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Introduction
In the last RAN1#112 meeting, the following agreements for channel access mechanism for sidelink on unlicensed spectrum have been made [1]:
	Agreement
The CAPC level that should be used for S-SSB transmissions:
· Option 1: CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for S-SSB transmission

Agreement
The CAPC level that should be used for PSFCH transmission, CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for PSFCH transmission

Agreement
The end timing for the definition of reference duration in the contention window adjustment procedure for SL-U is defined as follows:
· Option 1a
· the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted
· Note, SL reference duration is not used if PSSCH with ACK/NACK HARQ-ACK enabled cannot be found in the latest COT
· FFS: Whether to support another ending timing is FFS, e.g. for MCSt if needed
· Whether/how to adjust CWS for groupcast option 1 NACK-only case and whether/how to define reference duration for groupcast option 1 NACK-only case can still be discussed

Agreement
A CPE can be transmitted from a CPE starting position before SL transmission for the following two options:
· Option 1: within the symbol just before the next AGC symbol
· Option 2: 
· within the symbol just before the next AGC symbol for 15 kHz SCS
· within at most 2 symbols just before the next AGC symbol for 30 or 60 kHz SCS
· FFS applicable scenario(s), condition(s) and channel type(s) to apply Option 1 or Option 2

Agreement
· A responding UE over a shared COT can be:
· a receiving UE, which is the target of a PSCCH/PSSCH transmission of a COT initiator
· In the case of unicast from the COT initiator, within the same COT when the source and destination IDs contained in the COT initiator’s SCI match to the corresponding destination and source IDs relating to the same unicast at the receiving UE
· In the case of groupcast and broadcast, when the destination ID contained in the COT initiator’s SCI match to a destination ID known at the receiving UE
· a UE identified by ID(s), if additional IDs are supported in the COT sharing information (in addition to the source and destination IDs of the PSCCH/PSSCH transmission), when additional IDs are included in the COT sharing information from the COT initiator
· FFS Limitations on what additional IDs may be included and how they may be indicated

Agreement
A responding UE’s SL transmission(s) within RB set(s) corresponding to a shared COT can be transmitted when the CAPC value(s) of the SL transmission(s) have an equal or smaller CAPC value than the CAPC value indicated in the COT sharing information.

Agreement
A responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to a shared COT is intended for the COT initiating UE when,
· In the case of unicast from the responding UE, when the source and destination IDs contained in the responding UE’s PSCCH/PSSCH match to the destination and source IDs from a COT initiator’s unicast transmission that included COT sharing information, or match to the additional ID(s) included in the COT sharing information (if supported) 
· In the case of groupcast or broadcast from the responding UE, when the destination ID contained in the responding UE’s PSCCH/PSSCH matches to the destination ID from a COT initiator’s groupcast or broadcast transmission that included COT sharing information, or matches to the additional ID(s) included in the COT sharing information (if supported) 
· FFS: all other details and additional restrictions



Based on the above agreements and the previous proposals in [2], we introduce our views on the channel access mechanism for sidelink on unlicensed spectrum in this contribution.
Channel access mechanism
[bookmark: _Hlk103723189]For SL-U Type 1 channel access procedure will be used for initial channel acquisition as well as sidelink transmission including PSCC/PSSCH, PSFCH, S-SSB, and so on similar as NR-U. For Type 1 channel access procedure, CW (contention window) size is adjusted based on HARQ-ACK feedback in a SL reference duration. Even though the SL reference duration for unicast and groupcast option 2 was agreed, the SL reference duration cannot be applied for groupcast option 1 since NACK-only feedback is available in groupcast option 1. As mentioned below, we think NACK-only feedback should be also used for CWS adjustment. Therefore, the SL reference duration for groupcast option 1 should be also defined. Similar as unicast and groupcast option 2, the ending time for the SL reference duration can be the end of the first slot where at least one PSSCH with HARQ-ACK enabled is transmitted.
Proposal 1: For NACK only feedback in groupcast option 1, the SL reference duration is defined as a duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy initiated by the UE including transmission of PSSCH(s), until the end of the first slot where at least one PSSCH with HARQ-ACK enabled is transmitted.
· Note, the SL reference duration is not used if PSSCH with HARQ-ACK enabled cannot be found in the latest COT
[bookmark: _Hlk115439686]For CW adjustment, the agreement was made in the last RAN1#110bis-e meeting. However, there are many options for each case, and it should be down-selected. When SL HARQ-ACK feedback is disabled, a TX UE cannot know whether a RX UE decodes a TB successfully. There are two cases that SL HARQ-ACK feedback is disabled. The first one is that SL HARQ-ACK feedback is disabled via SCI, and the second case is PSFCH resource is not configured in a resource pool. The two cases should be discussed separately. The indication for HARQ-ACK feedback enabling/disabling in SCI can be signalled dynamically. Therefore, it seems beneficial to keep the latest CW value. However, if PSFCH resource is not configure within a resource pool, HARQ-ACK feedback is disabled semi-statically within the resource pool regardless of cast-types. In this case, there is no latest CW value. Therefore, fixed CW values according to priority can be used for CW adjustment.
In case of groupcast HARQ-ACK feedback option 2, each receiving UE within a group will feedback ACK/NACK information based on their TB decoding results. A transmitter UE can distinguish multiple ACK/NACK feedbacks from the receiving UEs. In this case, the principal for CBG-based HARQ-ACK feedback for NR-U can be reused. For example, when at least X% of HARQ-ACK feedbacks is ACK, it can be considered as ACK, then CW size is reset to the minimum value among the allowable values. In case of NACK, it seems difficult to determine what is the reason for decoding failure, e.g., high interference due to collision, low SNR, and so on. Since it would be difficult for NACK feedback to be considered as LBT success, the ratio of ACK will be reasonable metric for CW adjustment. Groupcast HARQ-ACK feedback option 2 will be used for managed group communication. In case of managed group communication, since V2X application layer provides accurate and up-to-date information on the group size and the member ID(s) of a group [3], TX UE can recognize each member within a group and know the total number of expected HARQ-ACK feedbacks. Therefore, the ratio of ACKs can be calculated by the ratio of the number of feedbacked ACKs to the total number of expected HARQ-ACK feedbacks. The detail values for X % can be studied further.
In case of groupcast HARQ-ACK feedback option 1, receiving UEs within a group will feedback NACK-only when the UEs fails to decode a TB. When receiving UEs success to decode the TB, the UEs will not report HARQ-ACK feedback. Therefore, if there is no HARQ-ACK feedback, a UE transmitting the TB cannot distinguish whether all receiving UEs success to decode the TB (ACK) or fail to decode a SCI scheduling the TB (DTX). In general, only receiving UEs within a certain range from the transmitter UE can report NACK feedback in groupcast HARQ-ACK feedback option 1. As a consequence, if there is no NACK feedback, it could be ACK more likely than DTX. Therefore, when no feedback is detected, it could be considered as ACK, then CW size is reset to the minimum value among the allowable values. If NACK feedback is detected, then CW size is increased to the next allowable value. In our understanding, a collision indicator is a bit different from NACK feedback since the collision indicator indicates a potential collision, however NACK indicate an actual decoding failure. Based on the collision indicator, the transmitter UE can re-select different resource to avoid the collision. Therefore, it is not necessary to consider the collision indicator for CW adjustment. In this feedback option, there is another scenario in which no communication range requirement is not signalled for example, groupcast HARQ-ACK feedback option 1 with SCI format 2-A. In this case, further study is necessary. Based on the above discussions, we propose the followings:
Proposal 2: For CW adjustment,
· CW adjustment when SL-HARQ feedback is disabled in SCI (at least if all transmissions within the latest SL reference duration have SL-HARQ feedback disabled):
· Option 1: 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 .
· CW adjustment for groupcast option 2 with SL-HARQ feedback enabled (at least in case only groupcast option 2 PSSCH(s) is (are) transmitted within the latest SL reference duration): 
· 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. 
· The ratio can be calculated by the ratio of the number of feedbacked ACKs to the total number of expected HARQ-ACK feedbacks
· FFS: the (pre-)configuration ratio values
· CW adjustment for groupcast option 1 with SL-HARQ feedback enabled (at least if all transmissions within the latest SL reference duration are groupcast option 1 transmissions):
· 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 not received related to any transmissions within the latest SL reference duration,
· Option A:  is reset to  for every priority class .
· FFS: the case that there is no communication range requirement
· In case that PSFCH resource is not configured within a resource pool,
· For every priority class , use the fixed  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
In NR-U, after channel acquisition via Type 1 channel access procedure, the occupied channel by a communication node can be shared with other communication node. It was agreed that UE-to-UE COT sharing is supported for SL-U.
According to the agreement for UE-to-UE COT sharing, when performing PSFCH transmission(s), it is allowed that 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 is intended for the COT initiating UE. In addition to that, it should be also allowed that a responding UE can transmit PSFCH(s) to UE(s) other than the COT initiating UE. Since PFSCH is an essential channel to carry HARQ-ACK feedback information, restricting PSFCH transmission only to the initiator would deteriorate sidelink system performance. Since a single CPE starting position was agreed for PSFCH transmission and the frequency resources for PSFCH transmissions are orthogonal to each other, the interference from simultaneous PSFCH transmission would be insignificant.
Regarding whether to support a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission, it should be supported for better resource utilization. Even though transmitting PSSCH/PSCCH to UE(s) other than the initiator is supported, it should be prioritized that transmitting PSSCH/PSCCH to the initiator. If multiple responding UE(s) within the shared COT are allowed, inter-UE blocking may be occurred. In order to prevent inter-UE blocking, different offset(s) can be applied as shown in Figure 1.
[image: ]     
[bookmark: _Ref115436784]Figure 1. Example of different offsets for multiple responding UEs
In Figure 1 there are two responding UEs i.e., Responding UE #A and Responding UE #B. Since Responding UE #A has the smaller offset than that of Responding UE #B, Responding UE #A can use the shared COT for its transmission and no collision is occurred. The different offsets can be configured randomly or based on CAPC values.
Proposal 3: For UE-to-UE COT sharing
· For PSFCH transmission(s), 
· It is supported that a responding UE can transmit PSFCH(s) to UE(s) other than the initiator.
· For PSSCH/PSCCH transmission(s),
· Additional ID(s) are supported in COT sharing information for better resource utilization.
· Different offsets are supported based on random selection or CAPC values in order to prevent inter-UE blocking.
Regarding whether a Mode 1 UE can report a COT or related information to gNB for aiding Mode 1 RA, in order to support such a COT-related reporting through physical layer procedure, the study on new channel and/or new UCI multiplexing scheme -will be necessary and it will be quite time consuming. If MAC CE is assumed for the reporting, it may not be feasible considering latency for MAC CE and the maximum COT duration. In case of UE forwarding/relaying COT information by another UE, it also may be infeasible considering the maximum COT duration and latency for processing time including encoding, decoding, and others. Therefore, we do not support COT-related information reporting to a gNB and COT-related information forwarding/relaying by a UE.
Proposal 4: It is proposed that the reporting of COT-related information to a gNB and the forwarding/ relaying of COT-related information by a UE are NOT supported in Rel-18 SL-U.
Regarding Type 2A channel access procedure is applicable for PSFCH transmission without a shared COT, the combined duty cycle and observation period for both S-SSB and PSFCH transmission should be considered in order to apply Type 2A channel access procedure to PSFCH transmission. However, it may be difficult to satisfy the constraints. In the section for SL-U physical channel design, it was agreed that more than 1 PSFCH occasion per PSCCH/PSSCH transmission is supported. Therefore, PSFCH transmission can be handled with multiple PSFCH occasions.
Proposal 5: Type 2A channel access procedure is NOT applicable for PSFCH transmission from a UE without a shared channel occupancy.
For supporting MCSt (Multi-Consecutive Slots Transmission), we prefer to reuse legacy SL Mode 2 procedures as much as possible. Regarding the timing of TB generation for multiple TBs, we think it will be different in most cases. Even in case that the generation timing is almost the same, MAC layer can trigger L1 resource selection procedure with the corresponding parameter set one by one. Then PHY layer will perform the resource selection procedure sequentially and report candidate single-slot resources in (SA) as in Rel-16 per each resource selection procedure. The reported candidate resources are also the same as in Rel-16. Based on the reported candidate resource sets, MAC layer will determine the final transmission resources contiguously consisted for MCSt. The contiguous resources may be for the same TB, or may be for different TBs. For supporting this procedure, no spec change is necessary in PHY layer, but it will be necessary the spec update only in MAC layer. If the sequential trigger for L1 resource selection procedure is impossible when the generation timing for multiple TBs is almost the same, further study may be necessary. However, we think it is a very rare case and even in that case the resource selection procedure(s) for some of TB(s) can be dropped on a priority basis. One remaining point is how to handle the case that MAC layer cannot find the contiguous resources for MCSt. In this case, we think the resources for a TB with high priority can be selected first. Based on the above discussions, we propose the followings for supporting MCSt:
Proposal 6: On the support of MCSt operation in SL-U, it is proposed to support the followings:
· The higher layer triggers L1 resource selection procedures for MCSt one by one with the parameter set corresponding to each TB
· If the higher layer cannot trigger L1 resource selection procedure sequentially due to almost same TB generation timing, it drops the resource selection procedure for some of TBs on a priority basis 
· When L1 is triggered for reporting a subset of candidate resources for MCSt,
· Only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1
· Note, this is applicable for transmission of a single TB and multiple TBs
· When L1 reports a subset of candidate resources for MCSt,
· L1 reports candidate single-slot resources in (SA) as in Rel-16
· It is up to the higher (MAC) layer to select a set of single-slot resources that are consecutive in logical slots
· If the higher layer cannot select the consecutive single-slot resources for MCSt, then it selects the single-slot resource for a TB with high priority.
In the last meeting, multiple options for CPE starting position were agreed as shown in the above. In case of Option 1, the CPE starting position is within the symbol just before the next AGC symbol. In case of Option 2, the CPE starting position can be extended at most two symbols before the next AGC symbol according to SCSs. For SL transmission within a COT, a CPE longer than one symbol is not required. Therefore, the CPE starting position can be within one symbol, i.e., Option 1. For SL transmission without a COT, Option 2 can be applied considering competing with other RATs for channel access.
Proposal 7: Whether SL transmission is within a COT or not, different CPE staring position can be applied as follow:
· When SL transmission is within a COT, the CPE starting position can be within one symbol, i.e., Option 1
· When SL transmission is without a COT, the CPE staring position can be extended at most two symbols according to SCSs, i.e., Option 2
Regarding 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 following options were discussed in the last meeting [2].
	· Option 1: 
· UE avoid selection of a resource before a reserved resource when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE avoid selection of a resource 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
· 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.
· Option 4: LBT duration is determined firstly, then resource selection takes into account of the 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.



Among the above options, we prefer Option 1. The avoidance should be performed by L1 exclusion considering priority. In order to apply Option 2, COT sharing should be guaranteed for a UE performing SL transmission over the reserved resources UE. Therefore, it can be applicable under the certain condition(s) e.g., the guaranteed COT sharing by other UE reserving a reserved resource or a UE selecting the resources before a reserved resource. Option 3 can cause waste of resources. The resource selection procedure in legacy Rel-16 should be reused as much as possible. Therefore, it seems that Option 4 or 5 is not a proper way.
Proposal 8: To resolve the Type 1 LBT blocking issue, 
· Option 1 should be supported with consideration of priority.
· In addition to Option 1, Option 2 can be applicable under the certain condition(s).
· E.g., the guaranteed COT sharing by other UE reserving a reserved resource or a UE selecting a resource before a reserved resource
Summary
In this contribution, we made the following proposals for channel access mechanism for sidelink on unlicensed spectrum.
Proposal 1: For NACK only feedback in groupcast option 1, the SL reference duration is defined as a duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy initiated by the UE including transmission of PSSCH(s), until the end of the first slot where at least one PSSCH with HARQ-ACK enabled is transmitted.
· Note, the SL reference duration is not used if PSSCH with HARQ-ACK enabled cannot be found in the latest COT
Proposal 2: For CW adjustment,
· CW adjustment when SL-HARQ feedback is disabled in SCI (at least if all transmissions within the latest SL reference duration have SL-HARQ feedback disabled):
· Option 1: 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 .
· CW adjustment for groupcast option 2 with SL-HARQ feedback enabled (at least in case only groupcast option 2 PSSCH(s) is (are) transmitted within the latest SL reference duration): 
· 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. 
· The ratio can be calculated by the ratio of the number of feedbacked ACKs to the total number of expected HARQ-ACK feedbacks
· FFS: the (pre-)configuration ratio values
· CW adjustment for groupcast option 1 with SL-HARQ feedback enabled (at least if all transmissions within the latest SL reference duration are groupcast option 1 transmissions):
· 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 not received related to any transmissions within the latest SL reference duration,
· Option A:  is reset to  for every priority class .
· FFS: the case that there is no communication range requirement
· In case that PSFCH resource is not configured within a resource pool,
· For every priority class , use the fixed  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
Proposal 3: For UE-to-UE COT sharing
· For PSFCH transmission(s), 
· It is supported that a responding UE can transmit PSFCH(s) to UE(s) other than the initiator.
· For PSSCH/PSCCH transmission(s),
· Additional ID(s) are supported in COT sharing information for better resource utilization.
· Different offsets are supported based on random selection or CAPC values in order to prevent inter-UE blocking.
Proposal 4: It is proposed that the reporting of COT-related information to a gNB and the forwarding/ relaying of COT-related information by a UE are NOT supported in Rel-18 SL-U.
Proposal 5: Type 2A channel access procedure is NOT applicable for PSFCH transmission from a UE without a shared channel occupancy.
Proposal 6: On the support of MCSt operation in SL-U, it is proposed to support the followings:
· The higher layer triggers L1 resource selection procedures for MCSt one by one with the parameter set corresponding to each TB
· If the higher layer cannot trigger L1 resource selection procedure sequentially due to almost same TB generation timing, it drops the resource selection procedure for some of TBs on a priority basis 
· When L1 is triggered for reporting a subset of candidate resources for MCSt,
· Only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1
· Note, this is applicable for transmission of a single TB and multiple TBs
· When L1 reports a subset of candidate resources for MCSt,
· L1 reports candidate single-slot resources in (SA) as in Rel-16
· It is up to the higher (MAC) layer to select a set of single-slot resources that are consecutive in logical slots
· If the higher layer cannot select the consecutive single-slot resources for MCSt, then it selects the single-slot resource for a TB with high priority.
Proposal 7: Whether SL transmission is within a COT or not, different CPE staring position can be applied as follow:
· When SL transmission is within a COT, the CPE starting position can be within one symbol, i.e., Option 1
· When SL transmission is without a COT, the CPE staring position can be extended at most two symbols according to SCSs, i.e., Option 2
Proposal 8: To resolve the Type 1 LBT blocking issue, 
· Option 1 should be supported with consideration of priority.
· In addition to Option 1, Option 2 can be applicable under the certain condition(s).
· E.g., the guaranteed COT sharing by other UE reserving a reserved resource or a UE selecting a resource before a reserved resource
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