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1. INTRODUCTION
In this contribution, we discuss about sidelink on unlicensed spectrum.
2. DISCUSSION
According to WID of Rel-18 SL, with more and more devices requiring higher throughput and higher data rate, sidelink transmission on wider frequency resources may be desired, and introduction of sidelink transmission on unlicensed spectrum with large spectrum availability may be one targeted solution. In order to have fair coexistence with other devices in same or different RAT or different techniques (e.g., WiFi) in unlicensed spectrum, listen before talk (LBT) may be required. LBT is one energy detection or sensing technique, according to LBT result which is idle or busy before transmission, a device could determine whether to allow for transmission. 
LBT could briefly separate into short LBT (e.g., CAT1-LBT, and CAT2-LBT) and long LBT (e.g., CAT4-LBT). For short LBT, a device is allowed to perform transmission without LBT or perform relative short LBT; while for long LBT, a device needs to perform transmission with LBT with relative longer time (e.g., with more sensing slots being idle and considering back off). According to TS 37.213, there are two channel access modes in NR-U: semi static channel access (e.g., FBE, frame based equipment) and dynamic channel access (e.g., LBE, load based equipment). According to TS 37.213, FBE is intended for environments where the absence of other RATs is guaranteed, which means FBE is beneficial for network controlled environment. For network controlled environment, there seems one RAN on unlicensed band which is beneficial for network vendor to deploy smart factor and support service required higher data rate. On the other hands, LBE may be targeted for environment with other RATs. Considering scenario of smart factory deploying SL-U, as it can be a network controlled environment, FBE is proposed to support in Rel-18 SL-U. In addition, considering another scenario of video sharing with higher amount of traffic within normal road, LBE is more preferred to have competing with other RATs. 
Proposal 1:   For Rel-18 SL-U, it’s beneficial to support both FBE and LBE mechanism in NR-U.
In Rel-16, there seems two sensing mechanisms utilized in different agendas, which are sensing and resource selection in NR V2X and LBT in NR-U. However, when it comes to SL-U, harmonizing these two sensing mechanisms needs some study. From our view, one simple direction is that TX UE, based on current NR V2X sensing mechanism, firstly selects resource(s) and also reserved resource(s). Then, TX UE shall perform LBT to initiate COT for transmission on the selected resource(s) or reserved resource(s). For instance, TX UE performs LBT immediately before the selected resource(s) or reserved resource(s). 
Proposal 2:	RAN1 studies how to harmonize sensing mechanism in NR V2X and NR-U.
Proposal 3:	For Rel-18 SL-U, TX UE performs LBT before sidelink transmission.
For type-1 channel access or CAT-4 LBT in NR-U, COT initiating device needs to randomly select a number value among [0, CWp], and CWp is a contention window size which is controlled by explicit or implicit feedback. For gNB initiating COT for downlink transmission, CWp could be controlled based on HARQ-ACK feedback in response to downlink transmission and such HARQ-ACK feedback could be delivered by PUCCH or PUSCH. For UE initiating COT for uplink transmission, CWp could be controlled based on HARQ-ACK-ACK feedback in response to uplink transmission and such HARQ-ACK feedback could be delivered by DFI in PDCCH. When it comes to SL-U, as there are PSFCH over PC5 interface, it’s considered to control CWp based on SL HARQ-ACK feedback.
Proposal 4:	For Rel-18 SL-U, it supports to control contention window size based on at least SL HARQ-ACK feedback.
Regarding SL mode-1, TX UE performs sidelink transmission according to dynamic sidelink grant or configured sidelink grant. When it comes to SL-U, gNB may indicate TX UE using CAT 2 or CAT 4 LBT before sidelink transmission on sidelink resource according to dynamic sidelink grant or configured sidelink grant. However, as Rel-18 WID specifies that Uu operation is on licensed spectrum, gNB seems has no chance to initiate a COT and share the COT to TX UE. In addition, once gNB initiates a COT, gNB is required to transmit something which is deemed as downlink transmission rather than sidelink transmission. Thus, there seems a need to study how gNB schedules sidelink resource(s) and how gNB can share its COT to TX UE for avoiding failed LBT. 
Proposal 5:	For Rel-18 SL-U, it needs study on how to ensure reliability of scheduled resource(s) from gNB regarding network scheduling mode (i.e. mode-1). 
[bookmark: _GoBack]In Rel-16, COT sharing is an important feature in NR-U. Once gNB or UE initiates a COT based on type-1 channel access or CAT-4 LBT, gNB or UE could share its COT to other side. Of course, some restrictions are specified when using shared COT from other device. When it comes to SL-U, we think COT sharing could also support over PC5 interface. For unicast sidelink transmission, once TX UE performs sidelink transmission, TX UE can anticipate SL HARQ-ACK feedback on PSFCH in response to the unicast sidelink transmission. If TX UE could share its COT to target RX UE, SL HARQ-ACK feedback transmitted by the target RX UE could gain from lower probability of LBT failure as the sidelink transmission is based on shared COT from TX UE. 
Proposal 6:	For Rel-18 SL-U, it’s beneficial to support COT sharing between TX UE and RX UE.
3. CONCLUSION
In this contribution, we have following proposals:
Proposal 1:   For Rel-18 SL-U, it’s beneficial to support both FBE and LBE mechanism in NR-U.
Proposal 2:	RAN1 studies how to harmonize sensing mechanism in NR V2X and NR-U.
Proposal 3:	For Rel-18 SL-U, TX UE performs LBT before sidelink transmission.
Proposal 4:	For Rel-18 SL-U, it supports to control contention window size based on at least SL HARQ-ACK feedback.
Proposal 5:	For Rel-18 SL-U, it needs study on how to ensure reliability of scheduled resource(s) from gNB regarding network scheduling mode (i.e. mode-1). 
Proposal 6:	For Rel-18 SL-U, it’s beneficial to support COT sharing between TX UE and RX UE.
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