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[bookmark: _Ref298777854]Introduction
[bookmark: _GoBack]The ever-growing need for use of wireless applications drives the need for increasing amounts of spectrum. Most of the existing spectrum being used for LTE will not be repurposed for NR for some time. Thus, it is important to have new spectrum available to fulfill network demands. Most of the new spectrum in mmWave bands may not be very suitable for mobile applications (e.g. outdoor to indoor coverage). This is where unlicensed and shared spectrum can fill the gap. Unlicensed spectrum is a new frontier recently being exploited for mobile broadband offload using License Assisted Access (LAA). NR has the potential to improve LAA by increasing throughputs, improving QoS, as well as improving coexistence within and across users / operators. NR also has the potential to make new deployment scenarios possible and to be used in bands where there is no Wi-Fi or LTE LAA present allowing for a Greenfield design without legacy issues. At RAN-75 a study item on NR-based Access to Unlicensed Spectrum [1] was approved. Work is expected to start this year. An informal workshop on NR for unlicensed and shared spectrum was held in San Diego in Oct, 2017. Subsequently, an email discussion was conducted to discuss deployment scenarios, spectrum options and simulation scenarios. In this contribution we describe some deployment scenarios and spectrum options that may be attractive to operators. 
Discussion
Deployment scenarios

Mobile data offload has been the number one use case for unlicensed spectrum. With NR it would continue to be the most significant use case. NR natively supports a more efficient design allowing for higher throughputs, lower latency, better QoS and improved coexistence
Proposal 1	Consider improved mobile data offload (DL and UL) for NR-U 
A sizable amount of unlicensed spectrum in 60 GHz is suitable for P2P applications due to high EIRP limits. This spectrum, along with licensed spectrum can be used for integrated access and backhaul (IAB), where the unlicensed spectrum may be used for both access and backhaul. 
Proposal 2	Consider scenarios where NR-U serves both access and backhaul traffic
Multi-tier sharing, i.e. sharing among users of different priority is another important scenario to consider. In CBRS bands, spectrum access is controlled by a location-based spectrum access system (SAS). Location based spectrum access may not be suitable for low frequency bands due to the large propagation distances as well as high frequency bands due to inefficient spatial domain sharing. 
Proposal 3	Consider scenarios where users of different priority access spectrum seamlessly without requiring a spectrum access system, e.g. NR-U – NR, NR-U – LTE coexistence
Architectural scenarios
Now we discuss some of the architectural scenarios. An essential scenario is carrier aggregation of NR-U Scell(s) with a licensed band NR Pcell. It allows an operator to deploy NR gNodeBs with capability to use licensed spectrum as well as unlicensed spectrum on an opportunistic basis. It is the most robust scenario as all signaling may be carried out on the licensed Pcell. Unlicensed cells can be used for DL only operation or both downlink and uplink operation. 
Proposal 4	Carrier aggregation of NR-U Scell(s) with a licensed band NR Pcell is an essential scenario for NR-U deployment which should be supported
Carrier aggregation has stringent requirements for synchronization which may not be met in case of non-collocated deployments with realistic backhaul. Dual connectivity (DC) between NR licensed and NR-U cells has less stringent needs for synchronization and can thus be used for non-collocated deployments. DC requires UL control signaling support on unlicensed cells. 
Proposal 5	Dual connectivity between NR-U PScell and NR licensed Pcell should be supported 
Dual connectivity is also possible between NR-U and LTE licensed cell. Considering shortage of new spectrum for NR, this may be an important scenario to consider. It may also allow operators to utilize NR-U for offloading traffic from existing LTE deployments. 
Proposal 6	Dual connectivity between NR-U PScell and LTE licensed Pcell should be supported 

Spectrum scenarios

Due to limited bandwidth and high congestion, bands 2.4 GHz and below should not be prioritized for NR-U. Also due to unclear regulatory status and regional support, 37 GHz is not a good candidate for NR-U in the first phase. The bands we consider ripe for NR-U are 3.5, 6 and 60 GHz. 3.5 GHz has both licensed and unlicensed spectrum which can be aggregated using CA between NR and NR-U. Both 6 and 60 GHz have enough bandwidth to support eMBB. Innovative access and coexistence mechanisms may be developed for bands without Wi-Fi presence. (e)LAA is currently being deployed in 5GHz. Although this band has global support, NR-U would have to coexist with Wi-Fi and LAA which may not leave much room for improvement in channel access and utilization. Therefore, we do not consider 5 GHz to be a prime candidate for NR-U.
Proposal 7	Prioritize 3.5, 6 and 60 GHz for NR-U

Conclusion
Based on the discussion in section 2 we make the following proposals:

Proposal 1	Consider improved mobile data offload (DL and UL) for NR-U 
Proposal 2	Consider scenarios where NR-U serves both access and backhaul traffic
Proposal 3	Consider scenarios where users of different priority access spectrum seamlessly without requiring a spectrum access system, e.g. NR-U – NR coexistence
Proposal 4	Carrier aggregation of NR-U Scell(s) with a licensed band NR Pcell is an essential scenario for NR-U deployment which should be supported
Proposal 5	Dual connectivity between NR-U PScell and NR licensed Pcell should be supported 
Proposal 6	Dual connectivity between NR-U PScell and LTE licensed Pcell should be supported 
Proposal 7	Prioritize 3.5, 6 and 60 GHz for NR-U
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