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1. Introduction
RAN4 has approved some WF on NR frequency band, band numbering, channel bandwidth, ACLR and SEM of Band n77 and n78 [1]. 
This paper is a text proposal to capture the agreements, background and updated spurious emission band UE co-existence for Band n77 and n78 for TR 38.813. 
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----- Start of TP -----
[bookmark: _Toc492043900][bookmark: _Toc492044154][bookmark: _Toc494295317]<Unchanged sections omitted>
1 Scope
The present document is a technical report for New frequency range for NR (3.3-4.2 GHz). The purpose of this technical report is to provide specification support for NR bands 3.3-3.8 GHz and 3.3-4.2 GHz.
[bookmark: _Toc473553999][bookmark: _Toc490065526]4	Background
[bookmark: _GoBack]In 3GPP RAN4 #AH2 meeting, it is proposed that new bands for NR are assigned band numbers on a “first come first served” basis in reserved ranges regardless of duplex mode or RAT. Then, in RAN4 #84 meeting, band 3.3-3.8GHz  and band 3.3-4.2GHz are assigned band number n78 and n77 respectively.
[bookmark: _Toc473554000][bookmark: _Toc490065527]5	NR Frequency band definition
In 3GPP,  considering UE architecture, different UE power classes, co-existence issue and harmonic/Intermodulation interference, in order to achieve better performance in 3.3-3.8GHz, RAN4 is to specify a single band for 3.3-3.8GHz. Additionally, considering different spectrum demands in different countries, a single band for 3.3-4.2GHz is also specified. A UE supporting n78 band is not required to support n77 band.
[image: ] [image: ]

[bookmark: _Toc490065528]6	Band numbering and channel bandwidth
6.1	Band numbering
For 3.3-4.2GHz frequency range the NR frequency bands are defined as in Table 6.1-1.
Table 6.1-1: NR frequency bands
	NR Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	n77
	3300MHz-4200MHz
	3300MHz-4200MHz
	TDD

	n78
	3300MHz-3800MHz
	3300MHz-3800MHz
	TDD


6.2	channel bandwidth 
6.2.1	Channel bandwidth Set [NR_newRAT]
The superset of channel bandwidth for UE was agreed in Table 6.2.1-1:
Table 6.2.1-1 UE channel bandwidth set
	NR Band
	Data SCS = 15kHz
	Data SCS = 30kHz
	Data SCS = 60kHz (for more than 1GHz bands)

	
	10
MHZ
	15
MHz
	20
MHZ
	40
MHz
	50
MHz
	10
MHZ
	15
MHz
	20
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	100
MHz
	10
MHz
(NOTE)
	15
MHz
	20
MHz
	40
MH
z
	50
MHz
	60
MHz
	80
MHz
	100
MHz

	n77
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	n78
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	NOTE: 90% spectrum utilization may not be achieved



For band n77 and band n78, addition to the UE channel BWs for the band, 30 MHz, 70 MHz and 90 MHz are supported for BS. These new BS CBWs have low priority compared to the UE channel BWs.
<Text to be added>
[bookmark: _Toc473554002][bookmark: _Toc490065529]7	NR band 3.3GHz - 3.8GHz specific issues
[bookmark: _Toc473554003][bookmark: _Toc490065530]7.1	UE specific
[bookmark: _Toc473554004][bookmark: _Toc490065531]7.1.1	Transmitter characteristics
[bookmark: _Toc490065535][bookmark: _Toc473554009]7.1.1.4	Adjacent Channel Leakage Ratio (ACLR)
NR adjacent channel leakage power ratio (NRACLR) is the ratio of the filtered mean power centred on the assigned NR channel frequency to the filtered mean power centred on an adjacent NR channel frequency at nominal channel spacing. 
The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 7.1.1.4-1. 
If the measured adjacent channel power is greater than [–50dBm] then the NRACLR shall be higher than the value specified in Table 7.1.1.4-2.
Table 7.1.1.4-1: NR ACLR measurement bandwidth

	NR channel bandwidth / NR ACLR measurement bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 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
	38.895
	48.615
	58.35
	78.15
	98.31



Table 7.1.1.4-2: NR ACLR requirement

	
	Power class 1
	Power class 2
	Power class 3

	NRACLR
	
	31 dB
	30 dB



<Text to be added>
[bookmark: _Toc490065536][bookmark: _Toc473554008]7.1.1.5	Spectrum emission mask 
The power of any UE emission shall not exceed the levels specified in Table 7.1.1.5-1 for the specified channel bandwidth.
Table 7.1.1.5-1: NR General spectrum emission mask 
	ΔfOOB
(MHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	100
MHz
	Measurement bandwidth

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

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

	± 5-6
	-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
	
	
	
	
	
	
	
	
	
	
	

	± 40-45
	
	
	
	
	
	-25
	
	
	
	
	

	± 45-50
	
	
	
	
	
	
	
	
	
	
	

	± 55-60
	
	
	
	
	
	
	-25
	
	
	
	

	± 60-65
	
	
	
	
	
	
	
	-25
	
	
	

	± 65-80
	
	
	
	
	
	
	
	
	
	
	

	± 80-85
	
	
	
	
	
	
	
	
	-25
	
	

	± 85-100
	
	
	
	
	
	
	
	
	
	
	

	± 100-105
	
	
	
	
	
	
	
	
	
	-25
	




<Text to be added>
7.1.1.6	Spurious emissions 
Since Band n77 and/or n78 will be used at least in Japan, bands operated in Japan need to be protected. In addition, protected bands required in Europe, Korea and China regions (i.e., operating bands specified for Band n78 of 3.3-3.8 GHz) should also be added for potential use of these bands. As a consequence, required protected bands for Band n77 and n78 will be the same. Note that it was already agreed not to specify the co-existence requirement between Band n77 and Band n79, which means that the co-existence will be guaranteed by the NR general emission requirements.
Table 7.1.1.6-1: Spurious emission band UE co-existence for Band n77 and n78
	NR band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n78
	E-UTRA Band 1, 3, 11, 18, 19, 21, 28, 34, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	PHS

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	
	NR Band [n257]
	26500
	-
	29500
	TBD
	TBD
	

	
	E-UTRA Band 5, 8, 39, 40, 41
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	(More bands to be added for other regions)
	
	
	
	
	
	


Agreement: Protected bands required for Band n77 are to be the same as those for Band n78 (i.e., not only Japanese bands but also ones required for other regions such as Europe, Korea and China)
[bookmark: _Toc473554018][bookmark: _Toc490065537]7.1.2	Receiver characteristics
[bookmark: _Toc490065539]7.1.2.2	Adjacent Channel Selectivity (ACS)
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s). The ACS in this TR follows that from TS 38.101-1 7.5.
It is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.1.2.2-2 and Table 7.1.2.2-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 38.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in TS 38.101 Annex A.5.1.1/A.5.2.1). 
Table 7.1.2.2-1: Adjacent channel selectivity
	
	
	
	Channel bandwidth

	NR band
	Rx Parameter
	Units
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	40
MHz
	50
MHz
	60
MHz
	100
MHz

	n78
	ACS
	dB
	33.0
	33.0
	33.0
	33.0
	NA
	NA
	33.0
	NA
	33.0



Table 7.1.2.2-2: Test parameters for Adjacent channel selectivity, Case 1
	NR band
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	50 MHz
	100 MHz

	n78
	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	
	PInterferer
	dBm
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB

	
	BWInterferer
	MHz
	5
	10
	15
	20
	50
	100

	
	FInterferer (offset)
For SCS of 15kHz
	MHz
	5+0.0025
/
-5-0.0025
	10+0.0125
/
-10-0.0125
	15+0.0075
/
-15-0.0075
	20+0.0025
/
-20-0.0025
	50+0.0025
/
-50-0.0025
	100+0.0125
/
-100-0.0125

	
	FInterferer (offset)
For SCS of 30kHz
	MHz
	5+0.025
/
-5-0.025
	10+0.005
/
-10-0.005
	15+0.015
/
-15-0.015
	20+0.025
/
-20-0.025
	50+0.025
/
-50-0.025
	100+0.005
/
-100-0.005

	
	FInterferer (offset)
For SCS of 60kHz
	MHz
	5+0.010
/
-5-0.010
	10+0.050
/
-10-0.050
	15+0.030
/
-15-0.030
	20+0.010
/
-20-0.010
	50+0.010
/
-50-0.010
	100+0.050
/
-100-0.050



Table 7.1.2.2-3: Test parameters for Adjacent channel selectivity, Case 2
	NR band

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	50 MHz
	100 MHz

	n78
	Power in Transmission Bandwidth Configuration
	dBm
	-56.5
	-56.5
	-56.5
	-56.5
	-56.5
	-56.5

	
	PInterferer
	dBm
	-25

	
	BWInterferer 
	MHz
	5
	10
	15
	20
	50
	100

	
	FInterferer (offset)
For SCS of 15kHz
	MHz
	5+0.0025
/
-5-0.0025
	10+0.0125
/
-10-0.0125
	15+0.0075
/
-15-0.0075
	20+0.0025
/
-20-0.0025
	50+0.0025
/
-50-0.0025
	100+0.0125
/
-100-0.0125

	
	FInterferer (offset)
For SCS of 30kHz
	MHz
	5+0.025
/
-5-0.025
	10+0.005
/
-10-0.005
	15+0.015
/
-15-0.015
	20+0.025
/
-20-0.025
	50+0.025
/
-50-0.025
	100+0.005
/
-100-0.005

	
	FInterferer (offset)
For SCS of 60kHz
	MHz
	5+0.010
/
-5-0.010
	10+0.050
/
-10-0.050
	15+0.030
/
-15-0.030
	20+0.010
/
-20-0.010
	50+0.010
/
-50-0.010
	100+0.050
/
-100-0.050




[bookmark: _Toc490065547][bookmark: _Toc473554023]8	NR band 3.3GHz - 4.2GHz specific issues
[bookmark: _Toc490065548][bookmark: _Toc473554024][bookmark: _Toc490065549]8.1	UE specifc
8.1.1	Transmitter characteristics
[bookmark: _Toc490065553]8.1.1.4	Adjacent Channel Leakage Ratio (ACLR)
NR adjacent channel leakage power ratio (NRACLR) is the ratio of the filtered mean power centred on the assigned NR channel frequency to the filtered mean power centred on an adjacent NR channel frequency at nominal channel spacing. 
The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 8.1.1.4-1. 
If the measured adjacent channel power is greater than [–50dBm] then the NRACLR shall be higher than the value specified in Table 8.1.1.4-2.
Table 8.1.1.4-1: NR ACLR measurement bandwidth

	NR channel bandwidth / NR ACLR measurement bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 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
	38.895
	48.615
	58.35
	78.15
	98.31



Table 8.1.1.4-2: NR ACLR requirement

	
	Power class 1
	Power class 2
	Power class 3

	NRACLR
	
	31 dB
	30 dB


<Text to be added>
[bookmark: _Toc490065554]8.1.1.5	Spectrum emission mask 
The power of any UE emission shall not exceed the levels specified in Table 8.1.1.5-1 for the specified channel bandwidth.
Table 8.1.1.5-1: NR General spectrum emission mask 
	ΔfOOB
(MHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	100
MHz
	Measurement bandwidth

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

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

	± 5-6
	-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
	
	
	
	
	
	
	
	
	
	
	

	± 40-45
	
	
	
	
	
	-25
	
	
	
	
	

	± 45-50
	
	
	
	
	
	
	
	
	
	
	

	± 55-60
	
	
	
	
	
	
	-25
	
	
	
	

	± 60-65
	
	
	
	
	
	
	
	-25
	
	
	

	± 65-80
	
	
	
	
	
	
	
	
	
	
	

	± 80-85
	
	
	
	
	
	
	
	
	-25
	
	

	± 85-100
	
	
	
	
	
	
	
	
	
	
	

	± 100-105
	
	
	
	
	
	
	
	
	
	-25
	



<Text to be added>
8.1.1.6	Spurious emissions 
Based on the same discussion as Spurious emissions of Band n78 described in clause 8.1.1.6, the following was agreed.
Table 8.1.1.6-1: Spurious emission band UE co-existence for Band n77 and n78
	NR band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n77
	E-UTRA Band 1, 3, 11, 18, 19, 21, 28, 34, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	PHS

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	
	NR Band [n257]
	26500
	-
	29500
	TBD
	TBD
	

	
	E-UTRA Band 5, 8, 39, 40, 41
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	(More bands to be added for other regions)
	
	
	
	
	
	


Agreement: Protected bands required for Band n77 are to be the same as those for Band n78 (i.e., not only Japanese bands but also ones required for other regions such as Europe, Korea and China)
8.1.2	Receiver characteristics
8.1.2.2	Adjacent Channel Selectivity (ACS)
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s). The ACS in this TR follows that from TS 38.101 7.5.
It is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 8.1.2.2-2 and Table 8.1.2.2-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 38.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in TS 38.101 Annex A.5.1.1/A.5.2.1). 
Table 8.1.2.2-1: Adjacent channel selectivity
	
	
	
	Channel bandwidth

	NR band
	Rx Parameter
	Units
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	40
MHz
	50
MHz
	60
MHz
	100
MHz

	n77
	ACS
	dB
	33.0
	33.0
	33.0
	33.0
	NA
	NA
	33.0
	NA
	33.0



Table 8.1.2.2-2: Test parameters for Adjacent channel selectivity, Case 1
	NR band
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	50 MHz
	100 MHz

	n77
	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	
	PInterferer
	dBm
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB

	
	BWInterferer
	MHz
	5
	10
	15
	20
	50
	100

	
	FInterferer (offset)
For SCS of 15kHz
	MHz
	5+0.0025
/
-5-0.0025
	10+0.0125
/
-10-0.0125
	15+0.0075
/
-15-0.0075
	20+0.0025
/
-20-0.0025
	50+0.0025
/
-50-0.0025
	100+0.0125
/
-100-0.0125

	
	FInterferer (offset)
For SCS of 30kHz
	MHz
	5+0.025
/
-5-0.025
	10+0.005
/
-10-0.005
	15+0.015
/
-15-0.015
	20+0.025
/
-20-0.025
	50+0.025
/
-50-0.025
	100+0.005
/
-100-0.005

	
	FInterferer (offset)
For SCS of 60kHz
	MHz
	5+0.010
/
-5-0.010
	10+0.050
/
-10-0.050
	15+0.030
/
-15-0.030
	20+0.010
/
-20-0.010
	50+0.010
/
-50-0.010
	100+0.050
/
-100-0.050



Table 8.1.2.2-3: Test parameters for Adjacent channel selectivity, Case 2
	NR band

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	50 MHz
	100 MHz

	n77
	Power in Transmission Bandwidth Configuration
	dBm
	-56.5
	-56.5
	-56.5
	-56.5
	-56.5
	-56.5

	
	PInterferer
	dBm
	-25

	
	BWInterferer 
	MHz
	5
	10
	15
	20
	50
	100

	
	FInterferer (offset)
For SCS of 15kHz
	MHz
	5+0.0025
/
-5-0.0025
	10+0.0125
/
-10-0.0125
	15+0.0075
/
-15-0.0075
	20+0.0025
/
-20-0.0025
	50+0.0025
/
-50-0.0025
	100+0.0125
/
-100-0.0125

	
	FInterferer (offset)
For SCS of 30kHz
	MHz
	5+0.025
/
-5-0.025
	10+0.005
/
-10-0.005
	15+0.015
/
-15-0.015
	20+0.025
/
-20-0.025
	50+0.025
/
-50-0.025
	100+0.005
/
-100-0.005

	
	FInterferer (offset)
For SCS of 60kHz
	MHz
	5+0.010
/
-5-0.010
	10+0.050
/
-10-0.050
	15+0.030
/
-15-0.030
	20+0.010
/
-20-0.010
	50+0.010
/
-50-0.010
	100+0.050
/
-100-0.050



<Unchanged sections omitted>
----- End of TP -----
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