN#97e meeting, Rel-18 work item on support of [1] has the following objectives to study and specify support of sidelink on unlicensed spectrum. 
	2.  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.


In this contribution, we discuss the remaining issues of physical channel design for sidelink communication on unlicensed spectrum.
[bookmark: OLE_LINK1]Discussions
PSCCH/PSSCH
Lowest sub-channel indication in DCI format 3_0
As in the following, in terms of the frequency resource assignment in SCI format 1-A,  is used for determining sub-channel allocation if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or configured to ‘contigousRB’, while  is used for determining sub-channel allocation if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to ‘interlaceRB’.
	[bookmark: _Toc146727690][bookmark: _Toc146188142]8.3.1.1	SCI format 1-A
SCI format 1-A is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 1-A:
-	Priority - 3 bits as specified in clause 5.4.3.3 of [12, TS 23.287] and clause 5.22.1.3.1 of [8, TS 38.321]. Value '000' of Priority field corresponds to priority value '1', value '001' of Priority field corresponds to priority value '2', and so on.
-	Frequency resource assignment - number of bits determined by the following:
-	If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or configured to ‘contigousRB’
-	 bits when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 2; otherwise  bits when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 3, as defined in clause 8.1.5 of [6, TS 38.214].
-	If the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to ‘interlaceRB’ 
-	X + Y bits provide the frequency domain resource allocation according to Clause x.x of [6, TS 38.214], where the X MSBs provide the RB set allocation and the Y LSBs provide the sub-channel allocation, 
-	the value of X is determined by  when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 2, or determined by  when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 3, where  is the number of RB sets in a resource pool
-	the value of Y is determined by when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 2, or determined by  when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 3, where  is the number of sub-channels for each RB set.


In RA mode 1, the network needs to provide SL UE with a “Lowest index of the subchannel allocation to the initial transmission” field in the DCI format 3_0 to notify the SL UE of which sub-channel is used as the starting sub-channel of sub-channel allocation for the initial transmission of a PSSCH transmission. Accordingly, same symbols should be used for “Lowest index of the subchannel allocation to the initial transmission” field to determine the bit size. 
Proposal 1: Adopt the following TP#1 in TS 38.212 section 7.3.1.4.1: 
· Reason for change: As to sub-channel allocation in SCI format 1-A, subclause 8.3.1.1 of TS38.212 specifies that  is used to determine bits for the sub-channel allocation field if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or configured to ‘contigousRB’, while  is used to determine bits for the sub-channel allocation field if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to ‘interlaceRB’. However, regarding the field of lowest index of sub-channel allocation to initial transmission in DCI format 3_0,  is used to determine bits for all above cases.
· Summary of change: Clarify that the bit size of “Lowest index of the subchannel allocation to the initial transmission” field is determined by  if interlace RB-based transmisison is configured, or by  otherwise.
· Consequences if not approved: The value of  in size determination of “Lowest index of the subchannel allocation to the initial transmission” is ambiguous if interlace RB-based transmission is configured.
	==== TP#1 (Based on R1-2310745) ===
[bookmark: _Toc29327772][bookmark: _Toc45209285][bookmark: _Toc129874543][bookmark: _Toc36046368][bookmark: _Toc29326622][bookmark: _Toc51852459][bookmark: _Toc36045962][bookmark: _Toc36046222]7.3.1.4.1	Format 3_0
DCI format 3_0 is used for scheduling of NR PSCCH and NR PSSCH in one cell. 
The following information is transmitted by means of the DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI: 
-	Resource pool index – bits, where I is the total number of resource pools for transmission configured by the higher layer parameter sl-TxPoolScheduling, if configured, and sl-DiscTxPoolScheduling, if configured.
-	Time gap – 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause 8.1.2.1 of [6, TS 38.214]
-	HARQ process number – 4 bits.
-	New data indicator – 1 bit.
-	Lowest index of the subchannel allocation to the initial transmission - bits if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to ‘interlaceRB’;  bits as defined in Clause 8.1.2.2 of [6, TS 38.214] otherwise.
[bookmark: OLE_LINK25]-	Lowest index of the RB set allocation to the initial transmission -  bits as defined in Clause 8.1.2.2 of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
-	SCI format 1-A fields according to clause 8.3.1.1:
-	Frequency resource assignment.
-	Time resource assignment.
< Unchanged parts are omitted >



Lowest RB set for PSCCH transmission 
TS 38.213 Section 8.1.2.2 specifies that when PSSCH is transmitted on multiple RB sets, its corresponding PSCCH is transmitted in sub-channel with smallest index of the lowest RB set. However, the lowest RB set herein could be misinterpreted as the lowest RB set in a resource pool. 
Proposal 2: Adopt the following TP#2 in TS38.214 section 8.1.2.2:
· Reason for change: Current specification specifies that when PSSCH is transmitted on multiple RB sets, its corresponding PSCCH is transmitted in sub-channel with smallest index of the lowest RB set. However, the lowest RB set could be misinterpreted as the lowest RB set in a resource pool.
· Summary of change: Clarify that the lowest RB set where PSCCH locates is a lowest RB set among the multiple RB sets for its associated PSSCH transmission.
· Consequences if not approved: The lowest RB set where PSCCH locates is unclear.
	==== TP#2 (TS38.214 V18.0.0 (2023-09)) ===
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 among the multiple RB sets.



PSSCH preparation procedure time
When NR-U was introduced in Rel-16, the following was agreed,
	Agreement:
· [...]
· The N2 timeline (UL grant to PUSCH delay) needs to be relaxed to take the CP extension into account
· [...]


And this was specified in TS 38.214 as follows,
	[bookmark: _Toc146791858][bookmark: _Toc20318056][bookmark: _Toc27299954][bookmark: _Toc29673231][bookmark: _Toc36645595][bookmark: _Toc45810644][bookmark: _Toc29674365][bookmark: _Toc11352166][bookmark: _Toc29673372]6.4	UE PUSCH preparation procedure time
[bookmark: _Hlk496824026][bookmark: _Hlk45746554]If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and Koffset, if configured, and the start S and length L of the PUSCH allocation indicated by 'Time domain resource assignment' of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, the PDCCH candidate that ends later in time is used.
-	[...]
-	For operation with shared spectrum channel access in FR1,  is calculated according to [4, TS 38.211], otherwise .
-	[...]


For SL-U, a similar relaxation has to be done for PSSCH preparation procedure time in RA mode 1, in order not to increase the UE complexity due to applying CPE. Since the gNB is not aware of the actual CPE starting position of any particular PSSCH transmission, we propose to use a CPE starting position corresponding to the largest CPE duration for a given SCS configuration, as defined in Table 5.3.1-3 of TS 38.211.
Proposal 3: Adopt the following TP#3 in TS38.214 section 8.6:
· Reason for change: For SL-U, if the legacy PSSCH preparation procedure time as specified in clause 8.6 of TS 38.214 is reused “as is”, the time offset between the end of PDCCH reception and the start (of CPE) of the first scheduled PSSCH transmission would be reduced, imposing a more stringent requirement on PSSCH preparation procedure time for the UE comparing to Rel-16.
· Summary of change: A new factor “” is introduced for PSSCH preparation procedure time, in a similar way to what was done for PUSCH preparation procedure time in NR-U, except that a pre-defined CPE index is used for each SCS configuration, assuming the gNB is not aware of the actual CPE starting position of the PSCCH/PSSCH transmission.
· Consequences if not approved: An unintended more stringent requirement on PSSCH preparation procedure time is imposed on UE supporting RA mode 1 in SL-U.
	==== TP#3 (TS38.214 V18.0.0) ===
8.6	UE PSSCH preparation procedure time
For sidelink dynamic grant and for SL configured grant type 2 activation, if the first sidelink symbol in the sidelink allocation for a PSSCH for a transport block and the associated PSCCH, including the DM-RS and the duplicated symbol, as defined by the slot offset  of the scheduling DCI for dynamic grant or the activating DCI for SL configured grant type 2, is no earlier than at symbol L, where L is defined as the next sidelink symbol with its CP starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the sidelink transmissions for dynamic grant or activating the SL configured grant type 2, then the UE shall transmit the PSSCH and the associated PSCCH.
-	N2 is based on µ of Table 8.6-1, where µ corresponds to the one of (µDL, µSL) resulting with the largest Tproc, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PSSCH for dynamic grant or activating the SL configured grant type 2 was transmitted and µSL corresponds to the subcarrier spacing of the sidelink channel with which the PSSCH and the associated PSCCH are to be transmitted, and κ is defined in Clause 4.1 of [4, TS 38.211].
-	For operation with shared spectrum channel access in FR1,  is calculated according to [4, TS 38.211] with the index for  set to ‘6’ for , to ‘8’ for , and to ‘3’ for . Otherwise .
-	d2,1 = 1. 
Otherwise the UE may ignore the scheduling DCI for dynamic grant or the activating DCI for SL configured grant type 2. 



PSFCH 
legacy PSFCH format 0 in SL-U 
In previous meeting, it was agreed to support N candidate PSFCH occasions per PSCCH/PSSCH transmission to address PSFCH transmission dropping due to LBT failure in shared spectrum. 
	Agreement
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Down-select one or support both of the followings
· Option 1: Such PSFCH occasion(s) are (pre-)configured
· Option 2: Such PSFCH occasion(s) are (pre-)configured and dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 



Current TS38.213 has specified that N candidate PSFCH occasions are applied to the case when interlace PSFCH transmission is configured, with leaving the uncertainty of whether N candidate PSFCH occasions are applicable to the case when legacy PSFCH format 0 is configured for operation with shared spectrum. For operation with shared spectrum, even if the legacy PSFCH format 0 is configured for PSFCH transmission, the UE is still required to perform LBT in order to access the channel. Without applying the N candidate PSFCH occasions, the UE may have no chance to transmit HARQ-ACK feedback once the channel is sensed to be busy. Therefore, as what has been agreed to the interlace PSFCH transmission, it is also beneficial to apply N candidate PSFCH occasions to the case when legacy PSFCH format 0 is configured for PSFCH transmission. 

Proposal 4: Adopt the following TP#4 in TS38.213 session 16.3.0: 
· Reason for change: N candidate PSFCH occasions per PSSCH transmission are supported in shared spectrum to address PSFCH transmission dropping due to LBT failure. Current TS38.213 has specified N candidate PSFCH occasions are applied to the case when interlace PSFCH transmission is configured, with leaving the uncertainty of whether N candidate PSFCH occasions are applicable to the case when legacy PSFCH format 0 is configured for operation with shared spectrum. 
· Summary of change: Add description to specify that N candidate PSFCH occasions are applicable to the case when legacy PSFCH format 0 is configured for PSFCH transmission for operation with shared spectrum channel access.
· Consequences if not approved: N candidate PSFCH occasions cannot be supported when legacy PSFCH format 0 is configured for PSFCH transmission for operation with shared spectrum channel access.
	==== TP#4 (TS38.213 R1-2310739) ===
[bookmark: _Toc146214477]16.3.0	 UE procedure for transmitting PSFCH with control information
< Unchanged parts are omitted >
For operation without shared spectrum channel access, or for operation with shared spectrum channel access when sl-PSFCH-Type is not provided, a UE is provided by sl-PSFCH-RB-Set a set of  PRBs in a resource pool for PSFCH transmission with HARQ-ACK information in a PRB of the resource pool. A UE can be provided by sl-RB-SetPSFCH a set of  PRBs in a resource pool for PSFCH transmission with conflict information in a PRB of the resource pool. A UE expects that different PRBs are (pre)configured for conflict information and HARQ-ACK information. For a number of  sub-channels for the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , 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 . 
For operation with shared spectrum channel access when sl-PSFCH-Type is not provided, a UE determines, based on sl-PSFCH-RB-SetList, a PRB for a PSFCH transmission with HARQ-ACK information in a resource pool, or based on sl-RB-SetPSFCHList a PRB for a PSFCH transmission with conflict information in a resource pool. For the n-th candidate PSFCH transmission occasion, , the UE determines a set of  PRBs based on the n-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 PRBs are (pre)configured for conflict information and HARQ-ACK information. For a number of  sub-channels for the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , 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 >



Inter-UE coordination in Rel-18 SL-U
In last RAN1 meeting, it was agreed to use same transmission scheme as HARQ-ACK in R18 SL-U for R17 SL IUC scheme 2 as below.
	Agreement
Support:
· Alt A: R17 SL inter-UE coordination Scheme 2 (conflict indication) at least for sl-PSFCH-Occasion = '0' uses the same transmission scheme (Alt 1-1b and Alt 2-3a) as HARQ-ACK in R18 SL-U
· For Alt 1-1b, 
· Alt A2: Common interlace index for conflict indication and HARQ-ACK within the same RB set are the same
· Note: Alt 1-1b and Alt 2-3a in previous agreements are as below
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace




In Rel-17 NR SL, Inter-UE coordination (IUC) feature was introduced to enhance reliability and reduced latency for SL transmission. Besides the IUC scheme 2, the Rel-17 IUC feature supports IUC scheme 1 as well. In IUC scheme 1, UE-B sends IUC request to UE-A and the UE-A reports to the UE-B the IUC information, i.e., a set of time and frequency resources preferred or non-preferred for UE-B’s transmission. In Rel-18 SL-U, the frequency domain resource indication scheme has been modified to support interlace RB-based PSCCH/PSSCH transmission accordingly. Thus, to support IUC scheme 1 in Rel-18 SL-U, preferred or non-preferred resource indication in SCI format 2-C shall reuse the same frequency domain resource indication scheme for interlace RB based transmission in SL-U.
Proposal 5: Adopt the following TP#5 in TS 38.212 section 8.4.1.3:
· Reason for change: In Rel-18 SL-U, the Rel-16 SL scheme of frequency domain resource indication has been updated to support interlace RB-based PSCCH/PSSCH transmission for operation with shared spectrum channel access. However, for inter-UE coordination scheme 1, in current specification TS38.212, resource indication for IUC request and IUC information in SCI format 2-C is still specified based on Rel-16 SL scheme of frequency domain resource indication.
· Summary of change: Add description to specify that resource indication for IUC request and IUC information in SCI format 2-C reuses the same frequency domain resource indication scheme as PSCCH/PSSCH in Rel-18 SL-U for operation with shared spectrum channel access.
· Consequences if not approved: IUC scheme 1 cannot be supported in Rel-18 SL-U for operation with shared spectrum channel access.
	==== TP#5 (TS 38.212 V18.0.0 2023-09) ===
· [bookmark: _Toc146106312]8.4.1.3	SCI format 2-C
< Unchanged parts are omitted >
If the 'Providing/Requesting indicator' field is set to 0, all the remaining fields are set as follows:
-	Resource combinations – number of bits determined by the following:
-	 bits as defined in Clause 8.1.5A of [6, TS 38.214] if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or configured to ‘contigousRB’,
-	 bits as defined in Clause 8.1.5A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to ‘interlaceRB’, where
-	 and  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured; otherwise
-	 is the number of subchannels in a resource pool provided by the higher layer parameter sl-NumSubchannel
-	 is the number of subchannels for each RB set
-	 is the number of RB sets in a resource pool
-	First resource location – 8 bits as defined in Clause 8.1.5A of [6, TS 38.214]. 
-	Reference slot location – ( bits as defined in Clause 8.1.5A of [6, TS 38.214], where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].
-	Resource set type – 1 bit, where value 0 indicates preferred resource set and value 1 indicates non-preferred resource set.
-	Lowest subChannel indices –  bits as defined in Clause 8.1.5A of [6, TS 38.214].
-	Lowest RB set indices –  bits as defined in Clause 8.1.5A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
If the 'Providing/Requesting indicator' field is set to 1, all the remaining fields are set as follows:
-	Priority – 3 bits as specified in clause 5.4.3.3 of [12, TS 23.287] and clause 5.22.1.3.1 of [8, TS 38.321]. Value '000' of Priority field corresponds to priority value '1', value '001' of Priority field corresponds to priority value '2', and so on.
-	Number of subchannels – bits as defined in Clause 8.1.4A of [6, TS 38.214].
[bookmark: _Hlk149579334]-	Number of RB sets – bits as defined in Clause 8.1.4A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
-	Resource reservation period – bits as defined in Clause 8.1.4A of [6, TS 38.214], where  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured; 0 bit otherwise.
< Unchanged parts are omitted >



Congestion control
Congestion control
In legacy SL, SL-RSSI is measured on a sub-channel in the frequency domain and the OFDM symbols configured for PSCCH/PSSCH in the time domain. However, in a resource pool configured with two candidate starting symbols, the actual OFDM symbols used for a PSCCH/PSSCH transmission may be autonomously determined by a TX UE, i.e., the information is not available at another UE performing SL-RSSI measurement in the slot. If the same SL-RSSI definition is used, the total received power may be underestimated (e.g., some UEs use the 1st candidate starting symbols while others use 2nd candidate starting symbols).
Therefore, we propose that in such a resource pool, SL-RSSI measurement is only performed on OFDM symbols corresponding to PSCCH/PSSCH transmissions using the 2nd candidate starting symbols.
Proposal 6: Adopt the following TP#6 in TS38.215 section 5.1.25 to specify that SL-RSSI measurement is performed on OFDM symbols corresponding to PSCCH/PSSCH transmissions using the 2nd candidate starting symbol in a resource pool (pre-)configured with two candidate starting symbols.
· Reason for change: In legacy SL, SL-RSSI is measured on OFSM symbols configured for PSCCH/PSSCH in time domain. In Rel-18, two candidate starting symbols for PSCCH/PSSCH were introduced. Therefore, actual SL transmission may start from 2nd candidate starting symbol so that there may be no corresponding SL transmission prior to the 2nd candidate starting symbol. If following the same SL-RSSI definition for SL-RSSI measurement, the total received power may be underestimated. 
· Summary of change: Clarify that SL-RSSI is measured starting from the next symbol after the second candidate starting symbol when the SL BWP is configured with two candidate starting symbols.
· Consequences if not approved: The measured SL-RSSI may be underestimated.

	==== TP#6 (TS38.215 V18.0.0 (2023-09)) ===
5.1.25	Sidelink received signal strength indicator (SL RSSI)
	Definition
	Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol or starting from the next symbol after the second candidate symbol when startingSymbolFirst and startingSymbolSecond are provided for a SL-BWP.

For frequency range 1, the reference point for the SL RSSI shall be the antenna connector of the UE. For frequency range 2, SL RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL RSSI value shall not be lower than the corresponding SL RSSI of any of the individual receiver branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency





SL CSI-RS 
SL CSI-RS transmission
In a resource pool (pre-) configured with two candidate starting symbols, the set of symbols for a PSSCH transmission (plus AGC and GAP symbols) can be one of the following:
· Case 1: all SL symbols except those for PSFCH (in a slot with PSFCH).
· Case 2: all SL symbols starting from the 1st candidate starting symbol (in a slot without PSFCH, and with the use of the 1st candidate starting symbol).
· Case 3: all SL symbols starting from the 2nd candidate starting symbol (in a slot without PSFCH, and with the use of the 2nd candidate starting symbol).
On the other hand, the SL CSI-RS symbol number is signaled as a symbol within a slot. Therefore, it is likely that a symbol number is valid for SL CSI-RS for one of the above cases, but not other(s), e.g. collision with symbols for DM-RS or 2nd-SCI or PTRS. Hence, we propose that SL CSI-RS symbol is separately indicated for the 2 candidate starting symbols, in order not to restrict the flexibility of CSI acquisition due to the introduction of two candidate starting symbols.
Proposal 7: In a resource pool (pre-) configured with two candidate starting symbols, the CSI-RS symbol is separately (pre-) configured for the 1st candidate starting symbol and the 2nd candidate starting symbol.

Conclusion
In this contribution, we have discussed our views on physical channel design for adapting sidelink communication on unlicensed spectrum and have the following proposals.
Proposal 1: Adopt the following TP#1 in TS 38.212 section 7.3.1.4.1: 
· Reason for change: As to sub-channel allocation in SCI format 1-A, subclause 8.3.1.1 of TS38.212 specifies that  is used to determine bits for the sub-channel allocation field if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or configured to ‘contigousRB’, while  is used to determine bits for the sub-channel allocation field if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to ‘interlaceRB’. However, regarding the field of lowest index of sub-channel allocation to initial transmission in DCI format 3_0,  is used to determine bits for all above cases.
· Summary of change: Clarify that the bit size of “Lowest index of the subchannel allocation to the initial transmission” field is determined by  if interlace RB-based transmisison is configured, or by  otherwise.
· Consequences if not approved: The value of  in size determination of “Lowest index of the subchannel allocation to the initial transmission” is ambiguous if interlace RB-based transmission is configured.
	==== TP#1 (Based from R1-2310745) ===
7.3.1.4.1	Format 3_0
DCI format 3_0 is used for scheduling of NR PSCCH and NR PSSCH in one cell. 
The following information is transmitted by means of the DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI: 
-	Resource pool index – bits, where I is the total number of resource pools for transmission configured by the higher layer parameter sl-TxPoolScheduling, if configured, and sl-DiscTxPoolScheduling, if configured.
-	Time gap – 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause 8.1.2.1 of [6, TS 38.214]
-	HARQ process number – 4 bits.
-	New data indicator – 1 bit.
-	Lowest index of the subchannel allocation to the initial transmission - bits if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to ‘interlaceRB’;  bits as defined in Clause 8.1.2.2 of [6, TS 38.214] otherwise.
-	Lowest index of the RB set allocation to the initial transmission -  bits as defined in Clause 8.1.2.2 of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
-	SCI format 1-A fields according to clause 8.3.1.1:
-	Frequency resource assignment.
-	Time resource assignment.
< Unchanged parts are omitted >



Proposal 2: Adopt the following TP#2 in TS38.214 section 8.1.2.2:
· Reason for change: Current specification specifies that when PSSCH is transmitted on multiple RB sets, its corresponding PSCCH is transmitted in sub-channel with smallest index of the lowest RB set. However, the lowest RB set could be misinterpreted as the lowest RB set in a resource pool.
· Summary of change: Clarify that the lowest RB set where PSCCH locates is a lowest RB set among the multiple RB sets for its associated PSSCH transmission.
· Consequences if not approved: The lowest RB set where PSCCH locates is unclear.
	==== TP#2 (TS38.214 V18.0.0 (2023-09)) ===
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 among the multiple RB sets.




Proposal 3: Adopt the following TP#3 in TS38.214 section 8.6:
· Reason for change: For SL-U, if the legacy PSSCH preparation procedure time as specified in clause 8.6 of TS 38.214 is reused “as is”, the time offset between the end of PDCCH reception and the start (of CPE) of the first scheduled PSSCH transmission would be reduced, imposing a more stringent requirement on PSSCH preparation procedure time for the UE comparing to Rel-16.
· Summary of change: A new factor “” is introduced for PSSCH preparation procedure time, in a similar way to what was done for PUSCH preparation procedure time in NR-U, except that a pre-defined CPE index is used for each SCS configuration, assuming the gNB is not aware of the actual CPE starting position of the PSCCH/PSSCH transmission.
· Consequences if not approved: An unintended more stringent requirement on PSSCH preparation procedure time is imposed on UE supporting RA mode 1 in SL-U.
	==== TP#3 (TS38.214 V18.0.0) ===
8.6	UE PSSCH preparation procedure time
For sidelink dynamic grant and for SL configured grant type 2 activation, if the first sidelink symbol in the sidelink allocation for a PSSCH for a transport block and the associated PSCCH, including the DM-RS and the duplicated symbol, as defined by the slot offset  of the scheduling DCI for dynamic grant or the activating DCI for SL configured grant type 2, is no earlier than at symbol L, where L is defined as the next sidelink symbol with its CP starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the sidelink transmissions for dynamic grant or activating the SL configured grant type 2, then the UE shall transmit the PSSCH and the associated PSCCH.
-	N2 is based on µ of Table 8.6-1, where µ corresponds to the one of (µDL, µSL) resulting with the largest Tproc, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PSSCH for dynamic grant or activating the SL configured grant type 2 was transmitted and µSL corresponds to the subcarrier spacing of the sidelink channel with which the PSSCH and the associated PSCCH are to be transmitted, and κ is defined in Clause 4.1 of [4, TS 38.211].
-	For operation with shared spectrum channel access in FR1,  is calculated according to [4, TS 38.211] with the index for  set to ‘6’ for , to ‘8’ for , and to ‘3’ for . Otherwise .
-	d2,1 = 1. 
Otherwise the UE may ignore the scheduling DCI for dynamic grant or the activating DCI for SL configured grant type 2. 


Proposal 4: Adopt the following TP#4 in TS38.213 session 16.3.0: 
· Reason for change: N candidate PSFCH occasions per PSSCH transmission are supported in shared spectrum to address PSFCH transmission dropping due to LBT failure. Current TS38.213 has specified N candidate PSFCH occasions are applied to the case when interlace PSFCH transmission is configured, with leaving the uncertainty of whether N candidate PSFCH occasions are applicable to the case when legacy PSFCH format 0 is configured for operation with shared spectrum. 
· Summary of change: Add description to specify that N candidate PSFCH occasions are applicable to the case when legacy PSFCH format 0 is configured for PSFCH transmission for operation with shared spectrum channel access.
· Consequences if not approved: N candidate PSFCH occasions cannot be supported when legacy PSFCH format 0 is configured for PSFCH transmission for operation with shared spectrum channel access.
	==== TP#4 (TS38.213 R1-2310739) ===
16.3.0	 UE procedure for transmitting PSFCH with control information
< Unchanged parts are omitted >
For operation without shared spectrum channel access, or for operation with shared spectrum channel access when sl-PSFCH-Type is not provided, a UE is provided by sl-PSFCH-RB-Set a set of  PRBs in a resource pool for PSFCH transmission with HARQ-ACK information in a PRB of the resource pool. A UE can be provided by sl-RB-SetPSFCH a set of  PRBs in a resource pool for PSFCH transmission with conflict information in a PRB of the resource pool. A UE expects that different PRBs are (pre)configured for conflict information and HARQ-ACK information. For a number of  sub-channels for the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , 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 . 
For operation with shared spectrum channel access when sl-PSFCH-Type is not provided, a UE determines, based on sl-PSFCH-RB-SetList, a PRB for a PSFCH transmission with HARQ-ACK information in a resource pool, or based on sl-RB-SetPSFCHList a PRB for a PSFCH transmission with conflict information in a resource pool. For the n-th candidate PSFCH transmission occasion, , the UE determines a set of  PRBs based on the n-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 PRBs are (pre)configured for conflict information and HARQ-ACK information. For a number of  sub-channels for the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , 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 >



Proposal 5: Adopt the following TP#5 in TS 38.212 section 8.4.1.3:
· Reason for change: In Rel-18 SL-U, the Rel-16 SL scheme of frequency domain resource indication has been updated to support interlace RB-based PSCCH/PSSCH transmission for operation with shared spectrum channel access. However, for inter-UE coordination scheme 1, in current specification TS38.212, resource indication for IUC request and IUC information in SCI format 2-C is still specified based on Rel-16 SL scheme of frequency domain resource indication.
· Summary of change: Add description to specify that resource indication for IUC request and IUC information in SCI format 2-C reuses the same frequency domain resource indication scheme as PSCCH/PSSCH in Rel-18 SL-U for operation with shared spectrum channel access.
· Consequences if not approved: IUC scheme 1 cannot be supported in Rel-18 SL-U for operation with shared spectrum channel access.
	==== TP#5 (TS 38.212 V18.0.0 2023-09) ===
· 8.4.1.3	SCI format 2-C
< Unchanged parts are omitted >
If the 'Providing/Requesting indicator' field is set to 0, all the remaining fields are set as follows:
-	Resource combinations – number of bits determined by the following:
-	 bits as defined in Clause 8.1.5A of [6, TS 38.214] if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or configured to ‘contigousRB’,
-	 bits as defined in Clause 8.1.5A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to ‘interlaceRB’, where
-	 and  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured; otherwise
-	 is the number of subchannels in a resource pool provided by the higher layer parameter sl-NumSubchannel
-	 is the number of subchannels for each RB set
-	 is the number of RB sets in a resource pool
-	First resource location – 8 bits as defined in Clause 8.1.5A of [6, TS 38.214]. 
-	Reference slot location – ( bits as defined in Clause 8.1.5A of [6, TS 38.214], where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].
-	Resource set type – 1 bit, where value 0 indicates preferred resource set and value 1 indicates non-preferred resource set.
-	Lowest subChannel indices –  bits as defined in Clause 8.1.5A of [6, TS 38.214].
-	Lowest RB set indices –  bits as defined in Clause 8.1.5A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
If the 'Providing/Requesting indicator' field is set to 1, all the remaining fields are set as follows:
-	Priority – 3 bits as specified in clause 5.4.3.3 of [12, TS 23.287] and clause 5.22.1.3.1 of [8, TS 38.321]. Value '000' of Priority field corresponds to priority value '1', value '001' of Priority field corresponds to priority value '2', and so on.
-	Number of subchannels – bits as defined in Clause 8.1.4A of [6, TS 38.214].
-	Number of RB sets – bits as defined in Clause 8.1.4A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
-	Resource reservation period – bits as defined in Clause 8.1.4A of [6, TS 38.214], where  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured; 0 bit otherwise.
< Unchanged parts are omitted >



Proposal 6: Adopt the following TP#6 in TS38.215 section 5.1.25 to specify that SL-RSSI measurement is performed on OFDM symbols corresponding to PSCCH/PSSCH transmissions using the 2nd candidate starting symbol in a resource pool (pre-)configured with two candidate starting symbols.
· Reason for change: In legacy SL, SL-RSSI is measured on OFSM symbols configured for PSCCH/PSSCH in time domain. In Rel-18, two candidate starting symbols for PSCCH/PSSCH were introduced. Therefore, actual SL transmission may start from 2nd candidate starting symbol so that there may be no corresponding SL transmission prior to the 2nd candidate starting symbol. If following the same SL-RSSI definition for SL-RSSI measurement, the total received power may be underestimated. 
· Summary of change: Clarify that SL-RSSI is measured starting from the next symbol after the second candidate starting symbol when the SL BWP is configured with two candidate starting symbols.
· Consequences if not approved: The measured SL-RSSI may be underestimated.
	==== TP#6 (TS38.215 V18.0.0 (2023-09)) ===
5.1.25	Sidelink received signal strength indicator (SL RSSI)
	Definition
	Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol or starting from the next symbol after the second candidate symbol when startingSymbolFirst and startingSymbolSecond are provided for a SL-BWP.

For frequency range 1, the reference point for the SL RSSI shall be the antenna connector of the UE. For frequency range 2, SL RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL RSSI value shall not be lower than the corresponding SL RSSI of any of the individual receiver branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency






Proposal 7: In a resource pool (pre-) configured with two candidate starting symbols, the CSI-RS symbol is separately (pre-) configured for the 1st candidate starting symbol and the 2nd candidate starting symbol.
References
RP-221938 “WID revision: NR sidelink evolution”, RAN#97e, OPPO.
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