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Background
[bookmark: _Hlk57107786]The WI on NR sidelink evolution [1] includes an objective to study and specify support for sidelink operation in the unlicensed bands with focus on the FR1 unlicensed bands, n46 and n96/n102. The agreements related to SL-U channel access mechanism at the 3GPP RAN WG1 #112bis-e meeting are listed below [2].
Agreement
[bookmark: _Hlk132797182]The existing NR-U EDT procedures for uplink transmissions is taken as the baseline for SL-U in Rel-18.
· FFS: details for S-SSB and PSFCH transmissions (e.g., EDT determination based on PC,MAX and/or network configured EDT, value for TA), if needed

Agreement
For the CPE agreements reached so far in this agenda, the 1 or at most 2 symbols just before the next AGC symbol for CPE transmission is/are physical symbol(s).

Agreement
The container for carrying the COT sharing information from a COT initiator UE includes at least the SCI.
· FFS 1st and/or 2nd stage SCI

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

Agreement
Channel access procedures for SL multi-channel transmission(s) include the following cases.
· If a UE is scheduled to transmit on a set of channels C, and if the SL transmissions are scheduled to start transmissions at the same time on all channels in the set of channels C, or
· If a UE intends to perform sidelink transmissions on configured resources on the set of channels C, and if the SL transmissions are configured to start transmissions at the same time on all channels in the set of channels C, or
· If a UE intends to perform sidelink transmissions on selected resources on the set of channel C, and if SL transmissions are to start at the same time on all channels in the set of channels C.

Agreement
The draft LS to RAN4 on PSFCH and S-SSB transmissions over non-contiguous RB sets in R1-2304145 is endorsed.
Final LS to RAN4 in R1-2304218.

Agreement
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL unicast in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used as follows: 
· If ‘ACK’ is received, for every priority class ,  ; otherwise is increased to the next allowed value.
· Note: this is not applied to the case that reference duration includes multiple PSSCHs with ACK/NACK HARQ-ACK enabled, if that case is supported.

Agreement
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL groupcast option 2 in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used according to Option 2 when the ratio in Option 1 is not (pre-)configured; otherwise Option 1.
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration,  is reset to  for every priority class , otherwise increase  for every priority class  to the next higher allowed value.
· FFS: whether the ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, ‘NACK’ or ‘ACK+NACK’
· FFS: how to calculate the ratio
· Note: the (pre-)configuration ratio values of 100% is a valid candidate
· Option 2: If at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for every priority class  ; otherwise is increased.

Working assumption 
When multiple CPE starting candidate positions are (pre-)configured for PSCCH/PSSCH transmission, for the case of initiating a COT
· For partial RB set resource allocation, the UE selects a CPE starting position according to one of the followings (to be down-selected) according also to reservation information
· A (pre-)configured default CPE starting position
· The highest priority among the detected and the transmitted reservations
· Note: the exact condition and how to use reservation information needs to be decided
· FFS whether the behavior should be allowed for full RB set resource allocation
· FFS other condition including comparison of EDT and the measured energy associated the existing reservation
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· For the case of full RB set resource allocation, a CPE starting position is randomly selected among the one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission.
· FFS whether the behaviour should be allowed for partial RB set resource allocation
· Note: the exact condition and whether/how to use reservation information needs to be decided
· FFS whether the UE uses only the selected CPE starting position or a later CPE starting position(s) than the selected one (e.g., if failed or not finished) could be also used.
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· FFS whether this applies only to mode 2 or including mode 1 as well

Agreement
For 15 kHz, 30kHz and 60kHz SCSs, a set of CPE starting candidate position(s) for PSCCH/PSSCH is (pre-)configured or pre-defined in the spec (to be down-selected) separately for transmission within COT and transmission outside COT.
· Note: It is up to the (pre-)configuration or pre-definition in the spec (to be down-selected) whether each set of CPE starting candidate position(s) associated with Option 1 (1-symbol length) for CPE window or Option 2 (2-symbol length) for CPE window and whether each set of CPE starting candidate position(s) include one or multiple starting position(s)
· FFS whether the set(s) of CPE starting positions are (pre-)configured/pre-defined per priority
· FFS values for the (pre-)configured/pre-defined CPE starting candidate position(s) (including a default value) for each set, and whether the default value is the same or different for different sets

Agreement
Final LS to RAN2 in R1-2304257.
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.

Agreement
To resolve the Type 1 LBT blocking issue, where one UE performing a Type 1 LBT procedure for using its own selected/reserved resource(s) is blocked by another UE’s SL transmission at least in a slot preceding to the selected/reserved resource and causing the LBT to fail, further study the following options in a future meeting.
· Option 1:
· UE avoid selection of N consecutive resource(s) before a reserved resource with high priority when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE avoid selection of N consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
· FFS: the avoidance should be performed by L1 exclusion or L2 MAC selection
· FFS: whether / how to achieve this in RA mode 1
· FFS: How to determine value of N
· Option 2: 
· UE prioritizes/selects resource(s) for transmission in slot(s) after a reserved resource when transmission of the selected resource is able to share the initiated COT of the reserved resource (i.e., the selected resource(s) is within the COT duration of the reserved resource and the CAPC value of the selected resource(s) is equal to or higher than that of the reserved resource).
· UE prioritizes/selects resource(s) for transmission in slot(s) before a reserved resource when transmission of the selected resource is able to share its initiated COT with the reserved resource (i.e., the reserved resource is within the COT duration of the selected resource(s) and the CAPC value of the selected resource(s) is equal to or smaller than that of the reserved resource).
· FFS whether / how to achieve this in RA mode 1.
· Option 3: UE selects extra / more resources than required for transmitting a TB (i.e., overbooking) to accommodate potential Type 1 LBT failures. FFS how to determine/preconfigure the number of extra selected resources.
· Option 4: The expected LBT duration is determined firstly, then resource selection takes into account of the expected LBT duration is performed.
· Option 5: At MAC layer, selection of resource(s) among the reported set of candidate resources from L1 is up to UE implementation in mode 2 for SL-U, instead of random selection.
· Option 6: UE excludes frequency resources (if any) previously reserved via SCI by other SL UEs in the corresponding slot, when estimating the detected power within a sensing slot duration in Type 1 channel access.
· Option 7: SL UE deems channel busy only if the UE detects transmission other than SL transmission occupying the channel (e.g., exceeding the energy detection threshold), i.e., the energy detection for EDT checking in LBT procedure does not take into account the energy from SL transmissions.
· Option X: No solution is needed. To avoid inter-UE blocking from performing Type 1 LBT can be handled based on UE implementation (e.g., as the start timing to perform LBT sensing is determined by each UE).

Agreement
A higher layer parameter “absenceOfAnyOtherTechnology” is supported in Rel-18 for SL transmissions in unlicensed bands (e.g., by level of regulation).
· This is per carrier (pre-)configuration
· This parameter “absenceOfAnyOtherTechnology” is not expected to be provided if the SL-U carrier is overlapped with either the LTE-LAA or the NR-U carrier.

Conclusion
For defining the locations of CPE starting positions, RAN1 concludes that the NR-U principle for switching gaps is reused in SL-U, that is:
· The TX/RX switching gap is already included in the existing channel sensing structures
· The RX/TX switching gap is already included in the existing channel sensing structures

In this contribution we present our views on open and unaddressed issues on this topic.

Channel Access
EDT
In NR-U, the DL EDT for SS/PBCH is determined as
-	
	where:
-	=5dB for transmissions including discovery burst(s) as described in clause 4.1.2, and  otherwise; ;  is set to the maximum eNB/gNB output power in dBm, ;
It is noted that =10 dB for NR-U UL and the agreement on SL-U baseline. Due to the criticality of S-SSB transmissions for initial access and synchronization compared to other channels, we propose adopting the same EDT method as for NR-U discovery bursts. PSFCH transmissions can reuse the baseline EDT.
Proposal 1: S-SSB EDT follows NR-U DL discovery burst procedure. PSFCH reuses R18 SL-U baseline.
Semi-static channel access
In RAN1#112, there were discussions to down-prioritize semi-static channel access. For example, the following agreement was proposed:
•	Specification work to support channel access procedures for semi-static channel occupancy is supported for SL-U is lower priority in Rel-18.
o	Channel access procedures for semi-static channel occupancy from NR-U should be taken as the starting pointbaseline
o	If all essential details of channel access procedures for semi-static channel occupancy are not finalized by RAN1 August 2023 meeting, channel access procedures for semi-static channel occupancy will not be specified for SL-U in Rel-18.

We believe introducing semi-static channel access to SL-U is less complex than dynamic channel access, since the principles of UE-initiated semi-static channel access introduced in Rel-17 can be applied to sidelink. The essence of Rel-17 UE-initiated semi-static channel access is captured below from TS 37.213:

A UE initiates a channel occupancy in a period of duration  if the UE transmits a UL transmission burst starting at the beginning of the period immediately after sensing the channel to be idle for at least a sensing slot duration  and ends the transmission of the UL transmission burst before the start of the idle duration of that period. When the UE initiates a channel occupancy in that period, the UE shall not transmit any transmission(s) within the idle duration of that period. 
Translating this scheme to the sidelink case implies that a UE with at least PSSCH/PSCCH transmissions can initiate a semi-static channel occupancy, and no SL-U transmissions are allowed within the idle duration of that period. Then within the channel occupancy, the UE-to-UE COT sharing schemes designed to date in Rel-18 are also applicable.
Proposal 2: Do not de-prioritize channel access procedures for semi-static channel occupancy. UE-initiated semi-static channel access introduced in Rel-17 should be taken as the baseline.
Type 1 LBT blocking issue
This issue arises when one UE performing a Type 1 LBT procedure for using its own selected/reserved resource(s) is blocked by another UE’s SL transmission at least in a slot preceding to the selected/reserved resource and causing the LBT to fail. Eight options to address this issue were listed in RAN1#112bis-e, including not introducing an optimization for this case. Option 7: ‘the energy detection for EDT checking in LBT procedure does not take into account the energy from SL transmissions,’ hints at a form of signature detection to distinguish SL-U from non-SL-U transmissions, its not clear how this detection can be performed when NR-U only supports vanilla ED. Option 4: ‘The expected LBT duration is determined firstly, then resource selection that accounts for the expected LBT duration is performed,’ is the most realistic option outside of X since the start time of CCA is up to UE implementation. 

Proposal 3: For Type 1 LBT blocking, support Option 4 or X.

COT Sharing
For UE-UE COT sharing, it has been agreed that a responding UE sends PSSCH/PSCCH to the CO initiating UE when the source and destination IDs are symmetric. For PSFCH in response to a CO-initiating UE, there is an open issue regarding whether the responding UE can transmit PSFCH(s) to UE(s) other than the initiator. Not allowing this operation would severely limit the efficient utilization of SL-U shared spectrum. For example, a responding UE may have pending HARQ feedback for the initiator as well as for a second UE for which it could not send HARQ feedback in a previous CO due to processing time limits. Forcing PSFCH to be transmitted only in a pair-wise manner will result in many additional CO initiations simply to send PSFCH, and unnecessary delays in CWS adjustment by UEs that have not received pending HARQ feedback.
Proposal 4: For UE-UE COT sharing, a responding UE with PSFCH transmission can transmit PSFCH(s) to UE(s) other than the initiator.
Similar logic holds for COT sharing when performing PSSCH/PSCCH transmission(s). A responding UE may have a pending PSSCH carrying a CSI report for another UE as well as a PSSCH that is scheduled by the initiator UE.
Proposal 5: For UE-UE COT sharing, support the case where 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.

Summary of Proposals
This contribution presented the following proposals for R18 SL-U channel access.

Proposal 1: S-SSB EDT follows NR-U DL discovery burst procedure. PSFCH reuses R18 SL-U baseline.
Proposal 2: Do not de-prioritize channel access procedures for semi-static channel occupancy. UE-initiated semi-static channel access introduced in Rel-17 should be taken as the baseline.

Proposal 3: For Type 1 LBT blocking, support Option 4 or X.

Proposal 4: For UE-UE COT sharing, a responding UE with PSFCH transmission can transmit PSFCH(s) to UE(s) other than the initiator.
Proposal 5: For UE-UE COT sharing, support the case where 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.
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