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Introduction
NR study item has been started in 3GPP RAN4 since RAN4#78bis meeting. In the last meeting (i.e. RAN4#79), it has been agreed to consider 200MHz for the coexistence simulations related to ITU-R studies. 
In this contribution, we provide a summary of possible carrier BWs that we may see for different carrier frequencies. The main purpose of this contribution is to keep in mind that, the carrier bandwidths to be considered for different carrier frequencies can be different for NR.   
Different numerology and carrier bandwidth 
It has been decided that the subcarrier spacing for NR will be 15kHz*2N for all carrier frequencies. Based on this agreement, here we describe a number of potential carriers BW that RAN4 can consider in the coexistence evaluations. Potential carrier BW requirements can be any of the tables below:
	Frequency
	Potential carrier BW (MHz)

	Below 6GHz
	5, 10, 15, 20, 40

	
	up to 400MHz (for unlicensed usage)

	30GHz
	100, 160, 200, 240, 250, 400

	45GHz
	100, 160, 200, 240, 250, 400

	70GHz
	100, 160, 200, 240, 250, 400 {up to 2GHz in some cases}





In the following sections, we provide some details on subcarrier spacing and FFT side with respect to carrier bandwidth for different carrier frequency ranges.

Below 6GHz spectrum
 Below 6GHz, many LTE related parameters can be re-used for NR, such as legacy subcarrier spacing of 15kHz. All LTE carrier BWs above 5MHz will also be considered for NR to leverage from existing spectrum allocation for operators. 
Below 6GHz spectrum, 15KHz is channel spacing for classical LTE. However, 30KHz of subcarrier spacing may be useful for typical micro cells (due to lower delay spread and lower requirement on CP duration). With two times higher channel spacing, the subframe duration is reduced by half, thus, total signal structure in time fits nicely with the delay spread. 
Bandwidth beyond 40MHz in frequencies below 6GHz is suited for unlicensed operation in 5GHz. In this case, 60KHz and higher channel spacing is more suitable, since the TTI length becomes smaller and NR can access the unlicensed channel in faster basis than LTE. 

	Subcarrier spacing
	FFT size
	Example transmission bandwidth Configuration
	Channel bandwidth  

	15KHz
	4096
	40MHz
	TBD

	30KHz
	2048
	40MHz
	

	60kHz
	2048
	100MHz
	

	60kHz
	4096
	200MHz
	

	120kHz
	2048
	200MHz
	

	120kHz
	4096
	400MHz
	



30GHz spectrum
At higher frequencies, phase noise starts to play significant roles in subcarrier spacing. Following can be some of the example numerology for NR in 30GHz.

	Subcarrier spacing
	FFT size
	Example transmission bandwidth Configuration
	Channel bandwidth  

	60kHz
	2048
	100MHz 
	TBD

	120kHz
	2048
	200MHz 
	

	60kHz
	4096
	200MHz 
	

	120kHz
	4096
	400MHz 
	




45GHz spectrum
For 45GHz carrier, we will require a channel spacing of 120kHz or higher due to higher phase noise behavior than 30GHz. 
	Subcarrier spacing
	FFT size
	Example transmission bandwidth Configuration
	Channel bandwidth  

	120kHz
	2048
	200MHz 
	TBD


	240kHz
	2048
	400MHz 
	

	120kHz
	4096
	400MHz 
	

	240kHz
	4096
	800MHz 
	


70GHz spectrum
Since the phase noise behavior worsens progressively to higher mmwave frequencies, more than 120kHz spacing may be required for 70GHz operations. So, we show two examples with 240kHz and 480kHz subcarrier spacing for 70GHz in the table below. 
	Subcarrier spacing
	FFT size
	Example transmission bandwidth Configuration
	Channel bandwidth  

	240kHz
	2048
	400MHz 
	TBD

	480kHz
	2048
	800MHz 
	

	240kHz
	4096
	800MHz 
	

	480kHz
	4096
	1600MHz 
	



Conclusion
[bookmark: _GoBack]In this paper, we summarize the relationship between subcarrier spacing, FFT size and transmission bandwidth configurations for different spectrum when NR is considered. As it is seen, the bandwidths will be very different considering different issues related to deployment, physical RF characteristics at different carriers, different type of licensing, etc. 
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