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< start of changes >
[bookmark: _Toc21344186][bookmark: _Toc29801670][bookmark: _Toc29802094][bookmark: _Toc29802719][bookmark: _Toc36107461][bookmark: _Toc37251220]5.2	Operating bands
NR is designed to operate in the FR1 operating bands defined in Table 5.2-1.
Table 5.2-1: NR operating bands in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high

	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n2
	1850 MHz – 1910 MHz
	1930 MHz – 1990 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n7
	2500 MHz – 2570 MHz
	2620 MHz – 2690 MHz
	FDD

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD

	n12
	699 MHz – 716 MHz
	729 MHz – 746 MHz
	FDD

	n14
	788 MHz – 798 MHz
	758 MHz – 768 MHz
	FDD

	n18
	815 MHz – 830 MHz
	860 MHz – 875 MHz
	FDD

	n20
	832 MHz – 862 MHz
	791 MHz – 821 MHz
	FDD

	n25
	1850 MHz – 1915 MHz
	1930 MHz – 1995 MHz
	FDD

	n26
	814 MHz – 849 MHz
	859 MHz – 894 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD

	n29
	N/A
	717 MHz – 728 MHz
	SDL

	n303
	2305 Mhz – 2315 MHz
	2350 MHz – 2360 MHz
	FDD

	n34
	2010 MHz – 2025 MHz
	2010 MHz – 2025 MHz
	TDD

	n38
	2570 MHz – 2620 MHz
	2570 MHz – 2620 MHz
	TDD

	n39
	1880 MHz – 1920 MHz
	1880 MHz – 1920 MHz
	TDD

	n40
	2300 MHz – 2400 MHz
	2300 MHz – 2400 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n46
	5150 MHz – 5925 MHz
	5150 MHz – 5925 MHz
	TDD10

	n48
	3550 MHz – 3700 MHz
	3550 MHz – 3700 MHz
	TDD

	n50
	1432 MHz – 1517 MHz
	1432 MHz – 1517 MHz
	TDD1

	n51
	1427 MHz – 1432 MHz
	1427 MHz – 1432 MHz
	TDD

	n53
	2483.5 MHz – 2495 MHz
	2483.5 MHz – 2495 MHz
	TDD

	n65
	1920 MHz – 2010 MHz
	2110 MHz – 2200 MHz
	FDD4

	n66
	1710 MHz – 1780 MHz
	2110 MHz – 2200 MHz
	FDD

	n70
	1695 MHz – 1710 MHz
	1995 MHz – 2020 MHz
	FDD

	n71
	663 MHz – 698 MHz
	617 MHz – 652 MHz
	FDD

	n74
	1427 MHz – 1470 MHz
	1475 MHz – 1518 MHz
	FDD

	n75
	N/A
	1432 MHz – 1517 MHz
	SDL

	n76
	N/A
	1427 MHz – 1432 MHz
	SDL

	n77
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD

	n80
	1710 MHz – 1785 MHz
	N/A
	SUL 

	n81
	880 MHz – 915 MHz
	N/A
	SUL 

	n82
	832 MHz – 862 MHz
	N/A
	SUL 

	n83
	703 MHz – 748 MHz
	N/A
	SUL

	n84
	1920 MHz – 1980 MHz
	N/A
	SUL

	n86
	1710 MHz – 1780 MHz
	N/A
	SUL

	n89
	824 MHz – 849 MHz
	N/A
	SUL

	n90
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD5

	n91
	832 MHz – 862 MHz
	1427 MHz – 1432 MHz
	FDD9

	n92
	832 MHz – 862 MHz
	1432 MHz – 1517 MHz
	FDD9

	n93
	880 MHz – 915 MHz
	1427 MHz – 1432 MHz
	FDD9

	n94
	880 MHz – 915 MHz
	1432 MHz – 1517 MHz
	FDD9

	n958
	2010 MHz – 2025 MHz
	N/A
	SUL

	n96
	5925 MHz – 6425 MHz
	5925 MHz – 6425 MHz
	TDD10

	NOTE 1:	UE that complies with the NR Band n50 minimum requirements in this specification         shall also comply with the NR Band n51 minimum requirements.
NOTE 2:	UE that complies with the NR Band n75 minimum requirements in this specification         shall also comply with the NR Band n76 minimum requirements.
NOTE 3:	Uplink transmission is not allowed at this band for UE with external vehicle-mounted antennas.
NOTE 4:	A UE that complies with the NR Band n65 minimum requirements in this specification shall also comply with the NR Band n1 minimum requirements.
NOTE 5:	Unless otherwise stated, the applicability of requirements for Band n90 is in accordance with that for Band n41; a UE supporting Band n90 shall meet the requirements for Band n41. A UE supporting Band n90 shall also support band n41.
NOTE 6:	A UE that supports NR Band n66 shall receive in the entire DL operating band.
NOTE 7:	A UE that supports NR Band n66 and CA operation in any CA band shall also comply with the minimum requirements specified for the DL CA configurations CA_n66B and CA_n66(2A) in the current version of the specification.
NOTE 8:	This band is applicable in China only.
NOTE 9: 	Variable duplex operation does not enable dynamic variable duplex configuration by the network, and is used such that DL and UL frequency ranges are supported independently in any valid frequency range for the band.
NOTE 10: 	This band is restricted to operation with shared spectrum channel access as defined in [37.213].



[bookmark: _Toc21344187][bookmark: _Toc29801671][bookmark: _Toc29802095][bookmark: _Toc29802720][bookmark: _Toc36107462][bookmark: _Toc37251221]5.2A	Operating bands for CA
[bookmark: _Toc21344188][bookmark: _Toc29801672][bookmark: _Toc29802096][bookmark: _Toc29802721][bookmark: _Toc36107463][bookmark: _Toc37251222]5.2A.0	General
[bookmark: _Toc21344189]CA operating bands including Band n90 are defined by the corresponding CA operating bands including Band n41 with Band n90 replacing Band n41. For brevity the said CA operating bands including Band n90 are not listed in the tables below but are covered by this specification.
[bookmark: _Toc29801673][bookmark: _Toc29802097][bookmark: _Toc29802722][bookmark: _Toc36107464][bookmark: _Toc37251223]5.2A.1	Intra-band CA
NR intra-band carrier aggregation is designed to operate in the operating bands defined in Table 5.2A.1-1 and Table 5.2A.1-2, where all operating bands are within FR1.
Table 5.2A.1-1: Intra-band contiguous CA operating bands in FR1
	NR CA Band
	NR Band
(Table 5.2-1)

	CA_n1
	n1

	CA_n7
	n7

	CA_n40
	n40

	CA_n41
	n41

	CA_n46
	n46

	CA_n48
	n48

	CA_n66
	n66

	CA_n71
	n71

	CA_n77
	n77

	CA_n78
	n78

	CA_n79
	n79

	NOTE 1:	The minimum requirements only apply for non simultaneous Tx/Rx between all carriers for TDD combinations.



Table 5.2A.1-2: Intra-band non-contiguous CA operating bands in FR1
	NR CA Band
	NR Band
(Table 5.2-1)

	CA_n3(*)
	n3

	CA_n7(*)
	n7

	CA_n25(*)
	n25

	CA_n41(*)
	n41

	CA_n48(*)
	n48

	CA_n66(*)
	n66

	CA_n77(*)
	n77

	CA_n78(*)
	n78

	NOTE 1:	The minimum requirements only apply for non simultaneous Tx/Rx between all carriers for TDD combinations.
[bookmark: _Hlk34152838]NOTE 2:	The notation CA_nX(*) in this table indicates intra-band non-contiguous CA for band nX. The configurations for each band are in 5.5A.2. 



[bookmark: _Toc21344190][bookmark: _Toc29801674][bookmark: _Toc29802098][bookmark: _Toc29802723][bookmark: _Toc36107465][bookmark: _Toc37251224]5.2A.2	Inter-band CA
NR inter-band carrier aggregation is designed to operate in the operating bands defined in Table 5.2A.2-1 and Table 5.2A.2-2, where all operating bands are within FR1.
Table 5.2A.2-1: Inter-band CA operating bands involving FR1 (two bands)
	NR CA Band
	NR Band
(Table 5.2-1)

	CA_n1-n3
	n1, n3

	CA_n1-n7
	n1, n7

	CA_n1-n8
	n1, n8

	CA_n1-n28
	n1, n28

	CA_n1-n41
	n1, n41

	CA_n1-n77
	n1, n77

	CA_n1-n78
	n1, n78

	CA_n1-n79
	n1, n79

	CA_n2-n5
	n2, n5

	CA_n2-n48
	n2, n48

	CA_n2-n66
	n2, n66

	CA_n2-n78
	n2, n78

	CA_n3-n8
	n3, n8

	CA_n3-n28
	n3, n28

	CA_n3-n38
	n3, n38

	CA_n3-n40
	n3, n40

	CA_n3-n41
	n3, n41

	CA_n3-n771
	n3, n77

	CA_n3-n781
	n3, n78

	CA_n3-n791
	n3, n79

	CA_n5-n66
	n5, n66

	CA_n5-n78
	n5, n78

	CA_n5-n79
	n5, n79

	CA_n7-n25
	n7, n25

	CA_n7-n28
	n7, n28

	CA_n7-n66
	n7, n66

	CA_n7-n78
	n7, n78

	CA_n8-n391
	n8, n39

	CA_n8-n40
	n8, n40

	CA_n8-n41
	n8, n41

	CA_n8-n751
	n8, n75

	CA n8-n781
	n8, n78

	CA_n8-n791
	n8, n79

	CA_n20-n282
	n20, n28

	CA_n20-n75
	n20, n75

	CA_n20-n78
	n20, n78

	CA_n25-n41
	n25, n41

	CA_n25-n46
	n25, n46

	CA_n25-n66
	n25, n66

	CA_n25-n71
	n25, n71

	CA_n25-n78
	n25,n78

	CA_n28-n41
	n28, n41

	CA_n28-n50
	n28, n50

	CA_n28-n752
	n28, n75

	CA_n28-n77
	n28, n77

	CA_n28-n781
	n28, n78

	CA_n29-n66
	n29, n66

	CA_n29-n70
	n29, n70

	CA_n38-n66
	n38, n66

	CA_n39-n40
	n39, n40

	CA_n39-n41
	n39, n41

	CA_n39-n791
	n39, n79

	CA_n40-n41
	n40, n41

	CA_n40-n78
	n40, n78

	CA_n40-n791,4
	n40, n79

	CA_n41-n501
	n41, n50

	CA_n41-n66
	n41, n66

	CA_n41-n711
	n41, n71

	CA_n41-n78
	n41, n78

	CA_n41-n793
	n41, n79

	CA_n48-n66
	n48, n66

	CA_n50-n78
	n50, n78

	CA_n66-n70
	n66, n70

	CA_n66-n71
	n66, n71

	CA_n66-n78
	n66, n78

	CA_n70-n71
	n70, n71

	CA_n75-n781
	n75, n78

	CA_n76-n781
	n76, n78

	CA_n77-n79
	n77, n79

	CA_n78-n79
	n78, n79

	NOTE 1:	Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.
NOTE 2:	The frequency range in band n28 is restricted for this band combination to 703-733 MHz for the UL and 758-788 MHz for the DL.
NOTE 3:	The frequency range below 2506 MHz for Band n41 is not used in this combination.
NOTE 4:	Applicable for frequency range above 4800 MHz for Band n79 in this combination.



Table 5.2A.2-2: Inter-band CA operating bands involving FR1 (three bands)

< text omitted >
[bookmark: _Toc21344195][bookmark: _Toc29801679][bookmark: _Toc29802103][bookmark: _Toc29802728][bookmark: _Toc36107470][bookmark: _Toc37251229]5.3.2	Maximum transmission bandwidth configuration
The maximum transmission bandwidth configuration NRB for each UE channel bandwidth and subcarrier spacing is specified in Table 5.3.2-1.
[bookmark: _Hlk497144372][bookmark: _Hlk505013260]Table 5.3.2-1: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	
	NRB
	NRB
	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
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	189
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	93
	107
	121
	135



[bookmark: _Toc21344196][bookmark: _Toc29801680][bookmark: _Toc29802104][bookmark: _Toc29802729][bookmark: _Toc36107471][bookmark: _Toc37251230]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,
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
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

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

	30
	505
	665
	645
	805
	785
	945
	905
	1045
	825
	965
	925
	885
	845

	60
	N/A
	1010
	990
	1330
	1310
	1290
	1610
	1570
	1530
	1490
	1450
	1410
	1370



NOTE:	The minimum guardbands have been calculated using the following equation: (BWChannel x 1000 (kHz) - NRB x SCS x 12) / 2 - SCS/2, where NRB are from Table 5.3.2-1.
Figure 5.3.3-1: Void
The number of RBs configured in any channel bandwidth shall ensure that the minimum guardband specified in this clause is met.
[image: ]
Figure 5.3.3-2: UE PRB utilization
In the case that multiple numerologies are multiplexed in the same symbol due to BS transmission of SSB, the minimum guardband on each side of the carrier is the guardband applied at the configured channel bandwidth for the numerology that is received immediately adjacent to the guard.
If multiple numerologies are multiplexed in the same symbol and the UE channel bandwidth is >50 MHz, the minimum guardband applied adjacent to 15 kHz SCS shall be the same as the minimum guardband defined for 30 kHz SCS for the same UE channel bandwidth.

[image: ]
Figure 5.3.3-3 Guard band definition when transmitting multiple numerologies
NOTE:	Figure 5.3.3-3 is not intended to imply the size of any guard between the two numerologies. Inter-numerology guard band within the carrier is implementation dependent.

If for operations with shared spectrum channel access, a UE supporting [wideband operation] is configured with intra-cell guard bands for channel bandwidths greater than 20 MHz as specified in [38.211 or 38.214], the nominal guard bands and the corresponding sizes (transmission bandwidth configuration) of the RB sets separated by the said guard bands are as specified in Table 5.3.3-2 for each UE channel bandwidth and sub-carrier spacing for the downlink and uplink. [The intra-cell guard band configuration in Table 5.3.3-2 is assumed when the parameters IntraCellGuardBandUL-r16 and IntraCellGuardBandDL-r16 in [38.331] are absent.]

Table 5.3.3-2: Nominal intra-cell guard bands for wideband operation
	SCS
(kHz)
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	15
	106
(106)
	[105-6-105]
(216)
	N/A
	N/A

	30
	51
(51)
	[50-6-50]
(106)
	[50-6-50-6-50]
(162)
	[50-6-50-5-50-6-50]
(217)

	60
	24
(24)
	[23-5-23]
(51)
	[23-5-23-5-23]
(79)
	[23-5-23-5-23-5-23]
(107)

	60 (alt)
	[25]
(25)
	[24-5-24]
(51)
	[24-3-25-3-24]
(79)
	[24-4-24-3-24-4-24]
(107)

	NOTE 1:	The intra-cell guard band configuration is denoted TBW0-GB0-…-GBN_RBset-2-TBWN_RBset-1 for N_RBset > 1 number of RB-sets with TBWr the maximum transmission bandwidth (PRB) of RB-set r and GBr the guard band (PRB) above the upper edge of RB-set r. The RB-set 0 is starting at the first common resource block (CRB) of the resource grid. The total transmission bandwidth configuration (size of resource grid) including guard bands is given in between brackets.
NOTE 2:	CRB indices of [the intra-cell guard bands and RB sets] are configured by the IE [intraCellGuardBands] [38.331]
NOTE 3:	Intra-cell guard bands are not configured for the 20 MHz bandwidth.




For each UE channel bandwidth and sub-carrier spacing, the maximum transmission bandwidth configuration including intra-cell guard band(s), if configured, and corresponding RB-set(s) shall be in accordance with sub-clause 5.3.2 with a minimum inter-cell guard band of the UE channel bandwidth as specified in Table 5.3.3-1 for the uplink and downlink. Minimum requirements specified for wideband operation in Clause 6 and Clause 7 also apply for intra-cell guard bands larger than the nominal sizes in Table 5.3.3-2 as listed in Table 5.3.3-3 for each sub-carrier spacing; each guard band in order of CRB index must be larger than or equal to the corresponding nominal guard band specified in Table 5.3.3-2 for each channel bandwidth.
Table 5.3.3-3: Applicable intra-cell guard bands for wideband operation
	Parameter
	Unit
	SCS

	
	
	15 kHz
	30 kHz
	60 kHz

	Intra-cell guard band (size)
	PRB
	[6,7]
	[5,6,7]
	[3,4,5]

	Transmission bandwidth (size) of RB-set
	PRB
	[104,105]
	[49,50,51]
	[22,23,24]



If the UE is not configured with intra-cell guard bands in the uplink and/or downlink, the maximum transmission bandwidth configuration for the uplink and downlink shall be in accordance with sub-clause 5.3.2 with a minimum inter-cell guard band of the UE channel bandwidth as specified in Table 5.3.3-1.



[bookmark: _Toc21344197][bookmark: _Toc29801681][bookmark: _Toc29802105][bookmark: _Toc29802730][bookmark: _Toc36107472][bookmark: _Toc37251231]5.3.4	RB alignment
< text omitted >
[bookmark: _Toc21344198][bookmark: _Toc29801682][bookmark: _Toc29802106][bookmark: _Toc29802731][bookmark: _Toc36107473][bookmark: _Toc37251232]5.3.5	UE channel bandwidth per operating band
The requirements in this specification apply to the combination of channel bandwidths, SCS and operating bands shown in Table 5.3.5-1. The transmission bandwidth configuration in Table 5.3.2-1 shall be supported for each of the specified channel bandwidths. The channel bandwidths are specified for both the TX and RX path.

Table 5.3.5-1 Channel bandwidths for each NR band
	
	
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	n1
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	n2
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n12
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n14
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n18
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n25
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
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	NOTE 1:	Void.
NOTE 2:	Void.
NOTE 3:	This UE channel bandwidth is applicable only to downlink.
NOTE 4:	This UE channel bandwidth is optional in this release of the specification.
NOTE 5:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
NOTE 6:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an downlink SCell part of CA configuration.
NOTE 7:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.
NOTE 8:	This UE channel bandwidth is applicable only to uplink.



[bookmark: _Toc21344199][bookmark: _Toc29801683][bookmark: _Toc29802107][bookmark: _Toc29802732][bookmark: _Toc36107474][bookmark: _Toc37251233]5.3.6	Asymmetric channel bandwidths
< text omitted >
[bookmark: _Toc21344205][bookmark: _Toc29801689][bookmark: _Toc29802113][bookmark: _Toc29802738][bookmark: _Toc36107480][bookmark: _Toc37251239]5.3A.5	UE channel bandwidth per operating band for CA
The requirements for carrier aggregation in this specification are defined for carrier aggregation configurations.
For intra-band contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting a carrier aggregation bandwidth class with associated bandwidth combination sets specified in clause 5.5A.1. For each carrier aggregation configuration, requirements are specified for all aggregated channel bandwidths contained in a bandwidth combination set, a UE can indicate support of several bandwidth combination sets per carrier aggregation configuration. For intra-band non-contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting two or more sub-blocks, each supporting a carrier aggregation bandwidth class.
For inter-band carrier aggregation, a carrier aggregation configuration is a combination of operating bands, each supporting a carrier aggregation bandwidth class.
Table 5.3A.5-1: NR CA bandwidth classes
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ BWChannel,max
	1
	1, 2, 3

	B
	20 MHz ≤ BWChannel_CA ≤ 100 MHz
	2
	2, 3

	C
	100 MHz < BWChannel_CA ≤ 2 x BWChannel,max
	2
	1

	D
	200 MHz < BWChannel_CA ≤ 3 x BWChannel,max
	3
	

	E
	300 MHz < BWChannel_CA ≤ 4 x BWChannel,max
	4
	

	G
	100 MHz < BWChannel_CA ≤ 150 MHz
	3
	2

	H
	150 MHz < BWChannel_CA ≤ 200 MHz
	4
	

	I
	200 MHz < BWChannel_CA ≤ 250 MHz
	5
	

	J
	250 MHz < BWChannel_CA ≤ 300 MHz
	6
	

	K
	300 MHz < BWChannel_CA ≤ 350 MHz
	7
	

	L
	350 MHz < BWChannel_CA ≤ 400 MHz
	8
	

	M3
	50 MHz ≤ BWChannel_CA ≤ [180] MHz
	3
	3

	N3
	80 MHz ≤ BWChannel_CA ≤ [240] MHz
	4
	

	O3
	100 MHz ≤ BWChannel_CA ≤ [300] MHz
	5
	

	NOTE 1:	BWChannel, max is maximum channel bandwidth supported among all bands in a release
NOTE 2:	It is mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration that belong to a different fallback group
NOTE 3:	The NR CA bandwidth class is only applicable in bands restricted to operations with shared spectrum channel access.



< text omitted >
[bookmark: _Toc21344212][bookmark: _Toc29801696][bookmark: _Toc29802120][bookmark: _Toc29802745][bookmark: _Toc36107487][bookmark: _Toc37251246]5.4.2.3	Channel raster entries for each operating band
The RF channel positions on the channel raster in each NR operating band are given through the applicable NR-ARFCN in Table 5.4.2.3‑1, using the channel raster to resource element mapping in clause 5.4.2.2.
[bookmark: _Hlk499903272]For NR operating bands with 100 kHz channel raster, ΔFRaster = 20 × ΔFGlobal. In this case every 20th NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3‑1 is given as <20>.
For NR operating bands with 15 kHz channel raster below 3GHz, ΔFRaster = I × ΔFGlobal, where I ϵ {3,6}. Every Ith NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3‑1 is given as < I >.
For NR operating bands with 15 kHz channel raster above 3GHz, ΔFRaster = I × ΔFGlobal, where I ϵ {1,2}. Every Ith  NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-1 is given as <I>.
In frequency bands with two ΔFRaster, the higher ΔFRaster applies to channels using only the SCS that is equal to or larger than the higher ΔFRaster and SSB SCS is equal to the higher ∆FRaster .
Table 5.4.2.3-1: Applicable NR-ARFCN per operating band
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n1
	100
	384000 – <20> – 396000
	422000 – <20> – 434000

	n2
	100
	370000 – <20> – 382000
	386000 – <20> – 398000

	n3
	100
	342000 – <20> – 357000
	361000 – <20> – 376000

	n5
	100
	164800 – <20> – 169800
	173800 – <20> – 178800

	n7
	100
	500000 – <20> – 514000
	524000 – <20> – 538000

	n8
	100
	176000 – <20> – 183000
	185000 – <20> – 192000

	n12
	100
	139800 – <20> – 143200
	145800 – <20> – 149200

	n14
	100
	157600 – <20> – 159600
	151600 – <20> – 153600

	n18
	100
	163000 – <20> – 166000
	172000 – <20> – 175000

	n20
	100
	166400 – <20> – 172400
	158200 – <20> – 164200

	n25
	100
	370000 – <20> – 383000
	386000 – <20> – 399000

	n26
	100
	162800 – <20> – 169800
	171800 – <20> – 178800

	n28
	100
	140600 – <20> – 149600
	151600 – <20> – 160600

	n29
	100
	N/A
	143400 – <20> – 145600

	n30
	100
	461000 – <20> – 463000
	470000 – <20> – 472000

	n34
	100
	402000 – <20> – 405000
	402000 – <20> – 405000

	n38
	100
	514000 – <20> – 524000
	514000 – <20> – 524000

	n39
	100
	376000 – <20> – 384000
	376000 – <20> – 384000

	n40
	100
	460000 – <20> – 480000
	460000 – <20> – 480000

	n41
	15
	499200 – <3> – 537999
	499200 – <3> – 537999

	
	30
	499200 – <6> – 537996
	499200 – <6> – 537996

	n46
	15
	NOTE 1
	NOTE 1

	n48
	15
	636667 – <1> – 646666
	636667 – <1> – 646666

	
	30
	636668 – <2> – 646666
	636668 – <2> – 646666

	n50
	100
	286400 – <20> – 303400
	286400 – <20> – 303400

	n51
	100
	285400 – <20> – 286400
	285400 – <20> – 286400

	n53
	100
	496700 – <20> – 499000
	496700 – <20> – 499000

	n65
	100
	384000 – <20> – 402000
	422000 – <20> – 440000

	n66
	100
	342000 – <20> – 356000
	422000 – <20> – 440000

	n70
	100
	339000 – <20> – 342000
	399000 – <20> – 404000

	n71
	100
	132600 – <20> – 139600
	123400 – <20> – 130400

	n74
	100
	285400 – <20> – 294000
	295000 – <20> – 303600

	n75
	100
	N/A
	286400 – <20> – 303400

	n76
	100
	N/A
	285400 – <20> – 286400

	n77
	15
	620000 – <1> – 680000
	620000 – <1> – 680000

	
	30
	620000 – <2> – 680000
	620000 – <2> – 680000

	n78
	15
	620000 – <1> – 653333
	620000 – <1> – 653333

	
	30
	620000 – <2> – 653332
	620000 – <2> – 653332

	n79
	15
	693334 – <1> – 733333
	693334 – <1> – 733333

	
	30
	693334 – <2> – 733332
	693334 – <2> – 733332

	n80
	100
	342000 – <20> – 357000
	N/A

	n81
	100
	176000 – <20> – 183000
	N/A

	n82
	100
	166400 – <20> – 172400 
	N/A

	n83
	100
	140600 – <20> –149600
	N/A

	n84
	100
	384000 – <20> – 396000
	N/A

	n86
	100
	342000 – <20> – 356000
	N/A

	n89
	100
	164800 – <20> – 169800
	N/A

	n90
	15
	499200 – <3> – 537999
	499200 – <3> – 537999

	
	30
	499200 – <6> – 537996
	499200 – <6> – 537996

	
	100
	499200 – <20> – 538000
	499200 – <20> – 538000

	n91
	100
	166400 – <20> – 172400
	285400 – <20> – 286400

	n92
	100
	166400 – <20> – 172400
	286400 – <20> – 303400

	n93
	100
	176000 – <20> – 183000
	285400 – <20> – 286400

	n94
	100
	176000 – <20> – 183000
	286400 – <20> – 303400

	n95
	100
	402000 – <20> – 405000
	N/A

	n96
	15
	NOTE 2
	NOTE 2

	NOTE 1:	Applicable NR-ARFCN                                                                                                      for 10 MHz channel bandwidth, NREF = {782000, 788668}                                               for 20 MHz channel bandwidth, NREF = {744000, 745332, 746668, 748000, 749332, 750668, 752000, 753332, 754668, 756000, 765332, 766668, 768000, 769332, 770668, 772000, 773332, 774668, 776000, 777332, 778668, 780000, 781332, 783000, 784332, 785668, 787000, 788332, 789668, 791000, 792332, 793668};                                         for 40 MHz channel bandwidth, NREF = {744668, 746000, 748668, 751332, 754000, 755332, 766000, 767332, 770000, 772668, 775332, 778000, 780668, 783668, 786332, 787668, 790332, 793000};                                                                                                   for 60 MHz channel bandwidth, NREF = {745332, 746668, 748000, 752000, 753332, 754668, 766668, 768000, 769332, 773332, 774668, 778668, 780000, 784332, 785668, 787000, 791000, 792332};                                                                                                for 80 MHz channel bandwidth, NREF = {746000, 747332, 752668, 754000, 767332, 768668, 774000, 779332, 785000, 786332, 791668}                                         
NOTE 2:	Applicable NR-ARFCN                                                                                                      [for 20 MHz channel bandwidth, NREF = {796332, 797668, 799000, 800332, 801668, 803000, 804332, 805668, 807000, 808332, 809668, 811000, 812332, 813668,815000, 816332, 817668, 819000, 820332, 821668, 823000, 824332, 825668, 827000};                                         for 40 MHz channel bandwidth, NREF = {797000, 799668, 802332, 805000, 807668, 810332, 813000, 815668, 818332, 821000, 823668, 826332]};                                                                                                   for 60 MHz channel bandwidth, NREF = {797668, 799000, 803000, 804332, 808332, 809668, 813668, 815000, 819000, 820332, 824332, 825668};                                                                                                for 80 MHz channel bandwidth, NREF = {798332, 803668, 809000, 814332, 819668, 825000}]                                         




[bookmark: _Toc21344213][bookmark: _Toc29801697][bookmark: _Toc29802121][bookmark: _Toc29802746][bookmark: _Toc36107488][bookmark: _Toc37251247]5.4.3	Synchronization raster
< text omitted >

[bookmark: _Toc21344215][bookmark: _Toc29801699][bookmark: _Toc29802123][bookmark: _Toc29802748][bookmark: _Toc36107490][bookmark: _Toc37251249]5.4.3.3	Synchronization raster entries for each operating band
The synchronization raster for each band is give in Table 5.4.3.3-1. The distance between applicable GSCN entries is given by the <Step size> indicated in Table 5.4.3.3-1.
Table 5.4.3.3-1: Applicable SS raster entries per operating band
	NR operating band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n1
	15 kHz
	Case A
	5279 – <1> – 5419

	n2
	15 kHz
	Case A
	4829 – <1> – 4969

	n3
	15 kHz
	Case A
	4517 – <1> – 4693

	n5
	15 kHz
	Case A
	2177 – <1> – 2230

	
	30 kHz
	Case B
	2183 – <1> – 2224

	n7
	15 kHz
	Case A
	6554 – <1> – 6718

	n8
	15 kHz
	Case A
	2318 – <1> – 2395

	n12
	15 kHz
	Case A
	1828 – <1> – 1858

	n14
	15 kHz
	Case A
	1901 – <1> – 1915

	n18
	15 kHz
	Case A
	2156 – <1> – 2182

	n20
	15 kHz
	Case A
	1982 – <1> – 2047

	n25
	15 kHz
	Case A
	4829 – <1> – 4981

	n26
	15 kHz
	Case A
	2153 – <1> – 2230

	n28
	15 kHz
	Case A
	1901 – <1> – 2002

	n29
	15 kHz
	Case A
	1798 – <1> – 1813

	n30
	15 kHz
	Case A
	5879 – <1> – 5893

	n34
	15 kHz
	Case A
	5030 – <1> – 5056

	n38
	15 kHz
	Case A
	6431 – <1> – 6544

	n39
	15 kHz
	Case A
	4706 – <1> – 4795

	n40
	15 kHz
	Case A
	5756 – <1> – 5995

	n41
	15 kHz
	Case A
	6246 – <3> – 6717

	
	30 kHz
	Case C
	6252 – <3> – 6714

	n46
	30 kHz
	[Case C]
	NOTE 2

	n48
	30 kHz
	Case C
	7884 – <1> – 7982

	n50
	15 kHz
	Case A
	3584 – <1> – 3787

	n51
	15 kHz
	Case A
	3572 – <1> – 3574

	n53
	15 kHz
	Case A
	6215 – <1> – 6232

	n65
	15 kHz
	Case A
	5279 – <1> – 5494

	n66
	15 kHz
	Case A
	5279 – <1> – 5494

	
	30 kHz
	Case B
	5285 – <1> – 5488

	n70
	15 kHz
	Case A
	4993 – <1> – 5044

	n71
	15 kHz
	Case A
	1547 – <1> – 1624

	n74
	15 kHz
	Case A
	3692 – <1> – 3790

	n75
	15 kHz
	Case A
	3584 – <1> – 3787

	n76
	15 kHz
	Case A
	3572 – <1> – 3574

	n77
	30 kHz
	Case C
	7711 – <1> – 8329

	n78
	30 kHz
	Case C
	7711 – <1> – 8051

	n79
	30 kHz
	Case C
	8480 – <16> – 8880

	n90
	15 kHz
	Case A
	6246 – <1> – 6717

	
	30 kHz
	Case C
	6252 – <1> – 6714

	n91
	15 kHz
	Case A
	3572 – <1> – 3574

	n92
	15 kHz
	Case A
	3584 – <1> – 3787

	n93
	15 kHz
	Case A
	3572 – <1> – 3574

	n94
	15 kHz
	Case A
	3584 – <1> – 3787

	n96
	30 kHz
	[Case C]
	NOTE 3

	NOTE 1:	SS Block pattern is defined in clause 4.1 in TS 38.213 [8]
NOTE 2:	Applicable SS raster entries are GSCN = {8996, 9010, 9024, 9038, 9051, 9065, 9079, 9093, 9107, 9121, 9218, 9232, 9246, 9260, 9274, 9288, 9301, 9315, 9329, 9343, 9357, 9371, 9385, 9402, 9416, 9430, 9444, 9458, 9472, 9485, 9499, 9513}
NOTE 3:	Applicable SS raster entries are [GSCN = {9541, 9555, 9569, 9583, 9597, 9610, 9624, 9638, 9652, 9666, 9680, 9694, 9708, 9722, 9735, 9749, 9763, 9777, 9791, 9805, 9819, 9833, 9847, 9860}]



5.4.4	TX–RX frequency separation

< text omitted >
[bookmark: _Toc21344216][bookmark: _Toc29801700][bookmark: _Toc29802124][bookmark: _Toc29802749][bookmark: _Toc36107491][bookmark: _Toc37251250]5.4A	Channel arrangement for CA
[bookmark: _Toc21344217][bookmark: _Toc29801701][bookmark: _Toc29802125][bookmark: _Toc29802750][bookmark: _Toc36107492][bookmark: _Toc37251251]5.4A.1	Channel spacing for CA
For intra-band contiguous carrier aggregation with two or more component carriers, the nominal channel spacing between two adjacent NR component carriers is defined as the following unless stated otherwise:
For NR operating bands with a 100 kHz channel raster:


while for NR operating bands without a 100 kHz channel raster:


with
n = µ0
where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective NR component carriers according to Table 5.3.2-1 with values in MHz, μ0  is the largest μ value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to Table 5.3.5-1 and GBChannel(i) is the minimum guard band for channel bandwidth i according to Table 5.3.3-1 for the said μ value with μ as defined in TS 38.211.
The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of least common multiple of channel raster and sub-carrier spacing less than the nominal channel spacing to optimize performance in a particular deployment scenario.
[For operations with shared spectrum channel access [in Band n46] the nominal CA channel spacing is
-	20.04 MHz between two 20 MHz component carriers
-	40.02 MHz between two 40 MHz component carriers
-	80.04 MHz between two 80 MHz component carriers
-	15 MHz between 10 MHz and 20 MHz component carriers
-	30 MHz between 20 MHz and 40 MHz component carriers
-	50.04 MHz between 20 MHz and 80 MHz component carriers
-	60 MHz between 40 MHz and 80 MHz component carriers]
For intra-band non-contiguous carrier aggregation, the channel spacing between two NR component carriers in different sub-blocks shall be larger than the nominal channel spacing defined in this clause.

[bookmark: _Toc21344218][bookmark: _Toc29801702][bookmark: _Toc29802126][bookmark: _Toc29802751][bookmark: _Toc36107493][bookmark: _Toc37251252]5.4A.2	Channel raster for CA
< text omitted >
[bookmark: _Toc29801708][bookmark: _Toc29802132][bookmark: _Toc29802757][bookmark: _Toc36107499][bookmark: _Toc37251258]5.5A.1	Configurations for intra-band contiguous CA
Table 5.5A.1-1: NR CA configurations and bandwidth combination sets defined for intra-band contiguous CA 

	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	CA_n1B
	-
	10
	10,15
	
	
	
	40
	0

	
	
	15
	15,20
	
	
	
	
	

	
	
	20
	20
	
	
	
	
	

	CA_n7B
	CA_n7B
	10, 15, 20
	10, 15, 20, 30, 35, 40
	
	
	
	50
	0

	CA_n40B
	-
	20
	80
	
	
	
	100
	0

	
	
	50
	50
	
	
	
	
	

	CA_n41C
	-
	40
	80, 100
	
	
	
	180
	0

	
	
	50, 60, 80
	60, 80, 100
	
	
	
	
	

	
	
	10, 15, 20, 40, 50, 60, 80, 90
	15, 20, 40, 50, 60, 80, 90, 100
	
	
	
	190
	1

	CA_n46B
	CA_n46B
	20
	20
	
	
	
	40
	0

	CA_n46M
	[CA_n46B]
	20
	20
	20
	
	
	60
	0

	CA_n46N
	[CA_n46B]
	20
	20
	20
	20
	
	80
	0

	CA_n46O
	[CA_n46B]
	20
	20
	20
	20
	20
	100
	0

	CA_n48B
	CA_n48B
	5, 10
	10, 15, 20
	
	
	
	40
	0

	
	
	15, 20
	5, 10, 15, 20
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	-
	10
	50, 60, 80, 90
	
	
	
	100
	1

	
	
	15, 20
	40, 50, 60, 80
	
	
	
	
	

	
	
	40
	40, 50, 60
	
	
	
	
	

	
	
	50
	50
	
	
	
	
	

	CA_n48C
	-
	10, 15
	90, 100
	
	
	
	150
	0

	
	
	20
	80, 90, 100
	
	
	
	
	

	
	
	40
	60, 80, 90, 100
	
	
	
	
	

	
	
	50
	50, 60, 80, 90, 100
	
	
	
	
	

	
	
	60
	40, 50, 60, 80, 90
	
	
	
	
	

	
	
	80
	20, 40, 50, 60
	
	
	
	
	

	
	
	90
	10, 15, 20, 40, 50, 60
	
	
	
	
	

	
	
	100
	10, 15, 20, 40, 50
	
	
	
	
	

	CA_n66B
	-
	5 1
	20, 40
	
	
	
	50
	0

	
	
	10
	15, 20, 40
	
	
	
	
	

	
	
	15
	10, 15, 20
	
	
	
	
	

	
	
	20
	5 1, 10, 15
	
	
	
	
	

	
	
	40
	5 1, 10
	
	
	
	
	

	CA_n71B
	
	5
	20
	
	
	
	25
	0

	
	
	10
	15
	
	
	
	
	

	
	
	15
	10
	
	
	
	
	

	
	
	20
	5
	
	
	
	
	

	CA_n77C
	-
	50
	60, 80, 100
	
	
	
	200
	0

	
	
	60
	60, 80, 100
	
	
	
	
	

	
	
	80
	80, 100
	
	
	
	
	

	
	
	100
	100
	
	
	
	
	

	
	
	10, 15, 20, 25, 30, 40, 50, 60, 70,80,90, 100
	10, 15, 20, 25, 30, 40, 50, 60, 70,80,90, 100
	
	
	
	200
	1

	CA_n78C

	-
	50
	60, 80, 100
	
	
	
	200
	0

	
	
	60
	60, 80, 100
	
	
	
	
	

	
	
	80
	80, 100
	
	
	
	
	

	
	
	100
	100
	
	
	
	
	

	
	
	10, 15, 20, 25, 30, 40, 50, 60, 70,80,90, 100
	10, 15, 20, 25, 30, 40, 50, 60, 70,80,90, 100
	
	
	
	200
	1

	CA_n78B
	-
	20
	50
	
	
	
	70
	0

	CA_n77D
CA_n78D
CA_n79D
	-
	100
	100
	100
	
	
	300
	0

	CA_n79C
	-
	50
	60, 80, 100
	
	
	
	200
	0

	
	
	60
	60, 80, 100
	
	
	
	
	

	
	
	80
	80, 100
	
	
	
	
	

	
	
	100
	100
	
	
	
	
	

	CA_n96B
	CA_n96B
	20
	20
	
	
	
	40
	0

	CA_n96M
	[CA_n46B]
	20
	20
	20
	
	
	60
	0

	CA_n96N
	[CA_n46B]
	20
	20
	20
	20
	
	80
	0

	CA_n96O
	[CA_n46B]
	20
	20
	20
	20
	20
	100
	0

	NOTE 1:	5 MHz is not applicable for 30/60 kHz SCS.



< text omitted >
[bookmark: _Toc21344230][bookmark: _Toc29801714][bookmark: _Toc29802138][bookmark: _Toc29802763][bookmark: _Toc36107505][bookmark: _Toc37251264]6.1	General
Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.
Transmitter requirements for UL MIMO operation apply when the UE transmits on 2 ports on the same CDM group. The UE may use higher MPR values outside this limitation.
The applicability of transmitter requirements for Band n90 is in accordance with that for Band n41; a UE supporting Band n90 shall meet the minimum requirements for Band n41.
Transmitter requirements for Band n46 do not apply for assigned channel(s) overlapping with the range 5350-5470 MHz.
[bookmark: _Toc29801716][bookmark: _Toc29802140][bookmark: _Toc29802765][bookmark: _Toc36107507][bookmark: _Toc37251266]< text omitted >
6.2	Transmitter power
[bookmark: _Toc21344233][bookmark: _Toc29801717][bookmark: _Toc29802141][bookmark: _Toc29802766][bookmark: _Toc36107508][bookmark: _Toc37251267]6.2.1	UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 6.2.1-1: UE Power Class
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	
	

	n1
	
	
	
	
	23
	±2
	
	

	n2
	
	
	
	
	23
	±23
	
	

	n3
	
	
	
	
	23
	±23
	
	

	n5
	
	
	
	
	23
	±2
	
	

	n7
	
	
	
	
	23
	±23
	
	

	n8
	
	
	
	
	23
	±23
	
	

	n12
	
	
	
	
	23
	±23
	
	

	n14
	31
	+2/-3
	
	
	23
	±23
	
	

	n18
	
	
	
	
	23
	±2
	
	

	n20
	
	
	
	
	23
	±23
	
	

	n25
	
	
	
	
	23
	±23
	
	

	n26
	
	
	
	
	23
	±23
	
	

	n28
	
	
	
	
	23
	+2/-2.5
	
	

	n30
	
	
	
	
	23
	±2
	
	

	n34
	
	
	
	
	23
	±2
	
	

	n38
	
	
	
	
	23
	±2
	
	

	n39
	
	
	
	
	23
	±2
	
	

	n40
	
	
	
	
	23
	±2
	
	

	n41
	
	
	26
	+2/-33
	23
	±23
	
	

	n48
	
	
	
	
	23
	+2/-3
	
	

	n50
	
	
	
	
	23
	±2
	
	

	n51
	
	
	
	
	23
	±2
	
	

	n53
	
	
	
	
	23
	±2
	
	

	n65
	
	
	
	
	23
	±2
	
	

	n66
	
	
	
	
	23
	±2
	
	

	n70
	
	
	
	
	23
	±2
	
	

	n71
	
	
	
	
	23
	+2/-2.5
	
	

	n74
	
	
	
	
	23
	±2
	
	

	n77
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n78
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n79
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n80
	
	
	
	
	23
	±2
	
	

	n81
	
	
	
	
	23
	±2
	
	

	n82
	
	
	
	
	23
	±2
	
	

	n83
	
	
	
	
	23
	±2/-2.5
	
	

	n84
	
	
	
	
	23
	±2
	
	

	n86
	
	
	
	
	23
	±2
	
	

	n89
	
	
	
	
	23
	±2
	
	

	n91
	
	
	
	
	23
	±23, 4
	
	

	n92
	
	
	
	
	23
	±23, 4
	
	

	n93
	
	
	
	
	23
	±23, 4
	
	

	n94
	
	
	
	
	23
	±23, 4
	
	

	n95
	
	
	
	
	23
	±2
	
	

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 3 is default power class unless otherwise stated
NOTE 3:	Refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
NOTE 4:	The maximum output power requirement is relaxed by reducing the lower tolerance limit by 0.3 dB



[bookmark: _Hlk494452010]If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower;
-	shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else if the IE P-Max as defined in TS 38.331 [7] is not provided or set to the higher value than the maximum output power of the default power class and the percentage of uplink symbols transmitted in a certain evaluation period is less than or equal to maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.331; or
-	if the IE P-Max as defined in TS 38.331 [7] is not provided or set to the higher value than the maximum output power of the default power class and the percentage of uplink symbols transmitted in a certain evaluation period is less than or equal to 50% when maxUplinkDutyCycle-PC2-FR1 is absent. (The exact evaluation period is no less than one radio frame):
-	shall apply all requirements for the supported power class and set the configured transmitted power as specified in clause 6.2.4.
< perhaps separate table for n46 or include above >
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 6.2.1a-1: UE Power Class for operation with shared spectrum channel access
	NR
band
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	n46
	
	
	23
	+2/-3
	20
	+2/-3

	n96
	
	
	23
	+2/-3
	20
	+2/-3

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 5 is default power class unless otherwise stated
NOTE 3:	Refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
NOTE 4:	The maximum output power requirement is relaxed by reducing the lower tolerance limit by 0.3 dB



For Band n46, the UE shall meet the following additional requirements for transmission within the frequency ranges 5150-5350 MHz and 5470-5725 MHz:
-	a maximum mean power density of [10] dBm in any 1 MHz band when the network signaling value NS_28 or NS_29 is indicated in the LAA Scell;
-	a maximum mean power density of [11] dBm in any 1 MHz band when the network signaling value NS_30 is indicated in the LAA Scell;
the following additional requirements for transmission within the frequency range 5150-5250 MHz:
-	a maximum mean power density of [4] dBm in any 1 MHz band when the network signaling value NS_31 is indicated in the LAA Scell;
the following additional requirements for transmission within the frequency ranges 5250-5350 MHz, 5470-5725 MHz and 5725-5850 MHz:
-	a maximum mean power density of [10] dBm in any 1 MHz band when the network signaling value NS_31 is indicated in the LAA Scell;
where the said network signaling values are specified in clause 6.2.3.

[bookmark: _Toc21344234][bookmark: _Toc29801718][bookmark: _Toc29802142][bookmark: _Toc29802767][bookmark: _Toc36107509][bookmark: _Toc37251268]6.2.2	UE maximum output power reduction
UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations. For UE power class 2 and 3, the allowed maximum power reduction (MPR) is defined in Table 6.2.2-2 and Table 6.2.2-1, respectively for channel bandwidths that meets both following criteria:
Channel bandwidth ≤ 100 MHz.
Relative channel bandwidth ≤ 4 % for TDD bands and ≤ 3 % for FDD bands. Unless otherwise stated, the ∆MPR is set to zero.
If the relative channel bandwidth is larger than 4% for TDD bands or 3% for FDD bands, the ∆MPR is defined in Table 6.2.2-3.
Where relative channel bandwith = 2*BWChannel / (FUL_low + FUL_high) 
The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, and PRACH shall be as specified for QPSK modulated DFT-s-OFDM of equivalent RB allocation. The allowed MPR for PUCCH format 2 shall be as specified for QPSK modulated CP-OFDM of equivalent RB allocation.
Table 6.2.2-1 Maximum power reduction (MPR) for power class 3
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM 

	Pi/2 BPSK
	≤ 3.51
	≤ 1.21
	≤ 0.21

	
	
	≤ 0.52
	≤ 0.52
	02

	
	QPSK
	≤ 1
	0

	
	16 QAM
	≤ 2
	≤ 1

	
	64 QAM
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM 

	QPSK
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 3
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5

	[bookmark: _Hlk525291220]NOTE 1:	Applicable for UE operating in TDD mode with Pi/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and if the IE powerBoostPi2BPSK is set to 1 and 40 % or less slots in radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. The reference power of 0 dB MPR is 26 dBm.
NOTE 2:	Applicable for UE operating in FDD mode, or in TDD mode in bands other than n40, n41, n77, n78 and n79 with Pi/2 BPSK modulation and if the IE powerBoostPi2BPSK is set to 0 and if more than 40 % of slots in radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. 



Table 6.2.2-2 Maximum power reduction (MPR) for power class 2
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM 

	Pi/2 BPSK
	≤ 3.5
	≤ 0.5
	0

	
	QPSK
	≤ 3.5
	≤ 1
	0

	
	16 QAM
	≤ 3.5
	≤ 2
	≤ 1

	
	64 QAM
	≤ 3.5
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM 

	QPSK
	≤ 3.5
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 3.5
	≤ 3
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5



Table 6.2.2-3: ∆MPR
	NR Band
	Power class
	Channel bandwidth
	∆MPR (dB)

	n28
	Power class 3
	30 MHz
	[1]



Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1. RBStart,Low = max(1, floor(LCRB/2))
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x.
RBStart,High = NRB – RBStart,Low – LCRB
The RB allocation is an Inner RB allocation if the following conditions are met
RBStart,Low  ≤  RBStart  ≤  RBStart,High, and
LCRB  ≤  ceil(NRB/2)
where ceil(x) is the smallest integer greater than or equal to x.
An Edge RB allocation is the one for which the RB(s) is (are) allocated at the lowermost or uppermost edge of the channel with LCRB ≤ 2 RBs.
The RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation or Edge RB allocation.
If CP-OFDM allocation satisfies following conditions, it is considered as almost contiguous allocation
NRB_gap / (NRB_alloc + NRB_gap ) ≤ 0.25
and NRB_alloc + NRB_gap is larger than 106, 51 or 24 RBs for 15 kHz, 30 kHz or 60 kHz respectively where NRB_gap is the total number of unallocated RBs between allocated RBs and NRB_alloc is the total number of allocated RBs. The size and location of allocated and unallocated RBs are restricted by RBG parameters specified in clause 6.1.2.2 of TS 38.214 [10]. For these almost contiguous signals in power class 2 and 3, the allowed maximum power reduction defined in Table 6.2.2-1 is increased by
CEIL{ 10 log10(1 + NRB_gap / NRB_alloc), 0.5 } dB,
where CEIL{x,0.5} means x rounding upwards to closest 0.5dB. The parameters of RBStart,Low and RBStart,High to specify valid RB allocation ranges for Outer and Inner RB allocations are defined as following:
RBStart,Low = max(1, floor((NRB_alloc + NRB_gap)/2))
RBStart,High = NRB – RBStart,Low – NRB_alloc –NRB_gap
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2.4 apply.
[bookmark: _Toc21344235][bookmark: _Toc29801719][bookmark: _Toc29802143][bookmark: _Toc29802768][bookmark: _Toc36107510][bookmark: _Toc37251269]6.2.3	UE additional maximum output power reduction
[bookmark: _Toc21344236][bookmark: _Toc29801720][bookmark: _Toc29802144][bookmark: _Toc29802769][bookmark: _Toc36107511][bookmark: _Toc37251270]6.2.3.1	General
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band, the IE field freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [7].
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2.2. Outer and inner allocation notation used in clause 6.2.3 is defined in clause 6.2.2 In absense of modulation and waveform types the A-MPR applies to all modulation and waveform types.
Table 6.2.3.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable operating band(s) for each NS value. In case of a power class 3 UE, when IE powerBoostPi2BPSK  is set to 1, power class 2 A-MPR values apply. The mapping of NR frequency band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 6.2.3.1-1A. 
For almost contiguous allocations in CP-OFDM waveforms in power class 3, the allowed A-MPR defined in clause 6.2.3 is increased by CEIL{ 10 log10(1 + NRB_gap / NRB_alloc), 0.5 } dB, where NRB_gap is the total number of unallocated RBs between allocated RBs and NRB_alloc is the total number of allocated RBs, and the parameter LCRB is replaced by NRB_alloc + NRB_gap in specifying the RB allocation regions.

[bookmark: _Hlk516051685]Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_01
	
	Table 5.2-1
	5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	Table 5.3.2-1
	N/A

	NS_03
	6.5.2.3.3
	n2, n25, n66,
n70, n86
	
	
	Clause 6.2.3.7

	NS_03U
	6.5.2.3.3, 6.5.2.4.2
	n2, n25, n66, n86
	
	
	Clause 6.2.3.7

	NS_04
	6.5.2.3.2, 6.5.3.3.1
	n41
	10, 15, 20, 30, 40, 50, 60 80, 90, 100
	
	Clause 6.2.3.2

	NS_05
	6.5.3.3.4
	n1, n65, n84
	5, 10, 15, 20 (NOTE 2)
	
	Clause 6.2.3.4

	NS_05U
	6.5.3.3.4, 6.5.2.4.2
	n1, n65, n84
	5, 10, 15, 20
	
	Clause 6.2.3.4

	NS_06
	6.5.2.3.4
	n12
	5, 10, 15
	
	N/A

	
	
	n14
	5,10
	
	

	NS_10
	
	n20
	15, 20
	Table 6.2.3.3-1
	Table
6.2.3.3-1

	NS_12
	6.5.3.3.17
	n26
	
	
	

	NS_13
	6.5.3.3.18
	n26
	
	
	

	NS_14
	6.5.3.3.19
	n26
	
	
	

	NS_15
	6.5.3.3.20
	n26
	
	
	

	NS_17
	6.5.3.3.2
	n28, n83
	5,10
	Table 5.3.2-1
	N/A

	NS_18
	6.5.3.3.3
	n28, n83
	5
	
	Table 6.2.3.13-1, A1

	
	
	
	10, 15, 20
	
	Table 6.2.3.13-1, A2

	
	
	
	30
	
	Table 6.2.3.13-1, A3, A4, A5

	NS_21
	6.5.3.3.12
	n30
	5, 10
	
	Clause 6.2.3.14

	NS_24
	6.5.3.3.13
	n65 (NOTE 4)
	5, 10, 15, 20
	Table 6.2.3.15-1
	Clause 6.2.3.15

	NS_27
	6.5.2.3.8
6.5.3.3.14
	n48
	5, 10, 15, 20, 40
	Table 6.2.3.16-1
	Table 6.2.3.16-2

	NS_28
	
	
	
	
	

	NS_29
	
	
	
	
	

	NS_30
	
	
	
	
	

	NS_31
	
	
	
	
	

	NS_35
	6.5.2.3.1
	n71
	5, 10, 15, 20
	Table 5.3.2-1
	N/A

	NS_37
	6.5.3.3.6
	n74
(NOTE 3)
	10, 15
	Table 6.2.3.8-1
	Table
6.2.3.8-1

	NS_38
	6.5.3.3.7
	n74
	5, 10, 15, 20
	Table 6.2.3.9-1
	Table
6.2.3.9-1

	NS_39
	6.5.3.3.8
	n74
	10, 15, 20
	Table 6.2.3.10-1
	Table 6.2.3.10-1

	NS_40
	6.5.3.3.9
	n51
	5
	
	Table
6.2.3.5-1

	NS_41
	6.5.3.3.10
	n50
	5, 10, 15, 20, 30, 40, 50, 60
	
	Table 6.2.3.11-1

	NS_42
	6.5.3.3.11
	n50
	5, 10, 15, 20, 30, 40, 50, 60
	
	Table 6.2.3.12-1

	NS_43
	6.5.3.3.5
	n8, n81
	5, 10, 15
	
	Clause 6.2.3.6

	NS_43U
	6.5.3.3.5, 6.5.2.4.2
	n8, n81
	5, 10, 15
	
	Clause 6.2.3.6

	NS_44
	6.5.3.3.24
	n38
	25, 30, 40
	Table 6.2.3.20-1
	Table 6.2.3.20-1

	NS_45
	6.5.3.3.21
	n53
	5, 10
	
	Clause 6.2.3.25

	NS_46
	6.5.3.2
	n7
	25, 30, 40, 50
	Table 6.2.3.17-1
	Table 6.2.3.17-2

	NS_47
	6.5.3.3.15
	n41 (Note 5)
	30
	Table 6.2.3.18-1
	Table 6.2.3.18-2

	NS_48
	6.5.3.3.18
	n1
	25, 30, 40
	Table 6.2.3.26-1
	Table 6.2.3.21-1

	NS_49
	6.5.3.3.19
	n1
	25, 30, 40
	Table 6.2.3.27-1
	Table 6.2.3.22-1

	NS_50
	6.5.3.3.16
	n39
	25, 30, 40
	
	Clause 6.2.3.19

	NS_100
	6.5.2.4.2
	n1, n2, n3, n5, n8, n18, n25, n26, n65, n66, n80, n81, n84, n86, n89
(NOTE 1)
	
	
	Table
6.2.3.1-2

	NOTE 1:	This NS can be signalled for NR bands that have UTRA services deployed
NOTE 2:	No A-MPR is applied for 5 MHz CBW where the lower channel edge is ≥ 1930 MHz,10 MHz CBW where the lower channel edge is ≥ 1950 MHz and 15 MHz CBW where the lower channel edge is ≥ 1955 MHz.
NOTE 3:	Applicable when the NR carrier is within 1447.9 – 1462.9 MHz
NOTE 4:	Applicable when the upper edge of the channel bandwidth frequency is greater than 1980 MHz.
NOTE 5:	Applicable when the NR carrier is within 2545 – 2575 MHz


[The NS_01 label with the field additionalPmax [7] absent is default for all NR bands.]

Table 6.2.3.1-1A: Mapping of network signaling label
	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n1
	NS_01
	NS_100
	NS_05
	NS_05U
	NS_48
	NS_49
	
	

	n2
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n3
	NS_01
	NS_100
	
	
	
	
	
	

	n5
	NS_01
	NS_100
	
	
	
	
	
	

	n7
	NS_01
	NS_46
	
	
	
	
	
	

	n8
	NS_01
	NS_100
	NS_43
	NS_43U
	
	
	
	

	n12
	NS_01
	NS_06
	
	
	
	
	
	

	n14
	NS_01
	NS_06
	
	
	
	
	
	

	n18
	NS_01
	NS_100
	
	
	
	
	
	

	n20
	NS_01
	Void
	NS_10
	
	
	
	
	

	n25
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n26
	NS_01
	NS_100
	NS_12
	NS_13
	NS_14
	NS_15
	
	

	n28
	NS_01
	NS_17
	NS_18
	
	
	
	
	

	n30
	NS_01
	NS_21
	
	
	
	
	
	

	n34
	NS_01
	
	
	
	
	
	
	

	n38
	NS_01
	NS_44
	
	
	
	
	
	

	n39
	NS_01
	NS_50
	
	
	
	
	
	

	n40
	NS_01
	
	
	
	
	
	
	

	n41
	NS_01
	NS_04
	NS_47
	
	
	
	
	

	n46
	NS_01
	NS_28
	NS_29
	NS_30
	NS_31
	
	
	

	n48
	NS_01
	NS_27
	
	
	
	
	
	

	n50
	NS_01
	NS_41
	NS_42
	
	
	
	
	

	n51
	NS_01
	NS_40
	
	
	
	
	
	

	n53
	NS_01
	NS_45
	
	
	
	
	
	

	n65
	NS_01
	NS_24
	NS_100
	NS_05
	NS_05U
	
	
	

	n66
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n70
	NS_01
	NS_03
	
	
	
	
	
	

	n71
	NS_01
	NS_35
	
	
	
	
	
	

	n74
	NS_01
	NS_37
	NS_38
	NS_39
	
	
	
	

	n77
	NS_01
	
	
	
	
	
	
	

	n78
	NS_01
	
	
	
	
	
	
	

	n79
	NS_01
	
	
	
	
	
	
	

	n80
	NS_01
	NS_100
	
	
	
	
	
	

	n81
	NS_01
	NS_100
	NS_43
	NS_43U
	
	
	
	

	n82
	NS_01
	Void
	
	
	
	
	
	

	n83
	NS_01
	NS_17
	NS_18
	
	
	
	
	

	n84
	NS_01
	NS_100
	NS_05
	NS_05U
	
	
	
	

	n86
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n89
	NS_01
	NS_100
	
	
	
	
	
	

	n95
	NS_01
	
	
	
	
	
	
	

	n96
	NS_01
	[NS_31]
	
	
	
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331 [7].



Table 6.2.3.1-2: A-MPR for NS_100 (UTRA protection)
	Modulation/Waveform
	Outer (dB)

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 2

	
	QPSK
	≤ 2

	
	16 QAM
	≤ 2.5

	
	64 QAM
	≤ 3

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 4

	
	16 QAM
	≤ 4

	
	64 QAM
	≤ 4

	
	256 QAM
	≤ 6.5

	NOTE 1:	Void
NOTE 2:	Void



[bookmark: _Toc21344237][bookmark: _Toc29801721][bookmark: _Toc29802145][bookmark: _Toc29802770][bookmark: _Toc36107512][bookmark: _Toc37251271]6.2.3.2	A-MPR for NS_04
< text omitted >
[bookmark: _Toc37251296]6.2.3.27	A-MPR for NS_49
Table 6.2.3.27-1: A-MPR regions for NS_49
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	25 MHz
	1932.5≤ FC ≤ 1967.5
	≥0
	≥9.72
	A3

	
	
	≥18.72
	<1.08
	A3

	
	
	≤3.96
	<1.08
	A3

	30 MHz
	1935 ≤ FC ≤ 1965

	≥0, <3.6
	≥0
	A1

	
	
	≥3.6, <6.48
	≥0
	A5

	
	
	≥6.48, <14.4
	≥max (0,12*SCS* RBend - 3.6)
	A3

	
	
	≥14.4, <21.6
	≥10.8
	A4

	
	
	≥21.6
	≥10.8
	A2

	
	
	≥21.6
	<1.08
	A5

	40 MHz
	1940 ≤ FC ≤ 1960
	≥0, <7.2
	≥0
	A1

	
	
	≥7.2, <10.44
	<1.08
	A5

	
	
	≥7.2, <18
	≥max (0, 12*SCS*RBend - 3.6)
	A4

	
	
	≥18, <34.56
	≥14.4, <28.8
	A2

	
	
	≥27.36, <34.56
	<1.08
	A5

	
	
	<34.56
	≥28.8
	A1

	
	
	≥34.56
	≥0
	A1



Table 6.2.3.27-2: A-MPR for NS_49
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM 
	PI/2 BPSK
	≤10
	≤6
	≤3
	≤4
	≤5

	
	QPSK
	≤10
	≤6
	≤3
	≤4
	≤5

	
	16 QAM
	≤10
	≤6
	≤3
	≤4
	≤5

	
	64 QAM
	≤10
	≤6
	≤3
	≤4
	≤5

	
	256 QAM
	≤10
	≤6
	≤3
	≤4
	≤5

	CP-OFDM 
	QPSK
	≤11
	≤7
	≤4.5
	≤5.5
	≤5

	
	16 QAM
	≤11
	≤7
	≤4.5
	≤5.5
	≤5

	
	64 QAM
	≤11
	≤7
	≤4.5
	≤5.5
	≤5

	
	256 QAM
	≤11
	≤7
	≤4.5
	≤5.5
	≤5



[bookmark: _Toc29801740][bookmark: _Toc29802164][bookmark: _Toc29802789][bookmark: _Toc36107531][bookmark: _Toc37251297]6.2.4	Configured transmitted power
< text omitted >
[bookmark: _Toc21344289][bookmark: _Toc29801775][bookmark: _Toc29802199][bookmark: _Toc29802824][bookmark: _Toc36107566][bookmark: _Toc37251332]6.3.3	Transmit ON/OFF time mask
[bookmark: _Toc21344290][bookmark: _Toc29801776][bookmark: _Toc29802200][bookmark: _Toc29802825][bookmark: _Toc36107567][bookmark: _Toc37251333]6.3.3.1	General
6.3.3.1	General
The transmit power time mask defines the transient period(s) allowed
-	between transmit OFF power as defined in clause 6.3.2 and transmit ON power symbols (transmit ON/OFF)
-	between continuous ON-power transmissions with powerchange or RB hopping is applied.
In case of RB hopping, transition period is shared symmetrically.
Unless otherwise stated the requirements in clause 6.5 apply also in transient periods.
In the following clauses, following definitions apply:
-	A slot or long subslot transmission is a transmission with more than 2 symbols.
-	A short subslot transmission is a transmission with 1 or 2 symbols.
[bookmark: _Toc21344291][bookmark: _Toc29801777][bookmark: _Toc29802201][bookmark: _Toc29802826][bookmark: _Toc36107568][bookmark: _Toc37251334]6.3.3.2	General ON/OFF time mask
The general ON/OFF time mask defines the observation period between transmit OFF and ON power and between transmit ON and OFF power for each SCS. ON/OFF scenarios include: contiguous, and non-contiguous transmission, etc
The OFF power measurement period is defined in a duration of at least one slot excluding any transient periods. The ON power is defined as the mean power over one slot excluding any transient period.
[image: ]
Figure 6.3.3.2-1: General ON/OFF time mask for NR UL transmission in FR1
< text omitted >
< additional masks >
< text omitted >
[bookmark: _Toc21344326][bookmark: _Toc29801812][bookmark: _Toc29802236][bookmark: _Toc29802861][bookmark: _Toc36107603][bookmark: _Toc37251369]6.4	Transmit signal quality
[bookmark: _Toc21344327][bookmark: _Toc29801813][bookmark: _Toc29802237][bookmark: _Toc29802862][bookmark: _Toc36107604][bookmark: _Toc37251370]6.4.1	Frequency error
[bookmark: _Toc21344328]The UE basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to the carrier frequency received from the NR Node B.
[bookmark: _Toc29801814][bookmark: _Toc29802238][bookmark: _Toc29802863][bookmark: _Toc36107605][bookmark: _Toc37251371]6.4.2	Transmit modulation quality
Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:
-	Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)
-	EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process
-	Carrier leakage
-	In-band emissions for the non-allocated RB
All the parameters defined in clause 6.4.2 are defined using the measurement methodology specified in Annex F.
[bookmark: _Toc21344329]In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE (as defined in TS 38.331 [7]), carrier leakage measurement requirement in clause 6.4.2.2 and 6.4.2.3 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted during the calculation of transmit modulation quality.
[bookmark: _Toc29801815][bookmark: _Toc29802239][bookmark: _Toc29802864][bookmark: _Toc36107606][bookmark: _Toc37251372]6.4.2.1	Error Vector Magnitude
The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM.
The measured waveform is further equalised using the channel estimates subjected to the EVM equaliser spectrum flatness requirement specified in clause 6.4.2.4. For DFT-s-OFDM waveforms, the EVM result is defined after the front-end FFT and IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.
The basic EVM measurement interval in the time domain is one preamble sequence for the PRACH and one slotfor PUCCH and PUSCH in the time domain. The EVM measurement interval is reduced by any symbols that contains an allowable power transient in the measurement interval, as defined in clause 6.3.3.

The RMS average of the basic EVM measurements over 10 subframes for the average EVM case, and over 60 subframes for the reference signal EVM case, for the different modulation schemes shall not exceed the values specified in Table 6.4.2.1-1 for the parameters defined in Table 6.4.2.1-2. For EVM evaluation purposes, all 13 PRACH preamble formats and all 5 PUCCH formats are considered to have the same EVM requirement as QPSK modulated..
Table 6.4.2.1-1: Requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level

	Pi/2-BPSK 
	%
	30

	QPSK
	%
	17.5

	16 QAM 
	%
	12.5

	64 QAM 
	%
	8

	256 QAM
	%
	3.5



Table 6.4.2.1-2: Parameters for Error Vector Magnitude
	
Parameter
	Unit
	Level

	UE Output Power
	dBm
	 Table 6.3.1-1 

	UE Output Power for 256 QAM
	dBm
	 Table 6.3.1-1 + 10 dB

	Operating conditions
	
	Normal conditions



[bookmark: _Toc21344330][bookmark: _Toc29801816][bookmark: _Toc29802240][bookmark: _Toc29802865][bookmark: _Toc36107607][bookmark: _Toc37251373][bookmark: _Hlk497415844]6.4.2.2	Carrier leakage
Carrier leakage is an additive sinusoid waveform whose frequency is the same as the modulated waveform carrier frequency. The measurement interval is one slot in the time domain.
In the case that uplink sharing, the carrier leakage may have 7.5 kHz shift with the carrier frequency.
The relative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2-1.
Table 6.4.2.2-1: Requirements for Carrier Leakage
	Parameter
	Relative Limit (dBc)

	Output power > 10 dBm 
	-28

	0 dBm ≤ Output power ≤ 10 dBm
	-25

	-30 dBm ≤ Output power < 0 dBm
	-20

	-40 dBm ≤ Output power < -30 dBm
	-10



[bookmark: _Toc21344331][bookmark: _Toc29801817][bookmark: _Toc29802241][bookmark: _Toc29802866][bookmark: _Toc36107608][bookmark: _Toc37251374]6.4.2.3	In-band emissions
The in-band emission is defined as the average emission across 12 sub-carriers and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB.
The basic in-band emissions measurement interval is defined over one slot in the time domain; however, the minimum requirement applies when the in-band emission measurement is averaged over 10 sub-frames. When the PUSCH or PUCCH transmission slot is shortened due to multiplexing with SRS, the in-band emissions measurement interval is reduced by one or more symbols, accordingly.
The average of the basic in-band emission measurement over 10 sub-frames shall not exceed the values specified in Table 6.4.2.3-1.
Table 6.4.2.3-1: Requirements for in-band emissions
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

except for shared spectrum channel access with interlaced transmissions for which:
 , 


	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-34
	Image frequencies of 256QAM modulated PRB [when output power is > TBD dBm]
	Image frequencies (NOTES 2, 3)

	
	
	-28
	Image frequencies when output power > 10 dBm
	

	
	
	-25
	Image frequencies when output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm 
	Carrier leakage frequency (NOTES 4, 5)

	
	
	-25
	0 dBm ≤ Output power ≤ 10 dBm
	

	
	
	-20
	-30 dBm ≤ Output power < 0 dBm
	

	
	
	-10
	-40 dBm ≤ Output power < -30 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of  - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply.  is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For shared spectrum channel access with interlaced transmissions, the requirement applies for any non-allocated RB and with RIV = TBD and  with RIV = TBD in the uplink scheduling grant with RIV specified in [38.214].
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier leakage frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. For shared spectrum channel access with interlaced transmissions, the requirement applies with RIV = TBD in the uplink scheduling grant.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed either in the RB containing the carrier leakage frequency, or in the two RBs immediately adjacent to the carrier leakage frequency  but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see clause  5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see clause 5.3).
NOTE 8:	EVM is the limit specified in Table 6.4.2.1-1 for the modulation format used in the allocated RBs.

NOTE 9:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. ∆RB = 1 or ∆RB = -1 for the first adjacent RB outside of the allocated bandwidth.

NOTE 10:	 is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm.



< text omitted >
[bookmark: _Toc21344348][bookmark: _Toc29801834][bookmark: _Toc29802258][bookmark: _Toc29802883][bookmark: _Toc36107625][bookmark: _Toc37251391]6.5	Output RF spectrum emissions
[bookmark: _Toc21344349][bookmark: _Toc29801835][bookmark: _Toc29802259][bookmark: _Toc29802884][bookmark: _Toc36107626][bookmark: _Toc37251392]6.5.1	Occupied bandwidth
Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resources Blocks) shall be less than the channel bandwidth specified in Table 6.5.1-1.
Table 6.5.1-1: Occupied channel bandwidth
	
	
	NR channel bandwidth

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

	Occupied channel bandwidth (MHz)
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100



[bookmark: _Toc21344350][bookmark: _Toc29801836][bookmark: _Toc29802260][bookmark: _Toc29802885][bookmark: _Toc36107627][bookmark: _Toc37251393]6.5.2	Out of band emission
[bookmark: _Toc21344351][bookmark: _Toc29801837][bookmark: _Toc29802261][bookmark: _Toc29802886][bookmark: _Toc36107628][bookmark: _Toc37251394]6.5.2.1	General
The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an adjacent channel leakage power ratio.
To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
[bookmark: _Toc21344352][bookmark: _Toc29801838][bookmark: _Toc29802262][bookmark: _Toc29802887][bookmark: _Toc36107629][bookmark: _Toc37251395]6.5.2.2	Spectrum emission mask
The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the  edge of the assigned NR channel bandwidth. For frequencies offset greater than ΔfOOB, the spurious requirements in clause 6.5.3 are applicable.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
The power of any UE emission shall not exceed the levels specified in Table 6.5.2.2-1 for the specified channel bandwidth.
Table 6.5.2.2-1: General NR spectrum emission mask
	
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz
	Measurement bandwidth

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

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

	± 1-5
	-10
	-10
	-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
	-13
	-13
	

	± 6-10
	-25
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 10-15
	
	-25
	
	
	
	
	
	
	
	
	
	
	
	

	± 15-20
	
	
	-25
	
	
	
	
	
	
	
	
	
	
	

	± 20-25
	
	
	
	-25
	
	
	
	
	
	
	
	
	
	

	± 25-30
	
	
	
	
	-25
	
	
	
	
	
	
	
	
	

	± 30-35
	
	
	
	
	
	-25
	
	
	
	
	
	
	
	

	± 35-40
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 40-45
	
	
	
	
	
	
	-25
	
	
	
	
	
	
	

	± 45-50
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 50-55
	
	
	
	
	
	
	
	-25
	
	
	
	
	
	

	± 55-60
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 60-65
	
	
	
	
	
	
	
	
	-25
	
	
	
	
	

	± 65-70
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 70-75
	
	
	
	
	
	
	
	
	
	-25
	
	
	
	

	± 75-80
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 80-85
	
	
	
	
	
	
	
	
	
	
	-25
	
	
	

	± 85-90
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 90-95
	
	
	
	
	
	
	
	
	
	
	
	-25
	
	

	± 95-100
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 100-105
	
	
	
	
	
	
	
	
	
	
	
	
	-25
	



For operations with shared spectrum channel access the power of any UE emission outside the nominal channel bandwidth shall not exceed -30 dBm/MHz or the levels specified in Table 6.5.2.2.1-2 relative to the maximum power in dBm as measured in any 1 MHz within the nominal channel bandwidth whichever is the greatest.
Table 6.5.2.2.1-2: General emission mask for operations with shared spectrum channel access
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
[dBm]
	Measurement bandwidth

	0 MHz  f < 0.95 MHz
	0.05 MHz  f_offset < 1 MHz
	– 10 – 20(f_offset/MHz) dB
	100 kHz 

	0.5 MHz  f < 0.5CBW – 0.5MHz
	1 MHz  f_offset < 0.5CBW 
	-20 – 8/(0.5CBW/MHz – 1)(f_offset/MHz – 1) dB
	1 MHz 

	0.5CBW – 0.5MHz  f < CBW – 0.5MHz
	0.5CBW  f_offset < CBW
	-28 – 1.2(f_offset/MHz – 0.5CBW/MHz) dB
	1 MHz 

	CBW – 0.5 MHz  f
	CBW  f_offset
	-40
	1 MHz 

	NOTE 1:   The measurement filter ‑3dB point is that closest to the channel edge.
NOTE 2:   The CBW and f_offset in units of MHz, CBW denotes the nominal channel bandwidth of the assigned channel.
NOTE 3:   For band n46, the requirement applies when the offset of the measurement filter centre frequency is such that both -3 dB points of the measurement filter are confined within any of the two frequency ranges 5150-5250 MHz and 5470-5925 MHz.






[bookmark: _Toc21344353][bookmark: _Toc29801839][bookmark: _Toc29802263][bookmark: _Toc29802888][bookmark: _Toc36107630][bookmark: _Toc37251396]6.5.2.3	Additional spectrum emission mask

< text omitted >
[bookmark: _Toc21344362][bookmark: _Toc29801848][bookmark: _Toc29802272][bookmark: _Toc29802897][bookmark: _Toc36107639][bookmark: _Toc37251405]6.5.2.4	Adjacent channel leakage ratio
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
[bookmark: _Toc21344363][bookmark: _Toc29801849][bookmark: _Toc29802273][bookmark: _Toc29802898][bookmark: _Toc36107640][bookmark: _Toc37251406]6.5.2.4.1	NR 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 6.5.2.4.1-1.
If the measured adjacent channel power is greater than –50 dBm then the NRACLR shall be higher than the value specified in Table 6.5.2.4.1-2.
Table 6.5.2.4.1-1: 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
	70 MHz
	80 MHz
	90 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
	68.07
	78.15
	88.23
	98.31



Table 6.5.2.4.1-2: NR ACLR requirement
	
	Power class 2
	Power class 3

	NR ACLR
	31 dB
	30 dB


	
Table 6.5.2.4.1-3: NR ACLR requirement for operation with shared spectrum channel access
	Parameter
	Power class 3
	Power class 5

	NR ACLR
	[30] dBc
	27 dBc



[bookmark: _Toc21344364][bookmark: _Toc29801850][bookmark: _Toc29802274][bookmark: _Toc29802899][bookmark: _Toc36107641][bookmark: _Toc37251407]6.6.2.4.1a	Additional minimum requirement (network signalled value “NS_29”) 
When "NS_29" is indicated in the cell, the UE emission shall meet the additional requirements specified in Table 6.5.2.4.1a-1 for NR channels assigned within the frequency ranges 5150-5350 MHz and 5470-5725 MHz. The assigned NR channel power and alternative adjacent E-UTRA channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.5.2.4.1a-1. If the measured alternative adjacent channel power is greater than –50dBm then the NRACLR2 shall be higher than the value specified in Table 6.5.2.4.1a-1.
Table 6.5.2.4.1a-1: Additional NRACLR requirement
	
	Channel bandwidth / E-UTRAACLR2 / Measurement bandwidth

	
	20 MHz

	NRACLR2
	40 dBc

	NR channel Measurement bandwidth
	NOTE 1

	Adjacent channel centre frequency offset [MHz]
	+40
/
-40

	NOTE 1:	18 MHz for NR channels assigned within 5150-5350 MHz; 19 MHz for NR channels assigned within 5470-5725 MHz.  


6.5.2.4.2	UTRA ACLR

< text omitted >
[bookmark: _Toc21344365][bookmark: _Toc29801851][bookmark: _Toc29802275][bookmark: _Toc29802900][bookmark: _Toc36107642][bookmark: _Toc37251408]6.5.3	Spurious emissions
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions unless otherwise stated. The spurious emission limits are specified in terms of general requirements in line with SM.329 [9] and NR operating band requirement to address UE co-existence.

< text omitted >
[bookmark: _Toc37251435]6.5.3.3.24	Requirement for network signalled value "NS_44"
When "NS_44" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.24-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.3.24-1: Additional requirements for “NS_44”
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	Frequency range
	2620
	-
	2645
	-15.5
	5
	1, 2

	Frequency range
	2645
	-
	2690
	-40
	1
	1

	NOTE 1:	This requirement is applicable for carriers confined in 2570-2615 MHz.
NOTE 2:	For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.



6.5.3.3.25	Minimum requirement (network signalled value “NS_28”)
When "NS_28" is indicated in the cell, the power of any UE emission for channels assigned within 5150-5350 MHz and 5470-5725 MHz shall not exceed the levels specified in Table 6.5.3.3.25-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.3.25-1: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth / 
Spectrum emission limit 
(dBm)
	Measurement bandwidth

	
	20 MHz
	

	47 ≤ f ≤ 74
	-54
	100 kHz

	87.5 ≤ f ≤ 118
	-54
	100 kHz

	174 ≤ f ≤ 230
	-54
	100 kHz

	470 ≤ f ≤ 862
	-54
	100 kHz

	1000 ≤ f ≤ 5150
	-30
	1 MHz

	5350 ≤ f ≤ 5470
	-30
	1 MHz

	5725 ≤ f ≤ 26000
	-30
	1 MHz



6.5.3.3.26	Minimum requirement (network signalled value “NS_29”)
When "NS_29" is indicated in the cell, the power of any UE emission for NR channels assigned within 5150-5350 and 5470-5725 MHz shall not exceed the levels specified in Table 6.6.3.3.25-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.

Table 6.6.3.3.25-1: Additional requirements
	Centre 
Frequency Fc 
[MHz]
	Protected range
[MHz]
	Frequency difference f between centre frequency – 
5240 (for Fc=5180, 5200, 5220, 5240) 
5260 (for Fc=5260, 5280, 5300, 5320) (MHz)
	Minimum requirement 
[dBm]
	Measurement bandwidth

	5180, 5200, 5220, 5240
	5135 ≤ f ≤ 5142
	-
	-26
	1 MHz

	
	5142 < f ≤ 5150
	-
	-18
	

	
	5250 ≤ f < 5251
	≥ 10 and < 11
	10(10 - f)
	

	
	5251 ≤ f < 5260
	≥ 11 and < 20
	-10 – 8/9(f – 11)
	

	
	5260 ≤ f < 5266.7
	≥ 20 and < 26.7
	-18 – 1.2(f – 20)
	

	
	5266.7 ≤ f ≤ 5365
	-
	-26
	

	5260, 5280, 5300, 5320
	5135 ≤ f ≤ 5233.3
	-
	-26
	

	
	5233.3 < f ≤ 5240
	≥ 20 and < 26.7
	-18 – 1.2(f – 20)
	

	
	5240 < f ≤ 5249
	≥ 11 and < 20
	-10 – 8/9(f – 11)
	

	
	5249 < f ≤ 5250
	≥ 10 and < 11
	10(10 - f)
	

	
	5350 ≤ f ≤ 5365
	-
	-26
	

	5500, 5520, 5540, 5560, 5580, 5600, 5620, 5640, 5660, 5680, 5700
	5455 ≤ f ≤ 5460
	-
	-26
	

	
	5460 < f ≤ 5470
	-
	-19
	

	
	5725 ≤ f < 5740
	-
	-19
	

	
	5740 ≤ f ≤ 5745
	-
	-26
	




6.5.3.3.27	Minimum requirement (network signalled value “NS_30”)
When "NS_30" is indicated in the cell, the power of any UE emission for NR channels assigned within 5150-5350 MHz, 5470-5725 MHz and 5725-5850 MHz shall not exceed the levels specified in Table 6.5.3.3.27-1, Table 6.5.3.3.27-2 and Table 6.6.3.3.26-3, respectively. These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.3.27-1: Additional requirements for NR channels assigned within 5150-5350 MHz
	Frequency band
(MHz)
	Channel bandwidth / 
Spectrum emission limit 
(dBm)
	Measurement bandwidth

	
	20 MHz
	

	4500 ≤ f ≤ 5150
	-41
	1 MHz

	5350 ≤ f ≤ 5460
	-41
	



Table 6.5.3.3.27-2: Additional requirements for NR channels assigned within 5470-5725 MHz
	Frequency band
(MHz)
	Channel bandwidth / 
Spectrum emission limit 
(dBm)
	Measurement bandwidth

	
	20 MHz
	

	4500 ≤ f ≤ 5150
	-41
	1 MHz

	5350 ≤ f ≤ 5460
	-41
	

	5460 < f ≤ 5470
	-27
	

	5725 ≤ f 
	-27
	



Table 6.5.3.3.27-3: Additional requirements for NR channels assigned within 5725-5850 MHz
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
[dBm]
	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.5 MHz  f_offset < 5.5 MHz
	27 – 2.28(f_offset/MHz – 0.5)
	1 MHz 

	5 MHz  f < 25 MHz
	5.5 MHz  f_offset < 25.5 MHz 
	15.6 – 0.28(f_offset/MHz – 0.5)
	1 MHz 

	25 MHz  f < 75 MHz
	25.5 MHz  f_offset < 75.5 MHz
	10 – 0.74(f_offset/MHz – 0.5)
	1 MHz 

	75 MHz  f 
	75.5 MHz  f_offset
	-27
	1 MHz

	NOTE 1:   The frequency offset f_offset is below and above the range 5725-5850 MHz; the measurement filter ‑3dB point is that closest to the range 5725-5850 MHz
NOTE 2:   The requirement applies when the offset of the measurement filter centre frequency is such that both -3 dB points of the measurement filter are confined within the frequency range 5725-5850 MHz.



6.5.3.3.28	Minimum requirement (network signalled value “NS_31”)
When "NS_31" is indicated in the cell, the power of any UE emission for NR channels assigned within 5150-5250 MHz, 5250-5350 MHz, 5470-5725 MHz and 5725-5850 MHz shall not exceed the levels specified in Table 6.5.3.3.28-1, Table 6.5.3.3.28-2, Table 6.5.3.3.28-3 and Table 6.5.3.3.28-4, respectively. These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.3.28-1: Additional requirements for NR channels assigned within 5150-5250 MHz
	Frequency band
(MHz)
	Channel bandwidth / 
Spectrum emission limit 
(dBm)
	Measurement bandwidth

	
	20 MHz
	

	f ≤ 5150
	-27
	1 MHz

	f ≥ 5250
	-27
	



Table 6.5.3.3.28-2: Additional requirements for NR channels assigned within 5250-5350 MHz
	Frequency band
(MHz)
	Channel bandwidth / 
Spectrum emission limit 
(dBm)
	Measurement bandwidth

	
	20 MHz
	

	f ≤ 5250
	-27
	1 MHz

	f ≥ 5350
	-27
	



Table 6.5.3.3.28-3: Additional requirements for NR channels assigned within 5470-5725 MHz
	Frequency band
(MHz)
	Channel bandwidth / 
Spectrum emission limit 
(dBm)
	Measurement bandwidth

	
	20 MHz
	

	f ≤ 5470
	-27
	1 MHz

	f ≥ 5725
	-27
	



Table 6.5.3.3.28-4: Additional requirements for NR channels assigned within 5725-5850 MHz
	Frequency band
(MHz)
	Channel bandwidth / 
Spectrum emission limit 
(dBm)
	Measurement bandwidth

	
	20 MHz
	

	f ≤ 5725
	-27
	1 MHz

	f ≥ 5850
	-27
	



< text omitted >
[bookmark: _Toc21344385][bookmark: _Toc29801872][bookmark: _Toc29802296][bookmark: _Toc29802921][bookmark: _Toc36107663][bookmark: _Toc37251437]6.5A	Output RF spectrum emissions for CA
For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the output RF spectrum emissions requirements in clause 6.5 apply.
[bookmark: _Toc21344386][bookmark: _Toc29801873][bookmark: _Toc29802297][bookmark: _Toc29802922][bookmark: _Toc36107664][bookmark: _Toc37251438]6.5A.1	Occupied bandwidth for CA
[bookmark: _Toc21344387][bookmark: _Toc29801874][bookmark: _Toc29802298][bookmark: _Toc29802923][bookmark: _Toc36107665][bookmark: _Toc37251439]6.5A.1.1	Void
[bookmark: _Toc21344388][bookmark: _Toc29801875][bookmark: _Toc29802299][bookmark: _Toc29802924][bookmark: _Toc36107666][bookmark: _Toc37251440]6.5A.1.2	Void
[bookmark: _Toc21344389][bookmark: _Toc29801876][bookmark: _Toc29802300][bookmark: _Toc29802925][bookmark: _Toc36107667][bookmark: _Toc37251441]6.5A.1.3	Occupied bandwidth for Inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the occupied bandwidth is defined per component carrier. Occupied bandwidth is the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on assigned channel bandwidth on the component carrier. The occupied bandwidth shall be less than the channel bandwidth specified in Table 6.5.1-1.
[bookmark: _Toc21344390][bookmark: _Toc29801877][bookmark: _Toc29802301][bookmark: _Toc29802926][bookmark: _Toc36107668][bookmark: _Toc37251442]6.5A.2	Out of band emission for CA
[bookmark: _Toc21344391][bookmark: _Toc29801878][bookmark: _Toc29802302][bookmark: _Toc29802927][bookmark: _Toc36107669][bookmark: _Toc37251443]6.5A.2.1	General
This clause contains requirements for out of band emissions for UE configured of carrier aggregation.
[bookmark: _Toc21344392][bookmark: _Toc29801879][bookmark: _Toc29802303][bookmark: _Toc29802928][bookmark: _Toc36107670][bookmark: _Toc37251444]6.5A.2.2	Spectrum emission mask
[bookmark: _Toc21344393][bookmark: _Toc29801880][bookmark: _Toc29802304][bookmark: _Toc29802929][bookmark: _Toc36107671][bookmark: _Toc37251445]6.5A.2.2.1	Spectrum emission mask for intra-band contiguous CA Void
For operations with shared spectrum channel access the power of any UE emission outside the nominal channel bandwidth shall not exceed -30 dBm/MHz or the levels specified in Table 6.5.2.2.1-2 relative to the maximum power in dBm as measured in any 1 MHz within the nominal channel bandwidth whichever is the greatest.
Table 6.5.2.2.1-2: General emission mask for operations with shared spectrum channel access
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
[dBm]
	Measurement bandwidth

	0 MHz  f < 0.95 MHz
	0.05 MHz  f_offset < 1 MHz
	– 10 – 20(f_offset/MHz) dB
	100 kHz 

	0.5 MHz  f < 0.5BWagg – 0.5MHz
	1 MHz  f_offset < 0.5 BWagg 
	-20 – 8/(0.5CBW/MHz – 1)(f_offset/MHz – 1) dB
	1 MHz 

	0.5CBW – 0.5MHz  f < CBW – 0.5MHz
	0.5CBW  f_offset < BWagg
	-28 – 1.2(f_offset/MHz – 0.5CBW/MHz) dB
	1 MHz 

	CBW – 0.5 MHz  f
	CBW  f_offset
	-40
	1 MHz 

	NOTE 1:   The measurement filter ‑3dB point is that closest to the channel edge.
NOTE 2:   The CBW and f_offset in units of MHz, CBW denotes the nominal channel bandwidth of the assigned channel.
NOTE 3:   For band n46, the requirement applies when the offset of the measurement filter centre frequency is such that both -3 dB points of the measurement filter are confined within any of the two frequency ranges 5150-5250 MHz and 5470-5925 MHz.



[bookmark: _Toc21344394][bookmark: _Toc29801881][bookmark: _Toc29802305][bookmark: _Toc29802930][bookmark: _Toc36107672][bookmark: _Toc37251446]6.5A.2.2.2	Void
[bookmark: _Toc21344395][bookmark: _Toc29801882][bookmark: _Toc29802306][bookmark: _Toc29802931][bookmark: _Toc36107673][bookmark: _Toc37251447]6.5A.2.2.3	Spectrum emission mask for Inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the spectrum emission mask of the UE is defined per component carrier while both component carriers are active and the requirements are specified in clauses 6.5.2.1 and 6.5.2.2. If for some frequency spectrum emission masks of component carriers overlap then spectrum emission mask allowing higher power spectral density applies for that frequency. If for some frequency a component carrier spectrum emission mask overlaps with the channel bandwidth of another component carrier, then the emission mask does not apply for that frequency.
[bookmark: _Toc21344396][bookmark: _Toc29801883][bookmark: _Toc29802307][bookmark: _Toc29802932][bookmark: _Toc36107674][bookmark: _Toc37251448]6.5A.2.3	Additional spectrum emission mask
[bookmark: _Toc21344397][bookmark: _Toc29801884][bookmark: _Toc29802308][bookmark: _Toc29802933][bookmark: _Toc36107675][bookmark: _Toc37251449]6.5A.2.3.1	Void
[bookmark: _Toc21344398][bookmark: _Toc29801885][bookmark: _Toc29802309][bookmark: _Toc29802934][bookmark: _Toc36107676][bookmark: _Toc37251450]6.5A.2.3.2	Void
[bookmark: _Toc21344399][bookmark: _Toc29801886][bookmark: _Toc29802310][bookmark: _Toc29802935][bookmark: _Toc36107677][bookmark: _Toc37251451]6.5A.2.3.3	Additional spectrum emission mask for Inter-band CA
[bookmark: _Toc21344400][bookmark: _Toc29801887][bookmark: _Toc29802311][bookmark: _Toc29802936][bookmark: _Toc36107678][bookmark: _Toc37251452]6.5A.2.4	Adjacent channel leakage ratio
[bookmark: _Toc21344401][bookmark: _Toc29801888][bookmark: _Toc29802312][bookmark: _Toc29802937][bookmark: _Toc36107679][bookmark: _Toc37251453]6.5A.2.4.1	NR ACLR
[bookmark: _Toc21344402][bookmark: _Toc29801889][bookmark: _Toc29802313][bookmark: _Toc29802938][bookmark: _Toc36107680][bookmark: _Toc37251454]6.5A.2.4.1.1	Void
[bookmark: _Toc21344403][bookmark: _Toc29801890][bookmark: _Toc29802314][bookmark: _Toc29802939][bookmark: _Toc36107681][bookmark: _Toc37251455]6.5A.2.4.1.2	Void
[bookmark: _Toc21344404][bookmark: _Toc29801891][bookmark: _Toc29802315][bookmark: _Toc29802940][bookmark: _Toc36107682][bookmark: _Toc37251456]6.5A.2.4.1.3	NR ACLR for Inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the NR Adjacent Channel Leakage power Ratio (NRACLR) is defined per component carrier while both component carriers are active and the requirement is specified in clause 6.5.2.4.1.
[bookmark: _Toc21344405][bookmark: _Toc29801892][bookmark: _Toc29802316][bookmark: _Toc29802941][bookmark: _Toc36107683][bookmark: _Toc37251457]6.5A.2.4.2	UTRA ACLR
[bookmark: _Toc21344406][bookmark: _Toc29801893][bookmark: _Toc29802317][bookmark: _Toc29802942][bookmark: _Toc36107684][bookmark: _Toc37251458]6.5A.2.4.2.1	Void
[bookmark: _Toc21344407][bookmark: _Toc29801894][bookmark: _Toc29802318][bookmark: _Toc29802943][bookmark: _Toc36107685][bookmark: _Toc37251459]6.5A.2.4.2.2	Void
[bookmark: _Toc21344408][bookmark: _Toc29801895][bookmark: _Toc29802319][bookmark: _Toc29802944][bookmark: _Toc36107686][bookmark: _Toc37251460]6.5A.2.4.2.3	UTRA ACLR for Inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) is defined per component carrier while both component carrier are active and the requirement is specified in clause 6.5.2.4.2.
[bookmark: _Toc21344409][bookmark: _Toc29801896][bookmark: _Toc29802320][bookmark: _Toc29802945][bookmark: _Toc36107687][bookmark: _Toc37251461]6.5A.3	Spurious emission for CA
[bookmark: _Toc21344410][bookmark: _Toc29801897][bookmark: _Toc29802321][bookmark: _Toc29802946][bookmark: _Toc36107688][bookmark: _Toc37251462]6.5A.3.1	General spurious emissions
For inter-band carrier aggregation with uplink assigned to two NR bands, the spurious emission requirement Table 6.5.3.1-2 apply for the frequency ranges that are more than FOOB as defined in Table 6.5.3.1-1 away from edges of the assigned channel bandwidth on a component carrier. If for some frequency a spurious emission requirement of individual component carrier overlaps with the spectrum emission mask or channel bandwidth of another component carrier then it does not apply.
NOTE:	For inter-band carrier aggregation with uplink assigned to two NR bands the requirements in Table 6.5.3.1-2 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.5.3.1-2 would be considered to be verified by the measurements verifying the one uplink inter-band CA spurious emission requirement.
[bookmark: _Toc21344411][bookmark: _Toc29801898][bookmark: _Toc29802322][bookmark: _Toc29802947][bookmark: _Toc36107689][bookmark: _Toc37251463]6.5A.3.2	Spurious emissions for UE co-existence
[bookmark: _Toc21344412][bookmark: _Toc29801899][bookmark: _Toc29802323][bookmark: _Toc29802948][bookmark: _Toc36107690][bookmark: _Toc37251464]6.5A.3.2.1	Void
[bookmark: _Toc21344413][bookmark: _Toc29801900][bookmark: _Toc29802324][bookmark: _Toc29802949][bookmark: _Toc36107691][bookmark: _Toc37251465]6.5A.3.2.2	Void
[bookmark: _Toc21344414][bookmark: _Toc29801901][bookmark: _Toc29802325][bookmark: _Toc29802950][bookmark: _Toc36107692][bookmark: _Toc37251466]6.5A.3.2.3	Spurious emissions for UE co-existence for Inter-band CA
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