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1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In the RANP #77 meeting, the revised SID on NR-based access to unlicensed spectrum was agreed [1]. And one of the objectives in this SID was:
· The study should look into scenarios and solutions where NR-LAA is anchored to a legacy LTE carrier by dual-connectivity (DC) similar to the NSA mode of regular NR operation, as well as CA based aggregation with a 5G NR anchor.
· Furthermore, it is beneficial to consider standalone operation of NR in unlicensed spectrum at an early stage and the study should address this.
· The NR-based unlicensed access design should allow fair coexistence across RATs and within NR-based systems operating in unlicensed spectrum.
· Consider unlicensed bands above 52.6GHz to the extent that waveform design principles remain unchanged with respect to below 52.6GHz bands.
This contribution mainly discusses on deployment scenarios for NR unlicensed operation.

2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
In 3GPP Rel-13, LTE operates on unlicensed band has been discussed as LAA which licensed assistance is needed in scope of LAA. LAA targets the carrier aggregation operation in which one or more low power SCells operate in unlicensed spectrum. LAA deployment scenarios encompass scenarios with and without macro coverage, both outdoor and indoor small cell deployments, and both co-location and non-co-location (with ideal backhaul) between licensed and unlicensed carriers [2]. Mainly four LAA deployment scenarios have been supported, that is,
Scenario 1: Carrier aggregation between licensed macro cell (F1) and unlicensed small cell (F3).
Scenario 2: Carrier aggregation between licensed small cell (F2) and unlicensed small cell (F3) without macro cell coverage.
Scenario 3: Licensed macro cell and small cell (F1), with carrier aggregation between licensed small cell (F1) and unlicensed small cell (F3).
Scenario 4: Licensed macro cell (F1), licensed small cell (F2) and unlicensed small cell (F3), Carrier aggregation between licensed small cell (F2) and unlicensed small cell (F3).
In the LAA deployment in the above scenarios, CA functionalities are used as a baseline to aggregate PCell on licensed carrier and SCell on unlicensed carrier. When non-ideal backhaul is applied between a Macro cell and a small cell cluster in Scenarios 3 and 4, a small cell on an unlicensed carrier has to be aggregated with a small cell on a licensed carrier in the small cell cluster through ideal backhaul.
For NR operates on unlicensed band, one target of NR WI design is better forward compatibility to unlicensed band operation. Four CA scenarios in LAA should be included in NR unlicensed. Besides that, some new scenario should also be include, which includes,
Scenario 5: Carrier aggregation between unlicensed NR small cell (F3) and unlicensed LTE (LAA) small cell (F3’) without macro cell coverage.
Scenario 6: Dual connectivity between licensed NR macro cell (F1) and unlicensed NR small cell (F3).
Scenario 7: Dual connectivity between licensed LTE macro cell (F1) and unlicensed NR small cell (F3).
Scenario 8: Licensed macro cell (F1), licensed small cell (F2) and unlicensed small cell (F3), Carrier aggregation between licensed small cell (F2) and unlicensed small cell (F3), Dual connectivity between licensed macro cell (F1) and licensed small cell (F2).
Scenario 9: Standalone operation of unlicensed small cell (F3).
[bookmark: _GoBack]	In study item, NR unlicensed operation should study the feasibility of above five new scenarios. As NR unlicensed band may have a higher frequency, the coverage of NR unlicensed operation will be limited. Dual connectivity of LTE or NR macro cell and NR unlicensed cell has strong advantage for control plane connective maintenance and improve data rate as much as possible. Unlicensed operation without carrier aggregation of licensed band has strong demand and widely uses case. Hence, dual connectivity and standalone operation should be involved in the scope of NR unlicensed operation. 
Proposal 1: Carrier aggregation, dual connectivity and standalone scenario and deployment should be studied in NR unlicensed operation.

3 Conclusion
In this contribution, we provided our views on deployment scenarios for NR unlicensed operation and proposed that:
Proposal 1: Carrier aggregation, dual connectivity and standalone scenario and deployment should be studied in NR unlicensed operation.
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