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1 Introduction
At last meeting in Reno, it was agreed to introduce 30MHz CBW for Band 3. Furthermore RAN#78 agreed all CBWs listed in TS 38.101-1 v15.0.0 Table 5.3.5-1 for each FR1 band shall be mandatory. In the contribution, we discuss the needed changes to introduce 30 MHz CBW for Band 3 single carrier case. 
2 Discussion

Spectral utilization 
It is suggested companies to check if the SU agreed for BS side can be re-used for UE. The following update is needed correspondingly. 
5.3.2
Maximum transmission bandwidth configuration

The maximum transmission bandwidth configuration NRB for each channel bandwidth and subcarrier spacing is specified in Table 5.3.2-1.

Table 5.3.2-1: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	[160]
	216
	270
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	[78]
	106
	133
	162
	217
	273

	60
	N/A
	11
	18
	24
	31
	[38]
	51
	65
	79
	107
	135


5.3.3
Minimum guardband and transmission bandwidth configuration
The minimum guardband for each UE channel bandwidth and SCS is specified in Table 5.3.3-1 The relationship between the channel bandwidth, the guardband and the transmission bandwidth configuration is shown in Figure 5.3.3-1.

Table 5.3.3-1: Minimum Guardband for each UE channel bandwidth and SCS (kHz)
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	30 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	552.5
	[592.5]
	692.5
	N/A
	N/A
	N/A

	30
	505
	665
	645
	805
	785
	905
	[945]
	1045
	825
	925
	845

	60
	N/A
	1010
	990
	1330
	1310
	1610
	[1290]
	1570
	1530
	1450
	1370


Minimum output power
In current TS 38.101, the minimum output power is defined as the same PSD with 20MHz CBW. Hence it is straight forward to reuse the same approach for 30 MHz CBW. i.e. -38.2 dBm minimum output power shall be defined for 30 MHz CBW.
Table 6.3.1-1 in 38.101-1: Minimum output power

	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(TBD)

	5
	-40
	

	10
	-40
	

	15
	-40
	

	20
	-40
	

	25
	-39
	

	30
	-38.2
	

	40
	-37
	

	50
	-36
	

	60
	-35.2
	

	80
	-34
	

	100
	-33
	


Transmit OFF power
-50 dBm transmit OFF power should be added for 30 MHz CBW.
Table 6.3.2-1 in 38.101-1: Transmit OFF power

	Channel bandwidth

(MHz)
	Transmit OFF power

(dBm)
	Measurement bandwidth

(TBD)

	5
	-50
	

	10
	-50
	

	15
	-50
	

	20
	-50
	

	25
	-50
	

	30
	-50
	

	40
	-50
	

	50
	-50
	

	60
	-50
	

	80
	-50
	

	100
	-50
	


Occupied bandwidth
30 MHz channel bandwidth should be added in the occupied channel bandwidth table.
Table 6.5.1-1 in 38.101-1: Occupied channel bandwidth

	
	Occupied channel bandwidth / NR Channel bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	30 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	Channel bandwidth [MHz]
	5
	10
	15
	20
	30
	25
	40
	50
	60
	80
	100


Spectrum emission mask
For the first MHz outside the channel edge, the scaling approach proportionately to the channel bandwidth can be re-used. The general SEM for 30MHz should be added as below.
Table 6.5.2.1.1-1 in 38.101-1: NR General spectrum emission mask 

	ΔfOOB
(MHz)
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	30

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	100

MHz
	Measurement bandwidth

	± 0-1
	-15
	-18
	-20
	-21
	-22
	-23
	-24
	-24
	-24
	-24
	-24
	30 kHz

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

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

	± 6-10
	-25
	
	
	
	
	
	
	
	
	
	
	

	± 10-15
	
	-25
	
	
	
	
	
	
	
	
	
	

	± 15-20
	
	
	-25
	
	
	
	
	
	
	
	
	

	± 20-25
	
	
	
	-25
	
	
	
	
	
	
	
	

	± 25-30
	
	
	
	
	-25
	
	
	
	
	
	
	

	± 30-40
	
	
	
	
	
	-25
	
	
	
	
	
	

	± 40-45
	
	
	
	
	
	
	-25
	
	
	
	
	

	± 45-50
	
	
	
	
	
	
	
	
	
	
	
	

	± 50-55
	
	
	
	
	
	
	
	-25
	
	
	
	

	± 55-60
	
	
	
	
	
	
	
	
	
	
	
	

	± 60-65
	
	
	
	
	
	
	
	
	-25
	
	
	

	± 65-80
	
	
	
	
	
	
	
	
	
	
	
	

	± 80-85
	
	
	
	
	
	
	
	
	
	-25
	
	

	± 85-100
	
	
	
	
	
	
	
	
	
	
	
	

	± 100-105
	
	
	
	
	
	
	
	
	
	
	-25
	


NR ACLR
According to TR, ACLR measurement bandwidth for both the wanted and adjacent channels is the maximum transmission bandwidth among the different SCSs of CP-OFDM SU for a channel BW with addition of one SCS to account for half SCS shift due to SCS alignment to DC, this measurement bandwidth is centred within the channels. The ACLR measurement bandwidth can be calculated as [160*0.18+0.015=28.815] MHz.
Table 6.5.2.2.1-1 in 38.101-1: NR ACLR measurement bandwidth
	NR channel bandwidth / NR ACLR measurement bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	NR ACLR measurement bandwidth
	4.515
	9.375
	14.235
	19.095
	23.955
	[28.815]
	38.895
	48.615
	58.35
	78.15
	98.31


Reference sensitivity power level
In current version, the reference sensitivity is also missing for some other bands. It is captured in another paper [].
Maximum input level
For the power in transmission bandwidth configuration, the scaling approach proportionately to the channel bandwidth (≥20MHz) can be re-used. The maximum input level for 30MHz should be added as below.
Table 7.4-1 in 38.101-1: Maximum input level

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	100
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-252
	-242
	-232
	-222
	-212
	-202

	
	
	-273
	-263
	-253
	-243
	-233
	-223

	
	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3-3 with PCMAX_L as defined in subclause 6.2.4.

NOTE 2:
Reference measurement channel is FFS for 64-QAM.

NOTE 3:
Reference measurement channel is FFS for 256-QAM.


Adjacent channel selectivity
For ACS, the scaling approach proportionately to the channel bandwidth (≥20MHz) to keep the PSD can be re-used. The ACS for 30MHz should be added as below.
Table 7.5.1-1 in 38.101-1: ACS for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz

	ACS
	dB
	[33]
	[33]
	[30]
	[27]
	[26]

	RX parameter
	Units
	Channel bandwidth

	
	
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	100 MHz

	ACS
	dB
	[25]
	[24]
	[23]
	[22.5]
	[N/A]


Table 7.5.1-4 in 38.101-1: Test parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz, case 2

	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz

	Power in transmission bandwidth configuration
	dBm
	[-56.5]
	[-56.5]
	[-53.5]
	[-50.5]
	[-49.5]

	Pinterferer
	dBm
	-25

	BWinterferer
	MHz
	5
	5
	5
	5
	5

	Finterferer (offset)
	MHz
	5
/
-5
	7.5
/
-7.5
	10
/
-10
	12.5
/
-12.5
	15
/
-15

	RX parameter
	Units
	Channel bandwidth

	
	
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	

	Power in transmission bandwidth configuration
	dBm
	[-48.5]
	[-47.5]
	[-46.5]
	[-46]
	

	Pinterferer
	dBm
	-25
	-25
	-25
	-25
	

	BWinterferer
	MHz
	5
	5
	5
	5
	

	Finterferer (offset)
	MHz
	17.5
/
-17.5
	22.5
/
-22.5
	27.5
/
-27.5
	32.5
/
-32.5
	

	NOTE 1:
The transmitter shall be set to 4dB below […].

NOTE 2:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with an SCS equal to that of the wanted signal.
NOTE 3:
The interferer consists of the RMC specified in […]


Inband Blocking
The reference sensitivity degradation can be scaled due to the filter selectivity. Inband blocking for 30MHz should be added as below.
Table 7.6.1-1 in 38.101-1: In-band blocking parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz

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

	
	dB
	6
	6
	7
	9
	10

	BWinterferer
	MHz
	5

	FIoffset, case 1
	MHz
	7.5

	FIoffset, case 2
	MHz
	12.5

	RX parameter
	Units
	Channel bandwidth

	
	
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	

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

	
	dB
	11
	12
	13
	14
	

	BWinterferer
	MHz
	5
	5
	5
	5
	

	FIoffset, case 1
	MHz
	7.5
	7.5
	7.5
	7.5
	

	FIoffset, case 2
	MHz
	12.5
	12.5
	12.5
	12.5
	

	NOTE 1:
The transmitter shall be set to 4dB below […].

NOTE 2:
The interferer consists of the RMC specified in […]


Out-of-band blocking
The reference sensitivity degradation can be scaled due to the filter selectivity. Inband blocking for 30MHz should be added as below.
Table 7.6.2-1 in 38.101-1: Out-of-band blocking parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz

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

	
	dB
	6
	6
	7
	9
	10

	RX parameter
	Units
	Channel bandwidth

	
	
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	

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

	
	dB
	11
	12
	13
	14
	

	NOTE 1:
The transmitter shall be set to 4dB below […].


Spurious response
The reference sensitivity degradation can be scaled proportionately to the channel bandwidth. 30MHz should be added as below.
Table 7.7.1-1 in 38.101-1: Spurious response parameters

	Rx parameter
	Units 
	
	Channel bandwidth

	
	
	5MHz 
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60MHz
	80 MHz
	100 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	7
	9
	10
	11
	12
	13
	14
	15
	16

	SCS=15kHz
	 
	5
	10
	15
	20
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	SCS=30kHz
	 
	NA
	NA
	NA
	NA
	25
	30
	40
	50
	NA
	NA
	NA

	SCS=60kHz
	 
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	60
	80
	100

	
	NOTE 1: The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2.

	
	NOTE 2: Reference measurement channel is specified inTBD

	
	NOTE 3: The REFSENS power level is specified inTBD for two and four antenna ports, respectively.


Intermodulation characteristics
The requirements are still TBD for all channel bandwidth. 30 MHz CBW should be considered together.
3 Conclusion
In this contribution, the needed changes for introduction of 30 MHz channel bandwidth for band 3 are discussed. If the content is agreeable, corresponding draft CR can be provided.
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