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1. Introduction
At the RAN1#110 meeting [1], there was discussion on channel access mechanism in SL-U. In this contribution, we share our further views on channel access mechanism in SL-U.

2. Discussions
2.1. UE-to-UE COT sharing
	Agreement
· For UE-to-UE COT sharing, continue considering the following alternatives:
· Alt. 1: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the at least COT initiating UE’s PSSCH data transmission in the COT.
· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information
· FFS any additional conditions
· Alt. 2: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the COT initiating UE’s transmission in the COT.
· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information
· FFS how to determine a SL UE is a target receiver
· FFS: details of the channel type of the COT initiating UE’s transmission
· FFS any additional conditions
· For Alt1 and Alt2: When a responding UE uses a shared COT for its transmission(s), the COT initiating UE is a target receiver of the responding UE’s transmission(s).
· FFS: details of the channel type of the responding UE’s transmission(s)
· gNB relaying/forwarding a UE initiated COT to another UE is not supported in Rel-18
· FFS whether a Mode 1 UE can report a COT or related information to gNB for aiding Mode 1 RA


2.1.1. Condition
At the last meeting, condition to be responding UE and to use the shared COT was agreed as above captured. However, exact intention of these alternatives is a bit ambiguous for us, so firstly we would like to share our interpretation of them.
Alt 1: When a UE receives any PSSCH from a ‘COT initiating UE’ as a target UE, the UE is a responding UE.
Alt 2: When a UE receives any channel/signal from a ‘COT initiating UE’ as a target UE, the UE is a responding UE.
That is, the difference is only whether SL channel/signal other than PSSCH can trigger to be a responding UE.
Then, on top of above interpretation, our preference is Alt 2. Seeing the regulation document, an authorization to use the COT by responding devices is defined but it seems that there is no text to preclude granting the authorization in a signal other than data transmission. We do not see any clear motivation of further restriction as Alt 1. Of course, how to indicate sharing is an issue, but it can be further discussed. Regarding the channel/signal type, there would be no need to preclude any channel/signal, that is, PSFCH/S-SSB can be included. For example, when a UE receives PSFCH/S-SSB to be a responding UE, and if the UE receives the COT initiating PSCCH/PSSCH transmission as a non-target UE before the PSFCH/S-SSB reception, the UE can be a responding UE and obtains required information from the COT initiating PSCCH/PSSCH.
Proposal 1:
· For condition to be a responding UE in UE-to-UE COT sharing, support Alt 2.
· When PSCCH or PSSCH or PSFCH or S-SSB is received from the COT initiating UE in a COT, the UE becomes a responding UE.
· FFS: how to acquire information of the COT.

2.1.2. Which channel/signal
In NR-SL, there are three channel-sets: ‘PSCCH/PSSCH’ ‘PSFCH’ ‘S-SSB’. Which channel/signal can initiate a COT and which combination UE-to-UE COT sharing can be applied to are one important issue. In short, we believe that any combinations should be allowed for UE-to-UE COT sharing. That is, PSCCH/PSSCH/PSFCH/ S-SSB can initiate a COT, and the COT can be shared for any transmission of PSCCH/PSSCH/PSFCH/S-SSB. Otherwise, if some combinations are not allowed, LBT failure due to intra-system conflict would occur in a lot of situations. LBT is a feature to detect existence of other system’s TX. LBT failure due to intra-system conflict is not the intended behavior. Of course, detailed behavior of COT initiation by PSFCH or S-SSB transmission should be studied.
Proposal 2:
· COT can be initiated by any SL channel/signal TX (PSCCH/PSSCH, PSFCH, S-SSB)
· UE-to-UE COT sharing is applicable to any channel/signal combinations of COT initiating TX and responding UE’s TX
· Study details of COT initiation by PSFCH or S-SSB TX

2.1.3. How shared
For UE-A (COT initiating UE) to UE-A COT sharing, naturally UE-A can notice whether two TXs can be performed in the same COT or not. If the UE knows that the 2nd TX is not beyond MCOT, the two TXs can be included in the COT and UE-A applies CPE for the 2nd TX in this case.
For UE-A to UE-B (responding UE) COT sharing, UE-B needs to know when COT began; otherwise, MCOT regulation might be violated. For example, the COT is ended at the end of the previous UE-A’s transmission, but UE-B misunderstands that its own transmission can be performed in the same COT. The COT duration becomes longer than MCOT. To avoid such a case, start timing of the COT should be known at UE-B. The following options would be considerable for this purpose.
· Option 1: UE-A indicates to UE-B which TX is the initial TX within the COT
Pros – Better detection probability. Each TX indicates when COT starts. If UE-B does misdetection of some indication, UE-B can know when the COT began in higher probability.
Cons – Larger indication overhead. More bits are needed to indicate which timing is the staring timing of the COT, e.g., indication of slot offset.
· Option 2: UE-A indicates to UE-B whether the TX is the initial TX within the COT
Pros – Smaller indication overhead. Only one bit to indication YES/NO is needed, which can be included in SCI-1.
Cons – Worse detection probability. If UE-B does misdetection of some indications immediately before, UE-B cannot know the starting timing of the COT and thus, it would not be allowed that UE-B performs Type 2 LBT.
· Option 3: UE-B determines which TX is the initial TX within the COT, w/o explicit indication from UE-A
Pros – No indication overhead. Any signaling impact can be avoided.
Cons – Potential regulation violation. UE-B decides which sidelink TX is the starting timing of the COT, though, the decision might be incorrect. For example, when UE-B would perform TX at slot n, UE-B detects UE-A’s TX at slot n-1 and no TX at slots n-2/n-3/n-4. In this case, UE-B assumes that the UE-A’s TX at slot n-1 is the first TX in the COT. However, actually there is other TX at slot n-4 and the COT began from slot n-4. UE-B performs TX violating MCOT regulation.
Which approach is taken should be discussed with further analysis on each option. Besides, different option may be good among channel type of COT initiating TX and/or among channel type of TX being responding UE.
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Fig. 1: COT sharing indication
Proposal 3:
· For an initiating UE to the initiating UE COT sharing,
· when a TX can be withing the COT, UE-A applies LBT type 2X by using CPE for the TX and performs the TX within the same COT as the COT initiating TX.
· For an initiating UE to a responding UE COT sharing, study the following options on how each responding UE knows when COT began.
· Option 1: an initiating UE indicates to each responding UE which TX is the initial TX within the COT
· Option 2: an initiating UE indicates to each responding UE whether the TX is the initial TX within the COT
· Option 3: UE-B determines which TX is the initial TX within the COT, w/o explicit indication from the initiating UE 


2.2. CPE / Type 2X LBT
	Agreement
· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access and any restrictions (e.g. whether the COT can be shared with a single UE or multiple UEs)
· FFS all other details in compliance with the regulatory requirements
· CP extension (CPE) is supported for NR sidelink operation in a shared channel.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.
Agreement
· Type 2A/2B/2C SL channel access procedures
· Type 2A channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≥ 25μs in a shared channel occupancy
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2A is used also for the case of short control signalling transmission
· Type 2B channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE at least when the gap is 16μs in a shared channel occupancy
· FFS the case when the gap is between 16 and 25us
· FFS any other transmission by a UE (e.g., other than COT sharing)
· Type 2C channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≤ 16μs in a shared channel occupancy and the duration of the corresponding transmission is at most 584us.
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2C is used also for the case of short control signalling transmission
· FFS under which conditions (other than the gap) UEs can apply the Type 2A/2B/2C SL channel access procedures
· FFS under which conditions Type 2B or Type 2C is applied in case of a gap of 16 μs



2.2.1. When applied / How long
At the previous meeting, it was agreed that CPE is supported. How to use CPE mechanism is an issue to be solved. The key point would be that multiple UEs can do FDMed/CDMed transmissions simultaneously; thereby, UE-A to multiple UEs COT sharing become feasible. In this case, if only part of the UEs apply CPE and/or if CPE length is not aligned among the UEs, some UE’s LBT will be failed due to intra-system conflict. This situation is illustrated below. UE-A to UE-B/UE-C COT sharing would be applied. UE-B and UE-C perform CPE so that their transmissions are within the same COT as UE-A’s TX. Here UE-B’s CPE length is shorter than UE-C’s CPE length. This situation can occur e.g., UE-B intends Type 2A LBT and UE-C assumes Type 2B LBT. Then UE-B detects UE-C’s CPE in its LBT operation, and as the result, UE-B cannot perform the transmission.
Such a situation should be avoided. CPE duration needs to be aligned among UEs. The following options would be considerable. Careful study would be necessary to down-select from these options.
· Option 1: For any TX, UE performs CPE with a duration (pre-)configured per resource pool
· Option 2: For COT sharing, UE performs CPE to apply LBT type 2X defined or (pre-)configured per resource pool
· Option 3: For COT sharing, UE performs CPE to apply LBT type 2X indicated in some previous TX
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Fig. 2: Different CPE length among UEs (Interlaced structure is omitted for easy illustration)

Observation 1:
· If UE-B and UE-C can simultaneously transmit by FDM/CDM in interlaced RB-based structure, and when UE-A to UE-B/UE-C COT sharing is applied, either UE may detect LBT failure due to the other UE’s CPE.
Proposal 4:
· For CPE / Type 2X LBT, study the following options on how transmission timing with CPE is aligned among UEs.
· Option 1: For any TX, UE performs CPE with a duration (pre-)configured per resource pool
· Option 2: For COT sharing case, UE performs CPE to apply Type 2X LBT defined or (pre-)configured per resource pool
· Option 3: For COT sharing case, UE performs CPE to apply Type 2X LBT indicated in some previous TX

2.2.2. Other than COT sharing
At the last meeting, definitions of type 2A/2B/2C LBT were agreed as above captured. According to transmission gap from the previous TX, which type 2 LBT is applied is determined. Meanwhile, condition other than the transmission gap to use type 2A/2B/2C LBT is still FFS. In short, we believe that type 2A should be available for the following two cases.
· Multi-channel access. In Uu, DL type B is defined for multi-channel access, where UE performs type 1 LBT at only a single channel and type 2A LBT at the remaining channels. Such a mechanism would be supported for SL as well, thereby type 2A LBT should be applicable to this mechanism.
· S-SSB TX with constraints. In Uu, type 2A is applicable to only discovery burst or discovery burst with non-unicast information, where the TX duration is at most 1 ms and the duty cycle is at most 1/20. This operation is beneficial to avoid excessive long LBT for a quite short and infrequent transmission. The same approach should be available for S-SSB TX while S-SSB TX with non-unicast information should not be considered in order to avoid complicated specification.
Besides, there is a discussion on whether SCSt (Short Control Signal transmission) mechanism is supported, where LBT is skipped. We believe that such an exemption mechanism is unnecessary. NR-U does not support this mechanism, so it can be assumed that SL-U works well without SCSt. In addition, when the condition to use this mechanism is difficult to know at each UE, and hence it would be difficult to define a rule such that the regulation is not violated.
Proposal 5:
· Type 2A LBT is available for multi-channel access like DL type B, if agreed.
· Type 2A LBT is available for S-SSB TX without initiating a COT, if the duration is at most 1ms and the duty cycle is at most 1/20.
· SCSt is not considered for SL-U.


2.3. Issue on Type 1 LBT
2.3.1. Type 1 LBT vs intra-UE collision
LBT is used to detect other UEs transmission in other system. However, the duration of LBT is determined in a random manner from a window in case of Type 1 LBT. As the result, LBT duration may overlap with its own other transmission. UE cannot perform LBT at the transmission duration due to half-duplex issue. How to handle this intra-UE collision should be discussed. This case is illustrated below.
For this issue, we believe that at least the following options can be considered. 
· Option 1: LBT back-off count is pending during the previous TX and restarted after that
· Option 2: LBT back-off count is continued without LBT sensing during the previous TX
· Option 3: the UE assumes the LBT is failed due to the previous TX
· Option 4: resource allocation is performed such that the situation does not occur
Option 1 is illustrated below as an example. If LBT back-off count is pending as in Option 1, starting timing of the LBT becomes earlier than assumed. In Option 2, starting timing of the LBT is maintained. Further study in consideration of regulation for unlicensed spectrum would be needed. If allowed, our preference is Option 2.
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Fig. 3: Type 1 LBT vs intra-UE collision
Observation 2:
· In SL-U, for two TXs of a single UE, there is a case where LBT duration for 2nd TX is overlapped with the 1st TX in a different COT.
Proposal 6:
· Study the following options to handle the case where LBT duration for a TX is overlapped with the previous TX in a different COT.
· Option 1: LBT back-off count is pending during the previous TX and restarted after that
· Option 2: LBT back-off count is continued without LBT sensing during the previous TX
· Option 3: the UE assumes the LBT is failed due to the previous TX
· Option 4: resource allocation is performed such that the situation does not occur

2.3.2. Type 1 LBT vs intra-system collision
As in the last section, LBT duration of a UE may overlap with other UE’s transmission; i.e., intra-system collision. How to handle this intra-system collision should also be discussed. This case is illustrated below.
For this issue, the following options can be raised. 
· Option 1: When UE-B detects a busy LBT-sensing slot, UE-B continues LBT until completion of SL-TX decoding from the busy LBT-sensing slot.
· If UE-A’s SL TX is detected, UE follows behavior for two non-contiguous TXs of a single UEs; otherwise, UE-B assumes the LBT is failed
· Option 2: UE-B assumes the LBT is failed
· Option 3: resource allocation is performed such that the situation does not occur
Option 1 is illustrated below as an example. In Option 1, if UE-B detects LBT failure, it might be due to UE-A’s TX or might not. From the timing of the LBT failure detection, processing time is necessary to attempt decoding of the UE-A’s TX. In the processing time, UE-B continues LBT. After the decoding attempt, UE-B decides the behavior based on the attempt result. Although our preference is Option 1 if regulation is allowed, further discussion would be necessary. 
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Fig. 4: Type 1 LBT vs intra-system collision
Observation 3:
· In SL-U, for two TXs of different UEs, there is a case where LBT duration for UE-B’s TX is overlapped with UE-A’s TX in a different COT.
Proposal 7:
· Study the following options to handle the case where LBT duration for UE-B’s TX is overlapped with UE-A’s TX in a different COT.
· Option 1: When UE-B detects a busy LBT-sensing slot, UE-B continues LBT until completion timing of SL-TX decoding from the busy LBT-sensing slot.
· If UE-A’s SL TX is detected, UE follows behavior for two TXs of a single UEs in different COTs; otherwise, UE-B assumes the LBT is failed
· Option 2: UE-B assumes the LBT is failed
· Option 3: resource allocation is performed such that the situation does not occur


2.4. CAPC / CW adjustment
	Agreement
Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel.
· FFS conditions for the actual channel access type(s) used for each SL channel and signal transmitted, and based on COT sharing conditions (if supported)
· FFS whether UL CAPC or DL CAPC or both should be used as the baseline, 
· FFS how the channel access priority classes apply to each SL channel and signal
· FFS sidelink priority levels (PQI or L1 priority), channel and signal mapping to the 4 channel access priority classes. The discussion may involve other WGs.


2.4.1. Definition of CAPC
At the previous meetings, there was a discussion on CAPC. In NR-U, there are two definitions of CAPC: DL CAPC table and UL CAPC table. Once we see the ETSI document for 5 GHz wireless access systems, it can be found that DL/UL CAPC tables are defined. DL CAPC table is that for supervising device and UL CAPC table is that for supervised device. ‘Supervising device’ is a device that controls operating parameters of one or more other equipment.
CAPC for SL should be defined based on DL/UL CAPC, though, which category from supervising device and supervised device should be used for SL UE is unclear. Discussion on this point would be necessary.
Proposal 8:
· Study whether SL-UE is treated as supervising device or supervised device.
· If treated as supervising device, DL CAPC table in 37.213 is reused.
· If treated as supervised device, UL CAPC table in 37.213 is reused.

2.4.2. Which class applied
In NR-U, CAPC has four levels, and which class is used is defined as different manners among channels/signals/information-types. In summary, for TXs including data TX, the CAPC is determined/indicated based on higher layer data type / 5QI (5.6.2 of 38.300). Meanwhile, for TXs not including data TX, CAPC is 1 for UL and any for DL (up to gNB implementation). How SL-UE determines CAPC for each TX needs to be discussed.
In our view, the same direction as above should be OK for SL. That is, CAPC for TXs including data TX is determined/indicated by higher layer, which should be discussed in RAN2. For CAPC of TXs not including data TX, it is preferred to reuse the same way as DL since sometimes longer COT is desirable. It should be allowed to select CAPC such that subsequent TXs are included in the same COT. Always CAPC=1 is not flexible and leads to worse efficiency/reliability/latency.
Proposal 9:
· CAPC determination of TXs including SL data TX is discussed in RAN2.
· CAPC of TXs not including SL data TX can be any value.
· CAPC is determined such that subsequent TXs are included in the same COT.

2.4.3. CW adjustment
Although it was agreed that DL CW adjustment is reused as baseline for SL-U when SL-HARQ feedback is enabled for unicast, further discussion for groupcast with feedback and any transmission without feedback is necessary.
In our understanding of CW adjustment in NR-U, the CW adjustment based on HARQ feedback information is determined to consider the situation where NACK/DTX is detected due to inter-system conflict, and corresponding adjustment is applied to retransmissions as stated in the regulation document. In other words, it would be natural to reuse the same mechanism for groupcast option 2 with feedback, and blind retransmission is a kind of repetitions, which should be out of scope for CW adjustment based on HARQ feedback.
The controversial part would be how to handle groupcast option 1 with feedback. Groupcast option 1 does not detect DTX, so situation is a bit different. However, still we believe that the same mechanism is reused since anyhow no NACK feedback means no retransmission based on the feedback. The key point is whether retransmission is performed or not; therefore, there would be no need to care DTX situation that is handled as ACK.

Proposal 10:
· For groupcast option 1, if NACK is detected for the corresponding PSFCH resource, the same mechanism as for unicast with SL HARQ feedback is applied
· For groupcast option 2, if NACK/DTX is detected for at least one of the corresponding PSFCH resources, the same mechanism as for unicast with SL HARQ feedback is applied.
· For blind retransmissions, the latest CWp is reused; otherwise, CWp = CWmin,p


2.5. Resource allocation enhancement
	Agreement
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 1 resource allocation selection procedure needs to be updated / enhanced due to shared spectrum channel access
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 2 resource selection procedure needs to be updated / enhanced due to shared spectrum channel access
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether/how enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access
· RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2
Agreement
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details


2.5.1. Mode 2 RA
Basically, the existing mode 2 RA is reused for SL-U, but the mechanism may not align with channel access regulation. Careful study is necessary, and at least we found the following two issues.
Issue 1: starting timing of LBT for a TX vs selection timing of the TX
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Fig. 5: LBT starting timing prior to resource selection timing
In current mode 2 RA, resource selection is triggered at slot n and one or more resources are selected randomly from a window [n+T1, n+T2] after resource exclusion behavior based on received reservation information. However, a selected resource may not satisfy required LBT-sensing duration. For example, a resource at slot n+T1 can be selected by the random selection. Meanwhile, LBT duration for the TX, which is determined based on the including data, previous HARQ results, etc., may be larger than T1. This means, UE shall start LBT before the resource selection timing. This would be impossible for aperiodic transmissions; otherwise, UE shall perform LBT in any slot in preparation for potential aperiodic transmission. This issue is illustrated below.
To solve this issue, at least the following options should be considered. 
· Option 1: LBT duration is determined firstly and then selection window is determined based on the LBT duration
· Option 2: LBT duration is determined firstly and then resources corresponding to the LBT duration are excluded from S_A
· Option 3: resource is selected firstly and then LBT duration is determined based on timing of the selected resource
Option 1 and Option 2 would achieve almost the same behavior while Option 3 may violate regulation. Further study would be necessary.
Proposal 11:
· Study the following options to avoid a case where LBT-sensing starting timing for a selected resource is earlier than the resource selection timing.
· Option 1: LBT duration is determined firstly and then selection window is determined based on the LBT duration
· Option 2: LBT duration is determined firstly and then resources corresponding to the LBT duration are excluded from S_A
· Option 3: resource is selected firstly and then LBT duration is determined based on timing of the selected resource

Issue 2: how consecutive transmissions ensured / MCSt
Once COT is obtained by some UE, it would be better to attempt to do transmission consecutively. Otherwise, i.e., resources are selected just in a random manner as in Rel-16, typical transmissions would need to initiate a COT and as the result, resource efficiency becomes lower.
To solve this issue, we believe that at least for a single UE, the UE should perform resource selection such that slot including selected resource is contiguous with other resource already selected by the UE. After PHY layer reports S_A to MAC layer, MAC layer can find appropriate consecutive slots from the S_A. One note is that even when a TB transmission requests HARQ feedback, spec should allow to perform transmissions of the TB at slot n and slot n+1. In other words, mixed mechanism of blind retransmissions and feedback-based retransmissions should be introduced.
Another solution may be multi-consecutive slots transmission as a single TX like TBoMS without any gap between the slots, but we do not prefer this new mechanism since it will have quite large spec impact, e.g., sensing/reservation/TBS determination/mapping/etc. There is no difference from using smaller SCS.
Proposal 12:
· In resource selection from the identified resource set S_A, resource(s) is preferentially selected such that the selected resource is contiguous with a resource already selected by the UE, if possible.
· Multi-consecutive slots transmission as a single TX is not supported

2.5.2. Mode 1 RA
For mode 1 RA, whether gNB can/should indicate LBT type and/or CAPC is an important point. In our view, it is impossible for gNB to know actual channel condition. There might be transmissions from other system, might not. Without detecting existence of the transmissions from other systems, gNB cannot indicate appropriate LBT type and/or CAPC. LBT mechanism indication in a SL grant would be invalid from this perspective.
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Fig. 6: Issue on LBT type and/or CAPC indication from gNB
Instead, UE should monitor other UEs’ TXs to detect information relevant to UE-to-UE COT sharing, even in mode 1 RA. Based on the received information, each UE decides which LBT type and/or CAPC should be used. In addition, SL TX might not be performed due to LBT failure; HARQ-ACK reporting rule on UL for this situation is necessary as specified for SL TX cancellation e.g., due to TX/RX overlap or SL/UL overlap.
Proposal 13:
· For mode 1 RA,
· gNB does not configure/indicate LBT type and CAPC for SL TXs
· UE detects information relevant to UE-to-UE COT sharing; i.e., UE performs sensing/RX even within SL DRX inactive time
· UE reports NACK when, due to LBT failure, the UE does not transmit a PSSCH in any of the resources provided by DG or, for a CG, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK


2.6. Multi-channel access
	Agreement
Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation as defined by TS37.213 for NR-U (wherever applicable)
· FFS whether the downlink, uplink and/or semi-static multiple channel access procedure(s) (if supported) from NR-U should be used as a baseline and whether/how they are applied in SL mode 1 and mode 2 operation


2.6.1. Baseline procedure
On multi-channel access, NR-U have already been defined mechanisms to perform LBT in this situation. There are multiple mechanisms, and they can be summarized as follows:
· DL
· DL Type A: LBT per channel
· A1: CWp for each channel is determined 
· A2: A single CWp for all channels is determined as the largest CWp among CWps calculated based on each channel
· DL Type B: Type 1 LBT on a randomly selected channel and Type 2A LBT on the remaining
· B1: A single CWp is determined based on all channels
· B2: A single CWp is determined as the largest CWp among CWps calculated based on each channel
· TX on one or more channels where LBT is successful can be performed
· UL
· gNB indicates LBT type.
· If Type 1 LBT is indicated,
· If DL type B-like mechanism was performed for UL immediately before the TX, Type 2 LBT can be performed, or 
· Type 1 LBT is performed
· Otherwise, LBT is performed as indicated
· TX on any LBT channel is not performed if the UE fails to access any of channels for the transmission
For SL, at least the above DL Type A and/or Type B should be baseline for SL-U since gNB indication of LBT type should not be supported as above discussed.
Proposal 14:
· For multiple channel access procedure, DL Type A and/or Type B is the baseline for SL-U.

2.6.2. SL-specific aspect
In this sub-section, we will discuss whether partial TX is allowed or not. As summarized above, partial TX is allowed for DL while not allowed for UL. In our understanding, why allowed for DL is that each DL TX may include multiple physical channels/signals, e.g., PDSCH to UE-A and PDSCH to UE-B. When LBT is failed only at channel to convey PDSCH to UE-B, PDSCH TX to UE-A should be performed as it is. Meanwhile, UL parallel TXs on a carrier are not allowed; this would be why partial TX is not allowed for UL.
For SL, at least parallel TXs of PSCCH/PSSCH are not allowed. When PSCCH/PSSCH is transmitted across multiple channels, SCI-2 would be mapped across the multiple channels as illustrated below. Partial TX due to LBT failure in a subset of the multiple channels would not be so beneficial.
Proposal 15:
· For PSCCH/PSSCH across multiple channels, the PSCCH/PSSCH can be transmitted only when the UE successes to access all the channels.
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Fig. 7: PSCCH/PSSCH transmission across multi-channels


3. Conclusion
In this contribution, we discussed channel access mechanism in SL-U. Observations/Proposals are summarized as following: 
Proposal 1:
· For condition to be a responding UE in UE-to-UE COT sharing, support Alt 2.
· When PSCCH or PSSCH or PSFCH or S-SSB is received from the COT initiating UE in a COT, the UE becomes a responding UE.
· FFS: how to acquire information of the COT.
Proposal 2:
· COT can be initiated by any SL channel/signal TX (PSCCH/PSSCH, PSFCH, S-SSB)
· UE-to-UE COT sharing is applicable to any channel/signal combinations of COT initiating TX and responding UE’s TX
· Study details of COT initiation by PSFCH or S-SSB TX
Proposal 3:
· For an initiating UE to the initiating UE COT sharing,
· when a TX can be withing the COT, UE-A applies LBT type 2X by using CPE for the TX and performs the TX within the same COT as the COT initiating TX.
· For an initiating UE to a responding UE COT sharing, study the following options on how each responding UE knows when COT began.
· Option 1: an initiating UE indicates to each responding UE which TX is the initial TX within the COT
· Option 2: an initiating UE indicates to each responding UE whether the TX is the initial TX within the COT
· Option 3: UE-B determines which TX is the initial TX within the COT, w/o explicit indication from the initiating UE 
Observation 1:
· If UE-B and UE-C can simultaneously transmit by FDM/CDM in interlaced RB-based structure, and when UE-A to UE-B/UE-C COT sharing is applied, either UE may detect LBT failure due to the other UE’s CPE.
Proposal 4:
· For CPE / Type 2X LBT, study the following options on how transmission timing with CPE is aligned among UEs.
· Option 1: For any TX, UE performs CPE with a duration (pre-)configured per resource pool
· Option 2: For COT sharing case, UE performs CPE to apply Type 2X LBT defined or (pre-)configured per resource pool
· Option 3: For COT sharing case, UE performs CPE to apply Type 2X LBT indicated in some previous TX
Proposal 5:
· Type 2A LBT is available for multi-channel access like DL type B, if agreed.
· Type 2A LBT is available for S-SSB TX without initiating a COT, if the duration is at most 1ms and the duty cycle is at most 1/20.
· SCSt is not considered for SL-U.
Observation 2:
· In SL-U, for two TXs of a single UE, there is a case where LBT duration for 2nd TX is overlapped with the 1st TX in a different COT.
Proposal 6:
· Study the following options to handle the case where LBT duration for a TX is overlapped with the previous TX in a different COT.
· Option 1: LBT back-off count is pending during the previous TX and restarted after that
· Option 2: LBT back-off count is continued without LBT sensing during the previous TX
· Option 3: the UE assumes the LBT is failed due to the previous TX
· Option 4: resource allocation is performed such that the situation does not occur
Observation 3:
· In SL-U, for two TXs of different UEs, there is a case where LBT duration for UE-B’s TX is overlapped with UE-A’s TX in a different COT.
Proposal 7:
· Study the following options to handle the case where LBT duration for UE-B’s TX is overlapped with UE-A’s TX in a different COT.
· Option 1: When UE-B detects a busy LBT-sensing slot, UE-B continues LBT until completion timing of SL-TX decoding from the busy LBT-sensing slot.
· If UE-A’s SL TX is detected, UE follows behavior for two TXs of a single UEs in different COTs; otherwise, UE-B assumes the LBT is failed
· Option 2: UE-B assumes the LBT is failed
· Option 3: resource allocation is performed such that the situation does not occur
Proposal 8:
· Study whether SL-UE is treated as supervising device or supervised device.
· If treated as supervising device, DL CAPC table in 37.213 is reused.
· If treated as supervised device, UL CAPC table in 37.213 is reused.
Proposal 9:
· CAPC determination of TXs including SL data TX is discussed in RAN2.
· CAPC of TXs not including SL data TX can be any value.
· CAPC is determined such that subsequent TXs are included in the same COT.
Proposal 10:
· For groupcast option 1, if NACK is detected for the corresponding PSFCH resource, the same mechanism as for unicast with SL HARQ feedback is applied
· For groupcast option 2, if NACK/DTX is detected for at least one of the corresponding PSFCH resources, the same mechanism as for unicast with SL HARQ feedback is applied.
· For blind retransmissions, the latest CWp is reused; otherwise, CWp = CWmin,p
Proposal 11:
· Study the following options to avoid a case where LBT-sensing starting timing for a selected resource is earlier than the resource selection timing.
· Option 1: LBT duration is determined firstly and then selection window is determined based on the LBT duration
· Option 2: LBT duration is determined firstly and then resources corresponding to the LBT duration are excluded from S_A
· Option 3: resource is selected firstly and then LBT duration is determined based on timing of the selected resource
Proposal 12:
· In resource selection from the identified resource set S_A, resource(s) is preferentially selected such that the selected resource is contiguous with a resource already selected by the UE, if possible.
· Multi-consecutive slots transmission as a single TX is not supported
Proposal 13:
· For mode 1 RA,
· gNB does not configure/indicate LBT type and CAPC for SL TXs
· UE detects information relevant to UE-to-UE COT sharing; i.e., UE performs sensing/RX even within SL DRX inactive time
· UE reports NACK when, due to LBT failure, the UE does not transmit a PSSCH in any of the resources provided by DG or, for a CG, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK
Proposal 14:
· For multiple channel access procedure, DL Type A and/or Type B is the baseline for SL-U.
Proposal 15:
· For PSCCH/PSSCH across multiple channels, the PSCCH/PSSCH can be transmitted only when the UE successes to access all the channels.
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