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1 Introduction
New WID on NR-based Access to Unlicensed Spectrum was established in [1] and RAN4 RF work will be done from RAN4 #91 meeting to RAN4 #93 meeting. The main objectives for RAN4 are copied as below:
-
Core specifications for UE, gNB and RRM requirements [RAN4]: 
-
Specify new unlicensed band(s) for the 5 GHz and 6 GHz frequency ranges (see Note 1). The band(s) definition should include DL only and UL/DL operation.

-
Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 2). 

-
Investigate the feasibility of increasing the number of usable PRBs for different numerologies and channel bandwidths in unlicensed bands, and if found feasible, specify such support.

- 
Specify RRM/RLM core requirements.

Note 1: The actual frequency range for specification can be further discussed based on regulatory updates in the US and Europe.

Note 2: The WI can be completed provided requirements for at least one band combination involving a new NR-U band is specified as long as it is in line with country-specific regulatory directives.

In this contribution, we discuss the main RF work in RAN4.
2 Discussion
In this section, we give some brief discussion on main RF work in RAN4, including below topics:

1. Band definition

2. SU improvement

3. RF requirements (including new requirements for wideband carrier operation)
4. Scenarios scope in Rel-16
Band definition

Band definition has been discussed in SI stage, the agreement is that Band 46 should be refarmed for NR-U. In addition, 6GHz band definition is not decided yet. In both Europe and US, 5.925-6.425GHz is planned to be allocated to unlicensed application, so this frequency range is also expected to be defined for NR-U, however, with low priority compared to Band n46 in Rel-16.
Proposal 1: Band n46 is refarmed for NR-U with high priority in Rel-16.

SU improvement
SU improvement for 60kHz is another important issue for NR-U, as the specific application scenario of NR-U and competence with WiFi, 60kHz is important for NR-U and usable RBs for 60kHz is too low with less than 90% spectrum utilization. We further discuss this topic for BS and UE in a separate contribution.

RF requirements
BS and UE RF requirements for 10MHz and 20MHz can reuse LTE requirements for Band 46. For channel bandwidth larger than 20MHz, general NR RF requirements can be reused and corresponding regulatory requirements can be added additionally, e.g. ASE, ASEM. 
Channel raster for NR-U should be studied considering channelization in unlicensed bands.
In-carrier RF requirements for wideband carrier operation are totally new so much effort is needed for this topic in RAN4 as in [2]. We further discuss this topic for BS and UE in separate contributions.
For NR Bands n7, n38, n41, n77, n78, and n79 the UE is equipped with 4Rx ports as a baseline [3]. For NR unlicensed bands which have higher frequency range, 4Rx should be also as the baseline.
Proposal 2: 4Rx should be as the baseline for NR unlicensed bands, e.g. 5.15-5.925GHz, 5.925-6.425GHz.
Scenarios scope in Rel-16
The WI objective requires at least one band combination involving a new NR-U band is specified. Potential scenarios for NR-U in WID is copied as below:
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell). NR-U SCell may have both DL and UL, or DL-only.

· In this scenario, NR PCell is connected to 5G-CN.

· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· In this scenario, LTE PCell connected to EPC as higher priority than PCell connected to 5G-CN. 

· Scenario C: Stand-alone NR-U

· In this scenario, NR-U is connected to 5G-CN.

· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band (single cell architecture).

· In this scenario, NR-U is connected to 5G-CN.

· Scenario E: Dual connectivity between licensed band NR and NR-U. 

· In this scenario, PCell is connected to 5G-CN.


As the WI only last one year with 6 meetings and there are still a lot of Rel-15 work to do, so limitation of the scenarios should be considered in RAN4 to complete the WI. Some method can be considered:
1. Limit the number of band combination for each scenario, e.g. only 1~2 band combination for each scenario;

2. Limit the band number for each band combination, e.g. only one licensed band combined with one unlicensed band;

3. Limit the number of CC in unlicensed band, especially for uplink because uplink needs more work to do. For LTE, there is no UL CA for uplink till now in Band 46.
Proposal 3: In Rel-16 timeframe, limitation of the scenarios should be considered in RAN4 to complete the WI.
3 Conclusion
In this contribution, we give an overview on main RF work for NR-U in Rel-16 and propose as blow:
Proposal 1: Band n46 is refarmed for NR-U with high priority in Rel-16.

Proposal 2: 4Rx should be as the baseline for NR unlicensed bands, e.g. 5.15-5.925GHz, 5.925-6.425GHz.
Proposal 3: In Rel-16 timeframe, limitation of the scenarios should be considered in RAN4 to complete the WI..
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