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1	Introduction
In last RAN plenary meeting, a new WID [1] to introduce new channel bandwidth in NR, i.e. 35MHz and 45MHz, where the objectives are shown as follow.
· Specify the core requirements to support 35 MHz and 45 MHz NR channel bandwidths 
· Introduce the channel bandwidth 35MHz and 45MHz
· Specify the spectrum utilization
· Specify UE RF requirements for UL and DL
· Specify BS RF requirements for UL and DL
· Specify RRM core requirement, if needed
· Specify the necessary RAN2 signalling, if needed
· Discuss and specify the release independent specifications.
In this contribution, we give some initial discussion on UE RF requirements for 35MHz and 45MHz NR channel bandwidths.
2	Discussion
Like other WIDs that introduce new bandwidth, both UE side and BS side shall be considered when introduction of the new channel bandwidth.
For all the RF requirement, the following requirements are defined based on channel bandwidths.
1. Output power dynamics
2. Transmit OFF power
3. OBW/ACLR/SEM
4. Rx requirements such as REFSEN, ACS, blocking, Rx spurious
Except that, some Tx requirements such as Output power dynamics,Transmit OFF power, ACLR requirements are also related to NRB to define the measurement bandwidth. For OBW, SEM, ACS, blocking requirements, only dependency on channel bandwidth.
Furthermore, the generic MPR requirements are defined based on the criteria of the related channel bandwith. Therefore, for each band, new added channel bandwidth shall be discussed separately.
Also, FRC for each modulation scheme of the new channel bandwidth shall be added for 35MHz and 45MHz, which is pending on the NRB.
General Part
One important issue in general part is the  transmission bandwidth configuration and the corresponding minimum guard-band, which is based on the NRB. We have a contribution[2] in this meeting to propose the NRB for the new channel bandwidth of 35MHz and 45MHz, where the proposals are shown in table 1:

Table 1. Proposed NRB in [2]
	SCS (kHz)
	35MHz
	45MHz

	
	NRB
	NRB

	15
	188
	243

	30
	92
	119

	60
	44
	58



MPR/A-MPR
The general MPR values are given in the specification, and the general MPR values are applicable for any operating bands where the Relative channel bandwidth ≤ 4 % for TDD bands and ≤ 3 % for FDD bands. In the cases of this conditions are not met, then ∆MPR is needed.
Regarding the 35MHz for NR band n3, n7, n8, n25, n66, n71 and 45MHz for NR band n3, n25, n66, we calculate the relative channel bandwidth in table 2.
Table 2. Relative channel bandwidth
	
	FUL_low
(MHz)
	FUL_high
(MHz)
	 (FUL_low+FUL_high)/2
(MHz)
	Max.CBW in TS38.101-1 (MHz)
	Relative channel bandwidth
@Max.CBW
	Relative channel bandwidth
@35MHz
	Relative channel bandwidth
@45MHz

	n3
	1710
	1785
	1747.5
	40
	2.29%
	2.00%
	2.58%

	n7
	2500
	2570
	2535
	50
	1.97%
	1.38%
	

	n8
	880
	915
	897.5
	20
	2.23%
	3.90%
	

	n25
	1850
	1915
	1882.5
	40
	2.12%
	1.86%
	2.39%

	n66
	1710
	1780
	1745
	40
	2.29%
	2.01%
	2.58%

	n71
	663
	698
	680.5
	20
	2.94%
	5.14%
	


It can be seen from table 2, the relative channel bandwidth for FDD band n8 and band n71 supporting 35MHz are larger than 3%, which means the MPR for band n8 and band n71 supporting 35MHz need to be re-evaluated. For the other band supporting 35MHz or 45MHz, the current MPR values can be applied.
Similar with MPR requirements, the A-MPR requirements for n3/n7/n8/n25/n66/n71 are defined in a generic way independent with channel bandwidth. Therefore,  it is no need to re-evaluated the MPR.
For the re-evaluated MPR values, the current ∆MPR approach can be re-used.
Output power dynamics
Output power dynamics requirements are defined based on channel bandwidth, i.e. the minimum output power (dBm) is scaled with NRB of 15kHz SCS, also the measurement bandwidth is calculated based on 15kHz SCS due to 15kHz SCS contribute the largest measurement bandwidth.
Therefore, with the NRB  proposed in table 1, the minimum output power requirements are defined in table 3.
Table 3: Minimum output power
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	...

	25
	-39
	23.955

	30
	-38.2
	28.815

	35
	-37.5
	33.855

	40
	-37
	38.895

	45
	-36.5
	43.755

	50
	-36
	48.615

	...



Transmit OFF power
Output power dynamics requirements are defined based on channel bandwidth. The measurement bandwidth in table 2 can be applied for 35MHz and 45MHz.
Output RF spectrum emissions
The occupied bandwidth for all transmission bandwidth configurations (Resources Blocks) shall be less than the channel bandwidth.
The ACLR values are same for all of the channel bandwidth,  The measurement bandwidth in table 2 can be applied for 35MHz and 45MHz.
For SEM requirement, the only different for the SEM limits are in the ± 0-1 range, it is proposed -13dBm value for 35MHz and 45MHz in ± 0-1 range, which is the same for the channel bandwidth less than 50MHz. Therefore, the SEM requirements for 35MHz and 45MHz are defined in table 4.
Table 4: SEM requirements
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	5
MHz
	...
	30 MHz
	35 MHz
	40
MHz
	45 MHz
	50
MHz
	60
MHz
	...
	Measurement bandwidth

	± 0-1
	-13
	...
	-13
	-13
	-13
	-13
	
	
	...
	1 % channel bandwidth

	± 0-1
	
	
	
	
	
	
	-24
	-24
	-24
	30 kHz

	± 1-5
	-10
	-10
	-10
	-10
	-10
	-10
	-10
	-10
	-10
	1 MHz

	± 5-6
	-13
	...
	-13
	-13
	-13
	-13
	-13
	-13
	...
	

	± 6-10
	-25
	
	
	
	
	
	
	
	
	

	± 10-15
	
	
	
	
	
	
	
	
	
	

	± 15-20
	
	
	
	
	
	
	
	
	
	

	± 20-25
	
	
	
	
	
	
	
	
	
	

	± 25-30
	
	
	
	
	
	
	
	
	
	

	± 30-35
	
	
	-25
	
	
	
	
	
	
	

	± 35-40
	
	
	
	-25
	
	
	
	
	
	

	± 40-45
	
	
	
	
	-25
	
	
	
	
	

	± 45-50
	
	
	
	
	
	-25
	
	
	
	

	± 50-55
	
	
	
	
	
	
	-25
	
	
	

	± 55-60
	
	
	
	
	
	
	
	
	
	

	± 60-65
	
	
	
	
	
	
	
	-25
	
	

	± 65-70
	
	
	
	
	
	
	
	
	
	

	± 70-75
	
	
	
	
	
	
	
	
	
	

	± 75-80
	
	
	
	
	
	
	
	
	
	

	± 80-85
	
	
	
	
	
	
	
	
	
	

	± 85-90
	
	
	
	
	
	
	
	
	
	

	± 90-95
	
	
	
	
	
	
	
	
	
	

	± 95-100
	
	
	
	
	
	
	
	
	
	

	± 100-105
	
	
	
	
	
	
	
	
	
	



REFSEN
It is no doubt that the REFSEN shall be defined for 35MHz and 45MHz. However, it is not easy to deduce the REFSEN values for 35MHz and 45MHz by the traditional equation due to the UL configuration restricted for the above bands. Like other WIDs in Rel-16 introducing new addition channel for a certain band, the REFSEN values for 35MHz and 45MHz needs to be re-evaluated based on the measured total Tx noises.
ACS  
Currently, the ACS requirements are defined depend on the spectrum, i.e. FDL_high < 2700 MHz and FUL_high < 2700 MHz, FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz. According to the WID, so far the bands specified in the WID supporting 35MHz and 45MHz belongs to the scope of FDL_high < 2700 MHz and FUL_high < 2700 MHz. Therefore, only ACS for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz need to be updated to include 35MHz and 45MHz. 
Also ACS requirement are defined related to channel bandwidth, including ACS values and Pinterferer &Finterferer (offset). For the ACS values, it is scaled by channel bandwidth and Pinterferer = Pwanted+ACS-1.5(SNR+implementation margin=1.5dB). The ACS values and the corresponding Finterferer (offset) are proposed in table 5.
Table 5. ACS values and the corresponding Pinterferer & Finterferer (offset)
ACS values
	RX parameter
	Units
	Channel bandwidth

	
	
	30 MHz
	35 MHz
	40 MHz
	45 MHz
	50 MHz

	ACS
	dB
	25.5
	24.5
	24
	23.5
	23



Pinterferer & Finterferer (offset) (Case 1)
	RX parameter
	Units
	Channel bandwidth

	
	
	30 MHz
	35 MHz
	40 MHz
	45 MHz
	50 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + 14 dB


	Pinterferer
	dBm
	REFSENS + 38 dB
	REFSENS + 37 dB
	REFSENS + 36.5 dB
	REFSENS + 36 dB
	REFSENS + 35.5 dB

	BWinterferer
	MHz
	5
	5
	5
	5
	5

	Finterferer (offset)
	MHz
	17.5
/
-17.5
	20
/
-20
	22.5
/
-22.5
	25
/
-25
	27.5
/
-27.5



Pinterferer & Finterferer (offset) (Case 2)
	RX parameter
	Units
	Channel bandwidth

	
	
	30 MHz
	35MHz
	40 MHz
	45 MHz
	50 MHz

	Power in transmission bandwidth configuration
	dBm
	-49
	-48
	-47
	-47
	-46.5

	Pinterferer
	dBm
	-25


	BWinterferer
	MHz
	5
	5
	5
	5
	5

	Finterferer (offset)
	MHz
	17.5
/
-17.5
	20
/
-20
	22.5
/
-22.5
	25
/
-25
	27.5
/
-27.5



Blocking characteristics
Similar as ACS, only blocking for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz need to be updated to include 35MHz and 45MHz.
Only Power in transmission bandwidth configuration shall be defined for 35MHz and 45MHz, the BWinterferer and the corresponding offset are fixed for all the channel bandwidth.
For in-band blocking/out-of-band blocking, the BWinterferer ,Pinterferer and Finterferer are applicable for all the channel bandwidth, the power in transmission bandwidth configurations for 35MHz and 45MHz are proposed as in table 6.
Table 6. In-band blocking/out-of-band blocking
	RX parameter
	Units
	Channel bandwidth

	
	
	30 MHz
	35 MHz
	40 MHz
	45 MHz
	50 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel bandwidth specific value below


	
	dB
	11
	11.5
	12
	12.5
	13



For narrowband blocking, the wanted signal and interference signal level are kept for CBW≥ 20MHz, and for the interferer offset for CBW> 20MHz, the minimum guard band @15kHz SCS are considered, which is related to NRB. With the proposed NRB in [2], the interferer offset values for 35MHz and 45MHz are proposed as in table 7.
Table 7. Narrowband blocking
	Parameter
	Unit
	30 MHz
	35 MHz
	40 MHz
	45 MHz
	50 MHz

	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	16
	16
	16
	16
	16

	Puw (CW)
	dBm
	-55
	-55
	-55
	-55
	-55

	Fuw (offset SCS= 15 kHz)
	MHz
	15.6075
	18.0825
	20.5575
	23.1375
	25.7025

	Fuw (offset SCS= 30 kHz)
	MHz
	NA
	NA
	NA
	NA
	NA



Spurious emission
As the Power Transmission offset for out-of-band blocking and spurious Responses need to be the same, so the power in transmission bandwidth configuration values (i.e. Pwanted) for 35MHz and 45MHz spurious emission are the same with out-of-band blocking, as proposed in table 6.
Wide band Intermodulation
For wide band intermodulation, wanted signal power level for 35MHz and 45MHz are the same with other requirements. so the power in transmission bandwidth configuration values (i.e. Pwanted) for 35MHz and 45MHz as proposed in table 6 are applied.
3	Conclusion
In this paper,  we give some initial discussion on spectrum utilization for 35MHz and 45MHz NR channel bandwidths. With the NRB proposed in [1], the conclusions are:
Proposal 1. The MPR requirements for band n8 and band n71 supporting 35MHz need to be re-evaluated. 
Proposal 2.  Output power dynamics are proposed in table 3. And the measurement bandwidth in table 3 can be applied to Transmit OFF Power and ACLR requirements.
Proposal 3. SEM requirements are proposed in table 4.
Proposal 4. ACS requirements are proposed in table 5.
Proposal 5. In-band/Out-of-band blocking and narrowband blocking requirements are proposed in table 6 and table 7, respectively. Meanwhile, the transmission bandwidth configuration values proposed in table 6 are applied to Spurious emission and Wide band Intermodulation requirements.
In addition, the REFSEN values for 35MHz and 45MHz needs to be re-evaluated based on the measured total Tx noises, rather than derived by the traditional equation due to the UL configuration restricted for the bands specified in the WID.
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