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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 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 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 channel access procedure in-between any two adjacent slots.
For PSFCH and S-SSB, it has been agreed during the RAN1#112 meeting, at least for S-SSB, when it can fulfil the duty cycle frequency and total duration of transmissions (i.e., the transmission duration is at most 1ms and the duty cycle frequency is 1/20), type 2A channel access procedure can be applied. 
	[bookmark: OLE_LINK25]Agreement
· Type 2A channel access procedure is applicable for S-SSB transmissions from a UE without a shared channel occupancy, when the following constraints are met:
· Time duration is at most 1ms per transmission 
· The duty cycle of the S-SSB transmissions is at most 1/20
· FFS: details of EDT
· FFS: whether/how to define observation period, including whether or not observation period would be captured in the specifications if defined
· [bookmark: _Hlk126655947]FFS: Type 2A applicability for PSFCH without a shared channel occupancy and further limitations for combined transmissions of both S-SSB and PSFCH using Type 2A channel access procedure



[bookmark: OLE_LINK24][bookmark: OLE_LINK4]However, whether type 2A is applicable for PSFCH without a shared channel occupancy has been discussed during last meeting but no consensus has been achieved on it. From our point of view, it may need more workload to discuss when the transmission of “S-SSB+PSFCH” from a same UE cannot fulfil the limitation, which one should be transmitted with Type 2A channel access procedure, or only partial occasions of PSFCHs can be transmitted with Type 2A to guarantee the channel access possibility of S-SSB. Therefore, we prefer to do not support Type 2A channel access procedure for PSFCH to avoid more complexity.
[bookmark: OLE_LINK76][bookmark: OLE_LINK77][bookmark: OLE_LINK57]Proposal 3: Do not support type 2A channel access procedure for PSFCH without a shared channel occupancy.

[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.
[image: ]
Figure 1 Illustration of UE-to-UE COT sharing

[bookmark: OLE_LINK250][bookmark: OLE_LINK251][bookmark: OLE_LINK256][bookmark: OLE_LINK257]During last few meetings, the two alternatives for down-selection about UE-to-UE COT sharing are continued to be discussed, even a consensus has been reached during last meeting, it still needs to further discuss whether additional IDs can be indicated in COT sharing information to identify the target receiver other than the destination UE of PSCCH/PSSCH transmission which can share the COT. The views from companies were quite diverse. Some companies support this additional ID due to it has more flexibility and can more efficiently use a shared COT; however, the other companies which do not support it since  they think NR-U's principle, which can provide more fairness to the UEs from other RATs. The latest agreement is shown as follow.
	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
· [bookmark: OLE_LINK254][bookmark: OLE_LINK255]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 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


[bookmark: OLE_LINK107][bookmark: OLE_LINK108][bookmark: _Hlk101432791]According to above agreement, RAN1 needs to further study whether to support additional IDs indicated in COT sharing information to identify the target receiver other than the destination UE of PSCCH/PSSCH transmission which can share the COT. 
[image: ]           
[bookmark: OLE_LINK425][bookmark: OLE_LINK426]Figure 2(a) COT sharing b/w source/destination UEs
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[bookmark: OLE_LINK258][bookmark: OLE_LINK259]Figure 2(b) COT sharing to additional UE, the destination UE of the responding UE is limited


Figure 2(C) COT sharing to additional UE, the destination UE of the responding UE is NOT limited

From the perspective of the transmission from COT initiating UE to responding UE, refer to gNB can only perform DL unicast transmission to the specific UE which has initiated a COT in NR-U, similarly, to follow the same principle, at least the destination UE of the COT initiating UE’s PSSCH data transmission can be a target receiver in SL-U. Moreover, an initiating UE can indicate the UE(s) which are not the destination UE of PSSCH data transmission to be a COT responding UE. However, we propose to limit the destination ID of the responding UE which is identified by the additional ID, i.e., the initiating UE shall be included, to maintain the NR-U principle and this to avoid more negative impacts on the fairness to other RATs. The above figures can be taken as an example, in our views, for instance, only the cases shown in figured 2(a) and 2(b) can be supported, but the case depicted in figured 2(c) should not be supported by NR-U.
Proposal 4: For UE-to-UE COT sharing, regarding PSCCH/PSSCH transmission:
· Additional IDs are supported in the COT sharing information to identify the target receiver other than the destination UE of PSCCH/PSSCH transmission which can share the COT;
· The transmission from a responding UE indicated by the additional ID should at least include the initiating UE as a destination UE.
From the perspective of the transmission from COT responding UE to initiating UE, an agreement has been reached during the RAN1#111 meeting for each signal/channel, respectively, as follow:
	[bookmark: OLE_LINK3]Agreement
For UE-to-UE COT sharing,
· When performing S-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE (using type 1 channel access) when the responding UE is intended to transmit S-SSB within RB set(s) corresponding to the shared COT.
· [bookmark: _Hlk126659429]When performing PSFCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE.
· FFS: whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator
· When performing PSSCH/PSCCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when the responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to the shared COT is intended for the COT initiating UE
· FFS whether to support the case if a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission when sharing the COT information.
· FFS: how to determine / what are the restrictions to the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) to utilize the COT shared by the initiating UE.
· FFS whether the responding UE can utilize the COT when at least the responding UE’s PSCCH transmission in the reserved resources within the shared COT or MCSt is intended for the COT initiating UE and what are the restrictions (e.g., priority, etc.) and indication to the responding UE.
· FFS: UE forwarding/relaying information about a COT initiated by another UE.


[bookmark: OLE_LINK421][bookmark: OLE_LINK422][bookmark: OLE_LINK40][bookmark: OLE_LINK43]For PSFCH, if a responding UE can only transmit the HARQ-ACK feedback to the COT initiating UE, the reliability may be degraded since some HARQ-ACK feedbacks to the UE(s) other than the COT initiating UE may be blocked. Besides, transmitting PSFCH to the UE(s) other than the COT initiating UE will not break the NR-U principle because PSFCH is short enough and can be considered as a kind of control signalling.
[bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK60][bookmark: OLE_LINK124]Proposal 5: When sharing a channel occupancy, a responding UE can transmit PSFCH(s) to UE(s) other than the initiator.
In the above agreement, there is still an FFS to discuss whether COT forwarding/relaying should be supported, i.e., whether the COT sharing information can be redundantly carried by the responding device, from our perspective, this should not be considered since it may cause some unfairness to the UEs from other RATs. 
Proposal 6: COT forwarding/relaying is not supported in SL-U, i.e., the COT sharing information cannot be redundantly carried by the responding UE.
Further, there is another remaining open issue to be discussed is whether UE-to-UE COT sharing can be started with S-SSB or PSFCH from the initiator. In our view, this is not feasible. The reason is in NR-U, there is only one case where a COT initiating UE can indicate the COT sharing parameters as in SL-U, that is, a COT is started with configured PUSCH and the related parameters are indicated in CG-UCI carried by the corresponding PUSCHs. Then if the COT can be started with S-SSB or PSFCH, how to indicate the COT sharing information is not clear.
[bookmark: OLE_LINK64][bookmark: OLE_LINK67]Proposal 7: Do not support UE-to-UE COT sharing started with S-SSB or PSFCH from the initiator in SL-U.
Furthermore, in the agreements w.r.t COT sharing information from last meeting, there is a note which states that other information can still be considered to be included in the COT sharing information. 
	Agreement
At least the following information should be used as part of COT sharing information from the COT initiator UE.
· CAPC used for initiating the COT
· Existing / legacy R16/17 L1 source and destination IDs
· FFS additional ID(s)
· Time domain information of the shared COT
· FFS: starting offset, number of slots, [remaining or total] COT duration, or a combination of them
· Frequency domain information of the shared COT 
· FFS applicable RB set(s), FRIV, and any other(s)
· FFS: how each of the above is indicated.
· Note, other information is not precluded.


[bookmark: OLE_LINK21]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.
[image: ]
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.
[bookmark: OLE_LINK62]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. Then, the “communication range” should be included in the contents of COT sharing information.


Figure 4 Distance based COT sharing mechanism

[bookmark: OLE_LINK126][bookmark: OLE_LINK127]Proposal 8: “Communication range” should be included in the contents of COT sharing information:
· If the distance between a pair of UEs is less than or equal to the indicated 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#111 meeting, there is an agreement about multiple channel access as follow:
	[bookmark: OLE_LINK2][bookmark: _Hlk126677917][bookmark: OLE_LINK50]Agreement
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]For dynamic channel access mode with multi-channel case in SL-U, use NR-U DL (Type A or Type B) multi-channel access procedure as the baseline for multiple PSFCH transmissions on multiple channels, where each PSFCH transmission is confined within one LBT channel 
· FFS: the case for S-SSB if agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set
· FFS: whether type A or type B or both will be supported for this case for PSFCH
· [bookmark: OLE_LINK55][bookmark: OLE_LINK56]FFS: whether multiple PSFCH transmissions on multiple channels after performing the multi-channel access procedure is limited to contiguous RB sets


For S-SSB, unlike PSFCH, UE can only have one S-SSB to be transmitted in a same time. Besides, S-SSB repetition in frequency domain is agreed in section 9.4.1.2, and the repetition operation can be across multiple RB sets. Therefore, in our point of view, NR-U DL multi-channel access procedure can be considered as the baseline for S-SSB transmission.
[bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK79]Proposal 9: For S-SSB transmission in more than one RB set, NR-U DL multi-channel access procedure should be used as the baseline.
[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 candidate 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 (as candidate resource #B shown in below figure), this resource cannot be selected for SL transmission, because in this case the PRBs in the guard cannot be used for SL transmission. Therefore, the mode 2 resource exclusion procedure should be enhanced to address this issue, either enhancements in PHY layer or MAC layer can be considered in RAN1..
[image: ]
[bookmark: _Hlk130567576][bookmark: OLE_LINK260]Figure 5 Candidate resource #A is available, candidate resource #B is NOT available

[bookmark: OLE_LINK104][bookmark: OLE_LINK105]Proposal 10: For contiguous RB-based transmissions, resource selection procedure should ensure that unavailable candidate resources caused by intra-cell guard band are not selected.
· Corresponding enhancements in PHY layer or MAC layer can be considered in RAN1.
[bookmark: OLE_LINK109][bookmark: OLE_LINK115][bookmark: OLE_LINK261][bookmark: OLE_LINK262]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. From our perspective, when performing resource selection procedure, the number of RB sets or actually used RB sets should be indicated by higher layer to PHY layer.
[image: ]
Figure 6 Example of variable resource granularity for interlace-based transmission

[bookmark: OLE_LINK144][bookmark: OLE_LINK145][bookmark: OLE_LINK118][bookmark: OLE_LINK128]Proposal 11: When performing resource selection procedure, the number of RB sets or actually used RB sets should be indicated by higher layer to PHY layer.

CP Extension (CPE)
During the previous meetings, how to define the CPE starting position in SL-U has been discussed for each physical layer signal/channel. The following agreement has been achieved in RAN1#112 meeting.
	Agreement
· A CPE is transmitted from a CPE starting position before SL transmission within a COT, select one or both of the two options:
· Option 1: within the symbol just before the next AGC symbol
· Option 2: within at most 1, 2 or 4 symbols just before the next AGC symbol for 15, 30 or 60 kHz SCS, respectively
· FFS: whether Option 1 and Option 2 are both applicable and the conditions (e.g., Option 1 in case of COT sharing and Option 2 in case of initiating a COT)
· FFS: which channel access type(s) is applicable for option 1 and option 2
· FFS: other details
· A single CPE starting position for PSFCH
· FFS CPE starting position and whether it should be (pre-)configured in each RP, pre-defined or indicated
· FFS other details (e.g., indication granularity)
· Note: value 0 is a candidate
· At least one CPE starting position for S-SSB
· FFS CPE starting position should be (pre-)configured, pre-defined or indicated
· FFS: Whether multiple CPE starting positions should be (pre-)configured, pre-defined or indicated
· FFS CPE starting positions for the R16 S-SSB and the additional S-SSBs 
· Note: value 0 is a candidate
· One or multiple CPE starting positions can be (pre-)configured in each resource pool for PSSCH/PSCCH
· When multiple CPE starting positions are (pre-)configured, 
· FFS whether/how to define a criteria for selecting a default CPE starting position (e.g., according to partial/full RB set allocation, resource reservation information, within or outside of a COT, etc.)
· FFS criteria for selecting one of the multiple CPE starting positions (e.g., according to priority level (e.g., CAPC or L1), selected randomly by UE from the (pre-)configured set of CPEs, selected by the UE based on channel access result, determined based on indication from the COT initiating UE, etc.)
· FFS other details


[bookmark: _Hlk126679745][bookmark: _Hlk126679542]For PSFCH, for multiple PSFCH transmission from one or multiple UEs in a same slot, if different CPE values can be adopted, some of the PSFCH(s) will be blocked, which will degrade the reliability from system perspective, so it is agreed in last meeting that only one single CPE starting position for PSFCH is supported. In our view, for PSFCH transmission without a COT, the CPE value should be (pre-)configured in each RP; otherwise, for PSFCH transmission within a COT, the CPE value should be indicated by the COT initiator.
[bookmark: OLE_LINK110][bookmark: OLE_LINK111]Proposal 12: For PSFCH CPE starting position: 
· When PSFCH is transmitted without a COT, the CPE starting position should be (pre-)configured in each RP; 
· When PSFCH is transmitted within a COT, the CPE starting position should be indicated by the COT initiator.
[bookmark: _Hlk126742246][bookmark: OLE_LINK112]For PSCCH/PSSCH, the most straightforward way is to follow the design principle for CG in NR-U. That is, in SL-U, when UE occupy full RB set, UE will randomly select one of the multiple CPE starting positions; otherwise, a default CPE starting position which is configured in the resource pool should be used. Considering the reservation information, the issue on using it for CPE determination is that there may some non-monitor slots for a UE, then inter-UE blocking may still be caused by the misalignments on the CPE values among UEs. Thus, think kind of approach should not be preferred.
Proposal 13: For PSCCH/PSSCH CPE starting position: 
· When UE occupy full RB set, UE will randomly select one of the multiple CPE starting positions; 
· Otherwise, a default CPE starting position which is configured in the resource pool should be used;
· Reservation information is NOT used for CPE determination.

[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.
[bookmark: _Hlk134520861]Proposal 14: Multi-consecutive slots transmission (MCSt) should be achieved by a single UE in Rel-18 SL-U.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK9]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 increase the resource efficiency, we prefer to perform rate matching of PSSCH in the GP symbol in-between two slots in a MCSt. Regarding how to achieve FDM among UEs when there is an ongoing MCSt, since other UE cannot access the channel with Type 1 LBT except COT sharing with Type 2 LBT, thus the inter-UE blocking issue does not exist.
Proposal 15: For two consecutive slots, fill in the guard symbol in-between the slots by performing rate matching of PSSCH for current slot in the GP symbol in-between two slots in a MCSt.
Regarding the resource selection for MCSt, there are three candidate approaches have been identified by RAN1, and these approaches and related questions in below have been included in a LS which has been sent to RAN2.
	Agreement
Send an LS to RAN2 according to the following content for the LS:
	RAN1 has discussed the following approaches to implement/achieve MCSt for SL-U communication. RAN1 would like to seek RAN2’s opinion on the following questions.

Approach 1: “best effort for multiple TBs”
· Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters (, remaining PDB,  and ) - R16/17 behavior.
· Step 2: L1 report a set of candidate single-slot resource (SA) according to existing L1 resource allocation procedure - R16/17 behavior.
· Step 3: Higher layer selects a set of resources either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior) to achieve MCSt.
· Step 4: Repeat Step 1-3 for different TB if required. 

Approach 2: “guarantee MCSt for single TB and best effort for multiple TBs”
· Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters (, remaining PDB,  and ) + “number of slots for MCSt” which could be derived based on CAPC of the logical channel/TB or other means.
· Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)
· Step 3: Higher layer selects a candidate multi-slot resource either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior).
· Step 4: Repeat Step 1-3 for different TB if required. 

Approach 3: “guarantee MCSt for multiple TBs”
· Step 1: Higher layer triggers L1 resource (re-)selection one time for one or multiple TBs with one set of parameters (, remaining PDB,  and ) + “number of slots for MCSt” which could be derived based on CAPC of the multiple TBs.
· Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)
· Step 3: Higher layer selects transmission resource for the one or multiple TB(s) from the reported set of candidate multi-slot resource (SA).

[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Question 1 (for Approach 1/ Approach 2): feasibility of selecting the resource for a single TB in MAC layer (single-slot under Approach 1, multi-slot under Approach 2) with the principle of “concatenating” across separate resource selection triggers (across TBs)

Question 2 (for Approach 3): feasibility of triggering the resource selection procedures for multiple SL processes at the same time

Question 3 (Approach 2/ Approach 3): feasibility of providing a new parameter “number of slots for MCSt” to L1 when triggering resource (re-)selection for MCSt


Action to RAN2: RAN1 respectfully asks RAN2 to provide an answer to the questions above.


In our view, as pointed in Question 1, if Approach 1 or Approach 2 is selected, MAC layer may need to do further enhancements, to select the resource for a single TB in MAC layer, and with the principle of “concatenating” across separate resource selection triggers (across TBs). It seems that this kind of enhancements on MAC layer will bring much more complexity to the MAC layer and significantly increase the workload of RAN2, which is not preferred due to the tight remaining time of Rel-18. Moreover, since the support of MCSt for multiple TBs may bring more workload and quite diverse views among companies, we propose to only support MCSt for single TB.
Proposal 16: Regarding the resource selection procedure for MCSt, Approach 3 should be selected due to less impacts on MAC layer.
Proposal 17: At least MCSt for single TB is supported in Rel-18.
· MCSt for multiple TBs can only be supported in Rel-18 if there is still enough remaining time after RAN1 has resolved other critical issues in this sub-agenda.
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 18: 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



[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.
Proposal 19: 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 reference.

Relationship b/w resource allocation mechanism and channel access procedure 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 20: 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: 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 10 Illustration of Option 1: Independent resource selection 



Figure 11 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 21: 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:
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]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.
Proposal 1: RAN1 should 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 channel access procedure in-between any two adjacent slots.
Proposal 3: Do not support type 2A channel access procedure for PSFCH without a shared channel occupancy.
Proposal 4: For UE-to-UE COT sharing, regarding PSCCH/PSSCH transmission:
· Additional IDs are supported in the COT sharing information to identify the target receiver other than the destination UE of PSCCH/PSSCH transmission which can share the COT;
· The transmission from a responding UE indicated by the additional ID should at least include the initiating UE as a destination UE.
Proposal 5: When sharing a channel occupancy, a responding UE can transmit PSFCH(s) to UE(s) other than the initiator.
Proposal 6: COT forwarding/relaying is not supported in SL-U, i.e., the COT sharing information cannot be redundantly carried by the responding UE.
Proposal 7: Do not support UE-to-UE COT sharing started with S-SSB or PSFCH from the initiator in SL-U.
Proposal 8: “Communication range” should be included in the contents of COT sharing information:
· If the distance between a pair of UEs is less than or equal to the indicated 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: For S-SSB transmission in more than one RB set, NR-U DL multi-channel access procedure should be used as the baseline.
Proposal 10: For contiguous RB-based transmissions, resource selection procedure should ensure that unavailable candidate resources caused by intra-cell guard band are not selected.
· Corresponding enhancements in PHY layer or MAC layer can be considered in RAN1.
Proposal 11: When performing resource selection procedure, the number of RB sets or actually used RB sets should be indicated by higher layer to PHY layer.
Proposal 12: For PSFCH CPE starting position: 
· When PSFCH is transmitted without a COT, the CPE starting position should be (pre-)configured in each RP; 
· When PSFCH is transmitted within a COT, the CPE starting position should be indicated by the COT initiator.
Proposal 13: For PSCCH/PSSCH CPE starting position: 
· When UE occupy full RB set, UE will randomly select one of the multiple CPE starting positions; 
· Otherwise, a default CPE starting position which is configured in the resource pool should be used;
· Reservation information is NOT used for CPE determination.
Proposal 14: Multi-consecutive slots transmission (MCSt) should be achieved by a single UE in Rel-18 SL-U.
Proposal 15: For two consecutive slots, fill in the guard symbol in-between the slots by performing rate matching of PSSCH for current slot in the GP symbol in-between two slots in a MCSt.
Proposal 16: Regarding the resource selection procedure for MCSt, Approach 3 should be selected due to less impacts on MAC layer.
Proposal 17: At least MCSt for single TB is supported in Rel-18.
· MCSt for multiple TBs can only be supported in Rel-18 if there is still enough remaining time after RAN1 has resolved other critical issues in this sub-agenda.
Proposal 18: 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 19: 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 reference.
Proposal 20: 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 21: 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.
[bookmark: _GoBack]
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