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1 Introduction
The discussion on NR-U band plan in 5GHz has started from RAN4#90 (February 2019) and according to the WI work plan [1] the goal is to reach agreement on NR-U band plan in 5 GHz in the RAN4#90bis (April 2019) meeting.
In this contribution, we propose bandplan and channelization for 5GHz NR-U work. 
2 Bandplan for 5GHz
The 5150 – 5925 MHz range is already defined as 3GPP TDD band 46 for License-assisted access (LAA) use. 
Regulatory requirements for 5GHz range haven’t changed since the band plan for LAA was agreed, also similar to all reframed bands in FR1, In RAN4#90 the following bandplan was agreed.

Agreement:  It is proposed to refarm E-UTRA band 46 for NR unlicensed usage as band n46.

	NR 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

	
	5150 MHz – 5925 MHz
	5150 MHz – 5925 MHz
	TDD 


As shown below from TS 36.104, band 46 is divided into four subbands. In TS 36.104, the only subband specific requirement are the colocation requirements between the sub-bands. However, it is understood that the collocation requirements have not been used in practice. So, to avoid unnecessary requirements for NR-U we propose not to define any subbandds for band n46.
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Table 5.5-1A Sub-bands for Band 46

E-UTRA Uplink (UL) operating band Downlink (DL) operating
Operatin BS receive band
g Band UE transmit BS transmit
UE receive
FuL_tlow — FuL nigh FoL_low — FpL high
46a 5150 MHz - 5250 MHz 5150 MHz - 5250 MHz
46b 5250 MHz - 5350 MHz 5250 MHz - 5350 MHz
46¢ 5470 MHz - 5725 MHz 5470 MHz - 5725 MHz
46d 5725 MHz - 5925 MHz 5725 MHz - 5925 MHz





Proposal 1: It is proposed that no subbands should be defined for band n46.
As the range 5350-5470 MHz is not used globally for LAA and won’t be used for NR-U either, it is proposed for UE conformance testing, this range is exempt from testing.
Proposal 2:  For UE conformance testing, 5350-5470 MHz is exempt from testing.

3 Channelization for 5GHz 

In LAA, we have defined both 10MHz and 20MHz for band 46. We do not see much necessity for 10MHz CBW in 5GHz for NR-U, thus we propose to define 20MHz CBW for band n46. Thus, we propose the following:  

Proposal 3: Define 20MHz CBW for band n46.
However, RAN4 is also discussing possible wideband carrier operation (CBW > 20MHz) for NR-U. So, channel bandwidth larger than 20 MHz can be considered in this WI.
NR-U co-existing with LTE LAA and Wifi is valid scenario to consider for 5GHz band, this imply that the center of the 20MHz NR-U channel need to be aligned with the LTE LAA and Wifi to reduce the LBT blocking chances for the overlapping carrier case. 

Proposal 4: NR-U channel raster needs to be aligned with LTE LAA and wifi to gain optimum LBT performance.

In NR channel raster design, the granularity for 5GHz band will be 15kHz as the table below shows, as the LTE LAA channel raster is based on 100kHz, it is not possible to reuse the LAA channel directly. The NR-U channel raster should be selected from NR channel raster so that the Wifi and LAA channel could be nearly aligned.

NR-ARFCN parameters for the global frequency raster
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165


One of possible selection is listed in Table 1. The corresponding Nref is also listed in below table.

Table 1: Nref for NR-U channel raster
	LAA Channel Fn (MHz)
	NR-U Channel Fref on raster (MHz)
	Nref

	5160
	5160.0000
	744000

	5180
	5179.9950
	745333

	5200
	5200.0050
	746667

	5220
	5220.0000
	748000

	5240
	5239.9950
	749333

	5260
	5260.0050
	750667

	5280
	5280.0000
	752000

	5300
	5299.9950
	753333

	5320
	5320.0050
	754667

	5340
	5340.0000
	756000

	5480
	5479.9950
	765333

	5500
	5500.0050
	766667

	5520
	5520.0000
	768000

	5540
	5539.9950
	769333

	5560
	5560.0050
	770667

	5580
	5580.0000
	772000

	5600
	5599.9950
	773333

	5620
	5620.0050
	774667

	5640
	5640.0000
	776000

	5660
	5659.9950
	777333

	5680
	5680.0050
	778667

	5700
	5700.0000
	780000

	5720
	5719.9950
	781333

	5745
	5745.0000
	783000

	5765
	5764.9950
	784333

	5785
	5785.0050
	785667

	5805
	5805.0000
	787000

	5825
	5824.9950
	788333

	5845
	5845.0050
	789667

	5865
	5865.0000
	791000

	5885
	5884.9950
	792333

	5905
	5905.0050
	793667


Proposal 5: Use the channel raster and corresponding Nref in table 1 for the NR-U channel raster for 5GHz band.
3.1 Multi-carrier access in 5GHz

ETSI EN 301 893 [2] provides a channel bonding framework for type B multi-carrier access. This is shown in Figure 1 below. 
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Figure 1 Channel bonding according to ETSI EN 301 893 (copied from Figure 3 of [2])

The use of this framework for NR-U multi-carrier access allows the use of Type B multi-carrier channel access procedures within the channel bonds. Our understanding is summarized as below: 

· Operation on any combination of carriers is allowed using the Type A multiple carrier channel access scheme in the EN BRAN specs. 
· The EN BRAN and Rel-14 eLAA specs do allow operation of a set of noncontiguous carriers in the 5GHz band with Type B multi-carrier channel access as long as they follow the channel bonding rules which mandates that within a set of carriers operating within a channel bonding group, a category 4 LBT procedure should be used at least on one carrier in the group. 

Based on the above understanding, we propose the following: 

Proposal 6: The NR-U channel access structure in 5GHz spectrum for Type B multi-carrier transmission shall follow ETSI BRAN spec EN 301 893.

4 Conclusion
We propose the following in this paper:
Proposal 1: It is proposed that no subbands should be defined for band n46   
Proposal 2: For UE conformance testing, 5350-5470 MHz is exempt from testing.

Proposal 3: Define 20MHz CBW for band n46.

Proposal 4: NR-U channel raster needs to be aligned with LTE LAA and wifi to gain optimum LBT performance.
Proposal 5: Use the channel raster and corresponding Nref in table 1 for the NR-U channel raster for 5GHz band.

Proposal 6: The NR-U channel access structure in 5GHz spectrum for Type B multi-carrier transmission shall   follow ETSI BRAN spec EN 301 893. 
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