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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN#98, the WI on sidelink evolution was updated for Rel-18 (RP-222806) [1]. In this WI, the objective on sidelink in unlicensed spectrum is specified as: 
1. 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
· Focus on FR1 unlicensed bands (n46 and n96/n102).
· 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 present our views on the channel access mechanisms for sidelink transmission in unlicensed spectrum.  

[bookmark: _Ref101716712]Agreements RAN1 in #112bis-e
Agreement
[bookmark: _Hlk132797182]The existing NR-U EDT procedures for uplink transmissions is taken as the baseline for SL-U in Rel-18.
· FFS: details for S-SSB and PSFCH transmissions (e.g., EDT determination based on PC,MAX and/or network configured EDT, value for TA), if needed

Agreement
For the CPE agreements reached so far in this agenda, the 1 or at most 2 symbols just before the next AGC symbol for CPE transmission is/are physical symbol(s).

Agreement
The container for carrying the COT sharing information from a COT initiator UE includes at least the SCI.
· FFS 1st and/or 2nd stage SCI


Agreement
For dynamic channel access mode with multi-channel case in SL-U, both NR-U DL Type A and Type B multi-channel access procedure are supported for multiple PSFCH transmissions on multiple channels.
· FFS: It is up to UE implementation to perform either Type A or Type B multi-channel access procedure.
· FFS: whether this can initiate a shared COT
· FFS: whether there is any special handling needed for transmission in a shared COT on one or more of the channels

Agreement
Channel access procedures for SL multi-channel transmission(s) include the following cases.
· If a UE is scheduled to transmit on a set of channels C, and if the SL transmissions are scheduled to start transmissions at the same time on all channels in the set of channels C, or
· If a UE intends to perform sidelink transmissions on configured resources on the set of channels C, and if the SL transmissions are configured to start transmissions at the same time on all channels in the set of channels C, or
· If a UE intends to perform sidelink transmissions on selected resources on the set of channel C, and if SL transmissions are to start at the same time on all channels in the set of channels C.


Agreement
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL unicast in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used as follows: 
· If ‘ACK’ is received, for every priority class ,  ; otherwise is increased to the next allowed value.
· Note: this is not applied to the case that reference duration includes multiple PSSCHs with ACK/NACK HARQ-ACK enabled, if that case is supported.

Agreement
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL groupcast option 2 in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used according to Option 2 when the ratio in Option 1 is not (pre-)configured; otherwise Option 1.
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration,  is reset to  for every priority class , otherwise increase  for every priority class  to the next higher allowed value.
· FFS: whether the ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, ‘NACK’ or ‘ACK+NACK’
· FFS: how to calculate the ratio
· Note: the (pre-)configuration ratio values of 100% is a valid candidate
· Option 2: If at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for every priority class  ; otherwise is increased.

Working assumption 
When multiple CPE starting candidate positions are (pre-)configured for PSCCH/PSSCH transmission, for the case of initiating a COT
· For partial RB set resource allocation, the UE selects a CPE starting position according to one of the followings (to be down-selected) according also to reservation information
· A (pre-)configured default CPE starting position
· The highest priority among the detected and the transmitted reservations
· Note: the exact condition and how to use reservation information needs to be decided
· FFS whether the behavior should be allowed for full RB set resource allocation
· FFS other condition including comparison of EDT and the measured energy associated the existing reservation
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· For the case of full RB set resource allocation, a CPE starting position is randomly selected among the one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission.
· FFS whether the behaviour should be allowed for partial RB set resource allocation
· Note: the exact condition and whether/how to use reservation information needs to be decided
· FFS whether the UE uses only the selected CPE starting position or a later CPE starting position(s) than the selected one (e.g., if failed or not finished) could be also used.
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· FFS whether this applies only to mode 2 or including mode 1 as well

Agreement
For 15 kHz, 30kHz and 60kHz SCSs, a set of CPE starting candidate position(s) for PSCCH/PSSCH is (pre-)configured or pre-defined in the spec (to be down-selected) separately for transmission within COT and transmission outside COT.
· Note: It is up to the (pre-)configuration or pre-definition in the spec (to be down-selected) whether each set of CPE starting candidate position(s) associated with Option 1 (1-symbol length) for CPE window or Option 2 (2-symbol length) for CPE window and whether each set of CPE starting candidate position(s) include one or multiple starting position(s)
· FFS whether the set(s) of CPE starting positions are (pre-)configured/pre-defined per priority
· FFS values for the (pre-)configured/pre-defined CPE starting candidate position(s) (including a default value) for each set, and whether the default value is the same or different for different sets

Agreement
At least the following information should be used as part of COT sharing information from the COT initiator UE.
· CAPC used for initiating the COT
· Existing / legacy R16/17 L1 source and destination IDs
· FFS additional ID(s)
· Time domain information of the shared COT
· FFS: starting offset, number of slots, [remaining or total] COT duration, or a combination of them
· Frequency domain information of the shared COT 
· FFS applicable RB set(s), FRIV, and any other(s)
· FFS: how each of the above is indicated.
· Note, other information is not precluded.


Agreement
To resolve the Type 1 LBT blocking issue, where one UE performing a Type 1 LBT procedure for using its own selected/reserved resource(s) is blocked by another UE’s SL transmission at least in a slot preceding to the selected/reserved resource and causing the LBT to fail, further study the following options in a future meeting.
· Option 1:
· UE avoid selection of N consecutive resource(s) before a reserved resource with high priority when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE avoid selection of N consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
· FFS: the avoidance should be performed by L1 exclusion or L2 MAC selection
· FFS: whether / how to achieve this in RA mode 1
· FFS: How to determine value of N
· Option 2: 
· UE prioritizes/selects resource(s) for transmission in slot(s) after a reserved resource when transmission of the selected resource is able to share the initiated COT of the reserved resource (i.e., the selected resource(s) is within the COT duration of the reserved resource and the CAPC value of the selected resource(s) is equal to or higher than that of the reserved resource).
· UE prioritizes/selects resource(s) for transmission in slot(s) before a reserved resource when transmission of the selected resource is able to share its initiated COT with the reserved resource (i.e., the reserved resource is within the COT duration of the selected resource(s) and the CAPC value of the selected resource(s) is equal to or smaller than that of the reserved resource).
· FFS whether / how to achieve this in RA mode 1.
· Option 3: UE selects extra / more resources than required for transmitting a TB (i.e., overbooking) to accommodate potential Type 1 LBT failures. FFS how to determine/preconfigure the number of extra selected resources.
· Option 4: The expected LBT duration is determined firstly, then resource selection takes into account of the expected LBT duration is performed.
· Option 5: At MAC layer, selection of resource(s) among the reported set of candidate resources from L1 is up to UE implementation in mode 2 for SL-U, instead of random selection.
· Option 6: UE excludes frequency resources (if any) previously reserved via SCI by other SL UEs in the corresponding slot, when estimating the detected power within a sensing slot duration in Type 1 channel access.
· Option 7: SL UE deems channel busy only if the UE detects transmission other than SL transmission occupying the channel (e.g., exceeding the energy detection threshold), i.e., the energy detection for EDT checking in LBT procedure does not take into account the energy from SL transmissions.
· Option X: No solution is needed. To avoid inter-UE blocking from performing Type 1 LBT can be handled based on UE implementation (e.g., as the start timing to perform LBT sensing is determined by each UE).

Agreement
A higher layer parameter “absenceOfAnyOtherTechnology” is supported in Rel-18 for SL transmissions in unlicensed bands (e.g., by level of regulation).
· This is per carrier (pre-)configuration
· This parameter “absenceOfAnyOtherTechnology” is not expected to be provided if the SL-U carrier is overlapped with either the LTE-LAA or the NR-U carrier.

Conclusion
For defining the locations of CPE starting positions, RAN1 concludes that the NR-U principle for switching gaps is reused in SL-U, that is:
· The TX/RX switching gap is already included in the existing channel sensing structures
· The RX/TX switching gap is already included in the existing channel sensing structures


Discussions
S-SSB
S-SSB transmission may use Type2A channel access outside of COT sharing, under the duty cycle constraints. If the duty cycle constraints cannot be satisfied, Type 1 channel access can be used. When Type 1 channel access is used, the CAPC value is set to 1. Type 1 channel access may be used to initiate a COT.
A UE is a responding UE for COT sharing in either of these two cases:
· When is a receiving UE (of PSCCH/PSSCH)\
· When is identified (via its ID) in the COT sharing information
A prior agreement from RAN1#111 allows a responding UE to transmit S-SSB in a shared COT.
Agreement
For UE-to-UE COT sharing,
When performing S-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE (using type 1 channel access) when the responding UE is intended to transmit S-SSB within RB set(s) corresponding to the shared COT. [text omitted]
In RAN1 #112bis the following WA was agreed:
Working assumption
Additional candidate S-SSB occasions are excluded from resource pool.
This WA, if confirmed, implies that S-SSB occasions are separate slots that do not belong to any configured resources pool.   
One issue not clarified in RAN1 discussions is the relationship between a COT, the resource pool slots, and the slots that do not belong to a resource pool. The definition of COT duration implies that there are no gaps larger than 25us between the transmissions in the shared COT.  However, there are situations where a shared COT may overlap in time with S-SSB occasions even if they do not belong to the same resource pool.
In these scenarios there are several solutions to consider. One solution is to never allow a COT to overlap with a S-SSB occasion. Another solution can be that a UE is never allowed to transmit a S-SSB during a COT. Both solutions have drawbacks in that either can lead to possible waste of resources or impact UE synchronization. The third solution is to allow S-SSB transmission during a shared COT.
To enable the S-SSB transmissions in a shared COT, a COT initiator should either keep track of the possible S-SSB transmitters in its neighborhood, and either know their schedule or indicate them as destination (responding UE). This solution increases the UE complexity.  Limiting transmission of S-SSB only to responding UEs may affect the synchronization and the discovery procedures as other potential S-SSB transmitters are not allowed to transmit during a shared COT.
Proposal 1: Define conditions for S-SSB transmissions in shared COT.
Yet another simple solution for S-SSB transmission in shared COT is to always allow S-SSB transmissions in a shared COT when the S-SSB transmitter can decode the COT sharing information. In other words, an UE may be considered a responding UE only for S-SSB transmission purposes even if it is not a destination of the UE COT initiator’s traffic. In this solution, the channel access for S-SSB transmission should respect the COT sharing channel access rules. In this case the S-SSB transmission should have CAPC set to 1, which means that the S-SSB transmission can be done in any COT regardless of the CAPC value used by the COT initiator.
[bookmark: _Hlk134692507]Proposal 2: S-SSB transmission should be allowed in COT sharing provided that S-SSB transmitter can decode the COT sharing information.
Other alternatives may be for the COT initiator to explicitly allow or forbid S-SSB transmissions in its COT, for instance having a bit indication in the COT sharing information, or to configure per resource pool whether the S-SSB transmission is allowed in the shared COT or not.

PSFCH
PSFCH transmission uses CAPC set to 1 when Type 1 channel access is used. 
An open question is whether Type 2A channel access can be supported for the PSFCH transmission, and whether the constraints for the duty cycle should apply. 
In RAN1#112bis-e the question whether PSFCH should use Type 2A channel access had 16 supporting companies and 14 companies against it. There was no clear majority to support it. [R1-2303973]
It was agreed in RAN1#111 that when performing PSFCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE.
We note that the agreement allows (but not explicitly states) that a responding UE transmits PSFCH to an SL UE (which may not be a responding UE) other than the COT initiator if this responding UEs transmits at the same time PSFCH to the COT initiator.
In RAN#112bis-e the companies commented on the proposal
“A responding UE’s PSFCH transmission(s) within RB set(s) corresponding to a shared COT can be transmitted to UEs other than the COT initiator without requiring that at least one of PSFCH transmissions is intended for the COT initiator”. 
There were 18 supporting companies and 5 companies that opposed it. The main comment from the opposing companies was that at least one of PSFCH transmissions should be intended to the UE that initiated the channel occupancy. Such constraint, however, would limit considerably the traffic possibilities in a shared COT. For instance, a groupcast transmission with HARQ enabled cannot be initiated by a responding UE because other UEs except the COT initiator cannot transmit ACK/NACK over PSFCH channel. In this case only the COT initiator can have a groupcast transmission. For this reason, we support the following proposal:
[bookmark: _Hlk134692563]Proposal 3: In shared COT within RB set(s) a responding UE’s PSFCH transmission to other than COT initiator is supported.
Regarding channel access for PSFCH transmission it was proposed in the last meeting by several companies that Type 2A channel access should be supported, however RAN1 could not reach an agreement.
The companies against the proposal argued that combined transmissions of both S-SSB and PSFCH using Type 2A channel access procedure may impact S-SSB transmission or may lead to the need of additional rules for the transmission decision when the exempt rules are not met. Another argument against the proposal was that this approach is not supported in NR-U where PUCCH and PDCCH (when used for ACK/NACK of CG-PUSCH) do not use Type 2A.
The companies supporting Type 2A channel access for PSFCH argued that when the exempt rules are not met, Type 2A channel access should not be applied to PSFCH and allow gNB possibility to configure whether Type 2A channel access may be used for PSFCH. Another argument in support of it was that those UEs that do not transmit S-SSB should be able to use Type 2A channel access for PSFCH.
We first note that having some UEs using Type 2A channel access and some UE not using Type 2A channel access for PSFCH may create a fairness issue. For the argument that when the duty cycle is met the PSFCH should not use Type 2A channel access, we observe that a UE needs to predict when the duty cycle limit will be reached and stop using the Type 2A channel access for PSFCH prior to this limit being reach. If one avoids impacting the S-SSB transmission, this approach leads to a conservative decision to stop Type 2A channel access usage for PSFCH. In any case, situations when PSFCH cannot use Type 2A channel access may occur.
Therefore, the practical solution for PSFCH transmission is to use Type 1 channel access with CAPC value of 1.  We note that Type 1 channel access for PSFCH was already agreed , as well as the CAPC value of 1.
Proposal 4: For PSFCH channel transmission without COT sharing, use Type 1 channel access.
Sidelink supports subcarrier spacings of 15, 30, 60 and 120 kHz. Type 2A channel access consists of sensing the channel idle for at least 25us. For higher SCS (60 and 120 kHz), 25us is longer than a single OFDM symbol duration, which is the duration of the guard symbol. Therefore, even using Type 2A channel access, the transmission of PSFCH can be blocked by the transmission of PSCCH/PSSCH (Figure 1). 
[image: ]
Figure 1
In Type 1 channel access, the channel must be sensed to be idle during all the sensing slot durations of a defer duration Td immediately before transmission. For CAPC=1, the defer duration is 25us. Therefore, the blockage may occur for high SCS if either Type 1 or Type 2A channel access were used.
[bookmark: _Hlk134692608]Observation 1: For higher SCS (60kHz, 120kHz) a PSFCH transmission may be blocked by the PSSCH transmissions in the same slot.
Transmission of PSFCH is relatively short as it occupies only two symbols (including AGC symbol), which means that it can take between 18us at 120 kHz SCS to 143 us at 15kHz SCS. For short control signal transmission, the regulation allows Type 2C channel access if the transmission takes less than 584us. In order to avoid the blockage of PSFCH due to PSSCH transmission, Type 2C channel access can be used. In this way, the blockage issue is solved for the PSSCH transmissions, which is expected during shared COT, while for other types of transmissions present in the channel, such as WiFi, which is expected for transmissions without COT sharing, the blockage is avoided via Type 1 channel access. 
Proposal 5: Support Type 2C channel access for PSFCH transmissions with COT sharing.
For sidelink unlicensed transmissions it was agreed that two possible starting point symbols are supported. If the LBT fails prior to the first starting symbol, a second LBT can be executed before the second starting symbol, and if successful the sidelink transmission may start.  However, this transmission may overlap with the PSFCH transmission occasion, which is not desired.
[bookmark: _Hlk134692634]Proposal 6: When starting from the second starting symbol, a sidelink UE should avoid transmissions (PSCCH/PSSCH) that may overlap with PSFCH transmission occasions.
There are few possible ways to avoid collision between PSCCH/PSSCH and PSFCH, such as dropping the PSCCH/PSSCH transmission or shortening it. Selecting one or the other would depend on the location of the second starting symbol and the TBS.

Resource Allocation
One objective of the WID is to
· “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.”
In Rel-16/Rel-17 congestion control is supported [TS 38.214]. In order to support the congestion, control a SL UE must evaluate the channel busy ratio (CBR), which is defined in TS38.215:
SL Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of sub-channels in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter sl-TimeWindowSizeCBR.
We note that the definition of CBR is based on the SL RSSI measured by the UE, which is defined as
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.
This definition considers only the slots configured for PSCCH and PSSCH and does not take into consideration other RAT transmission in the CBR measurement window. If a slot is configured for PSCCH and PSSCH transmission but the transmission does not take place because another RAT transmission is in place, the UE may count the symbols as SL occupied symbols, which may impact adversely the future sidelink transmissions.  For instance, if most of the slots in sensing window are occupied by Wi-Fi transmissions and there are no SL-U transmissions, the CBR value is zero because SL RSSI measured is zero.
One way to adjust the CBR to consider other transmissions is to measure the RSSI rather than SL RSSI in the sensing window and differentiate between the slots occupied by SL-U transmissions and slots occupied by other transmissions.
In RAN 1 #112bis-e it was agreed that a higher layer parameter “absenceOfAnyOtherTechnology” is supported in Rel-18 for SL transmissions in unlicensed bands (e.g., by level of regulation). This parameter indicates that other technologies such as NR-U, LTE LAA, Wi-Fi, Bluetooth are not present in the carrier where SL-U operates.
In these scenarios, the SL-U may use the existing (legacy) congestion control approach, including the CR and CBR metrics as defined. However, such scenarios are not very likely as the technologies as Wi-Fi and Bluetooth are widely used. Therefore, the following approach should be considered.
Proposal 7: When the higher layer parameter “absenceOfAnyOtherTechnology” is provided, use the legacy sidelink congestion control. When it is not provided use legacy congestion control with updated CBR definition that considers the non-SL transmissions. 
In the last RAN1 meeting (#112) few enhancement proposals for Mode 2 resource selection were made (R1-2301797). One of them suggested that consistent LBT failures should be considered when the resources are selected.  However, there is a drawback to this solution. LBT is done only prior to a transmission, which implies that SL-U may not have a record of the occupied channels in the past, or the record may not be any longer valid for the next resource selection. A preferable solution to identify the busiest resources is to monitor the RSSI during the sensing window and identify which resources are occupied by SL-U transmissions and which resources are occupied by other transmissions.  Reporting these resources to the upper layer would allow to avoid selection of those resources with poor history.
Proposal 8: When the higher layer parameter “absenceOfAnyOtherTechnology” is not provided, a SL-U should identify in the sensing-based SL resource selection those resources occupied by another RAT.
Because RAN1 decided that two starting symbols in a slot are supported for the SL-U transmissions, the RSSI monitoring may be reduced to a subset of symbols in a slot. Moreover, the set of sub-channels affected by other RAT transmissions may be used during IUC to provide the non-preferred set of resources for transmission/reception.
Proposal 9: Support IUC Scheme 1, investigate how the non-preferred set of resources may include resources affected by other RAT interference.
Channel Access
In RAN1# 112bis-e, companies considered the Type 1 LBT blocking issue, where one UE performing a Type 1 LBT procedure for using its own selected/reserved resource(s) is blocked by another UE’s SL transmission at least in a slot preceding to the selected/reserved resource and causing the LBT to fail.  The discussions related to this issue were captured in an agreement that enumerates eight possible approaches to solve the problem. 
While we recognize that this is a possible issue when Type 1 of channel access is used, we also note that the moment of resource reservation is not always possible for UE to know what type of channel access will be used. More precisely, the channel access is different for a transmission during a shared COT than for a transmission without shared COT. Because the channel access procedure is executed immediately prior to transmission, and because the transmission is scheduled after channel sensing and resource selection the type of channel access cannot be known in advance.
[bookmark: _Hlk134692730]Proposal 10: If the UE knows at the time of resource selection that the Type 1 of channel access will be used for that resource use Option 1 or Option 2, otherwise use Option X (can be handled based on UE implementation).

COT sharing
Channel Occupancy Time (COT) is defined in ETSI EN 301 893, and in TS 37.213, and consists of one or more transmissions separated by gaps less or equal of 25us, where the first transmission is executed by the initiating device after Type 1 channel access. COT should not exceed the maximum COT duration (MCOT) corresponding to the channel access priority (CAPC) used by the initiating UE. Therefore, the initiating device must provide COT sharing information to the responding devices that participate in the COT sharing such as the COT sharing indication, remaining COT duration, the energy detection threshold (EDT) that needs to be checked before sharing COT, the ID(s) of the potential responding devices.  
In RAN1 #112bis-e some basic information for COT sharing was agreed such as CAPC of the COT initiation, (legacy) source and destination, time domain and frequency domain information. This information is crucial for sharing COT therefore should be always available to the responding UEs.
Proposal 11: When initiating a COT SL-U must provide the COT sharing information.
As corollaries of this proposal several observations can be noted:
Observation 2: Only the UEs that provide COT sharing information may initiate a COT.
Observation 3: A S-SSB transmission cannot initiate a COT because the S-SSB slot format does not support COT sharing information.
Observation 4: A PSFCH transmission alone cannot initiate a COT. To be part of the COT transmission initiation the PSFCH transmission should follow a PSCCH/PSSCH transmission in the same slot which carries COT sharing information.

Multi-channel access
Regarding multi-channel transmissions the following agreement was reached in RAN1#110b:
Agreement
For dynamic channel access mode with multi-channel case in SL-U, NR-U UL channel access procedure is considered as baseline for transmission on multiple channels.
· FFS: whether transmission of PSFCH and/or S-SSB on a subset of RB sets is supported (using the NR-U DL channel access procedure as baseline)
· FFS any necessary enhancement and modification for the SL-U operation.
We note that NR-U UL multi-channel access procedure requires as necessary condition for multi-channel transmission that UE can access all the channels, of the carrier bandwidth, on which the UE is scheduled or configured with UL resources. 
We also note that TS 37.213 does not define a multi-channel COT, but rather defines the conditions for a multi-channel access, which does not necessarily initiate a multi-channel COT.
[bookmark: _Hlk129717951]Following the NR-U UL multi-channel access as the baseline [TS 37.213, Clause 4.2.1.0.4] implies that a SL UE cannot transmit in any channel (RB set) () on which the UE is scheduled or configured with SL resources if it fails to access any channel on which the UE is scheduled or configured with SL resources. For multi-channel access, the transmission should be preceded by successful LBT Type 1 on a channel randomly selected and successful LBT Type 2 on each of the other BPW channels. In other words, to transmit on channel  (where  is uniformly randomly selected), the SL UE uses Type 1 channel access and to transmit on channel , , SL shall sense the channel  for at least a sensing interval .  For the multi-channel transmission to proceed the sensing in each channel (RB set) should indicate that the channel is available.
There are a few issues that need to be clarified in relation to the multi-channel access. 
The first issue is how long the multi-channel transmission can take place? 
One possibility is to limit any multi-channel transmission to a single transmission. In this case, the SL UE at most initiates a COT only in the channel  where a Type 1 channel accessed was performed. In this case, if the multi-channel transmission stops before the COT in channel  ends, the COT in channel  continues and may be shared, i.e., transmissions from other SL UEs takes place in channel  in a shared COT manner. The PSFCH feedback on channel  is provided following the channel access rules without COT sharing.
Another possibility is to allow a burst of multiple multi-channel transmissions (not necessarily from the same SL UE) that can be separated by short gaps (<16us) and not exceeding a maximum total time limit. For this end, a natural choice would be to limit the total duration of multi-channel transmissions to the MCOT defined by the successful Type 1 channel  access.  This approach may allow PSFCH feedback transmission in the same burst with data transmission, for instance using a CPE to maintain channel control.
Proposal 12: The maximum duration of sidelink multi-channel transmission on any channel , , shall not exceed , where the value of  is determined using the Type 1 channel access parameters used to access channel .
In this case, the remaining time duration of the transmission burst must be provided by the SL UE to the surrounding SL UEs.
Another issue to clarify is whether a multi-channel transmission may a multi-channel COT, and if so, how the multi-channel COT is shared? We note that in TS 37.213 there is no definition of multi-channel COT.
“A Channel Occupancy Time refers to the total time for which eNB/gNB/UE and any eNB/gNB/UE(s) sharing the channel occupancy perform transmission(s) on a channel after an eNB/gNB/UE performs the corresponding channel access procedures described in this clause.”
The specification defines multi-channel access (4.1.6 Channel access procedures for transmission(s) on multiple channels), which corresponds to a single transmission burst from a single UE, in other words, the multi-channel occupancy is not shared.
Like in a single channel COT, one may define a multi-channel COT, which consists of consecutive transmission in the same multi-channels, where the transmissions are separated by gaps no larger than 25us. To initiate a multi-channel COT, Type 1 channel access should be performed in each of the channels prior to the initial transmission. Then a COT sharing may be considered in each of the channels (RB sets) 
Proposal 13: Define conditions for SL-U multi-channel COT initiating and sharing.

Conclusion
Proposal 1: Define conditions for S-SSB transmissions in shared COT.
Proposal 2: S-SSB transmission should be allowed in COT sharing provided that S-SSB transmitter can decode the COT sharing information.
Proposal 3: In shared COT within RB set(s) a responding UE’s PSFCH transmission to other than COT initiator is supported.
Proposal 4: For PSFCH channel transmission without COT sharing use Type 1 channel access.
Observation 1: For higher SCS (60kHz, 120kHz) a PSFCH transmission may be blocked by the PSSCH transmissions in the same slot.
Proposal 5: Support Type 2C channel access for PSFCH transmissions with COT sharing.
Proposal 6: When starting from the second starting symbol, a sidelink UE should avoid transmissions (PSCCH/PSSCH) that may overlap with PSFCH transmission occasions.
Proposal 7: When the higher layer parameter “absenceOfAnyOtherTechnology” is provided, use the legacy sidelink congestion control. When it is not provided use legacy congestion control with updated CBR definition that considers the non-SL transmissions. 
Proposal 8: When the higher layer parameter “absenceOfAnyOtherTechnology” is not provided, a SL-U should identify in the sensing-based SL resource selection those resources occupied by another RAT.
Proposal 9: Support IUC Scheme 1, investigate how the non-preferred set of resources may include resources affected by other RAT interference.
Proposal 10: If the UE knows at the time of resource selection that the Type 1 of channel access will be used for that resource use Option 1 or Option 2, otherwise use Option X (can be handled based on UE implementation).
Proposal 11: When initiating a COT SL-U must provide the COT sharing information.
Observation 2: Only the UEs that provide COT sharing information may initiate a COT.
Observation 3: A S-SSB transmission cannot initiate a COT because the S-SSB slot format does not support COT sharing information.
Observation 4: A PSFCH transmission alone cannot initiate a COT. To be part of the COT transmission initiation the PSFCH transmission should follow a PSCCH/PSSCH transmission in the same slot which carries COT sharing information.
Proposal 12: The maximum duration of sidelink multi-channel transmission on any channel , , shall not exceed , where the value of  is determined using the Type 1 channel access parameters used to access channel .
Proposal 13: Define conditions for SL-U multi-channel COT initiating and sharing.
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