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In RAN#75 meeting, a new SID and was proposed to study NR-based access to unlicensed spectrum [1]. One justification for such proposal is based on the vast unlicensed spectrum available worldwide. This was also a justification to initiate LTE-based LAA. Another justification is that NR-based access to unlicensed spectrum can benefit from the flexible frame structure and numerology in NR. 
The NR Unlicensed Study Item Description [2] lists 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; 

Based on the above, the following deployment scenarios can be identified:
· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)
· NR-U SCell may have both DL and UL, or DL-only.
· Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)
· Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Stand-alone NR-U
In this contribution, we express our views regarding various deployment scenarios for NR-Unlicensed (NR-U) operation.
Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) 
This deployment scenario is the basic scenario that the design of NR-based access to unlicensed spectrum should consider. Even though the Licensed Assisted Access (LAA) and enhanced Licensed Assisted Access (eLAA) standardized for LTE in Releases 13 – 15 have been designed for this scenario, the NR-U with LAA capability may be developed with better spectral and power efficiencies than LTE (e)LAA by capitalizing on the advance capabilities of NR such as scalable numerologies and flexible frame structures. 
Similar to LTE (e)LAA, L1 control signals for data transmission in SCell can still be conveyed over the PCell on a licensed carrier. However, the study for CA between licensed PCell and unlicensed SCell should also consider the option of transmitting some of those signals in SCell in certain situations in which the channel is not busy, and/or the reliability and latency requirements can be met. This may relax certain constraints (e.g., timing) between transmission and feedback in two cells.  
Both DL and UL carrier aggregation should be considered during the SI and prioritize DL carrier aggregation for the initial WI. 
Proposal 1: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) should be supported in both DL and UL.
Proposal 2: The study for CA between licensed PCell and unlicensed SCell should also consider the option of transmitting some of control signals in SCell.
Dual connectivity between licensed band NR (PCell) and NR-U (PSCell) 
In this scenario the backhaul is assumed to be non-ideal, which is likely the case when gNBs operating on licensed and unlicensed spectrum are not collocated. Traffic offloading is a typical use case for this scenario. Although this scenario is similar to CA in section 2 from L1 point of view, all PHY control signalings should be carried in the unlicensed carrier due to nonideal backhaul. From this perspective, the design of NR-U should be consistent with the one for standalone deployment scenario, which is discussed in the next section. We believe this scenario should be supported in both DL and UL. However, it should be studied along or after the development of NR-NR dual connectivity with consideration of newly designed CN connectivity architecture. 
Proposal 3: DC between licensed NR and unlicensed NR-U should be supported. But it should be studied along or after the development of NR-NR dual connectivity with consideration of newly designed CN connectivity architecture.  
Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell) 
The DC of LTE and NR-U has great value during early stages of NR presence in the market. This is also an important deployment scenario, especially in the case that NR over licensed spectrum is not available for some operators in some areas. From L1 perspective, similar to DC between licensed NR and unlicensed NR-U, all PHY control signalings should be carried in unlicensed carrier due to nonideal backhaul. Since DC between LTE and NR over licensed carriers will be specified in 3GPP R15, the DC of LTE and NR-U should be studied during the first stage of NR-U. 
Proposal 4: DC between licensed LTE and unlicensed NR-U should be supported. 

Stand-alone NR-Unlicensed 
We consider this scenario important in many ways such as traffic offloading, rapid deployments, and increasing presence of NR in enterprise deployments. We believe this scenario should be evaluated during the SI, especially on functionalities that would be handled in the licensed band in NR LAA scenario. From L1 perspective, the methods of handling the control signaling should be consistent to those in DC scenarios mentioned in Section 3 and 4.  We believe during the SI, deployments for unlicensed spectrum at 2.4GHz, 3.5GHz, 5GHz, 6GHz, and 60GHz should be considered.
Proposal 5: Standalone NR-U should be supported. The methods of handling the L1 signaling should be consistent to those in DC scenarios. 
 
Conclusions
In this contribution, we expressed our views regarding several possible deployment scenarios for NR unlicensed operation and made the following proposals: 
Proposal 1: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) should be supported in both DL and UL.
Proposal 2 The study for CA between licensed PCell and unlicensed SCell should also consider the option of transmitting some of control signals in SCell.
Proposal 3: DC between licensed NR and unlicensed NR-U should be supported. But it should be studied along or after the development of NR-NR dual connectivity with consideration of newly designed CN connectivity architecture.
Proposal 4: DC between licensed LTE and unlicensed NR-U should be supported
Proposal 5: Standalone NR-U should be supported. The methods of handling the L1 signaling should be consistent to those in DC scenarios. 
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