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1. Introduction
The SID on NR-based Access to Unlicensed Spectrum has been approved in RAN#77 [1] with the following objectives:

· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 

· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI

· Consider unlicensed bands both below and above 6GHz, up to 52.6GHz

· Consider unlicensed bands above 52.6GHz to the extent that waveform design principles remain unchanged with respect to below 52.6GHz bands 

· Consider similar forward compatibility principles made in the NR WI 

· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure

· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 37GHz, 60GHz bands 

· Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier; 

The above study will address the following architectural scenarios (RAN2): 

· 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; 

· Study how to ensure from a RAN level that connection and security management can be integrated with the E-UTRAN, NG RAN and 5G CN architecture, including service continuity requirements for users moving between cells of licensed and unlicensed frequency bands, liaising with SA2 as required

In this contribution, we discuss the scope of the RAN2 work for the Study Item and propose the areas to focus.

2. Discussion
The SI includes both NR operation in unlicensed bands as stand-alone as well as dual connectivity and LAA (license assisted access) modes. For brevity, we will use the term NR-U for NR Unlicensed, NR-U LAA for NR-U in license assisted access where primary cell is NR licensed, and NR-U SA for NR-U stand-alone operation. NR-U could also be in dual connectivity mode with LTE (i.e. EN-DC) as well as part of MR-DC.
The deployment scenarios to consider have already been discussed in RAN1 and it was agreed to consider the following cases [2]:
· CA between NR licensed cell and NR unlicensed cell

· DC (with LTE and with NR)

· SA

· An NR cell with DL in unlicensed band and UL in licensed band
This can also be used by RAN2 as the baseline:

Proposal 1: The scope of the SI for RAN2 includes NR-U LAA, NR-U SA, EN-DC with NR-U, and MR-DC with NR-U SA.
It was also agreed by RAN1 to evaluate both sub-7Ghz and above-7Ghz bands. The RAN2 scope should be independent of bands considered unless some band specific design aspects are introduced by RAN1 and RAN4 (e.g. LBT options, beam-forming and CoMP).
Proposal 2: RAN2 study does not need to assume any band specific aspects unless introduced by RAN1 and RAN4 design.
Since the SI will include both LAA, DC, and SA type deployments, it is natural that mobility within these systems as well as between them and legacy systems should be considered. Here the main focus could be NR-U SA since NR-U LAA can use the NR licensed mobility to a large extent and NR-U with EN-DC can reuse licensed EN-DC and NR-U SA elements.
Proposal 3: Mobility within NR-U cells and between NR-U SA and NR licensed, E-UTRAN, and E-UTRAN connected to 5GC should be studied. The impact to NR mobility for NR-U LAA should also be considered.
In licensed spectrum, the access network is almost always controlled by a single operator and thus synchronization between cells can be achieved e.g. via O&M. However, by its nature, unlicensed bands are shared between multiple entities and thus it is difficult to guarantee such synchronization. Also, even for the same operator, base stations are more likely to be installed in ad-hoc fashion for unlicensed bands. Therefore, 3GPP and RAN2 should not limit its study to only synchronous networks.
Proposal 4: Both synchronous and asynchronous (within the same operator and between operators) deployments should be considered.

The NR unlicensed design should aim to reuse NR licensed design as much as possible and introduce new features only if necessary for unlicensed operation. In the same vein, the design aspects of LTE LAA can be taken as a guideline. This will serve multiple purposes such as reducing the amount of work needed in 3GPP groups and facilitate easier transition from NR licensed to NR unlicensed.
Proposal 5: For both NR-U SA and NR-U LAA, RAN2 should aim to use NR licensed and LTE LAA procedures as baseline.

The operation in unlicensed spectrum will impact RLM and RRM procedures as well as to a lesser extent MAC operation. Obviously, these should all be part of the study. Also, autonomous uplink which was standardized for eLAA in Rel-15 can be ported to NR-U by incorporating NR configured grant elements.
Proposal 6: For both NR-U SA and NR-LAA, RAN2 should study the following:

· Random access

· RLM

· RRM

· MAC impacts (SR, BSR, LCP, HARQ)

· DRX

· Configured grants and autonomous uplink (e.g. similar to AUL in eLAA)

For NR-U SA, additional aspects include mechanisms for cell selection, camping, paging, similar to what is being introduced for stand-alone NR licensed on top of EN-DC.
Proposal 7: For NR-U standalone, RAN2 should study the following:

· Cell selection and reselection

· SI broadcasting

· Paging

3. Conclusion
In this contribution, we discussed the scope of the Study Item on NR based access to unlicensed spectrum from RAN2 perspective and propose the following:

Proposal 1: The scope of the SI for RAN2 includes NR-U LAA, NR-U SA, EN-DC with NR-U, and MR-DC with NR-U SA.
Proposal 2: RAN2 study does not need to assume any band specific aspects unless introduced by RAN1 and RAN4 design.

Proposal 3: Mobility within NR-U cells and between NR-U SA and NR licensed, E-UTRAN, and E-UTRAN connected to 5GC should be studied. The impact to NR mobility for NR-U LAA should also be considered.

Proposal 4: Both synchronous and asynchronous (within the same operator and between operators) deployments should be considered.

Proposal 5: For both NR-U SA and NR-U LAA, RAN2 should aim to use NR licensed and LTE LAA procedures as baseline.

Proposal 6: For both NR-U SA and NR-LAA, RAN2 should study the following:
· Random access

· RLM

· RRM

· MAC impacts (SR, BSR, LCP, HARQ)

· DRX

· Configured grants and autonomous uplink (e.g. similar to AUL in eLAA)

Proposal 7: For NR-U standalone, RAN2 should study the following:
· Cell selection and reselection
· SI broadcasting

· Paging
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