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1. Introduction
In RAN1#112bis-e meeting [1], followings are agreed for channel access mechanism for SL-U:
	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


In this contribution, we discuss issues on the channel access mechanism for NR sidelink transmission on unlicensed spectrum. 

2. Discussion
2.1. SL channel access procedure
2.1.1. Contention window size adjustment
In SL transmission, it is possible that PSCCH/PSSCH conveys a TB with HARQ-ACK feedback disabled even for unicast. In this case, the TX UE cannot know whether RX UE successes to decode a TB and whether the channel access procedure performed by the TX UE is accurate. Our preference is to reuse the contention window size adjustment procedure for UL transmissions as much as possible. In this case, when UE transmits only PSCCH/PSSCH with HARQ-ACK feedback disabled, the contention window size is kept constant if there is no blind retransmission(s) or if there is blind retransmission(s) within a duration T_w from the end of the reference duration. If there are blind retransmission(s) after the duration T_w, the UE can increase the contention window size for every priority class as in NR-U UL transmission(s). In this point of view, it would be necessary to define the reference duration even for PSCCH/PSSCH with HARQ-ACK feedback disabled. 
According to MCSt, when the ending time is delayed until the end of the MCSt, since the UE may need to wait the corresponding SL HARQ-ACK feedback to determine the contention window size, the Type 1 channel access procedure at the UE side could be also delayed. It will results that the UE fails to access the channel before its own transmission due to the lack of time for LBT operation. In this point of view, it is not preferable to further delay the ending time of the reference duration for CWS adjustment. 
In case of measurement-based CWS adjustment, it would have negative impact on the fairness with other RAT including NR-U. In NR-U, any measurements including RSSI are not used for CWS adjustment procedure. In case of the usage of resource conflict indicator, since the resource conflict indicator considers resource conflict in the future but not in the past, it is unclear how it is accurately used for CWS adjustment. 
Proposal 1: For Type 1 SL channel access procedure, 
· SL reference duration ends the end of the first slot where at least one PSSCH with ACK/NACK or NACK-only HARQ-ACK feedback enabled if it is transmitted.

Proposal 2: RAN1 does not pursue enhancement on the contention window size adjustment when SL-HARQ feedback is disabled for Type 1 SL channel access procedure.

In case of groupcast SL HARQ-ACK feedback Option 1, PSCCH/PSSCH TX UE will not receive explicit ACK from PSCCH/PSSCH RX UE(s). The UE will determine ACK for the transmitted PSSCH when the UE does not receive any PSFCH from RX UE(s). However, since the UE cannot distinguish the case when the RX UE fails to detect SCI and the case when the RX UE successes to decode PSCCH/PSSCH, the contention window size adjustment based on this implicit ACK could be inaccurate. Instead, the contention window size could be adjusted based on explicit NACK. When the UE does not receive any NACK, the UE can maintain the contention window size conservatively. Since this case has an explicit NACK signaling, the existence of retransmission within T_w duration does not need to be considered for contention window size adjustment. 
Proposal 3: For Type 1 SL channel access procedure, 
· CW adjustment for groupcast option 1 with SL-HARQ feedback enabled (at least in case only groupcast option 1 PSSCH(s) is (are) transmitted within the latest SL reference duration): 
· Option 2’: 
· If ‘NACK’ is received related to any transmissions within the latest SL reference duration, increase  for every priority class  to the next higher allowed value.
· When ‘NACK’ is received related to any transmissions within the latest SL reference duration,
· Option B: For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .

When the ending time of the CWS adjustment is determined by only the first PSSCH with SL AHRQ-ACK enabled, there is not case when UE is operating with different SL-HARQ feedback schemes (e.g., UE has concurrent broadcast transmission + unicast with SL-HARQ enabled, or GC option 1 + GC option 2, etc in the SL reference duration). On the other hand, if the ending time could be further delayed due to MCSt, , it would be necessary to determine the processing order for the CWS adjustments. 
Observation 1: For Type 1 SL channel access procedure, if the end time of the reference duration is set to the ending time of the MCSt containing PSCCH/PSSCH with HARQ-ACK enabled, the earliest time for the channel access procedure could be delayed, and RAN1 need to further discuss how to perform CWS adjustment when different HARQ-ACK feedback options are present within the reference duration.

2.1.2. Energy detection procedure
For channel sensing operation, UE will perform energy detection to decide the channel is busy or idle. In NR-U, the energy detection threshold is determined by a number of parameters such as T_max, X_r, T_A, P_H, and P_TX as specified in TS 37.213 [2]. 
In NR-U, the value of T_A is 5 dB for DL transmission including discovery burst or 10 dB otherwise. On the other hand, T_A is always 10 dB for any UL transmissions. In this case, it would be necessary to further discuss whether or how the value of T_A can be different depending on SL channel type. Considering that the UE can transmit S-SSB to maintain the MCSt or COT or the UE can utilize the shared COT for S-SSB transmission, the EDT for S-SSB transmission also need to be aligned with EDT for initiating COT. In this case, it would be better to use the same T_A value across different SL channel types. 
In NR-U, the value of P_H is 23 dBm, and it can be commonly used for SL-U as well. Alternatively, it can be considered that the value of P_H is determined based on the power class. 
In NR-U, the value of P_TX is P_CMAX,H,c which is determined by P_EMAX,c for UL transmission. In SL-U, the value of P_EMAX is determined by the higher layer parameter sl-MaxTransPower which is (pre)configured per TX resource pool, and the value of P_EMAX is not specified for S-SSB transmission. For simultaneous PSFCH transmissions across different resource pools, the value of P_CMAX,H,c will be determined by a sum of P_EMAX,c of resource pools associated with PSFCH transmissions. In other words, the value of P_CMAX,H,c can be different across different resource pool and can be different between SL transmissions inside a resource pool SL transmissions outside a resource pool and can be different depending on the SL channel types. On the other hand, the maximum transmit power of PSCCH/PSSCH can be further reduced into sl-MaxTxPower based on a priority level of the PSSCH transmission and a CBR range. 
According to UL-to-DL COT sharing, the gNB should use the gNB’s transmit power in determining the resulting energy detection threshold ul-toDL-COT-SharingED-Threshold which is the maximum energy detection threshold that the UE should use to share channel occupancy with gNB. In other words, COT responded node’s transmit power needs to be determined based on the (maximum) transmit power or energy detection threshold used for initiating the COT. In our understanding, when the energy detection procedure or power control for SL-U are discussed, this principle also needs to be carefully considered. Since the maximum transmit power will be different across different resource pool or across different SL channel type, the (pre)configured EDT may need to be set to sufficiently small value conservatively. In this case, due to limited transmit power, the detection performance would be degraded. Moreover, due to the high EDT, the chance to access the channel would be reduced. Alternatively, it can be considered that the TX UE selects EDT to initiate the COT, and indicate maximum TX power or EDT to utilize the COT. 
Proposal 4: For SL transmission, energy detection threshold is determined as follows:
· If a UE does not share its COT duration to another UE(s),
·  is 10 dB for all the cases.
· Down-select one of followings for : 
· Alt 2-1: PCMAX_H,c for a given SL channel type and/or a given resource pool (if applicable)
· Alt 2-2: (Pre)configured value
· If a UE shares its COT duration to another UE(s), SL transmission utilizing the COT adjust its maximum TX power in determining the resulting energy detection threshold sl-to-Sl-COT-SharingEd-Threshold which is used to initiate the shared COT.
· If a UE utilize its COT duration to its subsequent transmission(s) of the UE, SL transmission utilizing the COT adjust its maximum TX power in determining the resulting energy detection threshold used to initiate the COT. 


2.1.3. UE-to-UE COT sharing for SL transmission(s)
In RAN1#110 meeting, it is agreed the applicable scenario of Type 2A/2B/2C SL channel access procedure in terms of the time gap between transmission(s). Meanwhile, the COT responded UE needs to know whether the received SL channel(s) is transmitted by the COT initiator UE or another UE to determine the time gap between transmission(s) by the COT initiator UE and transmission(s) by the COT responded UE. For simplicity, it can be considered to check whether the same set of source ID and destination ID corresponding to PSCCH/PSSCH including COT sharing information is used or not. If the different set of IDs are used for the received PSCCH/PSSCH, the COT responded UE will not consider this PSCCH/PSSCH transmission to determine the time gap for deciding channel access type. 
Observation 2: To decide channel access type for short LBT, it is necessary to clarify how UE measures the time gap between transmission(s) by another UE and transmission(s) by the UE in a shared channel occupancy.
Proposal 5: For Type 2A/2B/2C SL channel access procedure, a time gap to decide the type is measured according to one or more of followings:
· Recently received PSCCH/PSSCH of which source ID and destination ID are the same as those of PSCCH/PSSCH conveying COT sharing information. 
· Recently received PSFCH in response of PSSCH transmission to the COT initiator UE. 

According to TS 37.213 [2], for the case when gNB shares the COT initiated by a UE using the Type 1 UL channel access, the gNB may transmit a transmission that follows a UL transmission on scheduled resources or a PUSCH transmission on configured resources by the UE after a gap if the destination of the transmission is the UE. In this case, if the time gap between UL transmission and DL transmission is up to 16us, the gNB can transmit the transmission on the channel after performing Type 2C DL channel access procedure. If the time gap is 25us or 16us, the gNB can transmit the transmission on the channel after Type 2A or Type 2B DL channel access procedures. For the DL-to-UL COT sharing, the destination of UE’s transmission is always the gNB initiating the COT. 
For the case when gNB shares the COT initiated by a UE with CG PUSCH transmission, the gNB may transmit a transmission that follows the configured grant transmission by the UE based on the beginning and ending time of the COT duration indicated by CG-UCI from the UE. In this case, gNB’s transmission shall include transmission to the UE that initiated the channel occupancy and can include non-unicast and/or unicast transmissions where any unicast transmission that includes user plane data is only transmitted to the UE that initiated the channel occupancy. Moreover, the gNB should use the gNB's transmit power in determining the resulting energy detection threshold ul-toDL-COT-SharingED-Threshold-r16 which is used by the UE as the energy detection threshold to initiate the COT to be shared with the gNB. If ul-toDL-COT-SharingED-Threshold-r16 is not provided, gNB’s transmission shall not include any unicast transmissions with user plane data and the transmission duration is not more than the duration of 2, 4 and 8 symbols for subcarrier spacing of 15, 30 and 60 kHz. 
According to agreements made in RAN1#111 meeting, the UE can share the COT initiated by another UE for its S-SSB transmission. For PSFCH transmission(s), the UE can share the COT 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. For PSCCH/PSSCH transmission(s), UE can share the COT when the responding UE’s PSSCH/PSCCH transmission(s) is intended for the COT initiating UE. 
For PSFCH transmission(s), it would be necessary to decide whether or not to share the COT when there is no PSFCH transmission to the COT initiating UE or when the PSFCH transmission to the COT initiating UE is dropped. Considering fairness with other RAT, one simple solution would be to use Type 1 channel access procedure for PSFCH transmissions for both cases. 
To use COT sharing as much as possible, it can be considered that the PSFCH transmission to the COT initiating UE is prioritized over other PSFCH transmissions. If the PSSCH transmission from COT responding UE is groupcast, it is possible that another COT responding UE transmits PSFCH without SL transmission to the COT initiator UE. Even in this case, since the UEs can distinguish whether this PSFCH transmission is intended to the COT initiator UE or not based on the source ID of the COT initiator UE, the UEs will not utilize the COT for its PSFCH transmission. 
Proposal 6: If PSFCH transmission to the COT initiating UE is not present or dropped in a PSFCH occasion, the COT responded UE does not utilize a COT initiated by the COT initiating UE for PSFCH transmission(s). 
· PSFCH transmission to the COT initiating UE is prioritized over other PSFCH transmissions.
In our understanding, the above proposal is aligned with NR-U principle according to following description in TS 37.213:
	If a gNB shares a channel occupancy initiated by a UE using the channel access procedures described in clause 4.2.1.1 on a channel, the gNB may transmit a transmission that follows a UL transmission on scheduled resources or a PUSCH transmission on configured resources by the UE after a gap as follows:
-	The transmission shall contain transmission to the UE that initiated the channel occupancy and can include non-unicast and/or unicast transmissions where any unicast transmission that includes user plane data is only transmitted to the UE that initiated the channel occupancy. 



On how to identify the COT initiating UE and the COT responding UE side, L2 source ID and L2 destination ID needs to be used. Considering L1 IDs is truncated version of L2 IDs, using L1 IDs may cause violations on NR-U principles and the regulations. To be specific, it can cause that the COT responded UE utilize the COT initiated by the COT initiating UE for its transmission to UE(s) other than the COT initiating UE due to the lack of L2 ID information. Alternatively, cast type indicator could be further used to identify the COT initiating UE and the COT responded UE. Note that in Rel-16 NR SL, the cast type indicator is introduced due to the ID collision issue. If the additional ID to identify the COT responding UE is introduced, the additional IDs also needs to include cast type information or to be associated with cast type as well as source ID and destination ID. 
In NR-U, group-common DCI can indicate COT information to a group of UEs, and then the gNB can provide different COT information to different UEs. If the UE-to-UE COT sharing information is commonly provided to a number of UEs, it would be necessary to handle the resource collision between SL transmission with Type 2 channel access procedure. To alleviate this problem, at least the COT initiator UE can provide the separate COT sharing information to the receiving UE of the PSCCH/PSSCH transmission and UE(s) identified by additional ID(s). In addition, for groupcast, it would be possible to provide the separate COT sharing information to UEs with different M_ID. 
To mitigate resource collisions within the shared COT, it can be considered that the responding UE identified by the additional ID(s) is limited to the UEs belonging to the connection-based group or PC5-RRC connection with the COT initiator UE. In this case, the additional ID(s) information could be exchanged between the COT initiator UE and the COT responding UE in advance. The additional ID could be associated with the cast type, source ID, destination ID, and/or M_ID of PSCCH/PSSCH transmission utilizing the shared COT. The responding UE can make PSCCH/PSSCH transmission to the COT initiator UE based on the parameters associated with the additional ID provided by the COT initiator UE. 
Observation 3: If additional ID to identify the COT initiator UE and the COT responding UE is supported, followings can be considered:
· Additional ID is associated with the set of cast type, source ID, and destination ID for PSCCH/PSSCH transmission from the COT responding UE to the COT initiator UE
· Mapping of the additional ID is configured by PC5-RRC connection or group management
· Support separate COT sharing information between a receiving UE, which is the target of a PSCCH/PSSCH transmission of a COT initiator and a UE identified by additional ID(s)
Considering that the RX UE may not know whether or when the TX UE transmit data to the RX UE, even though the RX UE shares its COT to the TX UE, the shared COT would not be used by the TX UE. In this case, the excessive number of additional ID indicator bits would be control overhead without any benefit. In this point of view, it is preferred to deprioritize introducing additional ID for COT sharing information. 
Observation 4: Considering high overhead with unclear benefit, it is preferred to deprioritize introducing additional ID to identify UEs utilizing the shared COT initiated by another UE.

Next, it is necessary to determine which SCI format will be used to convey the COT sharing information. According to the agreement on determining the COT responding UE, the SCI format(s) should support all the cast types. If the SCI format 1-A is used to convey the COT sharing information, it can support all the cast type, but the detection performance of PSCCH would be degraded due to the increased payload size. In this point of view, if the SCI format 1-A (i.e., 1st SCI) is used to convey the COT sharing information, the limited information such as CAPC would be included in the SCI format 1-A rather than including all the information. 
If the new 2nd SCI format (i.e., SCI format 2-D) is used to convey the COT sharing information, the SCI format 2-D would need to include all the SCI fields to support all the cast types and/or distance-based operation. In this case, if the UE does not share its COT, the UE can simply use SCI format 2-A, 2-B, or 2-C. In case of SCI format 2-A or 2-B, its payload size would be sufficiently small, so, the control overhead could be reduced in general. However, in this case, there is no remaining 2nd SCI format for forward compatibility. 
Another approach is to add the SCI fields for the COT sharing information to the existing 2nd SCI formats. In this case, SCI format 2-C may not be feasible due to the lack of room to further include the COT sharing information. Moreover, even though the UE does not share its COT, the control overhead would be moderate to high due to the SCI fields for the COT sharing information. 
Proposal 7: For the container for carrying the COT sharing information, down-select one of followings: 
· Option 1: SCI format 2-D is used.
· SCI format 2-D includes all the SCI fields to support all the cast types and distance-based operation. 
· FFS: SCI format 1-A is further used to indicate CAPC value.
· Option 2: SCI format 2-A and SCI format 2-B are used.
· FFS: SCI format 1-A is further used to indicate CAPC value.
· Option 3: SCI format 2-C is used
· SCI format 2-C provides either IUC information or IUC request or COT sharing information.
· If SCI format 2-C is used to provide the COT sharing information, it further includes SCI fields to support broadcast and groupcast. 
· FFS: SCI format 1-A is further used to indicate CAPC value.
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Next, it would be necessary to carefully investigate the relationship between the energy detection threshold used to initiate the COT and the (maximum) transmit power of transmissions within the shared COT duration. In case of UE-to-UE COT sharing, the TX resource pool used for initiating the COT can be different the TX resource pool used for responded UE’s transmission. Moreover, in case of S-SSB transmission, it is also possible that responded UE’s transmission is not belonging to any TX resource pools. In the above cases, it is possible that the transmit power of responded UE’s transmission is larger than the maximum transmit power used for determining the energy detection threshold to initiate the COT. Considering NR-U principle and the regulations, the COT responded UE should use the transmit power in determining the resulting energy detection threshold which is used by the COT initiating UE to initiate the COT to be shared with the COT responded UE.
Proposal 8: For utilizing the COT initiated by the COT initiating UE, the COT responded UE should use the transmit power in determining the resulting energy detection threshold which is used by the COT initiating UE to initiate the COT for UE-to-UE COT sharing.
· FFS: Whether energy detection threshold to initiate the COT for UE-to-UE COT sharing is indicated by the COT sharing information on top of the (pre)configuration. 

Depending on the design of SL resource (re)selection procedure, UE’s selected resources may or may not be aligned with the shared COT duration. For instance, UE-1 can initiate the COT including its own PSCCH/PSSCH transmission to UE-2, and the UE-2 can utilize the shared COT for its PSCCH/PSSCH transmission to UE-1. In this case, if UE-2 does not perform resource (re)selection based on the shared COT, the transmission resources for the PSCCH/PSSCH could be partially overlapping with the RB sets associated with the shared COT as shown in Figure 1. In this example, the PSCCH/PSSCH from UE2 to UE1 occupies RB set#0 and RB set#1, and the only RB set#1 is the part of the shared COT. In this case, it is necessary to decide whether this transmission can utilize the shared COT partially and how to perform channel access procedure for this wideband transmission. 


Figure 1: Example of PSCCH/PSSCH transmission partially overlapping with the shared COT.

Proposal 9: RAN1 conclude whether or how to support the case when a single PSCCH/PSSCH occupies multiple RB sets and a subset of the allocated RB sets belongs to the shared COT.
· FFS: Whether or how to consider the shared COT in resource (re)selection
· FFS: Whether or how to utilize the shared COT for the PSCCH/PSSCH transmission


2.1.4. Multi-Consecutive Slot transmission and SL transmission burst
According to TS 37.213 [2], for a DL transmission burst, the transmission time gap is less than 16us, and the gNB can transmit the remaining transmission without sensing the corresponding channel(s) for availability. Similarly, for an UL transmission burst, the transmission gap is less than 16us, and the UE can transmit the remaining transmission without sensing the corresponding channel(s) for availability. For the contiguous UL transmission(s), if the transmission time gap is at least 25 us, or equal to 16us, or up to 16us, the gNB may indicate Type 2A, or Type 2B, or Type 2C UL channel access procedures, respectively. Meanwhile, these transmissions needs to be within the relevant COT duration. 
At least, as in NR-U DL transmission, when the transmission gap is larger than 16us, the UE would need to attempt to access the channel again according to Type 1 channel access procedure for later transmission resources. Moreover, for skipping channel sensing for transmission, it would be necessary to ensure that the CAPC value of the performed channel access procedure is larger than equal to the CAPC value corresponding to the remaining transmission(s). For simplicity, it can be considered that the representative CAPC value of a SL transmission burst is set to the largest CAPC values among the SL transmissions within the SL transmission burst. Another approach would be to consider CAPC value restriction for Mode 2 operation. Considering fairness with other RAT, it also needs to consider changes on (maximum) transmit power or energy detection threshold. For instance, the transmit power of transmissions within a SL transmission burst needs to be no greater than the transmit power associated with the energy detection threshold used for accessing the channel for the SL transmission burst. 
Proposal 10: UE can transmit transmission(s) after a gap within a SL transmission burst without sensing the corresponding channel(s) for availability.
· SL transmission burst is defined as a set of transmissions from a UE without any gaps greater than 16us.
· CP extension can be used to ensure the time gap of 0 or 16 us between transmissions in a SL transmission burst.
· Transmissions from a UE separated by a gap of more than 16μs are considered as separate SL transmission bursts.
· CAPC value used for accessing the channel for the SL transmission burst is the largest CAPC values of SL transmissions within the SL transmission burst subject to UE processing time budget.
· EDT for a SL transmission burst is determined by the smallest EDT value of SL transmissions within the SL transmission burst subject to UE processing time budget.

     Considering that gNB can transmit transmission(s) within the DL transmission burst to different UE(s), transmission(s) within SL transmission burst would have different destination(s) as well. However, it would be difficult to link different Mode 2 operation processes for different destination or different TB to make transmission(s) derived by the different Mode 2 operation processes to be a form of SL transmission burst. 
If the set S_A can be associated with multiple TBs or multiple SL grants, among the multiple sets of parameters, it is necessary to determine which parameters will be used to define candidate multi-slot resource and to perform Mode 2 operation including sensing operation and resource exclusion. For instance, “prio_TX” could be determined by the smallest SL priority value among the priority values of multiple SL grants. The value of “L_subCH” could be determined by the largest value among the L_subCH of multiple SL grants. The value of P_rsvp_TX could be determined by the smallest value among the P_rsvp_TX of multiple SL grants. For simplicity, it would be up to UE implementation.
Observation 5: On the support of MCSt operation in SL-U, if the set S_A can be associated with multiple TBs/grants, it is necessary to further discuss which parameters (e.g., prio_TX, L_subCH, P_rsvp_TX) will be used to define candidate resource and to generate the set S_A according to Mode 2 RA operation. 

If the UE selects PSCCH/PSSCH transmission resources for different TBs or different SL grants to form MCSt, it would be necessary to carefully investigate the case when the UE reselects or drops PSCCH/PSSCH transmission in the middle of MCSt due to resource collision or success of the TB. Since the time gap between PSCCH/PSSCH transmissions will be no longer smaller than 16us, the UE may need to perform Type 1 channel access procedure for the remaining transmissions. Considering that the channel sensing duration could be much larger than the remaining transmission duration, it can be considered that the UE reselects the remaining transmission resources as well. 
Observation 6: For MCSt for the different TBs or different SL grants of a UE, it is necessary to carefully investigate the case when the UE reselect or drop PSCCH/PSSCH transmission in the middle of MCSt due to resource collision or success of the TB. 

2.1.5. Short control signaling
According to TS37.213 [2], Type 2A DL channel access procedure is applicable to transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is at most 1ms, and the discovery burst duty cycle is at most 1⁄20. In our understanding, the observation period to check the duty cycle is the period of the discovery burst. The possible values of the discovery burst period are 5, 10, 20, 40, 80, and 160 msec. Considering that the period can be smaller than 20msec, the observation period is not fixed to 20msec. In our understanding, if the discovery burst period is 5msec, then the total transmission duration within the period of 5msec of the discovery burst to meet the duty cycle condition is 0.25msec. The same approach will be applied to short control signaling exemption for S-SSB transmission. 
Observation 7: Observation period of duty cycle condition is the same as the period of S-SSB transmission. 
If we consider short control signaling exemption is applied to both S-SSB and PSFCH transmissions, it would be necessary to check the total durations of both S-SSB transmission(s) and PSFCH transmission(s) to check whether the requirements are fulfilled or not. In this case, the number of transmissions of each SL channel/signal would need to be further reduced. It will limit the SL communication coverage and/or the gain achievable from SL HARQ process. 
Since PSFCH resource period and S-SSB period would not be aligned each other, the observation period needs to be defined by common multiple of S-SSB period and PSFCH resource period. For simplicity, it can be considered that the observation period is set to 10240ms which is the resource pool period. 
We try to check whether the duty cycle limit is met or not across different combination of S-SSB repetition and PSFCH resource period. According to our analysis, if PSFCH resource period 4, and if the number of S-SSBs within 160ms is greater than 2, the duty cycle restriction cannot be met for all the SCS in the perspective of SL system. In other words, the number of S-SSBs within 160ms can be up to 2, and then the SL coverage will be limited especially for larger SCS. Moreover, S-SSB transmission would be vulnerable for LBT failure. 
Observation 8: In the perspective of SL system, if PSFCH resource period is 4, the maximum number of S-SSBs within 160msec to fulfill the duty cycle restriction is 2. In this case, SL communication coverage could be too restrictive.
Proposal 11: RAN1 deprioritizes applying Type 2A channel access procedure without channel occupancy for PSFCH transmission(s). 

2.1.6. CP extension 
To support Type 2A/2B/2C channel access procedure and/or multi-consecutive slot transmission (MCSt), it is necessary to reduce the time gap between different SL transmissions(s). In this case, CP extension could be used to reduce the time gap. 
In case of PSFCH transmission(s), it is agreed to use a single CP extension length. Since the multiple PSFCH transmissions from the same UE or different UEs will be CMDed or FDMed in the same RB set, this approach is helpful to avoid unnecessary inter-UE blocking. For multiple RB sets, if the UE uses different CPE length for PSFCH transmissions across different RB sets, it will cause additional transient period which needs to be avoided. Meanwhile, the time gap between PSFCH and earlier transmission can be different as shown in Figure 2. In this case, it is necessary to determine which channel access type will be used for PSFCH transmission(s) among Type 2A, Type 2B, and Type 2C when UE utilize the COT for the PSFCH transmission(s). For simplicity, it can be considered that the channel access type is determined based on the minimum time gap among the PSFCH transmissions. 
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Figure 2: Example of different time gaps across different PSFCH transmissions.
Observation 9: For PSFCH transmissions, even though the common CPE length is applied, the time gap between PSFCH transmission(s) and earlier transmission(s) can be different across different PRBs. 
Proposal 12: For PSFCH transmissions using the shared COT, the channel access type is determined based on the minimum time gap within the RB set. 

For PSCCH/PSSCH transmission, more than one CPE length could be (pre)configured. Even for the multiple CPE length, FDM between SL channels within a RB set needs to be supported by avoiding unnecessary inter-UE blocking due to SL channels using different CPE lengths. For instance, if a UE selects PSCCH/PSSCH transmission resources in a slot where other UE’s reserved resources are located, or if UE recognizes its PSCCH/PSSCH transmission will be FDMed with other UE’s reserved resources via resource re-evaluation or pre-emption checking, the starting position of the PSCCH/PSSCH transmission needs to be aligned with the starting position of the reserved resources. To do this, it can be considered that both SL transmissions commonly use the default CPE length. Alternatively, CPE information for the reserved resources could be indicated by SCI, and then the UE can inherit the indicated CPE for its own transmission. Another approach would be reselecting PSCCH/PSSCH transmission resources not to be FDMed with other UE’s reserved resource to use multiple CPE starting positions in a slot. 
In NR SL, the frequency reuse is allowed. In other words, if the measured RSRP of other UE’s reserved resources is lower than the RSRP threshold, the UE can use resources overlapping with the reserved resources for its PSCCH/PSSCH transmission. Meanwhile, it is possible that the measured energy for a RB set can be larger than the energy detection threshold while the measured RSRP based on PSCCH or PSSCH DMRS RE(s) is smaller than the SL RSRP threshold. In this case, if the two different PSCCH/PSSCH transmissions use different CPE starting position, one of them will be blocked even though this frequency reuse situation is supported in Rel-16/17 NR SL. Moreover, considering SL sensing operation, even though two different PSCCH/PSSCH transmissions are overlapping each other, it is still be useful to allow that both PSCCH/PSSCHs are transmitted. In this case, the RX UE can receives two SCIs and can use them for its SL resource (re)selection procedure to avoid the reserved resources indicated by these SCIs. Therefore, even if the UE selects the full RB set for its PSCCH/PSSCH transmission, it would be necessary to allow to use the default CPE starting position especially when other full or partial RB set transmission is reserved in the same slot. Considering these aspects, since whether TX resources are inside or outside COT will be different across different UEs, CPE starting position setting needs to be independent on whether TX resources are inside or outside COT. 
In those points of views, if UE’s selected resource(s) is overlapping with other UE’s reserved resource(s) in time domain, the UE can use the default CPE starting position regardless of whether UE uses full RB set or partial RB set for PSCCH/PSSCH transmission. 
Observation 10: For PSCCH/PSSCH, multiple CPE starting positions can block following cases:
· FDM between 1st PSCCH/PSSCH and 2nd PSCCH/PSSCH
· Frequency reuse between 1st PSCCH/PSSCH and 2nd PSCCH/PSSCH
· RX UE receives and decodes overlapping PSCCHs indicating reserved resources are transmitted to help SL sensing operation and SL resource (re)selection procedure
Proposal 13: When multiple CPE starting candidate positions are (pre-)configured for PSCCH/PSSCH transmission, for the earliest transmission of a MCSt,
· For partial RB set resource allocation, 
· if existing reservation FDMed with the PSCCH/PSSCH is detected (above RSRP threshold) within the same RB set, or
· if existing reservation overlapping with the PSCCH/PSSCH is detected (below RSRP threshold) within the same RB set,
· A CPE starting position is a (pre-)configured default CPE starting position.
· Else, 
· 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.
· For full RB set resource allocation, 
· if existing reservation FDMed with the PSCCH/PSSCH is detected (above RSRP threshold) within the same RB set, or
· if existing reservation overlapping with the PSCCH/PSSCH is detected (below RSRP threshold) within the same RB set,
· A CPE starting position is a (pre-)configured default CPE starting position.
· Else, 
· 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.

2.1.7. Semi-static channel occupancy
In NR-U, when the absence of any other RAT sharing the channel is guaranteed on long term basis, the form of the COT duration could be fixed-frame period (FFP). In this case, once gNB or UE accesses the channel at the beginning of the FFP, the TX node can occupy the channel during the associated FFP. Meanwhile, in NR-U, both DL and UL transmission resources can be controlled by gNB. To be specific, gNB can provide UE(s) with higher layer parameters ChannelAccessMode-r16 = ‘semiStatic’ if the absence of other technologies is guaranteed. On the other hand, in case of SL Mode 2 resource (re)selection procedure, some SL transmission resource could be out of gNB’s control. In this case, it is unclear how SL UE decide when the semi-static channel access will be used. To be specific, it is necessary to discuss first how to ensure all the UEs within a certain area commonly use semi-static channel access. Moreover, since SL UE will be in motion, it is necessary to clarify how to switch between dynamic channel access and semi-static channel access. 
According to the agreement on the high layer parameter “absenceOfAnyOtherTechnology”, it is agreed this parameter for NR SL will not be provided if the SL-U carrier is overlapped with either the LTE-LAA or the NR-U carrier. Considering that the limit time budget, it can be simply supported under the condition that the FFP for SL transmission is (pre)configured and RAN1 does not pursue any other enhancement for semi-static channel occupancy for the NR SL. 
Observation 11: For semi-static SL COT sharing, following can be considered: 
· Essential issues for LBE are completed first. 
· A higher layer parameter “ChannelAccessMode=semi-static” is supported for Rel-18 for SL transmissions in unlicensed bands (e.g., by level of regulation)
· This parameter is per carrier (pre-)configuration
· This parameter “ChannelAccessMode=semi-static” is not expected to be provided if the SL-U carrier is overlapped with either the LTE-LAA or the NR-U carrier.
· FFP configuration is provided by a (pre-)configuration.


2.2. Aspects of Mode 2 resource selection procedure
When the channel sensing procedure is further considered, it would be necessary to check whether or how to modify the SL resource (re)selection procedure. To be specific, it would be necessary to determine whether the channel sensing procedure will be performed before or after performing SL resource (re)selection procedure. 
For Type 1 channel access procedure, UE may need to know CAPC value to decide contention window size, and the CAPC value would be related to data packet or TB which the UE will transmit. In this case, at least when data packet is available at the UE side, the UE can decide whether or not to start Type 1 channel access procedure based on the proper CAPC value. Moreover, according to the agreement, since SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, the UE can decide whether or not to start the LBT procedure after the UE decide its PSSCH transmission resources. 
Observation 12: UE may know CAPC or the necessity of channel access after the UE triggers SL resource (re)selection procedure.
Proposal 14: UE is not required to attempt to access channel according to Type 1 SL channel access procedure before the resource (re)selection procedure is triggered at the UE side. 
Meanwhile, depending on the contention window size, the total channel sensing duration could be much larger than T_proc,1. In this case, the UE can fail to complete Type 1 channel access procedure before the time location of the selected resources for PSSCH transmission especially when the time location of the selected resource(s) is closed to the beginning of the resource selection window as shown in Figure 3. To alleviate this problem, it can be considered to delay the earliest time location of the available SL resources to cover the channel sensing duration. 
Observation 13: Considering that the channel sensing duration can be larger than T_proc,1, if the first time location of available SL resources closes to the starting time of the resource selection window, the UE may not have enough time to complete the Type 1 channel access procedure. 
     For Type 1 SL channel access procedure, after a UE selects a random number for channel sensing duration, the UE may determine whether the channel sensing duration is sufficient or not. If the channel sensing duration is not sufficient, the UE can drop the corresponding SL transmission. After dropping the SL transmission due to limited channel sensing duration, the UE can attempt to access the channel for the next transmission on the reserved resources. Alternatively, to recover the dropped SL transmission, the UE can perform a resource reselection procedure for the dropped SL transmission. 
Proposal 15: For the case when UE determines that there is no sufficient time to complete channel access procedure before the SL transmission(s), down-select one or more of followings:
· Option 1: Drop the SL transmission and attempt to access the channel for the next transmission on the reserved resources.
· Option 2: Reselect the resources for the SL transmission.
· Option 3: First time location of available SL resources is determined to ensure the channel sensing duration. 
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Figure 3: Example of channel sensing duration for Type 1 SL channel access procedure for SL transmission closed to the beginning of a resource selection window.
In case of SL resource (re)selection procedure, if PSFCH resource is (pre)configured in a resource pool, the time gap between any two selected resources should be larger than or equal to HARQ RTT. Similarly, when UE selects TX resources, it is necessary to guarantee the channel sensing interval right before each TX resource as shown in Figure 4. If this kind of restriction is not introduced, at least, it would be necessary to determine how to handle the case when a UE has not enough time to perform channel sensing operation before SL transmission. 
Proposal 16: For Mode 2 SL resource (re)selection procedure, UE selects transmission resources so that the time gap between any two transmission resources covers channel sensing duration. 
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Figure 4: Example of channel sensing duration for Type 1 SL channel access procedure between two SL resources.

For channel access, a UE will perform channel sensing operation during the channel sensing interval. In this case, if another transmission occupies this channel sensing interval, the UE would not perform actual transmission since the UE will determine that the channel is busy. In this case, once a UE detects reserved resources of other UE and determines to exclude these resources from the candidate single-slot resource set, then the UE also needs to exclude the channel sensing interval of the reserved resources as shown in Figure 5. In case of Type 2 channel access procedure, the channel sensing interval would have the fixed size. Since the channel sensing interval of Type 1 channel access procedure could by varying, it would be needed to have representative value for the sensing interval to be excluded from the candidate single-slot resource set. On the other hand, when the UE selects TX resources for MCSt, then the UE can skip considering the channel sensing interval for its resource (re)selection procedure. 
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Figure 5: Example of SL Mode 2 resource (re)selection procedure based on other UE’s channel sensing interval.
Proposal 17: 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,
· When UE attempt to (re)select resource(s) for transmission in slot(s) before a reserved resource,
· If 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), 
· UE prioritizes/selects resource(s) for transmission in the slot(s).
· Otherwise, 
· UE avoid selection of N consecutive resource(s) before the reserved resource.
· N is determined by (pre)configuration for a given CAPC value of reserved resource.
· When UE attempt to (re)select resource(s) for transmission in slot(s) after a reserved resource
· If 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 the slot(s).
· Otherwise, 
· UE avoid selection of N consecutive resource(s) after the reserved resource.
· N is determined by (pre)configuration for a given CAPC value of resource (re)selection procedure. 

In unlicensed carrier, RB set is a granularity of channel sensing operation in frequency domain. In this case, for the same number of PRBs for SL transmission, if the PRBs are distributed over multiple RB sets, the UE may need to success to access the RB sets to actually perform the SL transmission. Considering the availability of SL transmission, it would be beneficial to select SL resources within smaller number of RB set(s). On the other hand, due to the PSD requirement, it would be useful to select SL resources to be distributed over a number of RB sets. In those points of views, it would be necessary to modify Mode 2 resource (re)selection procedure to take the concept of RB set into account. 
Proposal 18: For the case when a resource pool consists of more than one RB sets, 
· RAN1 discusses whether or how to consider RB set(s) for Mode 2 resource (re)selection procedure.
· e.g., for a given number of sub-channels, smaller number of RB set(s) are prioritized for PSSCH transmission resources. 
· e.g., before selecting transmission resources, UE can selects RB set(s) for PSSCH transmission. 
It would be necessary to handle the (consistent) LBT failure at the UE side for Mode 2 operation. For instance, when a UE determines the consistent LBT failure, for a certain RB set(s), the UE may need to avoid using the RB set(s) for SL transmission. Alternatively, to avoid the consistent LBT failure, it can be considered to increase the amount of candidate resources for SL transmission. 

2.3. Aspects of Mode 1 resource allocation procedure
According to the updated WID [3], 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 RAN1#110-e meeting, it was discussed the possibility that a UE initiating COT reports the COT information to the gNB so that the gNB can consider the reported COT for scheduling SL resources. However, RAN1 needs to check the feasibility of the COT reporting and scheduling based on the reported COT in terms of processing time budget. A UE may need to report the COT information to gNB on UL after the UE accesses the channel including SL transmission. After the gNB receives the COT reporting from the UE, the gNB needs to reschedule SL resources and transmit DCI indicating SL resources. The above processing needs to be finished within the maximum COT duration. However, considering that the maximum COT duration could be 2 or 3 msec, this approach may be infeasible or inefficient. Moreover, for COT information reporting, it would be necessary to design new UCI or new reporting type on UL. In this case, RAN1 needs to spend more time to design UL mechanism including UCI multiplexing issue or scheduling/configuring UL channels for new type of reporting even though the achievable gain is unclear. 
Observation 14: To support that gNB schedules SL resources based on COT reported by a UE, it is necessary to check the processing time budget for exchanging COT information, and specification work load on supporting new UCI or reporting type on UL. 
Proposal 19: In Rel-18, it is not supported that a UE reports COT sharing information to gNB for SL. 
Since gNB does not perform channel sensing operation for SL-U, the gNB does not know which RB set(s) would be good for SL transmission in terms of channel availability. In this case, it would be possible that the gNB continuously allocates a certain RB set which can make consistent LBT failure to a UE for SL transmission. To alleviate this inefficiency, it would be beneficial to have new Mode 1 reporting related to LBT failure. For instance, if a UE observes consistent LBT failures during a certain period of time, the UE can report this situation to the gNB. In this case, the gNB can change RB set(s) or energy detection threshold to give more chance to access the channel to a UE for SL transmissions. However, this new reporting type would need more specification work for UL mechanism. Alternatively, it can be considered that the gNB anticipates which RB set(s) would be problematic based on the existing SL HARQ-ACK reporting on UL. 
Observation 15: gNB may need to know LBT failure ratio for each RB set to decide how to allocate RB set(s) for SL transmission to UE. 
Proposal 20: For SL Mode 1 operation on unlicensed spectrum, down-select one of followings:
· Option 1: For LBT failure, a UE can report NACK to gNB. 
· Option 2: A UE can report LBT failure status separately from SL HARQ-ACK status to gNB. 

3. Conclusions
In this contribution, we discussed channel access mechanism for NR sidelink transmission on unlicensed band. Based on the above discussion, our observations and proposals are given as follows:
Observation 1: For Type 1 SL channel access procedure, if the end time of the reference duration is set to the ending time of the MCSt containing PSCCH/PSSCH with HARQ-ACK enabled, the earliest time for the channel access procedure could be delayed, and RAN1 need to further discuss how to perform CWS adjustment when different HARQ-ACK feedback options are present within the reference duration.
Observation 2: To decide channel access type for short LBT, it is necessary to clarify how UE measures the time gap between transmission(s) by another UE and transmission(s) by the UE in a shared channel occupancy.
Observation 3: If additional ID to identify the COT initiator UE and the COT responding UE is supported, followings can be considered:
· Additional ID is associated with the set of cast type, source ID, and destination ID for PSCCH/PSSCH transmission from the COT responding UE to the COT initiator UE
· Mapping of the additional ID is configured by PC5-RRC connection or group management
· Support separate COT sharing information between a receiving UE, which is the target of a PSCCH/PSSCH transmission of a COT initiator and a UE identified by additional ID(s)
Observation 4: Considering high overhead with unclear benefit, it is preferred to deprioritize introducing additional ID to identify UEs utilizing the shared COT initiated by another UE.
Observation 5: On the support of MCSt operation in SL-U, if the set S_A can be associated with multiple TBs/grants, it is necessary to further discuss which parameters (e.g., prio_TX, L_subCH, P_rsvp_TX) will be used to define candidate resource and to generate the set S_A according to Mode 2 RA operation. 
Observation 6: For MCSt for the different TBs or different SL grants of a UE, it is necessary to carefully investigate the case when the UE reselect or drop PSCCH/PSSCH transmission in the middle of MCSt due to resource collision or success of the TB. 
Observation 7: Observation period of duty cycle condition is the same as the period of S-SSB transmission. 
Observation 8: In the perspective of SL system, if PSFCH resource period is 4, the maximum number of S-SSBs within 160msec to fulfill the duty cycle restriction is 2. In this case, SL communication coverage could be too restrictive.
Observation 9: For PSFCH transmissions, even though the common CPE length is applied, the time gap between PSFCH transmission(s) and earlier transmission(s) can be different across different PRBs. 
Observation 10: For PSCCH/PSSCH, multiple CPE starting positions can block following cases:
· FDM between 1st PSCCH/PSSCH and 2nd PSCCH/PSSCH
· Frequency reuse between 1st PSCCH/PSSCH and 2nd PSCCH/PSSCH
· RX UE receives and decodes overlapping PSCCHs indicating reserved resources are transmitted to help SL sensing operation and SL resource (re)selection procedure
Observation 11: For semi-static SL COT sharing, following can be considered: 
· Essential issues for LBE are completed first. 
· A higher layer parameter “ChannelAccessMode=semi-static” is supported for Rel-18 for SL transmissions in unlicensed bands (e.g., by level of regulation)
· This parameter is per carrier (pre-)configuration
· This parameter “ChannelAccessMode=semi-static” is not expected to be provided if the SL-U carrier is overlapped with either the LTE-LAA or the NR-U carrier.
· FFP configuration is provided by a (pre-)configuration.
Observation 12: UE may know CAPC or the necessity of channel access after the UE triggers SL resource (re)selection procedure.
Observation 13: Considering that the channel sensing duration can be larger than T_proc,1, if the first time location of available SL resources closes to the starting time of the resource selection window, the UE may not have enough time to complete the Type 1 channel access procedure. 
Observation 14: To support that gNB schedules SL resources based on COT reported by a UE, it is necessary to check the processing time budget for exchanging COT information, and specification work load on supporting new UCI or reporting type on UL. 
Observation 15: gNB may need to know LBT failure ratio for each RB set to decide how to allocate RB set(s) for SL transmission to UE. 


Proposal 1: For Type 1 SL channel access procedure, 
· SL reference duration ends the end of the first slot where at least one PSSCH with ACK/NACK or NACK-only HARQ-ACK feedback enabled if it is transmitted.
Proposal 2: RAN1 does not pursue enhancement on the contention window size adjustment when SL-HARQ feedback is disabled for Type 1 SL channel access procedure.
Proposal 3: For Type 1 SL channel access procedure, 
· CW adjustment for groupcast option 1 with SL-HARQ feedback enabled (at least in case only groupcast option 1 PSSCH(s) is (are) transmitted within the latest SL reference duration): 
· Option 2’: 
· If ‘NACK’ is received related to any transmissions within the latest SL reference duration, increase  for every priority class  to the next higher allowed value.
· When ‘NACK’ is received related to any transmissions within the latest SL reference duration,
· Option B: For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
Proposal 4: For SL transmission, energy detection threshold is determined as follows:
· If a UE does not share its COT duration to another UE(s),
·  is 10 dB for all the cases.
· Down-select one of followings for : 
· Alt 2-1: PCMAX_H,c for a given SL channel type and/or a given resource pool (if applicable)
· Alt 2-2: (Pre)configured value
· If a UE shares its COT duration to another UE(s), SL transmission utilizing the COT adjust its maximum TX power in determining the resulting energy detection threshold sl-to-Sl-COT-SharingEd-Threshold which is used to initiate the shared COT.
· If a UE utilize its COT duration to its subsequent transmission(s) of the UE, SL transmission utilizing the COT adjust its maximum TX power in determining the resulting energy detection threshold used to initiate the COT. 
Proposal 5: For Type 2A/2B/2C SL channel access procedure, a time gap to decide the type is measured according to one or more of followings:
· Recently received PSCCH/PSSCH of which source ID and destination ID are the same as those of PSCCH/PSSCH conveying COT sharing information. 
· Recently received PSFCH in response of PSSCH transmission to the COT initiator UE. 
Proposal 6: If PSFCH transmission to the COT initiating UE is not present or dropped in a PSFCH occasion, the COT responded UE does not utilize a COT initiated by the COT initiating UE for PSFCH transmission(s). 
· PSFCH transmission to the COT initiating UE is prioritized over other PSFCH transmissions.
Proposal 7: For the container for carrying the COT sharing information, down-select one of followings: 
· Option 1: SCI format 2-D is used.
· SCI format 2-D includes all the SCI fields to support all the cast types and distance-based operation. 
· FFS: SCI format 1-A is further used to indicate CAPC value.
· Option 2: SCI format 2-A and SCI format 2-B are used.
· FFS: SCI format 1-A is further used to indicate CAPC value.
· Option 3: SCI format 2-C is used
· SCI format 2-C provides either IUC information or IUC request or COT sharing information.
· If SCI format 2-C is used to provide the COT sharing information, it further includes SCI fields to support broadcast and groupcast. 
· FFS: SCI format 1-A is further used to indicate CAPC value.
Proposal 8: For utilizing the COT initiated by the COT initiating UE, the COT responded UE should use the transmit power in determining the resulting energy detection threshold which is used by the COT initiating UE to initiate the COT for UE-to-UE COT sharing.
· FFS: Whether energy detection threshold to initiate the COT for UE-to-UE COT sharing is indicated by the COT sharing information on top of the (pre)configuration. 
Proposal 9: RAN1 conclude whether or how to support the case when a single PSCCH/PSSCH occupies multiple RB sets and a subset of the allocated RB sets belongs to the shared COT.
· FFS: Whether or how to consider the shared COT in resource (re)selection
· FFS: Whether or how to utilize the shared COT for the PSCCH/PSSCH transmission
Proposal 10: UE can transmit transmission(s) after a gap within a SL transmission burst without sensing the corresponding channel(s) for availability.
· SL transmission burst is defined as a set of transmissions from a UE without any gaps greater than 16us.
· CP extension can be used to ensure the time gap of 0 or 16 us between transmissions in a SL transmission burst.
· Transmissions from a UE separated by a gap of more than 16μs are considered as separate SL transmission bursts.
· CAPC value used for accessing the channel for the SL transmission burst is the largest CAPC values of SL transmissions within the SL transmission burst subject to UE processing time budget.
· EDT for a SL transmission burst is determined by the smallest EDT value of SL transmissions within the SL transmission burst subject to UE processing time budget.
Proposal 11: RAN1 deprioritizes applying Type 2A channel access procedure without channel occupancy for PSFCH transmission(s). 
Proposal 12: For PSFCH transmissions using the shared COT, the channel access type is determined based on the minimum time gap within the RB set. 
Proposal 13: When multiple CPE starting candidate positions are (pre-)configured for PSCCH/PSSCH transmission, for the earliest transmission of a MCSt,
· For partial RB set resource allocation, 
· if existing reservation FDMed with the PSCCH/PSSCH is detected (above RSRP threshold) within the same RB set, or
· if existing reservation overlapping with the PSCCH/PSSCH is detected (below RSRP threshold) within the same RB set,
· A CPE starting position is a (pre-)configured default CPE starting position.
· Else, 
· 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.
· For full RB set resource allocation, 
· if existing reservation FDMed with the PSCCH/PSSCH is detected (above RSRP threshold) within the same RB set, or
· if existing reservation overlapping with the PSCCH/PSSCH is detected (below RSRP threshold) within the same RB set,
· A CPE starting position is a (pre-)configured default CPE starting position.
· Else, 
· 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.
Proposal 14: UE is not required to attempt to access channel according to Type 1 SL channel access procedure before the resource (re)selection procedure is triggered at the UE side. 
Proposal 15: For the case when UE determines that there is no sufficient time to complete channel access procedure before the SL transmission(s), down-select one or more of followings:
· Option 1: Drop the SL transmission and attempt to access the channel for the next transmission on the reserved resources.
· Option 2: Reselect the resources for the SL transmission.
· Option 3: First time location of available SL resources is determined to ensure the channel sensing duration. 
Proposal 16: For Mode 2 SL resource (re)selection procedure, UE selects transmission resources so that the time gap between any two transmission resources covers channel sensing duration. 
Proposal 17: 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,
· When UE attempt to (re)select resource(s) for transmission in slot(s) before a reserved resource,
· If 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), 
· UE prioritizes/selects resource(s) for transmission in the slot(s).
· Otherwise, 
· UE avoid selection of N consecutive resource(s) before the reserved resource.
· N is determined by (pre)configuration for a given CAPC value of reserved resource.
· When UE attempt to (re)select resource(s) for transmission in slot(s) after a reserved resource
· If 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 the slot(s).
· Otherwise, 
· UE avoid selection of N consecutive resource(s) after the reserved resource.
· N is determined by (pre)configuration for a given CAPC value of resource (re)selection procedure. 
Proposal 18: For the case when a resource pool consists of more than one RB sets, 
· RAN1 discusses whether or how to consider RB set(s) for Mode 2 resource (re)selection procedure.
· e.g., for a given number of sub-channels, smaller number of RB set(s) are prioritized for PSSCH transmission resources. 
· e.g., before selecting transmission resources, UE can selects RB set(s) for PSSCH transmission. 
Proposal 19: In Rel-18, it is not supported that a UE reports COT sharing information to gNB for SL. 
Proposal 20: For SL Mode 1 operation on unlicensed spectrum, down-select one of followings:
· Option 1: For LBT failure, a UE can report NACK to gNB. 
· Option 2: A UE can report LBT failure status separately from SL HARQ-ACK status to gNB. 
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