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1	Introduction 
In this discussion paper we focus on the motivation and objectives of using unlicensed spectrum for sidelink communication and present our views on this item. 
2	Motivation 
Plenty of use cases for sidelink communication, e.g., V2X (e.g., vehicle, road side unit, pedestrian), AR/VR (e.g., head-mounted display, immersive gaming), smart home (e.g., smart camera, smart lock, intelligent speaker), and the application of connecting the low power wearable devices (e.g., smart watch, smart glasses) to the network via a smart phone is emerging, the requirements for the above use cases are quite diverse. e.g., the required data rate can be ranged from several Mbps (e.g., for sidelink communication between the wearable devices to the smart phone) to Gbps (e.g., for AR/VR applications, or for the extended sensors for vehicle to vehicle to exchange the raw or processed data gathered through local sensors or live video images among vehicles, road site units, and V2X application servers), and the required latency can be varied from tens of microseconds (e.g., for AR/VR and V2X applications) to tens of milliseconds (e.g., for smart home and wearable devices). It is not sufficient to use the limited licensed spectrum for sidelink communication to satisfy the stringent requirements especially when there are many devices/vehicles in the serving area. 
Unlicensed spectrum is more and more important for hot spot scenarios, e.g., using unlicensed spectrum to provide communications among the sensors in large factories or appliances at home can not only improve the data rate via using the wide unlicensed spectrum but also offload the traffic from licensed spectrum and reduce the operation cost. For Rel-16 NR-based access on unlicensed spectrum (NR-U), the unlicensed spectrums of the highest interest for specification include the 5GHz unlicensed band and the 6GHz band for unlicensed use (e.g., US 5925 – 7125 MHz, or European 5925 – 6425 MHz, or parts thereof), which can provide several hundreds of MHz bandwidth or even about 1GHz bandwidth. 
Based on the standardization outcome of Rel-16 NR-U, 3GPP has already agreed to extend the designed NR-U technologies to other scenarios, e.g., using unlicensed spectrum for URLLC in controlled environments in Rel-17. In detail, RAN1 shall specify the support for UE-initiated COT for FBE and tailor the UL configured-grant enhancements in NR-U for URLLC scenario. It is necessary to further extend the designed NR-U technologies to sidelink communication. 
Using unlicensed spectrum for sidelink communication can not only improve the data rate via using the wide unlicensed spectrum and reduce the latency via device-to-device direct communication but also offload the traffic from licensed spectrum and reduce the operation cost. In addition, the network coverage can be further extended by means of using UE-to-network relay over unlicensed spectrum. In case of higher data rate required for AR/VR application, the unlicensed spectrum over 60GHz (e.g., US 57GHz – 71GHz, or European 57GHz – 66GHz, or parts thereof) can be also used which provides several GHz bandwidths. 
For IMT systems, the licensed spectrum will remain fundamentally critical for providing seamless coverage, achieving the highest spectral efficiency, and ensuring the highest reliability of cellular networks. All of these cannot be achieved by unlicensed spectrum. At the same time, operations and applications relying on unlicensed spectrum as a complementary source of spectrum, via licensed spectrum assistance, or purely based on unlicensed spectrum, without associated licensed spectrum, are increasingly important to improve data connectivity for the use cases and applications of sidelink communications. 
As a result, it is straightforward to introduce existing technologies over unlicensed spectrum to sidelink communication so that not only very wide spectrum over 6GHz and 60GHz can be used to greatly increase sidelink data rate, the network can offload heavy traffic identified in new use cases to unlicensed spectrum, but also the vertical business can apparently reduce the CAPEX/OPEX.
The study work is more focused on sub-7G unlicensed spectrum (e.g., 5GHz, 6GHz) in the first phase and 60GHz unlicensed spectrum can be considered in the second phase. 
It is noted that regulation requirements on unlicensed spectrum and fair coexistence between cellular operations and other wireless technologies on same unlicensed spectrum should be guaranteed, e.g., by Listen-Before-Talk (LBT) mechanism.
3	Objectives
The objective is to identify the requirements and study solutions to support sidelink communication over unlicensed spectrums with or without the assistance from licensed spectrum, with the existing NR Rel-16/17 NR-U and sidelink technologies as the starting point. The following items can be focused:
·  Physical layer 
· Physical layer channels and signals
· Sidelink waveform design for PSCCH, PSSCH, and PSFCH to meet both OCB and PSD requirements. 
· Discovery Reference Signal (DRS) window containing at least SL SSBs, PSBCH and possibly CSI-RS with properties and extensions to handle reduced SSB and RMSI transmission opportunities due to LBT failure.
· SCI format design with consideration of LBT-related parameters.
· Physical layer procedures
· Resource allocation based on scheduling and sensing are included.
· UE-to-UE COT sharing among Tx UE and Rx UEs for simple channel access.
· Channel access mechanism for fair coexistence.
· Radio interface protocol architecture and procedures 
· Relevant protocol and procedure enhancements (e.g. RRC and MAC) to support service continuity on unlicensed spectrum. 
4	Conclusions
In this discussion paper we have presented our views on using unlicensed spectrum for sidelink communication. The relevant motivations and objectives are analysed in Section 2 and Section 3. Based on the above, we have below proposals: 
Proposal: Support a new item on using unlicensed spectrum for sidelink communication.
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