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Background
During a number of RAN4 meetings, agreements have been reached on spectrum utilization for NR. This TP aims to capture the spectrum utilization agreements.
Proposal

It is proposed that the attached text proposal is included in BS RF TR.
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TEXT PROPOSAL:
4
General and common aspects
The general and common aspects will be in the TR for General NR UE aspects. A reference will be added here.
4.x
Spectrum Utilization

Spectrum Utilization refers to the proportion of the channel bandwidth that can is used for transmission. The number of PRBs used for transmission is referred to as the transmission bandwidth configuration. Spectrum Utilization is typically less than 100% because at the transmitter, some technique such as filtering or windowing is generally needed to achieve the unwanted emissions requirements, and the filtering or windowing will need room for a roll-off, whilst at the receiver a selectivity filter is often used to reject adjacent channels, which will also require room for roll-off. For E-UTRA, the spectral utilization is 90%.

In order to settle spectrum utilization for NR, a number of factors have been taken into account, including:

· Increasing the spectrum utilization compared to E-UTRA

· The spectrum efficiency gains corresponding to the spectrum utilization increase

· The impact of the spectrum utilization on implementations, including both filtering and windowing solutions to spectrum confinement

· The impact of the spectrum confinement technique needed for achieving the spectrum utilization on signal quality (EVM), both across the band and at the band edges

· The impact of the spectrum utilization on receiver performance considering ACS, phase noise reciprocity

· Relevant requirements on SEM, ACS etc. 

· Expected transmitter power

Based on these considerations, spectrum utilization values have been agreed as follows:

Table 4.x-1 Spectral Occupancy for range 1

	Channel BW [MHz]

SCS [kHz]
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	216
	270
	N.A
	N.A
	N.A

	30
	11
	24
	38
	51
	65
	106
	133
	162
	217
	273

	60
	N.A
	11
	18
	24
	31
	51
	65
	79
	107
	135


Table 4.x-2 Spectral Occupancy for range 2

	Channel BW [MHz]

SCS [kHz]
	50MHz
	100MHz
	200MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N.A

	120
	32
	66
	132
	264


The agreements make a number of assumptions on requirements such as BS output power limit, ALCR/ACS, SEM, EVM and/or UE Power Class definition, ALCR/ACS, SEM, EVM, and may be revisited if the final requirements differ. Furthermore, it is possible that the number of utilized PRBs may be 1 fewer than indicated in the table depending on the interaction between the channel raster and spectrum allocation. 

The above values are agreed as minimum 3GPP requirements for release 15. In addition, it was agreed that the RAN1 and RAN2 signaling should allow for larger spectrum utilization than the minimum requirement. In such cases, meeting unwanted emissions and EVM requirements may still be mandated. However, UE transmitters are not mandated to meet the SEM if allocated to PRBs nearer to the edge of the channel than assumed for their spectral utilization and UE receivers of other operators are not mandated to meet ACS requirements if the gap between carriers is not according to the agreed spectrum utilization numbers. Furthermore, other operators BS meeting 3GPP defined ACS requirements may be subject to interference from a neighbor operator operating a larger spectrum utilization. Thus, co-existence performance would not be guaranteed by the 3GPP specifications, and operators would need to make their own arrangements as part of their deployments to deal with any interference effects.

*********************End of change*****************
