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Introduction
The possible channel bandwidths for the NR have previously been discussed in both RAN1 and RAN4.  So far there has been no conclusion for the channel bandwidths to be supported by the NR. This contribution provides some discussion on possible channel bandwidth based on recent information of possible NR spectrum and some implementation perspectives. 
Discussion
It has been agreed in RAN1 that the largest component carrier bandwidth not smaller than 80 MHz for at least one numerology is supported. In RAN4, 200 MHz has been selected as an assumed BW in the co-existence studies. This selection, however, does not mean that 200 MHz will be one of the channel bandwidths for NR.
In deciding how many channel bandwidths (CBWs) to be defined for NR and what could be the largest CBW, some aspects to be considered include the possible allocation of NR spectrum for both below 6 GHz and above 6 GHz, the implementation complexity and compatibility with legacy systems, especially for below 6 GHz spectrum.
Spectrum information
For bands below 6 GHz, an LS was recently received from ECC PT1. This indicates that 3.4-3.8 GHz could be considered as a NR band for Europe.  Previously, both TDD and FDD bands, e.g. Band 22, Band 42 and Band 43, for LTE have already been defined for this spectrum, where requirements were specified for 5~20MHz channel bandwidths. For the NR, a new band covering 3.4-3.8 GHz or refarming existing bands, could be possible options. Considering the wide frequency range for the band(s) in 3.4-3.8 GHz, and the actual spectrum allocation for Band 42 in some jurisdictions, the NR channel bandwidth could be further extended, perhaps to 40 MHz, for NR bands below 6 GHz.
For the bands above 6 GHz, in the United States, the FCC recently issued regulations for licensed mmWave bands in the 28 GHz band, 37 GHz band and 39 GHz band. The frequency blocks available for license by the FCC are listed here as a reference in considering the channel BWs for NR. These include:
· 28GHz band (27.5-28.35 GHz): license two 425 MHz blocks;
· 39GHz band (38.6-40 GHz): create seven 200 MHz channels for TDD and allow any type of duplexing;
· 37GHz band (37-38.6 GHz): create two licensing segments for the 37 GHz band and adopt 200 megahertz channel sizes for the upper band segment.
From these band allocations by the FCC, we see that the frequency range for mmWave bands below 40 GHz is around 1 GHz. 
For the United States, the FCC is also considering some additional new mmWave bands including the bands to be considered by the ITU at WRC19 for IMT2020 designation.	 The FCC seeks comment on authorizing fixed and mobile use of the following bands: 24.25-24.45 GHz together with 24.75-25.25 GHz (24 GHz band), 31.8-33 GHz (32 GHz band), 42-42.5 GHz (42 GHz band), the 47.2-50.2 GHz (47 GHz band), 50.4-52.6 GHz (50 GHz band), and the 71-76 GHz band together with the 81-86 GHz band (70/80 GHz bands). They also seek comment on the use of bands above 95 GHz for mobile services.
At this time there is no clear vision of the possible frequency allocation for NR bands in other regions. In bands below 6 GHz, to provide flexibility to cater for the future spectrum allocations, it seems that smaller CBW would be appropriate to be considered at least for the first phase for NR. This is also reasonable due to the fact that for there are a great deal of implementation challenges to overcome for above 6GHz that would scale with the size of CBW.
Numerologies and channel BW
Another aspect should be considered is the numerologies and consequent FFT implementation complexity in the base band processing. It was agreed in RAN1 that the subcarrier spacing for NR will be 15kHz*2^N for all carrier frequencies. 
For bands below 6 GHz, 15 kHz, 30 kHz and 60 kHz are the potential subcarrier spacings. For bands above 6 GHz but below 40 GHz, 60 kHz and 120 kHz could be the possible subcarrier spacing, and the spacing could be further extended to 240 kHz or 480 kHz for higher bands including the 70/80 GHz band.
From the point of view of implementation complexity, considering the base band processing, a 2048 point FFT is commonly utilized for 20 MHz CBW for LTE. The corresponding sampling rate is 30.72 MHz. It is noted that for other supported channel BW, the sampling rate should meet the Nyquist sampling requirement.
Considering a similar implementation complexity for each possible subcarrier spacing, the sampling rate and corresponding maximum supported CBW are summarized in Table 1. 
Table 1 Numerologies and channel BW
	　
	subcarrier spacing
(kHz)
	FFT size
	sampling rate
(MHz)
	Suitable Supported 
Max CBW (MHz)

	below 6 GHz
	15
	2048
	30.72
	20

	
	30
	2048
	61.44
	40

	
	60
	2048
	122.88
	80/100

	30 GHz
	60
	2048
	122.88
	80/100

	
	120
	2048
	245.76
	200

	70 GHz
	240
	2048
	491.52
	400

	
	480
	2048
	983.04
	800


Based on the spectrum information and consideration of implementation complexity, it seems reasonable to propose:
· 40 MHz channel bandwidth as well as 5~20 MHz can be considered for bands below 6 GHz.
· For bands around 30GHz, an 80MHz maximum channel bandwidth can be considered firstly.
This is also in line with the decision reached at RAN#73 about NR SI prioritization [6].
Conclusion
This contribution has discussed some general technical considerations on the NR channel bandwidth. The maximum channel bandwidth could be different for different NR bands, which should be decided based on the possible allocation of NR spectrum, the implementation complexity as well as compatibility with legacy systems.
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