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Introduction
In the past few meetings, regarding the channel access mechanism for SL-U, some basic principles were agreed with respect to the following aspects, LBT procedure, UE-to-UE COT sharing, multiple channel access, etc. In this contribution, we would like to share our further views on these aspects.
Channel access mechanisms for SL-U
In RAN1#110, the following agreement has been achieved with respect to the LBT procedure of channel access mechanism in SL-U, but there are some FFSs about e.g., the conditions for the actual channel access type(s) and the CAPC determination, to be resolved in RAN1.
	[bookmark: OLE_LINK41][bookmark: OLE_LINK42]Agreement
· [bookmark: _Hlk114562820]Type 2A/2B/2C SL channel access procedures
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]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
· [bookmark: OLE_LINK9]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 signaling 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


In NR-U, both Load Based Equipment (LBE) and Frame Based Equipment (FBE) are supported. The former is a dynamic channel access mechanism which is more suitable for the scenarios where the existence of other RATs cannot be guaranteed; the latter is a semi-static mechanism intended for environments where the existence of other RATs can be guaranteed. From our point of view, the aforementioned two cases may still exist in SL-U, so both of the LBE and FBE schemes are still needed to be supported.
[bookmark: OLE_LINK371][bookmark: OLE_LINK372][bookmark: OLE_LINK450][bookmark: OLE_LINK451][bookmark: OLE_LINK217][bookmark: OLE_LINK218]Proposal 1: RAN1 should study and support both LBE and FBE in SL-U.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]According to the above agreements, the consensus has been achieved on that Type 2A/2B/2C channel access procedures are applicable to separate and specific gap value when COT sharing is performed. However, there is an FFS on whether/when Type 2A/2B/2C channel access procedure can be applicable to some other cases. One specific case should be considered is when UE performs Multi-consecutive slots transmission (MCSt), since we propose not to preserve any gap b/w any two adjacent slots in section 5, Type 2A/2B/2C can be omitted for this case.
[bookmark: _Hlk115163990]Proposal 2: For Multi-consecutive slots transmission (MCSt), there is no need to perform Type 2A/2B/2C in-between any two adjacent slots.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Moreover, for the case when the gap is between 16 and 25us, there is no corresponding LBT behaviour defined for such a gap value range in NR-U, hence in SL-U it does not need to be discussed as well; For the case when the gap is equal to 16us, since in NR-U specification [1] has the description as “if the gap is at least 25us, or equal to 16us, or up to 16us, the gNB may indicate Type 2A, or Type 2B, or Type 2C UL channel procedures, respectively”, in which “up to 16us” also contains the case when the gap is equal to 16us, from our understanding, it is up to gNB’s implementation to indicate Type 2B or Type 2C UL channel procedure in this case. Following the same principles, it should be up to COT initiating UE’s implementation to indicate Type 2B or Type 2C channel access procedure for the corresponding responding UE.
Proposal 3: There is no need to discuss the case when the gap is between 16 and 25us in SL-U.
Proposal 4: When the gap is equal to 16us, it is up to COT initiating UE’s implementation to indicate Type 2B or Type 2C channel access procedure to be performed by the corresponding responding UE.
[bookmark: OLE_LINK13]For PSFCH and S-SSB, some companies propose the channel access mechanism of them can follow the short control signalling transmission (SCSt) transmission principle [2]. In our understanding, even though in some regions, short control signalling is allowed to be transmitted without any channel access procedure, the DRS transmission in NR-U still needs to be transmitted after a successful type 2 LBT. Following the same principle, and to provide more reliability of PSFCH and S-SSB transmission and more fairness to other RAT, type 2A LBT shall be performed before PSFCH/S-SSB transmission.
[bookmark: OLE_LINK76][bookmark: OLE_LINK77]Proposal 5: In SL-U, even if PSFCH and/or S-SSB are defined as short control signalling, type 2A LBT shall still be performed for channel access.
[bookmark: OLE_LINK35]Regarding CPAC determination, first, since most of the designs in sidelink has followed the corresponding rules in uplink, similar, UL CAPC should also be regarded as baseline in SL-U. Next, for PSCCH/PSSCH, the applied CAPC should depend on the detailed mapping relationship between PQI/L1 priority and CAPC, which should be discussed in RAN2/SA2. Finally, for PSFCH/S-SSB, it can be considered to reuse the similar design of PUCCH in NR-U, i.e., CAPC value is equal to 1.
[bookmark: OLE_LINK51][bookmark: OLE_LINK52]Proposal 6: In SL-U, UL CAPC should be used as baseline.
· For PSCCH/PSSCH, the detailed mapping relationship between PQI/L1 priority and CAPC should be discussed in RAN2/SA2;
· For PSFCH/S-SSB, CAPC value is equal to 1.

[bookmark: OLE_LINK61]Shared channel occupancy (UE-to-UE COT sharing)
[bookmark: OLE_LINK406][bookmark: OLE_LINK407][bookmark: OLE_LINK441][bookmark: OLE_LINK442]In SL-U, it is not possible to support COT sharing b/w gNB and UE because gNB can only work on licensed band in Rel-18. However, UE-to-UE COT sharing can be considered because sidelink is a UE-to-UE type transmission. For instance, a COT initiator can first perform a certain time of SL transmission after successful access the channel by using type 1 LBT procedure, then it may share the remaining time of the COT to one or multiple other UEs, the corresponding parameters, such as LBT type, CPE length and CAPC, can be included in the SCI from the COT initiator UE. The target UE can perform the channel access procedure according to these parameters and then transmit their own sidelink data after successful occupy the channel.
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Figure 1 Illustration of UE-to-UE COT sharing

During last meeting, it has been agreed to continue considering two alternatives for UE-to-UE COT sharing in SL-U.
	Agreement
· [bookmark: _Hlk114650008]For UE-to-UE COT sharing, continue considering the following alternatives:
· [bookmark: OLE_LINK18][bookmark: OLE_LINK19]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 receiverFFS: details of the channel type of the COT initiating UE’s transmission
· [bookmark: OLE_LINK20]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


[bookmark: OLE_LINK107][bookmark: OLE_LINK108][bookmark: _Hlk101432791]According to above agreement, RAN1 firstly needs to further study the two alternatives and potentially make down-selection in this meeting. 
[bookmark: OLE_LINK53][bookmark: OLE_LINK417][bookmark: OLE_LINK418]For Alt. 1, in our companion views, since gNB can only perform DL unicast transmission to the specific UE which has initiated a COT in NR-U, similarly, Alt.1 has followed the same principle in which a COT sharing responding UE can only perform at least PSCCH/PSSCH transmission in a COT, to the COT initiating UE, in SL-U. Moreover, since there are also some other transmissions may need to be performed, e.g., PSFCH, RAN1 should further study this option with the consideration of variable characteristics of different channels in SL. One further issue should be studied or discussed is which or which combinations of cast types are supported in this case, in our views, RAN1 should at least support COT sharing b/w the peer UEs in a unicast session, but whether and how to support COT sharing feature for groupcast may need more discussions since it may bring more complexities. Broadcast may not be applicable in this case because UE may have no information about the intended receiver of the transmission. Another issue is whether the COT can be shared with a single UE or multiple UEs, from our perspective, only single UE COT sharing should be considered in Rel-18, due to the complexity of resource allocation and indication would be too high if the COT is shared to multiple UEs simultaneously, 
[bookmark: OLE_LINK49][bookmark: OLE_LINK50]For Alt. 2, there seems no need to limit the cast type during a COT for both the transmissions from the COT initiating and responding UE. In this case, each slot in the COT can be separately used for COT initiating or responding UE to perform SL transmission to any possible destination UE. However, one further issue for this option is, and how to resolve the collision issue when multiple UEs would like to be the COT sharing target UE simultaneously.

[image: ]           
[bookmark: OLE_LINK425][bookmark: OLE_LINK426]Figure 2(a) Illustration of Alt.1                                  Figure 2(b) Illustration of Alt.2

[bookmark: _Hlk109807316][bookmark: OLE_LINK115]From our perspective, Alt.1 is preferred, the main reason is to follow the principle in NR-U, i.e., if a third UE can be the destination of the COT sharing target UE, it is hard to keep fair coexistence with Wi-Fi nodes. Another reason is that, in Alt.2, it will bring more complexity to solve the issue on how to decide which UE is the COT sharing responding UE, and how to resolve the collision issue when multiple UEs would like to be the COT sharing responding UE simultaneously. Besides, in option Alt.1 we suggest at least support COT sharing in unicast scenario, FFS for groupcast and broadcast.
Proposal 7: For UE-to-UE COT sharing, only Alt. 1 in the agreement from RAN1#110 is supported in SL-U.
· For PSFCH transmission, FFS whether such restrictions in Alt.1 are still applicable;
· The COT can only be shared with a single UE;
· At least support COT sharing for unicast scenario, FFS for groupcast and broadcast.
[bookmark: OLE_LINK421][bookmark: OLE_LINK422][bookmark: OLE_LINK21]Furthermore, in the agreements from last meeting, there is an FFS to discuss any additional conditions for supporting UE-to-UE COT sharing. In our opinion, at least hidden node issue should be considered for UE-to-UE COT sharing. For example, a COT sharing responding UE (UE B in below figure) can try to access the channel by using Type 2A or 2B or 2C LBT procedure, which has higher possibility for successful occupying the channel. However, if another UE C surrounding UE B also would like to transmit data by initiating a new COT with type 1 LBT, and it cannot be sensed by the COT initiating UE (UE A), the transmissions from UE C are more like to be blocked by the transmission from UE B in this case. The situation is even worse when UE C is a device from another RAT, since no coordination between UEs is possible. For instance, hidden node issue occurs more frequently in SL than Uu deployment, so it is worthwhile to consider some additional prerequisites for COT sharing operation to address the hidden node issue in SL-U.
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Figure 3 Hidden node issue in COT sharing scenario

[bookmark: OLE_LINK80][bookmark: OLE_LINK81]Observation 1: Hidden node issue occurs more frequently in SL than Uu deployment, which increase the possibility of blocking between UEs and bring more unfairness to other RAT UEs.
To address the aforementioned hidden node issue, one feasible way is to limit the using scenario of UE-to-UE COT sharing. For example, distance based HARQ-ACK feedback mechanism in NR sidelink can be a reference. For a COT sharing responding UE, if the location information is available, and it has found that the distance b/w itself and the COT initiating UE is smaller or equal to a threshold, the shared remaining time of the COT can be used for its transmission to the initiating UE, and the corresponding indicated Type 2 LBT can be implemented with the corresponding CPE value; otherwise, it cannot perform SL transmission by sharing the specific COT, and is only allowed to perform Type 1 LBT to initiate a new COT for SL transmission.


Figure 4 Distance based COT sharing mechanism

Proposal 8: Distance based COT sharing mechanism can be considered in SL-U:
· If the distance between a pair of UEs is less than or equal to the threshold, COT sharing can be performed between them; 
· Otherwise, SL transmission can only be performed after successfully initializing a new COT by Type 1 channel access procedure.

[bookmark: OLE_LINK65][bookmark: OLE_LINK66]Multiple channel access
In RAN1#109-e meeting, there is an agreement about multiple channel access as follow:
	[bookmark: OLE_LINK63]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)
· [bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK74][bookmark: OLE_LINK75]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


[bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: OLE_LINK71][bookmark: OLE_LINK78][bookmark: OLE_LINK79][bookmark: OLE_LINK22][bookmark: OLE_LINK23]In NR-U, for downlink, gNB can select which RB set is used for transmission depends on the multiple channel access result, gNB can freely choose to transmit on the RB set with successful channel access because its resources can be determined by itself anyway. However, for uplink, the multiple channel access should be deployed based on the allocated resources. In SL-U, at least for PSCCH/PSSCH, in mode 1, similar to uplink case, the resources are also scheduled or configured by gNB, then the multiple channel access should also be based on the resources allocated by gNB; in mode 2, according to the agreement in last meeting, SL UE will perform type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, then the multiple channel access should also be based on the resources determined by UE itself. Therefore, in general, uplink multiple channel access procedure should be used as a baseline, for LBE case. For the transmission of other signal/channel, e.g. PSFCH transmission, it should be FFS whether downlink or uplink multiple channel access procedure to be used as baseline.
[bookmark: OLE_LINK98][bookmark: OLE_LINK99]Proposal 9: At least for PSCCH/PSSCH, uplink multiple channel access procedure should be used as a baseline in case of LBE:
· If UE fails to access any of the channels, on which the UE is scheduled or configured with SL resources in mode 1, or the UE has determined the SL resources in mode 2, the SL transmission may not be performed on the corresponding resources;
· FFS: whether downlink or uplink multiple channel access procedure should be used as baseline for PSFCH.
[bookmark: OLE_LINK86][bookmark: OLE_LINK87][bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK84][bookmark: OLE_LINK85][bookmark: OLE_LINK88][bookmark: OLE_LINK89]Another aspect should be considered is in which case the PRBs within intra-cell guard band of two adjacent RB sets can be used for SL transmission. Similar to NR-U, only when UE has successfully completed the channel access procedure on the corresponding more than one RB sets, the PRBs within the intra-cell guard band in-between of the RB sets can be used. During last meeting, both contiguous RB-based and interlace RB-based transmissions are agreed to be supported in SL-U. We think these two cases should be discussed separately.
[bookmark: OLE_LINK102][bookmark: OLE_LINK103][bookmark: OLE_LINK90][bookmark: OLE_LINK91]For interlace RB-based transmissions, there is no further issue related to the NR-U resource allocation mechanism. Because if the allocated interlaces are in one RB set, the PRBs in the guard is naturally not included, else if they are on multiple RB sets, the PRB in the guard will be naturally included. 
[bookmark: OLE_LINK96][bookmark: OLE_LINK97][bookmark: OLE_LINK100][bookmark: OLE_LINK101]However, for contiguous RB-based transmissions, especially for mode 2, there will be some unavailable resources considering the multiple channel access mechanism. For example, if a candidate resource only includes PRBs in one RB set and PRBs in the nearby intra-cell guard band, this resource shall be excluded because at this time, the PRBs in the guard cannot be used for SL transmission. Therefore, the mode 2 resource exclusion procedure should be enhanced with the consideration of multiple channel access and intra-cell guard band.
[bookmark: OLE_LINK104][bookmark: OLE_LINK105]Proposal 10: For contiguous RB-based transmissions, mode 2 resource exclusion procedure should be enhanced with the consideration of multiple channel access and intra-cell guard band.
For interlace RB-based transmissions, one further issue is the resource selection granularity may be variable, for example, if the resource pool includes 2 RB set, and 20 PRBs can fulfill the requirement of current SL packet’s transmission, one option is UE select a resource which contains 1 interlace across 2 RB set, but the other option is UE can select 2 interlace in 1 RB set, it seems that this kind of variable granularity will bring more complexity to mode 2 resource selection procedure. 
[image: ]
Figure 5 Example of variable resource granularity for interlace-based transmission

[bookmark: OLE_LINK144][bookmark: OLE_LINK145]Proposal 11: For interlace RB-based transmissions, RAN1 should further discuss the variable resource granularity issue for mode 2.

[bookmark: OLE_LINK32]Multi-consecutive slots transmission (MCSt)
During RAN1#110 meeting, it has been agreed to support multi-consecutive slots transmission (MCSt) as follow.
	Agreement
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details


One issue should be clarified is whether these multi-consecutive slots transmission is from one or multiple UEs. In our opinion, the existing Rel-16 mechanism has already been able to allow multiple UEs to have a chance to select consecutive slots, so if MCSt is interpreted as being transmitted from multiple UEs, it is not a new feature in Rel-18. Therefore, we propose to only consider the case where a single UE transmits consecutive slots in Rel-18.
Proposal 12: Multi-consecutive slots transmission (MCSt) should be achieved by a single UE in Rel-18 SL-U.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Another aspect which needs to be considered is how to guarantee continuous transmission in a COT without being interrupted, considering that the last symbol of the slot in existing SL slot structure is a gap used for Tx-Rx switching. The most straightforward way is not to leave any gap between two adjacent slots in a same COT, which can minimize the chance of losing channel occupancy. Meanwhile, in order to reduce the impact on AGC, Tx-Rx switching and TBS determination, we think it is better to fill in the GP symbol by repeating the last symbol.
[image: ]
Figure 6 filling in the GP symbol by repeating the last symbol

Proposal 13: For two consecutive slots, fill in the guard symbol in-between the slots by repeating the last symbol of the first slot.
Regarding the frequency domain resources in the consecutive slots, there may be two options at this stage: 
· [bookmark: OLE_LINK36][bookmark: OLE_LINK37]Option 1: The frequency domain resources are same among the consecutive transmitted slots;
· Option 2: The frequency domain resources can be different among the consecutive transmitted slots.
From our perspective, for the 1st option, it is obviously can reduce the overhead caused by indicating separate FRIV for each subsequent slot in a COT. However, this may result in less flexible resource allocation and fewer available resources can be selected due to same frequency resources should be selected in each slot. In fact, this issue is also related to whether/how to perform FDM b/w different UEs when there is already an ongoing COT initiated by one of them. For the 2nd option, even it has more flexibility on resource selection but how to indicate the frequency resources for each slot considering the SCI overhead is a big issue.


Figure 7 Illustration of option 1
[image: ]
Figure 8 Illustration of option 2 (with potential collision b/w different COTs)

Proposal 14: For Multi-consecutive slots transmission (MCSt), RAN1 should further study two options for the frequency domain resources in the consecutive slots:
· Option 1: The frequency domain resources are same among the consecutive transmitted slots;
· Option 2: The frequency domain resources can be different among the consecutive transmitted slots.

[bookmark: _Hlk101347006]Sidelink Resource allocation in SL-U
[bookmark: OLE_LINK289][bookmark: OLE_LINK290][bookmark: OLE_LINK365]During RAN1#109-e meeting, whether/how mode 1 and mode 2 resource allocation is required to be updated/enhanced for SL-U is discussed, considering the relationship between LBT and the allocated resources. A general agreement has been achieved as follow after the discussion.
	Agreement
· [bookmark: _Hlk109831179]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
· [bookmark: _Hlk109743242][bookmark: _Hlk109831248][bookmark: OLE_LINK141]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
· [bookmark: OLE_LINK116][bookmark: OLE_LINK117][bookmark: OLE_LINK148]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
· [bookmark: OLE_LINK142][bookmark: OLE_LINK143]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



Baseline resource allocation mechanism in SL-U
[bookmark: OLE_LINK146][bookmark: OLE_LINK147]According to the above agreement, SL UE shall perform Type 1 or one of the Type 2 LBTs before SL transmission using the allocated/selected (and/or reserved) resource(s) in mode 1 and mode 2, respectively. For mode 1, there is almost no controversy; but for mode 2, some companies proposed that UE can perform LBT first, and then perform resource selection after the LBT is successful. The disadvantage of this method is that the processing time will make the LBT result expired. Moreover, if it is introduced to retain channel access by sending a message like "dummy", it will further cause unnecessary resource occupation and increase the probability of collision, which is not expected in sidelink. Therefore, from our point of view, there is no need to do such kind of enhancement between the end of the LBT procedure and the start of the SL transmission to retain channel access, in Rel-18 SL-U.
Proposal 15: Only support UE to do LBT before the allocated or selected resources in SL-U
· There is no need to do enhancement between the end of the LBT procedure and the start of the SL transmission to retain channel access.

[bookmark: _Hlk109834962][bookmark: OLE_LINK151]Resource allocation for multi-consecutive slots transmission
[bookmark: OLE_LINK281][bookmark: OLE_LINK374][bookmark: OLE_LINK375]In NR-U, consecutive multiple PUSCHs scheduling is supported in NR-U, the purpose is to continuously occupy the channel and reduce the impact of LBT failure, for similar considerations, this feature should also be supported in SL-U for both mode 1 and mode 2.
[image: ]
Figure 9 Illustration of consecutive multiple PUSCHs scheduling in SL-U

[bookmark: OLE_LINK381][bookmark: OLE_LINK379][bookmark: OLE_LINK380]For mode 1, the design of DCI format 0_1 and CG configuration in NR-U could be a reference, through some similar enhancements on DCI format 3_0 or a new DCI format for SL-U scheduling, or enhancements on SL CG configuration, consecutive PSSCH resource allocation in SL-U can be realized.
[bookmark: OLE_LINK376][bookmark: OLE_LINK377][bookmark: OLE_LINK378][bookmark: OLE_LINK384][bookmark: OLE_LINK385][bookmark: OLE_LINK293][bookmark: OLE_LINK294][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: _GoBack]For mode 2, by using current Rel-16 resource selection mechanism, only discrete resources can be selected and this may have bad impacts on the performance of SL-U due to more LBT checks and higher probability of losing channel occupancy. Therefore, some enhancements should be done on mode 2 resource allocation mechanism to make sure consecutive resources can be selected during resource selection procedure. For example, one approach can be considered is re-defining the selected resources as the potential starting slots of a COT. Then UE only needs to guarantee there are no resource collision occur on the selected resources in the potential starting slots by sensing and resource selection procedure. This is because other UEs anyway cannot access the specific channel in the subsequent slots after the current UE has successfully accessed the channel and performed multi-consecutive slots transmission (MCSt); Another approach can be considered is to support multi-slots candidate resources. Then both the resource selection and reservation mechanism should be updated based on multi-consecutive slots candidate resource accordingly. Moreover, to avoid redundant resource occupancy, it can be considered to determine the number of consecutive slots in a candidate resources based on the L1 priority when resource selection is triggered in slot n.
[image: ]
Figure 10 Re-defining the selected resources as the potential starting slots of a COT

[bookmark: OLE_LINK447]Observation 2: Only discrete resources can be selected during Rel-16 resource selection procedure, which may have bad impacts on the performance of SL-U due to more LBT checks and higher probability of losing channel occupancy.
[bookmark: OLE_LINK452][bookmark: OLE_LINK453]Proposal 16: For mode 1, enhancements on both DG and CG can be considered to allocate consecutive time domain resources, the design of DCI format 0_1 and CG configuration in NR-U can be a reference.
Proposal 17: For mode 2, enhancements on Rel-16 resource selection procedure can be considered to guarantee multi-consecutive slots transmission in SL-U:  
· Alt.1: Re-defining the selected resources as the potential starting slots of a COT;
· Alt.2: Support multi-slots candidate resource in SL-U.
[bookmark: OLE_LINK300][bookmark: OLE_LINK301]
Resource selection procedure for in-COT and out-of-COT case
[bookmark: OLE_LINK435][bookmark: OLE_LINK436]In SL-U, the following question should be clarified considering COT sharing has already been supported.
[bookmark: OLE_LINK156][bookmark: OLE_LINK157][bookmark: OLE_LINK154][bookmark: OLE_LINK155]Whether unified/separate resource selection mechanism should be deployed for in-COT and out-of-COT case?
· [bookmark: OLE_LINK429][bookmark: OLE_LINK430][bookmark: OLE_LINK158][bookmark: OLE_LINK159]Option 1: in-COT and out-of-COT case use a unified resource selection mechanism, such as the legacy mode 2 resource selection procedure defined in Rel-16.
· [bookmark: OLE_LINK165][bookmark: OLE_LINK166][bookmark: OLE_LINK169][bookmark: OLE_LINK170]Option 2: separate mechanism should be designed for in-COT case, e.g., a COT initiator UE can allocate the resources in the remaining slots of a COT to the COT sharing target UE.
[bookmark: OLE_LINK152][bookmark: OLE_LINK153]In the first option, every UE shall perform sensing/reservation procedure regardless of whether the transmission is within a COT; in the second option, the COT initiator can select/reserve a set of resources in consecutive slots, e.g., based on the multi-slot candidate resources, then it can allocate the resources in the remaining slots of the COT to the COT sharing target UE which may not need to perform legacy resource selection procedure which is designed in NR sidelink. From our perspective, both of the two options are open to be studied and discussed in RAN1 because either of them has its own pros and cons. Option 1 has less specification impact, but since each UE will select the resource by itself, the selected resources have less possibility to be consecutive, then COT sharing, which is a new feature agreed to be supported in Rel-18 during last meeting, will occur with a small probability and bring more uncertainty caused by LBT;  Option 2 can make COT sharing happen more frequently to mitigate the uncertainty of LBT, but more standardization work is required, such as how to indicate the allocated resources in the remaining slots of a COT to the COT sharing target UE.


[bookmark: OLE_LINK163]Figure 11 Illustration of Option 1: Independent resource selection 



Figure 12 Illustration of Option 2: A COT initiator UE can allocate the resources in a COT

[bookmark: OLE_LINK456][bookmark: OLE_LINK82][bookmark: OLE_LINK83]Proposal 18: RAN1 should further study whether unified/separate resource selection mechanism should be deployed for in-COT and out-of-COT case.
· Option 1: In-COT and out-of-COT case use a unified resource selection mechanism, such as the legacy mode 2 resource selection procedure defined in Rel-16;
· [bookmark: OLE_LINK167][bookmark: OLE_LINK168]Option 2: Separate mechanism should be designed for in-COT case, e.g., a COT initiator UE can allocate the resources in the remaining slots of a COT to the COT sharing target UE.

[bookmark: _Ref31533076]Conclusions
In this contribution, we have shared our further views on the channel access mechanism in SL-U, the following observations and proposals are provided:
Observation 1: Hidden node issue occurs more frequently in SL than Uu deployment, which increase the possibility of blocking between UEs and bring more unfairness to other RAT UEs.
Observation 2: Only discrete resources can be selected during Rel-16 resource selection procedure, which may have bad impacts on the performance of SL-U due to more LBT checks and higher probability of losing channel occupancy.
Proposal 1: RAN1 should study and support both LBE and FBE in SL-U.
Proposal 2: For Multi-consecutive slots transmission (MCSt), there is no need to perform Type 2A/2B/2C in-between any two adjacent slots.
Proposal 3: There is no need to discuss the case when the gap is between 16 and 25us in SL-U.
Proposal 4: When the gap is equal to 16us, it is up to COT initiating UE’s implementation to indicate Type 2B or Type 2C channel access procedure to be performed by the corresponding responding UE.
Proposal 5: In SL-U, even if PSFCH and/or S-SSB are defined as short control signalling, type 2A LBT shall still be performed for channel access.
Proposal 6: In SL-U, UL CAPC should be used as baseline.
· For PSCCH/PSSCH, the detailed mapping relationship between PQI/L1 priority and CAPC should be discussed in RAN2/SA2;
· For PSFCH/S-SSB, CAPC value is equal to 1.
Proposal 7: For UE-to-UE COT sharing, only Alt. 1 in the agreement from RAN1#110 is supported in SL-U.
· For PSFCH transmission, FFS whether such restrictions in Alt.1 are still applicable;
· The COT can only be shared with a single UE;
· At least support COT sharing for unicast scenario, FFS for groupcast and broadcast.
Proposal 8: Distance based COT sharing mechanism can be considered in SL-U:
· If the distance between a pair of UEs is less than or equal to the threshold, COT sharing can be performed between them; 
· Otherwise, SL transmission can only be performed after successfully initializing a new COT by Type 1 channel access procedure.
Proposal 9: At least for PSCCH/PSSCH, uplink multiple channel access procedure should be used as a baseline in case of LBE:
· If UE fails to access any of the channels, on which the UE is scheduled or configured with SL resources in mode 1, or the UE has determined the SL resources in mode 2, the SL transmission may not be performed on the corresponding resources;
· FFS: whether downlink or uplink multiple channel access procedure should be used as baseline for PSFCH.
Proposal 10: For contiguous RB-based transmissions, mode 2 resource exclusion procedure should be enhanced with the consideration of multiple channel access and intra-cell guard band.
Proposal 11: For interlace RB-based transmissions, RAN1 should further discuss the variable resource granularity issue for mode 2.
Proposal 12: Multi-consecutive slots transmission (MCSt) should be achieved by a single UE in Rel-18 SL-U.
Proposal 13: For two consecutive slots, fill in the guard symbol in-between the slots by repeating the last symbol of the first slot.
Proposal 14: For Multi-consecutive slots transmission (MCSt), RAN1 should further study two options for the frequency domain resources in the consecutive slots:
· Option 1: The frequency domain resources are same among the consecutive transmitted slots;
· Option 2: The frequency domain resources can be different among the consecutive transmitted slots.
Proposal 15: Only support UE to do LBT before the allocated or selected resources in SL-U
· There is no need to do enhancement between the end of the LBT procedure and the start of the SL transmission to retain channel access.
Proposal 16: For mode 1, enhancements on both DG and CG can be considered to allocate consecutive time domain resources, the design of DCI format 0_1 and CG configuration in NR-U can be a reference.
Proposal 17: For mode 2, enhancements on Rel-16 resource selection procedure can be considered to guarantee multi-consecutive slots transmission in SL-U:  
· Alt.1: Re-defining the selected resources as the potential starting slots of a COT;
· Alt.2: Support multi-slots candidate resource in SL-U.
Proposal 18: RAN1 should further study whether unified/separate resource selection mechanism should be deployed for in-COT and out-of-COT case.
· Option 1: In-COT and out-of-COT case use a unified resource selection mechanism, such as the legacy mode 2 resource selection procedure defined in Rel-16;
· Option 2: Separate mechanism should be designed for in-COT case, e.g., a COT initiator UE can allocate the resources in the remaining slots of a COT to the COT sharing target UE.
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