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1 Introduction

In RAN4 NR#2 meeting, the spectrum utilization definition was discussed extensively. In the agreed Way Forward[1], for below 6GHz,  basically it is finalized for almost all the combinations of channel bandwidth (CBW) and subcarrier spacing (SCS) only except the 20MHz channel bandwidth with 30kHz subcarrier spacing, and 40Mhz channel bandwidth with 60kHz subcarrier spacing. For above 6GHz, companies’ views differ significantly due to the fact that there is no agreed PA model and BS/UE output power requirement.

In this contribution, we present some test result on spectrum utilization for above 6GHz

2 Discussion
2.1 Below 6GHz

The following table is agreed in last Qingdao meeting as the spectrum utilization for below 6GHz. The number with red front is still controversial.
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sCs 5MHz | 10MHz | 15MHz | 20MHz | 40MHz | 50MHz | 60MHz | 80MHz | 100 MHz
[kHz]
Nes Nes Nes Nes Nes Nes Nes Nes Nes
15 25 52 791 [106] [216] 270 NA NA NA
30 ] 24] B3] [51.52] | [106] 133 [162] 217] 273]
60 NA | [1L12] [1s] 24 [51.52] | [65] 791 [107] [135]





For 10MHz CBW with 60kHz SCS, it doesn’t make sense to keep 12 PRBs as candidate since 11PRB has been agreed for 5MHz CBW and 30kHz SCS case and the out-of-band spectral decay is increased if the subcarrier spacing is reduced.
For 20MHz CBW with 30KHz SCS case, the Tx PSD with filtering (127 order) and window (2.5% OFDM symbol) are shown in Figure 1 and Figure 2. It can be shown that both windowing and filtering can support above 52PRB data transmission bandwidth. Actually 53PRB transmission bandwidth is also feasible for filtering. Therefore, 52PRB should be considered for 20MHz CBW with 30kHz SCS and 40MHz CBW with 60kHz SCS considering that the spectrum utilization should be defined in an spectral confinement technique agnostic way.
2.2 Above 6GHz
For above 6GHz, the recommended spectrum utilization numbers in [1] differs significantly, mainly due to the lack of agreed PA model and some key RF requirements, e.g., BS/UE output power limitation, SEM etc. In this contribution, we give the achievable spectrum utilization with practical mmWave band RF working at 40GHz, following the SEM and ACLR requirement in [2] and [3].

In the test, only windowing with 2.5% OFDM symbol length is utilized, considering that the spectrum utilization number should be defined in a spectral confinement technique agnostic way, and windowing is 
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Figure 1:  Tx PSD for 20MHz CBW case

[image: image4.png]PSD (dBm/30KHz)

Downlink Rapp PA model,carrier BW 40MHz,
SC 60KHz,data BW 53.0PRB, filter taps 127

f-OFDM RF PSD

- @ - 3Gpp spectrum mask

19 19.5

20 20.5 21 215
Freq.(MHz)



 [image: image5.emf]18.5 19 19.5 20 20.5 21 21.5

Freq.(MHz)

-30

-20

-10

0

10

20

P

S

D

 

(

d

B

m

/

3

0

K

H

z

)

Downlink Rapp PA model,CBW 40MHz,

SC 60KHz,data BW 52PRB, Window length(2.5%) 

f-OFDM RF PSD

W-OFDM RF PSD

3Gpp spectrum mask


(a) Filtering 
Figure 2:  Tx PSD for 40MHz CBW case

preferable by some companies due to the complexity reason although filtering can achieve higher spectrum utilization.  The test results are provided as follows, 
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67PRB with CBW 50MHz & SCS 60kHz                                       135PRB with CBW 100MHz & SCS 60kHz
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Figure 3: PSD with 60kHz SCS
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32 PRB with 50MHz CBW & SCS 120kHz 
                         67 PRB with 100MHz CBW & SCS 120kHz
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	102 PRB with 150MHz CBW & SCS 120kHz
	135PRB with 200MHz CBW & SCS 120kHz
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274PRB with 400MHz CBW & 120kHz SCS

	

	
	

	Figure 4: PSD with 120kHz SCS


	


3 Conclusions
In this contribution, we further discuss the achievable spectrum utilization value, and present test result on above 6GHz.

According to the evaluation results, we have the following proposals, 
Proposal 1:  NR spectrum utilization values and transmission PRB for below 6GHz in R15 are as follows,
	SCS [kHz]
	5MHz
	10MHz
	15MHz
	20 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	
	NRB

(Y[%])
	NRB
(Y [%])
	NRB
(Y [%])
	NRB
(Y [%])
	NRB
(Y [%])
	NRB
(Y [%])
	NRB
(Y [%])
	NRB
(Y [%])
	NRB
(Y [%])

	15
	25
 (90%)
	52
(93.6%)
	79
(94.8%)
	106 (95.4%)
	216
(97.2%)
	270
(97.2%)
	N.A
	N.A
	N.A

	30
	11
(79.2%)
	24
(86.4%)
	38
(91.2%)
	52 
(93.6%)
	106
(95.4%)
	133

(95.8%)
	162
(97.2%)
	217
(97.7%)
	273
(98.3%)

	60
	N.A
	11
(79.2%)
	18
(86.4%)
	24 
(86.4%)
	52
(93.6%)
	65

(93.6%)
	79
(94.8%)
	107
(96.3%)
	135
(97.2%)


Proposal 2:  NR spectrum utilization values and transmission PRB for above 6GHz in R15 are as follows,
	SCS

[kHz]
	50MHz 
	100MHz
	150MHz
	200MHz
	400MHz

	
	NRB

(Y[%])
	NRB

(Y[%])
	NRB

(Y[%])
	NRB

(Y[%])
	NRB

(Y[%])

	60
	67

(96.5%)
	135

(97.2%)
	204

(97.9%)
	274

(98.6%)
	N.A

	120
	32

(92.2%)
	67

(96.5%)
	102

(97.9%)
	135
(97.2%)
	274
(98.6%)
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