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In RAN1#110-e, a Rel-18 SI for NR SL on unlicensed spectrum (NR SL-U) has been discussed and following agreements were made on channel access mechamism [1]:
	Agreement
The following evaluation scenario can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT in a shared channel.
· Scenario 1 (commercial use cases) – recommended:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
· Option 1: a pairs topology for SL-U from R1-2205033 – recommended
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· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one is Wi-Fi or NR-U.
· For NR-U / Wi-Fi, the same number of UEs / Wi-Fi STA as the total number of SL-U devices are dropped in the area. The NR-U UE / Wi-Fi nodes are dropped uniformly per gNB/AP per 20 MHz.
· Companies should report if they used a different number of UEs / Wi-Fi STA as the total number of SL-U devices, as an additional evaluation scenario.
· For evaluation of unicast traffic, the topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area. 
· Companies should report how SL-U UEs are paired
· 6 SL-U pairs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 
· Companies should report how SL-U UEs form a group
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area.
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· Option 2: SL UE clusters (R1-2203146)
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· Indoor layout and UE dropping model with N = 3 or 6 clusters and each with M=5 UEs
· Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
· No overlapping among the N clusters
· For coexistence, there are two operators to model two RATs at a time, where the red one is Wi-Fi AP or NR-U gNB. NR-U UE / Wi-Fi STA are dropped uniformly per gNB/AP.
· Simulation bandwidth can be larger than 20MHz (e.g., 80MHz)
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 10)
· FFS whether/how the PDB requirement can be captured
· Option 2: FTP model 3 with arrival rate satisfying one of the followings:
· BO Low load: 10%~25%
· BO Mid load: 35%~50%
· BO High load: above 55%
· Option 3: XR cloud gaming model in TR38.838
· FFS whether/how the PDB requirement can be captured
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· Interference model: 
· Layout option 1: Explicit modelling of NR-U / WiFi transmissions (as per TR38.889)
· Note, for the interference traffic model:
· The same or equivalent traffic model setting as SL-U should be used as much as possible to achieve equal load (e.g., SL-U RAT offered load equal the interfering RAT’s offered load). 
· The same number of traffic flows should be used between SL-U and the interfering RAT (e.g., 10 UEs with 10 flows, and 5 STAs with 2 flows each, one for DL and one for UL)
· Companies should report if they used a different assumption, as an additional evaluation scenario.
· Performance metric: UPT, latency, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure. 
· FFS: UE satisfaction/system capacity as section 7.2 in TR 38.838 for XR traffic evaluation
· FFS for groupcast and broadcast
· Fair coexistence criterion between SL-U and the interfering RAT (e.g., according to NR-U TR38.889)

Agreement
· CW adjustment
· NR-U DL CW adjustment mechanism is used as the baseline for SL-U when SL-HARQ feedback is enabled in SCI for unicast 
· FFS any necessary update for SL-U operation
· FFS: how to determine CW size when SL-HARQ feedback is disabled in SCI
· FFS the case of groupcast option 1 (NACK-only) and groupcast option 2

Agreement
· Type 2A/2B/2C SL channel access procedures
· Type 2A channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≥ 25μs in a shared channel occupancy
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2A is used also for the case of short control signalling transmission
· Type 2B channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE at least when the gap is 16μs in a shared channel occupancy
· FFS the case when the gap is between 16 and 25us
· FFS any other transmission by a UE (e.g., other than COT sharing)
· Type 2C channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≤ 16μs in a shared channel occupancy and the duration of the corresponding transmission is at most 584us.
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2C is used also for the case of short control signalling transmission
· FFS under which conditions (other than the gap) UEs can apply the Type 2A/2B/2C SL channel access procedures
· FFS under which conditions Type 2B or Type 2C is applied in case of a gap of 16 μs

Agreement
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details

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



In this contribution, we discuss technical aspects related to the channel access mechasnism to support the NR SL operations on FR1 unlicensed spectrum.
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In co-existence perspective, the regulations related to the channel access mechanism on unlicensed spectrum should be complied with wireless communication systems. In general, Wi-Fi system and other 3GPP RATs e.g., LTE LAA and NR-U systems currently well are operating on unlicensed spectrum e.g., 5GHz/6GHz unlicensed bands, based on the regulation including LBT procedure, in terms of fair co-existence. In that sense, it has been started to discuss on what channel access mechanisms need to be introduced for Rel-18 SL-U, and RAN1 made several agreemments for channel access mechanisms based on the legacy channel access procedures from the NR-U according to the SID of SL-U.
In unlicensed spectrum, there are two types of channel access mechanism, i.e., Frame Based Equipment (FBE) and Load based Equipment (LBE). 
LBE performs LBT with back-off mechanisms, which are specified by Type 1 channel access procedure in NR-U. A wireless node can transmit whenever the channel is sensed as idle, otherwise a wireless node should perform further CCA sensing until the selected back-off counter reaches zero. According to channel access priority class (CAPC) LBE is based on determination on several factors related to channel access procedure e.g., Contension Window Size, MCOT, back-off counter and so on. For example, if there is an important message to be transmitted, the channel access procedure with higher priority needs to be performed (e.g. CAPC (p) = 1), where the maximum contention window size is very small compared to the that of lower priority class (e.g. CAPC (p) = 4). Based on that, LBE allows further flexible and dynamic channel access procedure  according to the channel access priority class.
Meanwhile, FBE has different characteristics in terms of channel access procedure and frame-based channel access that only allow a UE perform channel sensing (CCA) and start to transmit at fixed starting point in a frame e.g., beginning of a frame. FBE has advantage of better multiplexing (e.g. FDM) among UEs, comapred to the LBE, since the UEs commonly perform CCA during the same time duration so that inter-UE blocking problem may not be happened. 
Given that the discussion above, it is beneficial to fully reuse both LBE and FBE for SL-U as well, depending on the SL-U deployment scenarios, channel conditions and so on. Either way can be very useful according to what SL-U scenarios is considered and thus those would be considerable for SL-U.
Proposal 1: It is beneficial to support both LBE and FBE for SL-U.

In RAN1#110, it was discussed on the CAPC table for type 1 channel access procedure for SL-U, focusing on which CAPC table(s) from NR-U should be baseline for SL-U. Considering the various application scenarios and deployment environments for SL-U system, we believe that both CAPA tables are well justified depending on the application scenarios. For example, as discussed before, applications with anchor-node UE to consistently share longer duration COTs may be preferred to use the DL CAPC while in ultra-ense network scenarios, it is preferrable to use the UL CAPC since it can have a wider range of contention windows to get more change to access the channel by using more number of back-off. In that sense, at this time we don’t have strong disadvantages and difficulties to support the both CAPC tables as those have been already specified in NR-U. If there may be some improvements and modifications on the CAPC tables to well be applicable to SL-U, we can further study it.
Proposal 2: It can be baseline that either the DL CAPC or UL CAPC table from NR-U is configured for SL-U operation.

In LBE based channel access procedure, there are four types of channel access procedures defined in NR-U on unlicensecd spectrum such as Type 1, Type 2A/2B/2C. Type 1 channel access is appicable to any DL or UL transmission whenever back-off counter reaches zero by sensing idle on the channel. Type 2A has deterministic time duration (25us) for channel sensing that needs to be idle before transmission. Similarly, for Type 2B and 2C, it has different deterministic time durations with 16us<= x <25us and <16us, respectively. For DL channel access, Type 1 can be used for any DL transmissions while Type 2 series needs to be applied for specific DL transmissions e.g., discovery burst or transmissions by a gNB following transmission by a UE after a gap of 25 us/16us in a shared channel occupancy. For Type 2 UL channel access, it can be used for UL transmission in the case where COT sharing indication is provided by a gNB.
For SL-U, it can be basically considered to apply Type 1 channel access to PSCCH/PSSCH (including 2nd SCI) transmissions while for PSFCH transmission and SL-SSB, Type 2 channel access seems be more appropriate. If COT sharing is applicable, one of Type 2A/2B/2C channel access can be used before following SL transmission during the shared COT.
Proposal 3: Type 2A channel access can be adopted for PSFCH transmission and SL-SSB transmission.
Proposal 4: Type 2A/2B/2C channel access can be basically adopted for PSCCH/PSSCH in case of UE-to-UE COT sharing.

On UE-to-UE COT sharing, there are two main alternatives to be discussed in this meeting as shown in section 1. The main difference between two alternatives is that what channel type(s) of the COT initiating UE’s transmission is considered for the determination of the target receiver. We think that it results in further complexity and specification works if alt 2 is supported for UE-to-UE COT sharing where Alt 2 (in agreement in RAN1#110) means that A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the COT initiating UE’s transmission in the COT. Because it should be required to support additional signaling or procedure to identify the SL UE is a target receiver, while Alt 1 is not needed for that. So, we prefer to support Alt 1 for UE-to-UE COT sharing.
Proposal 5: It is preferable to support Alt 1 for UE-to-UE COT sharing.

Following EU regulations, Short Control Signaling can be considered for SL-U. That is, if the specified regulation of SCS is met in unlicesed band, the transmission during short period is allowed without LBT. Basically, SCS is applicable to any transmissions perferming in short time period. For example, a UE receiving PSSCH from other UE can transmit PSFCH according to SCS regulation if allowed, in case COT sharing is not indicated. Similarly, a UE who want only SL-SSB in a given time (assuming SL-SSB Tx period is short enough) can also transmit SL-SSB by SCS. For SL-U, it is expected that PSFCH using a few number of OFDM symbols can be tranmitted without LBT according to SCS regulations but, SL-SSB needs to be further studied depending on SL-SSB slot structure in SL-U.
Proposal 6: It can be considered at least for PSFCH to introduce short control signaling transmission for SL-U. FFS other SL channel/signals.


SL resource allocation
In last RAN1 meeting, it was agreed that both legacy SL mode 1 and mode 2 are supported for SL-U as well. For SL-U mode 1, since it is assumed that Uu operation between gNB and Tx UE should be performed on licensed band according to SID, the mode 1 related signalings e.g., SL SR, SL DCI signaling or RRC resource configuration will not affect the SL-U operations. However, as a gNB does not have any idea on whether SL scheduling information provided by the gNB is successfully used by the Tx UE (i.e. LBT success), it can’t guarantee that Mode 1 SL scheduing is always ensured as in legacy SL mode 1. Accordingly, how to handle this problem in SL-U needs to be discussed in RAN1. One possible way is to allow gNB perform LBT in same unlicensed carrier, in order to recognise the channel is idle or not before the SL mode 1 scheduling to the Tx UE. If it is not preferred to require the LBT capability at gNB side as well then other solutions e.g. additional SL scheduling information can be found. In addition, it is also needed to be discussed on how SL HARQ feedback is performed by UL channel (e.g. PUCCH) and what UL channel Tx timing and resource are determined by the Tx UE.
Proposal 7: It needs to be discussed on how to ensure reliability of SL scheduled resources from gNB in SL-U mode 1. 

For mode 2 in SL-U, it can be considered that sensing and resource selection procedure as in legacy mode 2 is used to avoid the collisions of SL Tx UEs (intra-RAT) while LBT is performed to avoid inter-RAT collisions. Sensing procedure is performed to select resources for future SL transmissions by defining sensing window and section window. The purpose of LBT procedure is to have right to access the unlicesed spectrum using CCA period, in order to identify whether a channel is using by other RATs or SL UEs. It looks similar each other but, they have different purpose and so independent operation in SL-U. Therefore, it should be firstly focused on how both sensing and LBT is efficiently performed by Tx UE in RAN1. For example, in order to handle the LBT failure on the selected resources by mode 2 procedure, larger number of SL resources selected by MAC can be allowed.
Proposal 8: It needs to be discussed on how to handle the LBT failure on the selected resources by mode 2 procedure.
Conclusion
In this section, we summarize the our proposals on channel access procedure for SL-U as follows:
Proposal 1: It is beneficial to support both LBE and FBE for SL-U.
Proposal 2: It can be baseline that either the DL CAPC or UL CAPC table from NR-U is configured for SL-U operation.
Proposal 3: Type 2A channel access can be adopted for PSFCH transmission and SL-SSB transmission.
Proposal 4: Type 2A/2B/2C channel access can be basically adopted for PSCCH/PSSCH in case of UE-to-UE COT sharing.
Proposal 5: It is preferable to support Alt 1 for UE-to-UE COT sharing.
Proposal 6: It can be considered at least for PSFCH to introduce short control signaling transmission for SL-U. FFS other SL channel/signals.
Proposal 7: It needs to be discussed on how to ensure reliability of SL scheduled resources from gNB in SL-U mode 1.
Proposal 8: It needs to be discussed on how to handle the LBT failure on the selected resources by mode 2 procedure.
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