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In RAN#88 e-meeting, a new WI was agreed [1] to introduce 35MHz channel BW for bands n3, n7, n8, n25, n66, n71 and 45MHz channel BW for bands n3, n25, n66. In this contribution, we provide our input on spectrum utilization and support of these new channel bandwidths.
Discussion
Spectrum Utilization Calculations
We previously discussed how to derive spectrum utilization for new channel bandwidths in [2] using a linear fit of the SU defined for the channel bandwidths supported in Rel16. In this case we are discussing “regular” channel bandwidths (multiple of 5MHz). The linear fit coefficients proposed in [2] can be found in Table 1.
Table 1: Linear fit coefficients for SU
	SCS [kHz]
	15
	30
	60

	A1
	5.4509
	2.7619
	1.3788

	A0
	-2.7399
	-3.9468
	-3.3747



The SU calculated with this linear fit can be found in Table 2 and compared with SU with twice the channel BW and twice the SCS.
Table 2: SU calculations and resulting guard band
	Channel BW
	SCS
	15kHz
	30kHz
	60kHz

	
	Approach
	SU
	GB [MHz]
	SU
	GB [MHz]
	SU
	GB [MHz]

	35MHz
	Linear fit
	188
	0.5725
	93
	0.745
	45
	1.27

	
	70 MHz SU
	189
	0.4825
	93
	0.745
	
	

	45MHz
	Linear fit
	243
	0.6225
	120
	0.885
	59
	1.23

	
	90 MHz SU
	245
	0.4425
	121
	0.705
	
	



Observations:
· For 35 MHz, if the 30 kHz SU for 70 MHz is used at 15 kHz then the guard band is smaller than the 30 and 40 MHz guard bands at 15 kHz => should use 188
· With SU of 93, the 35 MHz guard band at 30 kHz SCS is smaller than the corresponding 30 MHz guard band => should use 92
· With SU of 45, the 35 MHz guard band at 60 kHz SCS is slightly smaller than the corresponding 30 MHz guard band => 45 can be kept
· For 45 MHz, if the 30 kHz SU for 90 MHz is used at 15 kHz then the guard band is smaller than the corresponding the 40 and 50 MHz guard bands => should use 243
· For 45 MHz, if the 60 kHz SU for 90 MHz is used at 30 kHz then the guard band is smaller than the corresponding 40 and 50 MHz guard bands => should use 120
· With SU of 59, the 45 MHz guard band at 60 kHz SCS is s smaller than the corresponding 30, 40 and 50 MHz guard band => should use 58.

With the above corrected values, Table 3 provides a comparison of the 35 and 45 MHz parameters with 30, 40 and 50MHz values, and shows that these values are appropriate in terms of resulting guard-bands when compared with their immediate neighboring existing channel bandwidths.
Table 3: 35 and 45 MHz parameters vs existing BW
	
	Channel BW [MHz]

	 Parameter
	SCS [kHz]
	30
	35
	40
	45
	50

	
	
	NRB
	NRB
	NRB
	NRB
	NRB

	SU_CP-OFDM
[#RB]
	15
	160
	188
	216
	243
	270

	
	30
	78
	92
	106
	120
	133

	
	60
	38
	45
	51
	58
	65

	SU_DFT-s-OFDM
[max#RB full allocation]
	15
	160
	180
	216
	243
	270

	
	30
	75
	90
	100
	120
	128

	
	60
	36
	45
	50
	54
	64

	SU_CP-OFDM
[max%]
	15
	96.0%
	96.7%
	97.2%
	97.2%
	97.2%

	
	30
	93.6%
	94.6%
	95.4%
	96.0%
	95.8%

	
	60
	91.2%
	92.6%
	91.8%
	92.8%
	93.6%

	SU_DFT-s-OFDM
[max%]
	15
	96.0%
	92.6%
	97.2%
	97.2%
	97%

	
	30
	90.0%
	92.6%
	90.0%
	96.0%
	92%

	
	60
	86.4%
	92.6%
	90.0%
	86.4%
	92%

	ACLR Meas BW [MHz]
	lowest
	28.815
	33.855
	38.895
	43.755
	48.615

	Min guard band [MHz]
	15
	0.5925
	0.5725
	0.5525
	0.6225
	0.6925

	
	30
	0.945
	0.925
	0.905
	0.885
	1.045

	
	60
	1.290
	1.270
	1.610
	1.590
	1.570




Proposals 1 for 35 and 45 MHz NRB, guard band and ACLR measurement BW provided in Table 4:
Table 4: proposed SU for 35 and 45 MHz BW and associated parameters
	 
	Channel BW

	 
	35 MHz
	45 MHz

	SCS [kHz]
	15
	30
	60
	15
	30
	60

	NRB
	188
	92
	45
	243
	120
	58

	Min Guard-band [MHz]
	0.5725
	0.925
	1.27
	0.6225
	0.885
	1.59

	ACLR measurement BW [MHz]
	33.855
	43.755



Support of New Channel Bandwidths
These new channel bandwidths are currently requested only for given bands and we should not include them as generic bandwidths in the specification as of yet. Furthermore, we should understand which potential limitations there are in terms of release independence.

As an example, 35MHz in n71 cannot work for a phone that implements this band with dual duplexers. Also, legacy ET PA may not support such bandwidth and, as of today does not even support 25 and 30 MHz. This issue may be generic for low bands and is a further problem when there are short duplex distance like for n71 as the ET BW must be carefully controlled to avoid noise being injected in the receive band.

In general, if the new channel bandwidth is smaller than the largest one already supported it can be introduced more easily and at least we know that the ET BW is sufficient. Table 5 shows how the new bandwidths compare to the current maximum bandwidth supported in each band.
Table 5: Current supported maximum BW per band vs new bandwidths
	Band
	New BW
	Max Rel 16 BW 
	comment

	n3
	35, 45 MHz
	40 MHz
	35 MHz BW covered, 45MHz extends BW

	n7
	35 MHz
	50 MHz
	35 MHz BW covered

	n8
	35 MHz
	20 MHz
	25 and 30MHz not even yet agreed, significant extension

	n25
	35, 45 MHz
	40 MHz
	35 MHz BW covered, 45MHz extends BW

	n66
	35, 45 MHz
	40 MHz
	35 MHz BW covered, 45MHz extends BW

	n71
	35 MHz
	20 MHz
	25 and 30MHz not even yet agreed, significant extension, dual duplexer cases



Observations: 
· n7 already cover 35 MHz
· n3, n25, n66 already cover 35 MHz but not 45 MHz
· n8 and n71 see significant BW extension vs the current 20 MHz and have not yet been extended to 25 and 30 MHz
· The largest BW supported in LB is 30MHz for band n28.

With this it is clear that new bandwidth introduction cannot be done in a generic way and release independence should be discussed and a number of new requirements should be defined.

Proposal 2:
· New 35 and 45MHz channel bandwidths should not be introduced as generic channel bandwidths in release 16
· Release independence shall be discussed cases by case per band and bandwidths.
Conclusions
In this contribution, we studied the possible ways to derive spectrum utilization for 35 and 45 MHz channel bandwidths and looked at the resulting guard-bands to provide the following proposal.

Proposals 1 for 35 and 45 MHz NRB, guard band and ACLR measurement BW provided in Table 4:
Table 4: proposed SU for 35 and 45 MHz BW and associated parameters
	 
	Channel BW

	 
	35 MHz
	45 MHz

	SCS [kHz]
	15
	30
	60
	15
	30
	60

	NRB
	188
	92
	45
	243
	120
	58

	Min Guard-band [MHz]
	0.5725
	0.925
	1.27
	0.6225
	0.885
	1.59

	ACLR measurement BW [MHz]
	33.855
	43.755



Looking at the current BW support in the candidate bands, the following proposal is made.
Proposal 2:
· New 35 and 45MHz channel bandwidths should not be introduced as generic channel bandwidths in release 16
· Release independence shall be discussed cases by case per band and bandwidths.
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