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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#114bis meeting, for Rel-18 NR sidelink transmission on unlicensed spectrum (SL-U), the relevant channel access mechanisms have been extensively discussed. The reached agreements are listed below. 
Agreement
RAN1 to provide the following response to RAN2’s questions in the received LS (R1-2308832/R2-2309157) 
· RAN1 response: SL-U RB set is indexed in the same manner as defined for NR-U in clause 7 of TS 38.214 for the purpose of C-LBT failure report, and the RB set index is unique within a SL BWP.

Agreement
Remove the square brackets in the following TP for TS 37.213.
	4.5.4	Contention window adjustment procedures for SL transmissions
If a UE transmits a SL transmission(s) including PSSCH(s) using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission(s) is enabled with explicit HARQ-ACK feedback including ‘ACK’/‘NACK’, the UE maintains the contention window value  and adjusts  before step 1 of the procedure described in clause 4.5.1 for the SL transmission(s) applying the following procedures:
1)	For every priority class set .
2)	If a HARQ-ACK feedback corresponding to the PSSCH(s) for unicast SL transmission(s) in the reference duration for the latest channel occupancy initiated by the UE, is available:
-	If the HARQ-ACK feedback includes only ‘ACK’, go to step 1; otherwise go to step 4.
3)	If a HARQ-ACK feedback corresponding to the PSSCH(s) for groupcast SL transmission(s) in the reference duration for the latest channel occupancy initiated by the UE, is available:
-	If HARQ-ACKFeedbackRatioforContentionWindowAdjustment-GC-Option2 is provided by higher layers:
-	The UE calculates the ratio between the number of received ‘ACK’ in the HARQ-ACK feedback and [the number of UE(s) from which the corresponding ‘ACK’/’NACK’ in the HARQ-ACK feedback is expected]. If the calculated ratio is equal to or larger than HARQ-ACKFeedbackRatioforContentionWindowAdjustment-GC-Option2, go to step 1; otherwise go to step 4.
-	Otherwise:
-	If the HARQ-ACK feedback includes at least an ‘ACK’,go to step 1; otherwise go to step 4.



Agreement
In SCI format 1-A, if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured:
Table X: 2nd-stage SCI formats for SL operation in shared spectrum
	Value of 2nd-stage SCI format field
	1 reserved bit (1st stage SCI)
	2nd-stage SCI format

	00
	0
	SCI format 2-A (existing)

	
	1
	SCI format 2-A (COT-SI fields are provided)

	01 (Reserved)
	0
	Reserved

	
	1
	Reserved

	10
	0
	SCI format 2-C (existing)

	
	1
	Reserved

	11 (Reserved)
	0
	Reserved

	
	1
	Reserved


Note: it is up to the TS 38.212 spec editor on how to capture the above intention.

Agreement
After UE successfully performed a multi-channel access procedure for a set of RB sets, 
· A channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including all S-SSB, PSFCH, PSCCH/PSSCH) when the channel access procedures described in clause 4.5.6.3 is used.
· When a channel occupancy is initiated using the channel access procedures described in clause 4.5.6.3 to transmit SL transmission(s), the channel occupancy can be shared to other UEs when the initiating UE transmits PSCCH/PSSCH in the SL transmission(s), and the channel occupancy time of each channel is the same in this case.

Agreement
Update the WA made in RAN1#114bis as follows.
	Working assumption (RAN1#113)
For Type 1 LBT block issue (inter-UE case), the following option 2 and option 1 are supported separately based on UE capability
· Option 2: If transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation, UE may prioritize/select resource(s) in the slot(s) for transmission. 
· FFS: details of applying this prioritization, and if the reserved resource belongs to a MCSt, the COT initiating UE should be able to share the COT to cover the whole MCSt
· (pre)configuring enabling/disabling option 2 is supportedOption 1: 
· UE may avoid selection of N consecutive resource(s) before a reserved resource when the L1 SL priority value for the transmission is higher than the L1 SL priority value of the reserved resource. 
· The value of N can be selected from {0, 1, 2}
· The selection of the value of N is up to UE implementation
· FFS: unless (pre-)configured or indicated by UE reserved resource in SCI
· UE may avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource. 
· M is determined based on UE implementation (at least including 0)
· FFS: any restriction of M
· (pre)configuring enabling/disabling option 1 is supported
· FFS: Whether the above high priority is determined according to a (pre)configured threshold
· Note: both option1 and option2 are optional UE features



[bookmark: _Hlk148044389]Agreement
For a UE transmitting CPE between two consecutive SL transmissions by the same UE, when the gap between the two transmissions before applying CPE is one symbol in 15kHz and up to two symbol(s) in 30kHz and 60kHz,
· At least when the first of the two transmissions is PSCCH/PSSCH/PSFCH and the latter of the two transmissions is PSFCH/S-SSB, the UE follows the (pre-)configured CPE starting position for the PSFCH/S-SSB.
· When the latter of the two transmissions is PSCCH/PSSCH,
· the CPE starting position index  from [4, TS 38.211] for the PSCCH/PSSCH transmission
· In one symbol gap: the index is always 1
· In two symbols gap: the index is always 3 in 30kHz and 2 in 60kHz

[bookmark: _Hlk148044407]Agreement
For the  autonomous update to the next higher allowed value when the same  value is consecutively used for X times for generation of ,
· The (pre-)configuration provides 1 value for X among a value range of {1, 8, 16, 32, ‘infinity’}.
· This operation is restricted only to PSCCH/PSSCH transmission with HARQ feedback indicator in SCI-2 is set to disabled, regardless of PSFCH resources being configured in a resource pool.

In this contribution, we further elaborate our views on remaining issues on channel access mechanism and procedure for sidelink transmission on FR1 unlicensed spectrum.

Discussion
Type-1 SL channel access procedure

Compared with FBE, load-based equipment (LBE) channel access procedure is more complicated, such as generation of random backoff counter, contention window size update, channel access priority class and maximum channel occupancy. In Rel-16 NR-U, several types of channel access procedures are specified: Type-1, Type-2A/2B/2C. Different channel access types can be applied for different cases. The detailed description is listed in TS37.213 and not repeated here.
When unlicensed spectrum is used for sidelink transmission, it is straightforward to reuse both Type-1 and Type 2A/2B/2C channel access types for sidelink transmissions. For a UE intending to initiate a COT for sidelink transmission over unlicensed spectrum, a CAPC should be determined before performing Type-1 channel access procedure. Since there are two tables specified in TS37.213 as shown above, Table 4.2.1-1 defined for UL transmission can be reused for sidelink transmission to determine a CAPC.
[bookmark: _Hlk110979967][bookmark: _Hlk110980065]According to the objective of the Rel-18, gNB initiated channel occupancy cannot be shared with sidelink, however the WID does not specify whether uplink and sidelink transmission can share the same UE initiated channel occupancy duration. Similarly, it is rather easier to define separate uplink and sidelink type-1 channel access procedure within the Rel-18 time frame which means uplink and sidelink does not share the same UE initiated COT.   
[bookmark: _Hlk131771556]Proposal 1: Support separate channel access procedure for uplink and sidelink in Rel-18 i.e., uplink and sidelink does not share the same UE initiated COT. 


Type-2 SL channel access procedure

When unlicensed spectrum is used for sidelink transmission, the channel access procedure is required before any sidelink transmission. It does make sense that a Tx UE initiated COT can be shared to one or more Rx UEs when the requirements of COT sharing is satisfied. After initiating a COT by performing Type 1 channel access procedure, Tx UE, named UE1 for simplicity, performs contiguous sidelink transmissions without any gap larger than 16us in time domain, and then can transmit COT sharing information to share some slots within the COT to Rx UE (e.g., UE2) for transmitting PSCCH and associated PSSCH. Upon reception of the COT sharing information from UE1, UE2 can perform Type 2A or Type 2B channel access procedure and transmit PSCCH/PSSCH within the COT if the Type 2A/2B channel access procedure is successful. 
Furthermore, if HARQ-ACK feedback is enabled, then PSFCH transmission can be contained within the COT so that an Rx UE can perform Type 2A or Type 2B channel access procedure and transmit PSFCH within the COT if the Type 2A/2B channel access procedure is successful. To leave the gap for Tx/Rx switching and performing Type 2A/2B channel access, one symbol can be reserved as gap before each PSFCH transmission. 
In legacy SL operation, a UE expects that a slot  ) has a PSFCH transmission occasion resource if , where  is defined in [6, TS 38.214], and  is a number of slots that belong to the resource pool within 10240 msec according to [6, TS 38.214], and  is provided by sl-PSFCH-Period. If a UE receives a PSSCH in a resource pool and the HARQ feedback enabled/disabled indicator field in an associated SCI format 2-A or a SCI format 2-B has value 1 [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. The UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. 
For Rel-18 sidelink transmission on unlicensed spectrum, by performing channel access Type 1, a UE can initiate a COT with MCOT equal to 2ms, 4ms, 6ms, or 10ms dependent on concrete CAPC value. If periodic PSFCH is configured for unlicensed spectrum as legacy, the COT may be interrupted by the periodic PFSCH occasions. One example is shown in Figure 1 with 4 slots as one PSFCH periodicity. It is noted that the periodic PSFCH occasions may be used by a Rx UE to transmit PSFCH corresponding to PSSCHs transmitted by the COT initiator UE or other UEs other than the COT initiator UE (e.g., a UE sharing the COT for transmitting PSSCHs). Therefore, to support legacy PSFCH operation, it is required that a responding UE can transmit periodic PSFCH(s) in a COT to UE(s) other than the COT initiator UE.

[bookmark: _Hlk127540650][bookmark: _Hlk131771617]Proposal 2: A responding UE can transmit PSFCH(s) in a COT to UE(s) other than the COT initiator UE.

[image: ]
Figure 1 Periodic PSFCH configuration

CP Extension (CPE)
When UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission, for the CPE starting position selection, below agreement was achieved from RAN1#114. 
	Agreement
When UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission, in the agreed Scheme 2 from RAN1#113, a CPE starting position is randomly selected among one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission. The priority level is based on the L1 priority.
Working assumption
When UE performs Type 2 channel access to transmit PSCCH/PSSCH within a COT:
· By default, only one value is (pre-)configured for the set of CPE starting position for inside COT
· The value is the default CPE starting position
· UE only use the (pre-)configured default CPE starting position
· When more than one values are (pre-)configured for the set of CPE starting position for inside COT
· One of these values is the default CPE starting position
· UE use the same method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission
· FFS: whether to support that CPE can be transmitted between any two consecutive SL transmissions between COT initiator and responder, to reduce the gap between two transmissions so that it does not exceed 16us, the CPE is selected from the CPE(s) (pre-)configured for PSCCH/PSSCH within a COT



Meanwhile, when UE performs Type 2 channel access to transmit PSCCH/PSSCH within a COT, there is the remaining issue on whether to support that CPE can be transmitted between any two consecutive SL transmissions between COT initiator and responder. It can help to ensure the gap between two transmissions less than 16us. And the CPE can be selected from the (pre-)configured one or multiple CPE starting candidate positions. 
Proposal 3: To confirm above working assumption, and support CPE can be transmitted between any two consecutive SL transmissions between COT initiator and responder.

For sidelink communication mode 1, network can indicate a common CPE starting position for multiple UEs scheduled in same slot with orthogonal frequency resources (i.e., FDMed resources). There is no doubt this increases the resource efficiency in system point of view. 
Proposal 4: Support to indicate a certain CPE starting position in DCI format 3_0 for Tx UE in mode 1.

UE-to-UE COT sharing operation 

In a sidelink environment, a UE have sidelink connections to and from multiple UEs. Consequently, a UE may receive COT sharing indicators from many COT donor UEs. Since each of the indicated shared COTs results from a different donor device that may have e.g. remaining COT durations, priority class. COT recipient needs to select which of the indicated shared COTs to use and to abide by the rules pertaining to the selected COT.
[bookmark: _Hlk127540762][bookmark: _Hlk131771693]Proposal 5: RAN1 needs to define mechanism for COT recipient to select one COT sharing indicator/COT donor. 

As specified in TS38.212 for Rel-16 NR-U, in order to avoid any ambiguity for COT sharing, it clearly states that, if a UE indicates COT sharing other than "no sharing" in a CG PUSCH within the UE's initiated COT, the UE should provide consistent COT sharing information in all the subsequent CG PUSCHs, if any, occurring within the same UE's initiated COT such that the same DL starting point and duration are maintained. 
Hence, the similar mechanism should be reused for Rel-18 unlicensed sidelink transmission, i.e., for COT sharing, if a UE indicates the value of remaining COT duration other than "0 slot" in a SCI format within the UE's initiated COT, the UE should provide consistent COT sharing information in all the subsequent transmission occasions, if any, occurring within the same UE's initiated COT such that the consistent duration of the shared resources are maintained.
Proposal 6: If a UE indicates the value of remaining COT duration other than "0 slot" in a SCI format within the UE's initiated COT, the UE should provide consistent COT sharing information in all the subsequent transmission occasions, if any, occurring within the same UE's initiated COT.

For additional ID, it was agreed to support 24 bits for an additional source-destination ID pair and a corresponding 2-bit cast type indicator. These fields will be part of the COT sharing information.
We note that the current agreements do not offer ‘no additional ID for COT sharing’. As the two fields are always included and all combinations of the source-destination ID field constitute potentially valid IDs, there is no codepoint available to resemble ‘no additional ID’. On the other hand, the cast type indicator for the purpose of additional ID includes redundant information: for the purpose of additional ID COT sharing, it is irrelevant whether groupcast includes ACK/NACK feedback or only NACK feedback (see Table 8..4.1.1-1 in TS 38.212). Therefore we suggest that if the additional ID cast type indicator is ‘11’, a receiving UE will ignore the additional ID 24-bit field and not determine an additional ID from the SCI.
TS 38.212, Table 8.4.1.1-1: Cast type indicator
	Value of Cast type indicator
	Cast type

	00
	Broadcast

	01
	Groupcast 
when HARQ-ACK information includes ACK or NACK

	10
	Unicast

	11
	Groupcast
when HARQ-ACK information includes only NACK


Proposal 7: If a UE receives an SCI with COT sharing information and the cast type indicator for the additional ID indicates ‘11’, the UE ignores the additional ID 24-bit field and does not determine an additional ID from the SCI.
Channel access procedures for multi-channel transmission
The agreement in RAN1#110bis-e for multi-channel dynamic channel access has established the NR-U UL channel access procedures as the baseline, allowing to further study enhancements for SL-U operation.
In our opinion, a technically reasonable enhancement is the case where a Tx UE intends to transmit different transport blocks on multiple LBT channels and all LBT channels corresponding to a transport block pass the LBT.
However, before discussing channel access for such a case, RAN1 needs to have a technical agreement whether transmissions of multiple TBs over different LBT channels in a slot is supported or not. In our understanding, there is no similar behaviour supported in NR-U or SL-licensed so far. We also note that transmitting multiple TBs in the same slot may have consequences on the required scheduling flexibility transmit power and the CM/PAPR of the resulting transmission if, and such a behaviour may need a feasibility confirmation by RAN4. This may result in constraints to the scheduling flexibility that render this feature overall unattractive.
Proposal 8: Before discussing relaxations of channel access behaviour for SL-U in case of multiple TB transmissions on a carrier, RAN1 needs to have the technical discussion and agreement whether such a new transmission behaviour will be supported. This may involve RAN4's feedback on the feasibility and corresponding constraints.

If HARQ-ACK feedback is available for unicast transmissions, the corresponding PSFCH transmission may be dropped if the associated priority indicated in the SCI is a high value (=low priority). While this is not a problem in Rel-17 sidelink, this may have an impact to unlicensed channels since the dropped PSFCH would have been important for CWS adjustment purposes (i.e. to increase or reset CWS, depending on the HARQ-ACK feedback). One way to solve this would be to set the priority field in the SCI to a very low level, i.e. reducing the risk of dropping, however this will have serious implications since the priority field is defined in 38.321 as reflecting the “value of the highest priority of the logical channel(s), if any, and a MAC CE, if included, in the MAC PDU”.
Consequently we think that another mechanism is needed to protect HARQ-ACK from dropping if it is associated with PSSCH in the reference window. We therefore propose to include a 1-bit indicator in the SCI to indicate if the corresponding PSSCH is within the UE’s reference window. The value indicated in the priority field is still used for higher layer purposes.
In addition, the behavior of Rx UE needs to be defined accordingly. That is, if an Rx UE intends to transmit HARQ-ACK, the UE needs to determine whether the HARQ-ACK is associated with a CWB reference window. In response to a HARQ-ACK determined to be associated with a CWS reference window, the Rx UE would prioritize the transmission of the HARQ-ACK feedback among multiple transmitting and/or receiving with the same symbol. An Rx UE would then use the lowest priority value for the corresponding PSFCH when determining the priority of PSFCH.
[bookmark: _Hlk131771726]Proposal 9: To avoid priority-based dropping of HARQ-ACK associated with a CWS reference window, a Tx UE includes a 1-bit field to indicate if the corresponding PSFCH falls within the TX UE’s reference window. 
Proposal 10: In response to a HARQ-ACK determined to be associated with a CWS reference window, an Rx UE would prioritize the transmission of the HARQ-ACK feedback among multiple transmitting and/or receiving with the same symbol. In that case an Rx UE uses the lowest priority value for the corresponding PSFCH priority determination (instead of the 3-bit field in the SCI).

[bookmark: _Hlk131771733]Furthermore, in RAN1#112bis-e meeting, RAN1 agreed that both DL type A multi-channel access procedure and Type B multi-channel access procedure are supported for PSFCH transmission. However, when performing Type-1 channel access procedure for transmitting PSFCH, one problem is how to adjust the CWS for PSFCH transmission because there is no HARQ-ACK feedback to the PSFCH transmitter UE.
	Agreement
For dynamic channel access mode with multi-channel case in SL-U, both NR-U DL Type A and Type B multi-channel access procedure are supported for multiple PSFCH transmissions on multiple channels.
· FFS: It is up to UE implementation to perform either Type A or Type B multi-channel access procedure.
· FFS: whether this can initiate a shared COT
· FFS: whether there is any special handling needed for transmission in a shared COT on one or more of the channels




One example is shown in below Figure 2, where Tx UE transmits a PSSCH (named PSSCH 1) to Rx UE in a unicast manner. Rx UE performs Type-1 channel access procedure for transmitting PSFCH 1 which carries one-bit HARQ-ACK feedback for PSSCH 1. Assuming Rx UE uses the minimum CWS (e.g., CWp, min) according to CAPC p for this Type-1 channel access procedure, where p=1 for PSFCH transmission, when Tx UE further transmits another PSSCH (named PSSCH 2) to the Rx UE using same HARQ process number, same source ID and destination ID, the Rx UE needs to perform another Type-1 channel access for transmitting PSFCH 2 carrying one-bit HARQ-ACK feedback for PSSCH 2. The problem is how to adjust the CWp for performing the Type-1 channel access procedure for PSFCH because there is no HARQ-ACK feedback for PSFCH transmission. 

  
[image: ]
Figure 2: Contention window size adjustment for PSFCH transmission

Always maintaining a same CWS for transmitting PSFCH, e.g., 3, is not fair for coexistence. One simple way is to determine the CWS adjustment based on Rx UE itself according to whether the Rx UE’s HARQ-ACK feedback is successfully received by the Tx UE. E.g., as shown in Figure 3, if PSFCH 1 carries ACK for PSSCH 1 and PSSCH 2 is retransmission of the PSSCH 1, Rx UE determines PSFCH 1 is not correctly received by Tx UE and increases CWS to next higher value; if PSFCH 1 carries ACK for PSSCH 1 and PSSCH 2 is a new transmission, Rx UE determines PSFCH 1 is correctly received by Tx UE and resets CWS to the minimum value; if PSFCH 1 carrier NACK for PSSCH 1 and PSSCH 2 is retransmission of the PSSCH 1, Rx UE can’t determine whether PSFCH 1 is correctly received by Tx UE and it is up to UE implementation to increases CWS to next higher value or reset it to the minimum value.
Proposal 11: When Type-1 channel access procedure is used for PSFCH transmission for unicast, Rx UE may adjust contention window size based on NDI detection result and previous HARQ-ACK feedback.

Channel access procedure for S-SSB transmissions

Issue 1. On S-SSB transmission when S-SSB occasion is located within a COT
The agreement from RAN1#112 defines a responding UE as a target of a PSCCH/PSSCH transmission of a shared COT. A prior agreement states that a responding UE may use the shared COT for S-SSB transmissions. Therefore a synchronization reference UE would only be a responding UE (and therefore able to share the COT) if it has been a target of the initiating UE.
Observation 1: By existing agreements, a UE would only be allowed to transmit S-SSB by COT sharing if the UE has been a target of the initiating UE.

In our opinion this is too restrictive. In order to support efficient transmissions of S-SSB in a shared COT, we think one of the following mechanisms should be adopted:
· Option A: A responding UE over a shared COT for purposes of S-SSB transmissions can be any UE receiving the COT sharing indicator
· Option B: The ‘additional ID’ functionality with the COT sharing indicator is supported and indicates one or more SLSS IDs + Iic to identify which synchronisation reference UE is allowed to use the shared COT for transmissions of S-SSB
· Note: Neither of the proposed options are meant to allow such a UE to transmit signals/channels other than S-SSB, unless the UE is a target of a PSCCH/PSSCH transmission by a COT initiator.
Option A would allow any UE receiving the COT sharing indicator to transmit S-SSB by COT sharing. Option B would allow that only if the UE’s SLSS ID and Iic match one of the ‘additional ID(s)’.
Proposal 12: In order to support efficient transmissions of S-SSB in a shared COT, the following mechanisms should be adopted:
· Option A: A responding UE over a shared COT for purposes of S-SSB transmissions can be any UE receiving the COT sharing indicator
· Option B: The ‘additional ID’ functionality with the COT sharing indicator is supported and indicates one or more SLSS IDs + Iic to identify which synchronisation reference UE is allowed to use the shared COT for transmissions of S-SSB
· Note: Neither of the proposed options are meant to allow such a UE to transmit signals/channels other than S-SSB, unless the UE is a target of a PSCCH/PSSCH transmission by a COT initiator. 

As per NR-U, the length of MCOT could be up to 10 ms. There could be a case where S-SSB occasion locates within a certain COT, as illustrated in Figure 3. The additional candidate S-SSB occasions are introduced to compensate the impact of LBT failure and excluded from resource pool. Therefore, the COT-based sidelink transmission will be frequently interrupted by the candidate S-SSB occasions. In such cases, to reduce COT losing for COT-based SL transmission interrupted by S-SSB, we propose the procedures as follows: a responding UE can access the shared COT with Type 2 channel access for S-SSB after decoding COT-SI.
Proposal 13: For an S-SSB occasion located within a shared COT, a responding UE can access the shared COT with Type 2 channel access for S-SSB after decoding COT-SI.



Figure 3 Exemplary COT-based SL transmission and S-SSB occasion within one RB set


Issue 2. On multiple channel access procedure for S-SSB
As per agreement reached in RAN1#113 meeting, UE may transmit S-SSB repetition in more than one RB set. 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 S-SSB transmissions on multiple channels. Enhancement is needed to reflect the resource utilization conditions and characteristics of S-SSB in SL-U.
As per legacy multiple channel access procedure of Type-A for DL data transmission, LBT Type-1 is performed to determined availability on each channel and transmission on a channel starts immediately once the channel is declared available. In the case of S-SSB, enhancements from the following aspects need to be considered.
· Determine LBT type (Type-1 or Type-2) according to whether the S-SSB occasion overlaps with a COT. If the S-SSB occasion on one channel is determined to be within a COT, LBT type-2 can be applied to determine the availability; otherwise, LBT type-1 is applied. This is beneficial to increase success opportunity in access the channel if S-SSB is within a COT for a COT responding UE, and thus reducing the COT loss.
·  Prioritize selecting anchor RB set when a UE determine a number of channels on which a UE intends to select one or more channels for S-SSB transmission and when the UE determines which available channel to be transmit S-SSB on. This is beneficial for reducing monitoring consumption for S-SSB receiving UE.

As per legacy multiple channel access procedure of Type-B for DL data transmission, one channel will be selected to perform LBT Type-1. In the case of S-SSB, we propose that UE selects a channel to perform LBT Type-1 only from channel(s) outside COT and performs LBT Type-2 procedure on remaining channel(s). If all channels are within COT, the UE performs Type-2 LBT on each channel independently to determine availability. The motivation behind this design is to increase the success opportunity for the LBT, while decreasing impact on COT.
Proposal 14: 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 S-SSB transmissions on multiple channels.
Proposal 15: On multiple-channel access procedure for S-SSB transmissions, the LBT type (type-1 or type-2) can be determined according to whether the S-SSB occasion in a channel overlaps with a COT.
[bookmark: _Hlk131771744]

Multi-consecutive slots transmission (MCSt)
In last RAN1 meeting on the definition of multi-slots resource definition following working assumption has been agreed:
	Working assumption
In Mode 2 resource allocation:
· Alt. 1: (rectangular shaped)
· For contiguous RB based
· A candidate multi-slots resource   is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot .
· For interlaced RB based
· A candidate multi-slots resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot  in  contiguous RB sets starting from RB set z.
· A candidate single-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in slot  in  contiguous RB sets starting from RB set z.
· Note, different candidate multi-slot resources can overlap in time.




During the discussion there are two alternatives on the definition of multi-slots resource for MCSt, the rectangular sharped multi-slots resource as in Alt.1 is simpler, however it will reduce the number of multi-slots resources or cause higher RSRP threshold to meet the requirement on the number of reported candidate resources. The irregular shaped multi-slots resources as defined in Alt.2 could overcome these issues.
	· Alt. 2 (irregular shaped)
· For contiguous RB based
· A candidate multi-slots resource   is defined as a set of k=1,2,…, consecutive single-slot resources, where each single-slot resources is located in slot  and defined as a set of  contiguous sub-channels starting from sub-channel .
· For interlaced RB based
· A candidate multi-slots resource   is defined as a set of k=1,2,…, consecutive single-slot resources, where each single-slot resources is located in slot  and defined as a set of  contiguous sub-channels starting from sub-channel  in  contiguous RB sets starting from RB set z.
· A candidate single-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in slot  in  contiguous RB sets starting from RB set z.
· Note, different candidate multi-slot resources can overlap in time.



Proposal 16: Support irregular shaped candidate multi-slots resource for MCSt
A sidelink device is required to pass a clear channel assessment (CCA) procedure, such as Cat 4 LBT to initiate a channel occupancy in an unlicensed carrier (shared spectrum). The sidelink transmission are allowed to be performed within the maximum channel occupancy duration defined by the respective channel access priority class which is counted or measured from the first transmission after initiation of the COT. Consecutive transmission within he occupied channel duration without gaps or gap less than 25µs is beneficial so that initiator device does not need to perform Cat 2 LBT to reaffirm the channel. In the current sidelink physical layer design upto three non-consecutive sidelink resources could be allocated or reserved within a boundary of 32 slots using the sidelink grant provided by DCI format 3_0 to the Tx UE and PSCCH transmission to the Rx UE while the same upto three resources could be reserved using mode 2. The current resource scheduling mechanism based on configured grant, dynamic scheduling using mode 1 and candidate resource selection, reservation mechanism using mode 2 requires changes to perform consecutive transmission which could be based on multi-slot scheduling.
[bookmark: _Hlk127547347]Proposal 17: RAN1 support assigning more than 3 consecutive resources with a gap less than 25µs using multi-slot scheduling. 


Type-1 LBT impact on resource selection
LBT needs to be performed before transmitting on the reserved resource and the LBT outcome on the reserved resource is not guaranteed. Hence, excluding candidate resources before and after the reserved resource may lead to overall resource in-efficiency. To avoid resource in-efficiency, following two methods can be further investigated. 
· UE can select candidate resource before and after the reserved resources and while allowing COT initiated UE to share COT to the UE that reserved resource. Hence, when reserved resource is overlapped with the UE’s transmission resource, UE may perform COT sharing allowing transmission on the reserved resources 
· UE can select candidate resource before and after the reserved resources while COT initiated UE may perform type 2 LBT on the reserved resource by selecting one of the multiple CPE starting position on the reserved resource to check whether the UE that reserved resource is transmitting based on the LBT outcome. 
Observation 2: LBT outcome on the reserved resource is not guaranteed and excluding such resource resource in the candidate resource selection may lead to resource in-efficiency. 
Proposal 18: Support multiple CPE starting position on the reserved resource while allowing COT initiated UE to select one of the starting positions on the reserved resource for type 2 LBT to check the LBT outcome and transmission status of the UE on the reserved resource.  

Frame based equipment channel access mechanism 
Wireless signal transmission on unlicensed spectrum should meet the requirements of regulation subject to the management of the located country/region. According to the regulation on Frame based equipment (FBE) channel access mechanism, a device where the transmit/receive structure has a periodic timing with a declared periodicity equal to the Fixed Frame Period (FFP) between 1 and 10ms, and a single CCA slot, i.e., one-shot CCA with at least 9μs sensing interval. Transmissions can start only at the beginning of the FFP immediately following a successful one-shot CCA. If the FBE device finds the channel occupied, no transmission occurs on that channel during the following FFP. The channel occupancy time (COT) cannot be greater than 95% of the FFP and has to be followed by an Idle Period until the start of the next FFP such that the Idle Period is at least 5% of the COT, with a minimum of 100μs. An FBE structure with a fixed frame period is shown in Figure 4. Additionally, within each COT, the regulation allows multiple DL-to-UL transmission switching subject to a one-shot CCA. There is no requirement of gap between transmission bursts. UEs served by the gNB that wins the contention can transmit within the COT, where the winning gNB is the initiating device and the served UEs are responding devices in FBE. An FBE initiating device may change its FFP at most every 200ms.


Figure 4 Fixed Frame Period Structure for FBE

In Rel-16 NR-U, FBE based channel access is specified and named as semi-static channel acess. Even in Rel-17 URLLC, FBE is supported for IIoT use cases where the operator (the factory) may have the capability to clear the environment to make sure there is no other RAT deployed in the same carrier. 
When unlicensed spectrum is used for sidelink transmission, FBE should be considered as one channel access mechanism for sidelink transmission so as to exploit the benefit of avoidance of inter-UE blocking.  
Based on above analysis, we have below proposals:
Proposal 19: FBE-based channel access is supported for sidelink transmissions in FR1 unlicensed spectrum.


Channel access for multiple PSFCHs transmission/reception 
In legacy sidelink system on licensed spectrum the maximum number of PSFCH transmission in one PSFCH transmission occasion is determined by the UE capability, and the UE selects the simultaneous PSFCH transmissions according to the priority field value. Due to the half-duplex if the UE would like to perform PSFCH transmission and PSFCH reception at the same time, the UE determines to transmit or receive the PSFCHs according to the highest priority in two sets of PSFCHs. However for SL-U the UE needs to perform LBT before the PSFCH transmissions, the relationship between LBT procedure and PSFCH TX/RX determination or selection of simultaneous PSFCH transmissions shall be specified. Two options could be considered:
Option 1: LBT is performed after the PSFCH TX/RX determination and selection of simultaneous PSFCH transmissions. In this option the UE firstly determines the transmission or reception status of PSFCHs, and if the UE determines to transmit PSFCHs, the UE may further select a set of simultaneous PSFCH transmissions. Before the PSFCH transmissions the UE needs to perform LBT, however the UE may fail to access the channel due to LBT failure and cannot transmit some PSFCH with higher priority, and the worst case is that UE fails to access all the channels associated to its selected simultaneous PSFCH transmissions, however the UE successes to access the other channels without any selected simultaneous PSFCH transmissions.
Option 2: LBT is performed before the PSFCH TX/RX determination and selection of simultaneous PSFCH transmissions. In this option if the UE would perform PSFCH transmission and PSFCH reception in one occasion, the UE firstly performs LBT procedure on the RB set(s) on which it has PSFCH transmissions, then the UE determines its transmission or reception status of PSFCHs based on the LBT result, for example, the UE only considers the highest priority among the PSFCHs with successful LBT to determine the TX/RX of PSFCH. If the UE determines to perform PSFCH transmissions the UE selects simultaneous PSFCH transmissions from the PSFCHs with successful LBT procedure.
Proposal 20: LBT is performed before the PSFCH TX/RX determination and selection of simultaneous PSFCH transmissions. The UE determines the transmission or reception of PSFCH according to the LBT result, and the UE selects simultaneous PSFCH transmissions only from the PSFCHs with successful LBT procedure.

Conclusion
[bookmark: _Hlk101873554]In this contribution, we focus on the channel access mechanism and procedure for sidelink transmission on FR1 unlicensed spectrum and have below observations and proposals:
Observation 1: By existing agreements, a UE would only be allowed to transmit S-SSB by COT sharing if the UE has been a target of the initiating UE.
Observation 2: LBT outcome on the reserved resource is not guaranteed and excluding such resource resource in the candidate resource selection may lead to resource in-efficiency. 

Proposal 1: Support separate channel access procedure for uplink and sidelink in Rel-18 i.e., uplink and sidelink does not share the same UE initiated COT. 
Proposal 2: A responding UE can transmit PSFCH(s) in a COT to UE(s) other than the COT initiator UE.
Proposal 3: To confirm above working assumption, and support CPE can be transmitted between any two consecutive SL transmissions between COT initiator and responder.
Proposal 4: Support to indicate a certain CPE starting position in DCI format 3_0 for Tx UE in mode 1.
Proposal 5: RAN1 needs to define mechanism for COT recipient to select one COT sharing indicator/COT donor. 
Proposal 6: If a UE indicates the value of remaining COT duration other than "0 slot" in a SCI format within the UE's initiated COT, the UE should provide consistent COT sharing information in all the subsequent transmission occasions, if any, occurring within the same UE's initiated COT.
Proposal 7: If a UE receives an SCI with COT sharing information and the cast type indicator for the additional ID indicates ‘11’, the UE ignores the additional ID 24-bit field and does not determine an additional ID from the SCI.
Proposal 8: Before discussing relaxations of channel access behaviour for SL-U in case of multiple TB transmissions on a carrier, RAN1 needs to have the technical discussion and agreement whether such a new transmission behaviour will be supported. This may involve RAN4's feedback on the feasibility and corresponding constraints. 
Proposal 9: To avoid priority-based dropping of HARQ-ACK associated with a CWS reference window, a Tx UE includes a 1-bit field to indicate if the corresponding PSFCH falls within the TX UE’s reference window. 
Proposal 10: In response to a HARQ-ACK determined to be associated with a CWS reference window, an Rx UE would prioritize the transmission of the HARQ-ACK feedback among multiple transmitting and/or receiving with the same symbol. In that case an Rx UE uses the lowest priority value for the corresponding PSFCH priority determination (instead of the 3-bit field in the SCI).
Proposal 11: When Type-1 channel access procedure is used for PSFCH transmission for unicast, Rx UE may adjust contention window size based on NDI detection result and previous HARQ-ACK feedback.
Proposal 12: In order to support efficient transmissions of S-SSB in a shared COT, the following mechanisms should be adopted:
· Option A: A responding UE over a shared COT for purposes of S-SSB transmissions can be any UE receiving the COT sharing indicator
· Option B: The ‘additional ID’ functionality with the COT sharing indicator is supported and indicates one or more SLSS IDs + Iic to identify which synchronisation reference UE is allowed to use the shared COT for transmissions of S-SSB
· Note: Neither of the proposed options are meant to allow such a UE to transmit signals/channels other than S-SSB, unless the UE is a target of a PSCCH/PSSCH transmission by a COT initiator. 
Proposal 13: For an S-SSB occasion located within a shared COT, a responding UE can access the shared COT with Type 2 channel access for S-SSB after decoding COT-SI.
Proposal 14: 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 S-SSB transmissions on multiple channels.
Proposal 15: On multiple-channel access procedure for S-SSB transmissions, the LBT type (type-1 or type-2) can be determined according to whether the S-SSB occasion in a channel overlaps with a COT.
Proposal 16: Support irregular shaped candidate multi-slots resource for MCSt.
Proposal 17: RAN1 support assigning more than 3 consecutive resources with a gap less than 25µs using multi-slot scheduling. 
Proposal 18: Support multiple CPE starting position on the reserved resource while allowing COT initiated UE to select one of the starting positions on the reserved resource for type 2 LBT to check the LBT outcome and transmission status of the UE on the reserved resource.  
Proposal 19: FBE-based channel access is supported for sidelink transmissions in FR1 unlicensed spectrum.
Proposal 20: LBT is performed before the PSFCH TX/RX determination and selection of simultaneous PSFCH transmissions. The UE determines the transmission or reception of PSFCH according to the LBT result, and the UE selects simultaneous PSFCH transmissions only from the PSFCHs with successful LBT procedure.
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