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1. Introduction
In this document, we discuss frequency band definition for NR-U.
2. Discussion
In last RAN plenary meeting, the study item of NR-U claimed completion and a new WID on NR-based Access to Unlicensed Spectrum was approved in RP-182878. And the studies of spectrum, deployment scenarios, fair coexistence and potential design enhancements based on NR system are concluded in the technical report 38.889. 

The WID aims to enable operation of NR in the 5GHz and the 6GHz unlicensed bands taking into account regional regulatory requirements, e.g., US 5925 – 7125 MHz, or European 5925 – 6425 MHz, or parts thereof. Besides the bands of highest interest, the refarming band of LAA should be considered as well, e.g., Band 46 5150 – 5925 MHz. Other unlicensed bands possibly in FR2 or above 52.6 GHz could be considered at later releases. 
Proposal 1: Companies are encouraged to provide their request for new NR-U band with DL only or UL/DL frequency arrangement.
2.1 band definition
RAN4 should specify new unlicensed band(s) for the 5 GHz and 6 GHz frequency ranges, and the actual frequency range for specification can be further discussed based on regulatory updates in the US and Europe. As the upper bound of FR1 has been agreed to extend to 7GHz, NR-U design could target for sub-7GHz unlicensed bands. And the band(s) definition should first include DL only and UL/DL operation in FR1. The duplex modes of NR-U would include TDD/FDD and SDL. 
Observation 1: RAN4 should specify the band definition of unlicensed band(s) in sub-7GHz, with duplex modes TDD/FDD and SDL.
Proposal 2: Similar as NR band’s definition, the following table can be taken as an example for NR-U band.

Table 1: NR(-U) operating bands in FR1
	NR-U operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n46
	5150 MHz–5925 MHz
	5150 MHz–5925 MHz
	TDD

	n84
	1920 MHz – 1980 MHz
	N/A
	SUL

	n100
	5925 MHz – 7125 MHz
	5925 MHz – 7125 MHz
	TDD

	n101
	5925 MHz – 6425 MHz
	5925 MHz – 6425 MHz
	TDD

	n102
	5150 MHz–5625 MHz
	5925 MHz – 6425 MHz
	FDD

	n103
	N/A
	5150 MHz
–5925 MHz
	SDL


2.2 band combination 

The NR-U WI also aim to 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. And this work item is aimed at supporting the following scenarios: 

· 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.

In our understanding, for scenario A/B/C/E, it is easily identified that such band combination can be defined, assuming NR-U Band  with both DL and UL or DL-only : 
· CA band combination:  NR + NR-U 

· E.g. in Table 2-1, CA DL_n1_n101 / UL_n1_n101,  
CA DL_n1_n103 / UL_n1
· DC band combination:  LTE + NR-U 
· E.g. in Table 2-2, DC DL_B1_n101 / UL_B1_n101,  
DC DL_B1_n103 / UL_B1
· DC band combination:  NR + NR-U  
· E.g. in Table 2-2, DC DL_n1_n101 / UL_n1_n101,  
DC DL_n1_n103 / UL_n1

For scenario D, several possible solutions can be accessible for such paired band or band combination definition:
· DC Band combination:  NR-U with both DL and UL or DL-only  + NR/LTE UL-only
· E.g. in Table 2-2, DC DL_n103 / UL_n84, 
DC DL_n101 / UL_n84_n101

· New band: DL-only from NR-U + UL-only from LTE/NR with asymmetric frequency
· E.g., new band n104 (DL 5150 MHz–5925 MHz, UL 1920 MHz–1980 MHz)
Table 2-1: Band combinations for NR(-U) CA

	CA Band
	NR(-U) Band

	CA_n1-n101
	n1, n101

	CA_n1-n103
	n1, n103


Table 2-2: Band combinations for NR-U DC
	DC band
	E-UTRA/NR band
	NR-U band
	Uplink DC

configuration

	DC_n1_n101
	n1
	n101
	UL_ n1+n101

	DC_n1_n103
	n1
	n103
	UL_ n1

	DC_1_n101
	1
	n101
	UL_ 1+n101

	DC_1_n103
	1
	n103
	UL_ 1

	DC_n84_n103
	n84
	n103
	UL_ n84

	DC_n84_n103
	n84
	n101
	UL_ n84+n101


Table 1: NR(-U) operating bands in FR1
	NR-U operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n84
	1920 MHz – 1980 MHz
	N/A
	SUL

	n103
	N/A
	5150 MHz–5925 MHz
	SDL

	 n104
	1920 MHz – 1980 MHz
	5150 MHz–5925 MHz
	FDD


Proposal 3: all band combination involving a new NR-U band can be specified as above.
3. Conclusion
We propose RAN4 can take the above considerations into account.
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