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Background
In RAN#77 meeting revised SID on NR-based Access to Unlicensed Spectrum (NR-U) was approved [1]. The scope of the study includes dual connectivity between LTE and NR-U (LTE+NR-U DC), carrier aggregation between licensed band NR and NR-U (NR+NR-U CA) as well as standalone NR-U (SA NR-U) operation. Furthermore, applicability to not only sub-6GHz but also above-6GHz unlicensed bands (e.g. 37GHz, 60GHz) would be studied.
In this contribution we present our views on deployment scenarios for NR-U operation.
 
Dual connectivity between LTE and NR-U
LTE systems have been extending their coverage worldwide, and there is a strong demand that the existing data traffic is to be offloaded. Taking the data offloading into account, this is a key deployment scenario for NR-U. In addition, the initial Rel-15 NR has already supported EN DC operation. Initial NR cell deployments are likely to be based on EN DC. Therefore, this deployment scenario should be considered with a high priority.

Observation 1: 
· LTE+NR-U DC is the most important deployment scenario from the viewpoint of offloading of the existing LTE data traffic.

Carrier aggregation between NR and NR-U
This deployment scenario is similar to LTE LAA where PCell is always operated in licensed band and LAA SCell is additionally configured for data traffic offloading. The initial Rel-15 NR has already supported CA operation. Therefore, this is a basic deployment scenario for NR-U and should be supported. This deployment helps a smooth migration from LTE LAA operation to NR-U operation for the networks which support LTE LAA operation already. A possible difference from LTE LAA may be an uplink control information transfer. In LTE LAA uplink control is carried via a licensed band only. It should be discussed whether or not NR+NR-U CA follows the same principle.

Observation 2: 
· NR+NR-U CA operation helps a smooth migration from LTE LAA operation to NR-U operation for the networks which support LTE LAA operation already.

Dual connectivity between NR and NR-U
NR supports both FR1 and FR2. A typical deployment may be that NR PCell is operated in low frequency spectrum to keep a wide coverage while NR-U operation relies on high frequency spectrum to have more bandwidth. NR and NR-U operations in far apart different spectrums may be likely to be provided by different gNBs. NR+NR-U DC operation allows non-colocated deployments between licensed band NR and NR-U.
[bookmark: _Hlk505262849][bookmark: _Hlk505266049]On the other hand, standardization work on dual connectivity between NR cells only has not been done yet. Therefore, it is preferable to wait and see progress on the licensed band NR DC standardization work.

Observation 3: 
· Licensed band NR DC standardization work needs to be proceeded before starting NR+NR-U DC study.


Standalone NR-U
Standalone operation can provide more usages of NR-U potentially with lower deployment cost. An attractive use case is industrial use such as Smart Factory. From the security point of view, these industrial networks should be isolated from the regular cellular networks. From the Layer-1 functionality perspective, standalone NR-U requires almost same functions as LTE+NR-U DC.

Observation 4: 
· NR-U standalone operation is beneficial especially for industrial use.

Conclusion
In this contribution we present our views on deployment scenarios for NR-U operation, and we made the following observations:

Observation 1: 
· LTE+NR-U DC is the most important deployment scenario from the viewpoint of offloading of the existing LTE data traffic.

Observation 2: 
· NR+NR-U CA operation helps a smooth migration from LTE LAA operation to NR-U operation for the networks which support LTE LAA operation already.

Observation 3: 
· Licensed band NR DC standardization work needs to be proceeded before starting NR+NR-U DC study.

Observation 4: 
· NR-U standalone operation is beneficial especially for industrial use.
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