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1 Introduction

In this document, we mainly share our thoughts on the scope of R16 NR-U Work Item.
2 Discussion

The study of NR-U was targeting for studying a single global solution for NR-based access to unlicensed spectrum with the NR concepts, and for achieving multi-Gbps data rates with reduced implementation complexity for both eNB and UE with wider bandwidth compared to carrier aggregation operations in LAA-LTE. 
Candidate solutions should be applicable to sub-7GHz unlicensed bands (e.g., 5GHz, 6GHz) and to scenarios where a NR-U carrier operating standalone in unlicensed spectrum, or was anchored to a legacy LTE carrier by dual-connectivity (DC), or was anchored to a NR carrier by DC or carrier aggregation (CA), to maximize the applicability of NR-U. 
In addition, fair coexistence between NR-U and other technologies such as Wi-Fi, as well as between NR-U systems themselves, should be ensured.
The studies of spectrum, deployment scenarios, fair coexistence and potential design enhancements based on NR system are concluded in the technical report. 
NR-U design could target for sub-7GHz unlicensed bands with wide bandwidth, e.g., 5 GHz and 6 GHz band. Five scenarios are identified including NR-U carrier operating standalone, NR-U carrier assisted by NR anchor carriers for both downlink and uplink with ideal or non-ideal backhaul, NR-U carrier assisted by LTE anchor carriers for both downlink and uplink with non-ideal backhaul, and the deployment where NR-U carrier for downlink and an anchor carrier for uplink transmission.
Multiple channel access schemes are studied and it shows that when the appropriate channel access schemes are used, it is feasible for NR-U to achieve fair coexistence with Wi-Fi, and for NR-U to coexist with itself, under evaluated conditions in the TR.
From physical layer perspective, the functionalities required to support NR-U scenarios are studied under the regulatory impacts such as PSD limitation or OCB requirement. Potential new physical channel designs subject to regulatory requirements, e.g., PUCCH, flexible frame structure, enhanced initial access procedure with additional transmission opportunities, enhanced radio resource management (RRM) and radio-link monitoring/failure (RLM/RLF) operation, efficient HARQ-ACK feedback and efficient configured grant transmission are studied and the corresponding feasibilities are identified. 
From higher layer perspective, both 4-step RACH and 2-step RACH for contention-based RACH procedure are identified feasible for NR-U. 
Based on the above discussion we provide our thoughts on the scope of R16 NR-U WI:

· Scenarios include both LAA and standalone deployment, i.e., Scenario A, B, C, [D], E in the TR
· Features to support efficient transmission in NR-U 
· Flexible BWP operation with wide bandwidth, e.g., larger than 20MHz 
· Flexible resource allocation in time domain and frequency domain
· Potential new PUCCH design under regulatory requirements
· Enhancements to DRS/SSB transmission, e.g., additional opportunities
· Enhancements to system information related transmission including MIB/RMSI/OSI/Paging

· Enhancements to RRM and RLM/RLF procedures, e.g., new metric

· Enhancements to RACH procedure, e.g., additional opportunities
· Flexible HARQ-ACK feedback in the same shared COT and in a separate COT
· Efficient configured grant transmission, e.g., CBG-based feedback and transmission, link adaptation
· Enhancements to LBT schemes 
· Appropriate LBT schemes for different transmission cases
· Necessary enhancements based on NR characteristic, e.g., CBG-based contention window size adjustment, potential new access priority per logical channel, i.e., PRACH
· [Possible enhanced LBT schemes, e.g., directional LBT, receiver-assisted LBT]
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