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1. Introduction & Background

In RAN#75, the study item of NR based access to unlicensed spectrum was agreed [1].  In the study item, it is stated that the study will address the following architectural scenarios:
· An NR-based LAA cell(s) connects with an LTE or NR anchor cell operating in licensed spectrum

· The study assumes the techniques for linking between Pcell (LTE or NR licensed CC) and Scell (NR unlicensed CCs) according to the NR WI

· An NR-based cell operating standalone in unlicensed spectrum, connected to a 5G-CN network with priority on frequency bands above 6GHz, e.g., for private network deployments; 
The potential deployment scenario for NR unlicensed operation may include the following [2].
1. Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)

a) NR-U SCell may have both DL and UL, or DL-only.

2. Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)

3. Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
4. Stand-alone NR-U
In this contribution, we will share our views on the above scenarios and analyze the feasibility of the deployments in the unlicensed spectrum
2. Deployement scenarios in NR unlicensed spectrum
1.1. Scenario 1: CA between licensed band NR and NR-U
 The carrier aggregation between licensed band NR (PCell) and unlicensed band NR-U (SCell) is the basic deployment scenario for the unlicensed spectrum operation. This deployment scenario is similar as the licensed assisted access (LAA) in LTE. The CA between NR  PCell and NR-U Scell can also be called NR LAA. The unlicensed spectrum provides data offloading for the operator. Both DL and UL carrier aggregation should be supported to offload the DL and UL data. 
The design principle of the NR LAA may reuse most of the design principles in LTE LAA, e.g. the design of the LAA can be a baseline for DL CA in NR unlicensed spectrum, and the design of the eLAA can be a baseline for UL CA in NR unlicensed spectrum. The channel access scheme, the RRM measurement, CSI feedback, etc. can be employed in the NR LAA with a few modifications to adapt to the NR frame structure or the regulations in the NR unlicensed spectrum. E.g. the maximum channel ocuppancy time (MCOT) and the the energy detection threshold may be different in NR LAA according to the regulation.
Proposal 1: The CA between the NR PCell and the NR-U SCell is the basic deployment scenario for NR unlicensed operation.
1.2. Scenario 2: Dual connectivity between licensed band NR and NR-U
Scenario 1 requires ideal backhaul between the NR PCell and the NR-U PSCell. However, in some scenarios, due to the limitation of the deployments, there may be no ideal backhaul available. One typical scenario is that the NR PCell and the NR-U SCell are non-collocated and connected with non-ideal backhaul. In this case, the dual connectivity between NR PCell and NR-U PSCell with PSCell operating in the NR unlicensed spectrum should be supported. The dual connectivity will relax the constrains from the NR licensed gNB site on the deployment of NR unlicensed spectrum
In order to support the dual connectivity in NR unlicensed spectrum, additional features should be studied, such as the PUCCH design, RACH procedure, etc. These features in NR licensed SCG can be a starting point for further study.
Proposal 2: The dual connectivity between the NR PCell and the NR-U PSCell should be supported for NR unlicensed operation.
1.3. Scenario 3: Dual connectivity between licensed band LTE and NR-U

Scenario 2 solves the problem that the NR PCell and the NR PSCell are not collocated. However, there may also be some scenarios that the NR PCell is not available. For example, in the first phase of NR (NSA), there will be no NR gNB deployed in the licensed band as PCell. In addition, in some areas, only LTE coverage is available. To offload the data in these scenarios to the unlicensed spectrum using NR air interface, the dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)  is a candidate deployment solution. 

In scenario 3, both the physical layer and higher layer design share a lot of commonalities with those of the scenario 2. Therefore, these two deployment scenarios can be studied together.
Proposal 3: The dual connectivity between the LTE PCell and the NR-U PSCell should be supported for NR unlicensed operation.
1.4. Scenario 4:Stand-alone NR-U
The standalone NR-U operation is an important scenario. It can be used to offload traffic from NR licensed carrier especially in industrial and enterprise scenarios, where very few incumbent systems are deployed. A gNB can be deployed in the unlicensed spectrum in the industrial area to serve the industrial users independently. This will bring more flexibility to utilize the unlicensed spectrum. 
The support of standalone NR-U operation requires only slightly enhancement of the dual connectivity in the unlicensed band. Enhanced procedures for RACH, SI/paging delivery, RLM, etc. should be studied to obtain reasonable access opportunities in the unlicensed band.

Proposal 4: Standalone NR-U operation should be supported.
3. Conclusion

In this contribution, we discussed the possible deployment scenarios. The following proposal is given:

Proposal 1: The CA between the NR PCell and the NR-U SCell is the basic deployment scenario for NR unlicensed operation.

 Proposal 2: The dual connectivity between the NR PCell and the NR-U PSCell should be supported for NR unlicensed operation.
Proposal 3: The dual connectivity between the LTE PCell and the NR-U PSCell should be supported for NR unlicensed operation.

Proposal 4: Standalone NR-U operation should be supported.
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