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	Introduction 
In August RAN4#84 meeting R4-1709075 WF on spectrum utilization was approved for sub-6GHz as below [1]: 
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The RB values in the table above are agreed based on the assumption of symmetric guard band, and they are only meant to indicate the minimum guard band achievable for a given combination of SCS and channel BW. The RAN1 agreement for subcarrier alignment between different SCSs in a channel BW [2][3][4] could result in asymmetric guard band for some combinations of channel BW and a higher order SCS [5], and their actual maximum RB allocation should be 1 RB less than the values in the WF on spectrum utilization above. In this contribution, we calculate the minimum guard band of each combination of SCS and channel BW according to the WF above, and the guard band of each combination according to the RAN1 agreement to find out which combinations’ RB values should be reduced by 1 RB.
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RAN1 sent R1-1706756 LS on subcarrier grid in NR to RAN4 in this April [3]:
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Table 1 below summarizes the tentative agreed RB values (numbers in black) in the latest WF on spectrum utilization [1], minimum guard band (numbers in green), and guard band (numbers in red) after subcarrier 0 of the higher SCSs are aligned with the lowest SCS in the channel BW considering the RAN1 agreement. The asymmetric guard bands are highlighted with yellow colour in Table 1, and the corresponding RB values of the combinations of SCS and channel BW should be reduced with 1 RB since the low guard band is smaller than the minimum guard band. 
Table 1: Tentative agreed RB values (numbers in black) in the latest WF on spectrum utilization [1], minimum guard band (numbers in green), and guard band (numbers in red) considering the RAN1 agreement
	Channel BW [MHz]
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100

	
	SCS=15 KHz
	25
250k
	52
320k
	79
390k
	106
460k
	133
530k
	216
560k
	270
700k
	N.A
	N.A
	N.A

	
	SCS=30 KHz
	11
520k
430,610
	24
680k
680,680
	38
660k
570,750
	51
820k
820,820
	65
800k
710,890
	106
920k
920,920
	133
1060k
1060,1060
	162
840k

	217
940k
	273
860k

	
	SCS=60 KHz
	N.A
	11
1040k
1040,1040

	18
1020k
930,1110
	24
1360k
1360,1360
	31
1340k
1250,1430
	51
1640k
1640,1640
	65
1600k
1600,1600
	79
1560k
1560,1560
	107
1480k
1300,1660
	135
1400k
1220,1580



Observation 1: When the smallest SCS’s RB value of a channel BW is an odd number, the guard band of the higher SCSs become asymmetric and does not meet the minimum guard band requirement. 

Table 2 below shows the reduced RB values (highlighted with yellow colour), minimum guard band (numbers in green), and the guard band (number in red) after the RB values are reduced by 1 RB. After the RB values are reduced with 1 RB, the guard bands are bigger than the minimum guard bands. 
Table 2: The reduced RB values (highlighted with yellow colour), minimum guard band (numbers in green), and the guard band (numbers in red) after the RB values are reduced by 1 RB
	Channel BW [MHz]
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100

	
	SCS=15 KHz
	25
250k
	52
320k
	79
390k
	106
460k
	133
530k
	216
560k
	270
700k
	N.A
	N.A
	N.A

	
	SCS=30 KHz
	10
520k
610,790
	24
680k
680,680
	37
660k
750,930
	51
820k
820,820
	64
800k
890,1070
	106
920k
920,920
	133
1060k
1060,1060
	162
840k

	217
940k
	273
860k

	
	SCS=60 KHz
	N.A
	11
1040k
1040,1040

	17
1020k
1290,1470
	24
1360k
1360,1360
	30
1340k
1610,1790
	51
1640k
1640,1640
	65
1600k
1600,1600
	79
1560k
1560,1560
	106
1480k
1660,2020
	134
1400k
1580,1940



Figure 1 shows the guard band after considering the RAN1 agreement, the black line is for SCS 15kHz, the blue line is for SCS 30kHz and the green line for SCS 60kHz. It could be seen that for channel BW ≥ 25MHz, the guard band is around 600kHz for SCS 15kHz, the guard band is around 950kHz for SCS 30kHz, and the guard band is around 1600kHz for SCS 60kHz.
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Figure 1 The guard band considering the RAN1 agreement, the black line for SCS 15kHz, 
the blue line for SCS 30kHz, and the green line for SCS 60kHz
Proposal 1: For the NR spectrum utilization of the single numerology case for sub-6GHz, considering the RAN1 agreement in R1-1706756 LS on subcarrier grid in NR, the tentative agreed RB values in R4-1709075 of the following 7 highlighted SCS and channel BW combinations should be reduced to the values shown in the table below in order to meet the minimum guard band requirement. 
	Channel BW [MHz]
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100

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

	
	SCS 30 
	10
	24
	37
	51
	64
	106
	133
	162
	217
	273

	
	SCS 60
	N.A
	11
	17
	24
	30
	51
	65
	79
	106
	134



Conclusions
Based on the discussions in this contribution, we have the following Observation and Proposal:
Observation 1: When the smallest SCS’s RB value of a channel BW is an odd number, the guard band of the higher SCSs become asymmetric and does not meet the minimum guard band requirement. 
Proposal 1: For the NR spectrum utilization of the single numerology case for sub-6GHz, considering the RAN1 agreement in R1-1706756 LS on subcarrier grid in NR, the tentative agreed RB values in R4-1709075 of the following 7 highlighted SCS and channel BW combinations should be reduced to the values shown in the table below in order to meet the minimum guard band requirement. 
	Channel BW [MHz]
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100

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

	
	SCS 30 
	10
	24
	37
	51
	64
	106
	133
	162
	217
	273

	
	SCS 60
	N.A
	11
	17
	24
	30
	51
	65
	79
	106
	134
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WF on spectral utilization for below 6GHz

SCS[kHz] | 5MHz 10MHz | 15MHz | 20MHz | 25MHz | 40MHz | 50MHz | 60MHz | 80MHz | 100 MHz
Nre Nre Nre Nre Nre Nre Nre Nre Nre Nre
15 25 52 79 106 133 216 270 NA NA NA
30 1 24 38 51 65 106 133 162 217 273
60 NA 1 18 24 31 51 65 79 107 135

Above RB values are agreed based on the assumption of symmetric guard band.

+ The RB valuesin the table are only meantto indicate the minimum guard band achievable fora given SCS and
channel BW . The actual maximum RB allocation can be equalto or 1 RB less than the values shown in the table

Note1: Above RB values are agreed based on the assumptions of below requirements for sub 6GHz:

+  BSrequirements: output power limit (R4-1706960), ALCR/ACS requirements (R4-1706971),EVM requirements (R4-1706969)
,SEM requirements (R4-1706973);

*  UE requirements: Power Class (PC3 and PC2), ALCR/ACS requirements (R4-1706525),EVM requirements (R4-1706612),SEM
requirements; (R4-1706692)

* Companies can further check above RB values based on further agreements for above requirements and agreements for
channel raster.

Above RBvalues are agreed based on the assumption of no edge PRB EVM requirements in Rel-15.

Note2: Above RB values are derived based on RAN4 perspective, which can be further check by other working

groupsi.e. sub-carrier and RB alignment, and RB allocation restriction for DFT-OF DM waveform
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1. Overall Description:
RAN1 had discussion regarding subcarrier grid for NR and reached the following agreements.
At RAN1#88bis meeting

‘Subcarrier grid in NRis Alt 1, i.e., “Assumingthe subcarriers in a PRB are numbered from 0o 11, for a
given SCS Fo, subcarrier 0 always coincide with a subcarrier 0 of all SCS of order less than Fo."

2. Actions:|

To RAN WG4:

RAN1 respectfully asks RAN4 to consider the above in their discussion.




