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1 Introduction
In the last meeting, the issue on channel bandwidth for NR was hotly discussed among companies, and two ways forwards [1] [2] were eventually approved. However, the issue on how to define channel bandwidth is still open. So, in this contribution, we would like to share our view on this issue.

2 Discussion
Until now, the following agreements were reached regarding the subcarrier spacing (SCS) and channel bandwidth to be supported by NR in RAN4:

WF on SCS for NR [3] in RAN4#82bis meeting
· SCS supported for bands below 1 GHz

· 15kHz, 30kHz

· The decision of supporting 60kHz is pending RAN1 check

· SCS supported for bands between 1GHz and 6GHz

· 15kHz, 30kHz, 60kHz

· SCS supported for bands above 24GHz and below 52.6GHz

· 60 kHz, 120kHz

· 240kHz is not applicable for data

· 240 for data can be further considered if a clear benefit is shown 

· SCS support is band dependent

· RAN4 assumes others SCS at least for data may be added in a forward compatible manner in later releases

WF on channel bandwidth for NR [2] in RAN4#83 meeting
· For bands below 6GHz

· 100MHz maximum CHBW

· For bands above 24GHz

· 400MHz maximum CHBW

· Different maximum channel bandwidths can defined for different SCS

· Maximum channel bandwidths for certain SCS can be smaller than the ones listed above but not larger

· Not all UEs need to support the maximum channel bandwidth but the maximum channel bandwidth specified in UE specs shall not be lower than the maximum channel bandwidth specified in BS specs

LS Reply on NR minimum carrier BW [4] in RAN4#82bis meeting
· The set of supported NR bandwidths for each frequency band will be band specific

· For frequency range up to 6 GHz, the minimum possible carrier bandwidth for NR is 5 MHz For frequency range from 6 GHz to 52.6 GHz, the minimum possible carrier bandwidth for NR is 50 MHz
· RAN4 will further determine mapping between frequency band and the set of support carrier bandwidth values in consideration with above
· port the maximum channel bandwidth but the maximum channel bandwidth specified in UE specs shall not be lower than the maximum channel bandwidth specified in BS specs

In addition, the following agreements were reached regarding the subcarrier spacing (SCS) of synchronization signal (SS) for NR initial access in RAN1:

Agreements (RAN1#87 report):
· For initial access, UE can assume a signal corresponding to a specific subcarrier spacing of NR-PSS/SSS in a given frequency band given by specification

· FFS: Definition of frequency band

· FFS: Subcarrier spacing of NR-PSS and NR-SSS is the same or not

· FFS: CP length

Agreements (RAN1#88bis report):
· Subcarrier spacings for PSS/SSS for difference freq. ranges: 15kHz/30kHz for below 6 GHz, and 120kHz/240kHz for above 6 GHz

· Note: RAN1 assumes that RAN4 will decide it depending on frequency ranges
· PBCH BW: 288 subcarriers, 2 OFDM symbols (additional symbols if MIB size larger than assumed)
Agreements (RAN1#89 report):
· For SS block composition, the following should be supported

· Confirm the working assumption that NR-PSS, NR-SSS and NR-PBCH are present in every SS block
To make them easy to understand, we use the following figure to summary all above agreements.
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Figure 1, all agreements regarding SCS and channel bandwidth for NR in RAN1and RAN4

From above figure, we can make the following observations:
Observation 1: the supported SCS for data and SS block are both frequency range (or band) specific, but the supported SCS for data and SS can be different for the same frequency range (or band).
Observation 2: the supported minimum channel bandwidth is mainly dependent on SCS of SS block rather than SCS of data for specific frequency range (or band).
As stated in [5], there are two parts to define channel bandwidth in Ts36.101.one part is Channel bandwidth, which is used to define the relation between the Channel bandwidth (BWChannel) and the Transmission bandwidth configuration (NRB), while the other part is Channel bandwidth per operating band, which is used to define the supported channel bandwidth for each specific band. In other words, Channel bandwidth part is specified with all possible supported channel bandwidth without considering specific band. In addition, from observation 2, we know that the minimum channel bandwidth is mainly dependent on operating band. Thus, it can be concluded that the supported minimum channel bandwidth due to SS block shall not be specified in Channel bandwidth part but in Channel bandwidth per operating band part.
Observation 3: there are two parts to define channel bandwidth in LTE. One part is Channel bandwidth and the other part is Channel bandwidth per operating band. Channel bandwidth part is specified with all possible supported channel bandwidth without considering specific band.

Observation 4: the supported minimum channel bandwidth due to SS block shall not be specified in Channel bandwidth part but specified in Channel bandwidth per operating band part.
In view of the above observations, we give the following channel bandwidth definition for NR.
Channel bandwidth
For NR below 6GHz, it is better that 5MHz shall not be supported for 60KHz SCS of data. Because when 60KHz SCS of data is used in 5MHz, the total RB number would be only 6 and spectral utilization would be low (86%). In addition, As analysis in [5], we proposal the channel bandwidth 5 MHz, 10 MHz, 15 MHz,20 MHz,40 MHz,50 MHz,80 MHz and 100 MHz shall be introduced for NR. Hence, we give the following table to define channel bandwidth:
Table 1, channel bandwidth for NR below 6 GHz 
	Channel bandwidth (MHz)
	5
	10
	15
	20
	40
	50
	80
	100

	Transmission bandwidth configuration NRB
	SCS=15 KHz
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	
	

	
	SCS=30 KHz
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	SCS=60 KHz
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD


For NR above 24 GHz, it was agreed on the work assumption that the minimum CBW is 50 MHz and the maximum CBW is 400 MHz Therefore, we propose the follow table to define channel bandwidth: 
Table 2, channel bandwidth for NR above 24 GHz 
	Channel bandwidth (MHz)
	50
	100
	150
	200
	400

	Transmission bandwidth configuration NRB
	SCS=60 KHz
	TBD
	TBD
	TBD
	TBD
	

	
	SCS=120 KHz
	TBD
	TBD
	TBD
	TBD
	TBD

	
	SCS=240 KHz
	TBD
	TBD
	TBD
	TBD
	TBD


Proposal 1: above table 1 and table 2 are proposed to define channel bandwidth for NR below 6GHz and above 24 GHz respectively.
Channel bandwidth per operating band

Regarding channel bandwidth per operating band part, it should be pointed out all supported channel bandwidth for each operating band. In order to avoid very large table due to more number of channel bandwidth would be supported than LTE, it would be better only minimum and maximum CBWs are specified for an operating band. And according to observation 2, the minimum channel bandwidth is mainly dependent on SCS of SS block and operator’s demand. Figure 2 shows the minimum channel bandwidth for different frequency range due to different SCS of SS block. For one specific band, according to the band frequency range, the supported minimum channel bandwidth shall be no less than the minimum channel bandwidth defined in the following figure.
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Figure 2, the minimum channel bandwidth for different frequency range due to different SCS of SS block

Proposal 2: the supported minimum CBW for one band shall be no less than the minimum channel bandwidth defined in figure 2 according to band frequency range.
Thus, we give the following table to define channel bandwidth per operation band for NR single carrier below 6 GHz:
Table 3, channel bandwidth for operating band for NR below 6 GHz

	NR
Band
	Supported SCS 
 (KHz)
	Minimum CBW 
(MHz)
	Maximum CBW 
(MHz)

	X

	15
	
	

	
	30
	
	

	
	60
	
	

	Y
	15
	
	

	
	30
	
	

	
	60
	
	

	Note 1: the minimum CBW for each band shall be no less than the minimum channel bandwidth defined in figure 2 according to the band frequency range.

Note 2: any channel bandwidth between minimum and maximum CBW specified in table 1 shall be supported for an operating band.


The same way mentioned above could be also used to define channel bandwidth per operation band for above 24 GHz. Thus, we give the following table to define channel bandwidth per operation band for above 24 GHz:
Table 4, channel bandwidth for operating band for NR above 24 GHz
	NR

Band
	Supported SCS 

 (KHz)
	Minimum CBW 

(MHz)
	Maximum CBW 

(MHz)

	X

	60
	
	

	
	120
	
	

	
	240
	
	

	Y
	60
	
	

	
	120
	
	

	
	240
	
	

	Note 1: the minimum CBW for each band shall be no less than the minimum channel bandwidth defined in figure 2 according to the band frequency range.

Note 2: any channel bandwidth between minimum and maximum CBW specified in table 2 shall be supported for an operating band.


Proposal 3: above table 3 and table 4 are proposed to define channel bandwidth per operation band for NR below 6 GHz and above 24 GHz respectively.

3 Conclusion
In this paper, we first summary all existing agreements on SCS and channel bandwidth in RAN1 and RAN4, and make the following two observations:

Observation 1: the supported SCS for data and SS block are both frequency range (or band) specific, but the supported SCS for data and SS can be different for the same frequency range (or band).

Observation 2: the supported minimum channel bandwidth is mainly dependent on SCS of SS block rather than SCS of data for specific frequency range (or band).

Then we recall how to define channel bandwidth in LTE, and make the following observations:

 Observation 3: there are two parts to define channel bandwidth in Ts36.101.one part is Channel bandwidth and the other part is Channel bandwidth per operating band. Channel bandwidth part is specified with all possible supported channel bandwidth without considering specific band.

Observation 4: the supported minimum channel bandwidth due to SS block shall not be specified in Channel bandwidth part but specified in Channel bandwidth per operating band part.

Finally, we provide some proposals to define channel bandwidth for NR.
Proposal 1: table 1 and table 2 are proposed to define channel bandwidth for NR below 6GHz and above 24 GHz respectively.

Proposal 2: the supported minimum CBW for each band shall be no less than the minimum channel bandwidth defined in figure 2 according to the band frequency range.
Proposal 3: table3 and table 4 are proposed to define channel bandwidth for NR below 6GHz and above 24 GHz respectively.
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