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1	Introduction
RAN#75 agreed a work item on New Radio Access Technology in [1] with the accelerated time line for 5G NR eMBB (enhancement Mobile Broadband) services in [2]. In this contribution, we discuss how NR channel bandwidths and spectrum utilization requirements should be defined for NR both for the frequencies below 6 GHz and above 24 GHz.

2	Discussion
LTE specifications defines LTE channel bandwidths explicitly and spectrum utilization requirements indirectly by specifying how many PRBs are supported per a channel bandwidth. Below we show as an example how the channel bandwidths and spectrum utilization requirements are defined for UE in TS36.101.
[bookmark: _Toc368026198]5.6	Channel bandwidth
Requirements in present document are specified for the channel bandwidths listed in Table 5.6-1.
Table 5.6-1: Transmission bandwidth configuration NRB in E-UTRA channel bandwidths
	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100



We see similar approach for defining the NR channel bandwidths and minimum spectrum utilization requirements would be suitable for NR as well. Since NR also support different subcarrier spacings (SCS), also SCS should be considered in the channel bandwidth and spectrum utilization requirements. The following subcarrier carrier spacings have already been agreed for NR:

· SCS supported for bands below 1 GHz: 15 kHz, 30 kHz (support of 60 kHz pending RAN1 check)
· SCS supported for bands between 1GHz and 6GHz: 15 kHz, 30 kHz, 60 kHz
· SCS supported for bands above 24GHz and below 52.6GHz: 60 kHz, 120 kHz, 240 kHz for control (e.g. SS signals) but not for data

Since different subcarrier spacings are supported in below 6GHz and 24 GHz to52.6 GHz, it would also seem logical to split accordingly. Potentially it could also be discussed whether it is necessary to define a separate table and requirements for the frequency bands below 1 GHz. However, at least for now we don’t see is necessary as we can separately indicate in the table if 60 kHz SCS is not supported on frequency bands below 1 GHz.

In the next two tables, we propose how to define channel bandwidths and spectrum utilization requirements for NR frequencies below 6GHz and frequencies from 24 GHz to 52.6 GHz. In these two tables we also propose what channel bandwidths to define for different subcarrier spacings. We see that it would be important to analyse and decide what channel bandwidths are needed for a given subcarrier spacings and frequency ranges. Spectrum utilization simulations and analyses have shown that narrow bandwidths channels cannot reach good spectrum utilization performance with large subcarrier spacings. It would therefore be better to even avoid defining them in the NR specifications. Equally we see that largest channel bandwidths are not feasible on frequency bands below 6 GHz due to limited availability of wide contiguous spectrum on lower frequency bands. 

Table x.y-z: Transmission bandwidth configuration NRB for NR frequency bands below 6GHz
	Subcarrier spacing [kHz]
	15 

	Channel bandwidth BWChannel [MHz]
	5
	10
	15
	20
	25
	40
	
	

	Transmission bandwidth configuration NRB
	
	
	
	
	
	
	
	

	Subcarrier spacing [kHz]
	30

	Channel bandwidth BWChannel [MHz]
	10
	15
	20
	25
	40
	50
	80
	100

	Transmission bandwidth configuration NRB
	
	
	
	
	
	
	
	

	Subcarrier spacing [kHz]
	60

	Channel bandwidth BWChannel [MHz]
	20
	25
	40
	50
	80
	100
	
	

	Transmission bandwidth configuration NRB
	
	
	
	
	
	
	
	





Table a.b-c: Transmission bandwidth configuration NRB for NR frequency bands above 24 GHz and below 52.6 GHz
	Subcarrier spacing [kHz]
	60
	

	Channel bandwidth BWChannel [MHz]
	50
	80
	100
	200
	
	
	
	

	Transmission bandwidth configuration NRB
	
	
	
	
	
	
	
	

	Subcarrier spacing [kHz]
	120
	

	Channel bandwidth BWChannel [MHz]
	50
	80
	100
	200
	400
	
	
	

	Transmission bandwidth configuration NRB
	
	
	
	
	
	
	
	

	Subcarrier spacing [kHz]
	[240]
	

	Channel bandwidth BWChannel [MHz]
	50
	80
	100
	200
	400
	
	
	

	Transmission bandwidth configuration NRB
	
	
	
	
	
	
	
	



In the latter table the subcarrier spacing of 240 kHz is still marked in square brackets as so far its usage is only confirmed for control but not for data. If SCS = 240 kHz is not used for data, spectrum utilization or channel bandwidth definitions are not relevant either as it is not expected that any carrier is used for control only.

In a separate contribution [3] we propose spectrum utilization numbers for the requirement discussion. It is, however, important to note that before the spectrum utilization requirements can be finally confirmed, also EVM and UE Maximum Power Reduction requirements need to be agreed to make sure that very high spectrum utilization requirements are not achieved at the cost of worse EVM or UE MPR performance.

3	Conclusions
In this contribution, we have discussed what aspects to consider when defining NR channel bandwidths and spectrum utilization requirements. Based on the discussion we propose that channel bandwidths and spectrum utilization requirements are defined for NR in similar manner as for LTE but naturally extending the requirements to new channel bandwidths and subcarrier spacings.

Proposal: We propose to use the following two tables as starting point for defining NR channel bandwidths and spectrum utilization requirements:


Table x.y-z: Transmission bandwidth configuration NRB for NR frequency bands below 6GHz
	Subcarrier spacing [kHz]
	15 

	Channel bandwidth BWChannel [MHz]
	5
	10
	15
	20
	25
	40
	
	

	Transmission bandwidth configuration NRB
	
	
	
	
	
	
	
	

	Subcarrier spacing [kHz]
	30

	Channel bandwidth BWChannel [MHz]
	10
	15
	20
	25
	40
	50
	80
	100

	Transmission bandwidth configuration NRB
	
	
	
	
	
	
	
	

	Subcarrier spacing [kHz]
	60

	Channel bandwidth BWChannel [MHz]
	20
	25
	40
	50
	80
	100
	
	

	Transmission bandwidth configuration NRB
	
	
	
	
	
	
	
	





Table a.b-c: Transmission bandwidth configuration NRB for NR frequency bands above 24 GHz and below 52.6 GHz
	Subcarrier spacing [kHz]
	60
	

	Channel bandwidth BWChannel [MHz]
	50
	80
	100
	200
	
	
	
	

	Transmission bandwidth configuration NRB
	
	
	
	
	
	
	
	

	Subcarrier spacing [kHz]
	120
	

	Channel bandwidth BWChannel [MHz]
	50
	80
	100
	200
	400
	
	
	

	Transmission bandwidth configuration NRB
	
	
	
	
	
	
	
	

	Subcarrier spacing [kHz]
	[240]
	

	Channel bandwidth BWChannel [MHz]
	50
	80
	100
	200
	400
	
	
	

	Transmission bandwidth configuration NRB
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