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5
Operating bands and Channel arrangement

5.1
General

The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present release of specifications.

NOTE:
Other operating bands and channel bandwidths may be considered in future releases.

Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NR can operate according to this version of the specification are identified as described in Table 5.1-1. 

Table 5.1-1: Definition of frequency ranges

	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	24250 MHz – 52600 MHz


The present specification covers FR1 operating bands.

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

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

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

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

	n29
	N/A
	717 MHz – 728 MHz
	SDL

	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

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

	n51
	1427 MHz – 1432 MHz
	1427 MHz – 1432 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 – 1780MHz
	N/A
	SUL

	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:
TBD
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.
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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
	101,2 MHz
	152 MHz
	202 MHz
	252 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	904  MHz
	100 MHz

	n1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	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
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n12
	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
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n29
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n34
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n38
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	n39
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n40
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes6
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes6
	Yes

	n50
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes3
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes3
	
	

	n51
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n65
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	n66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	

	n70
	15
	Yes
	Yes
	Yes
	Yes3
	Yes3
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes3
	Yes3
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes3
	Yes3
	
	
	
	
	
	
	

	n71
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n74
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	n75
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	n76
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n77
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	n78
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	n79
	15
	
	
	
	
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	
	Yes

	
	60
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	
	Yes

	n80
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	n81
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n82
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n83
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n84
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	n86
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	

	NOTE 1:
90% spectrum utilization may not be achieved for 30kHz SCS.

NOTE 2:
90% spectrum utilization may not be achieved for 60kHz SCS.

NOTE 3:
This UE channel bandwidth is applicable only to downlink. 

NOTE 4:
For test configuration tables from the transmitter and receiver tests in Section 6 and 7 that refer to this table for test SCS, the Lowest SCS refers to lowest supported SCS per channel bandwidth, Highest SCS refers to highest supported SCS per channel bandwidth.

NOTE 5:
For test configuration tables from the transmitter and receiver tests in Section 6 and 7 that refer to this table and list and list the test SCS as Mid or any other value; if that value is not supported by the UE in UL and/or DL, select the closest SCS supported by the UE in both UL and DL.

NOTE 6:
This UE channel bandwidth is optional in R15.
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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 subclause 5.4.2.2.

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 equals the higher ΔFRaster.

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

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

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

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

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

	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

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

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

	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

	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


5.4.3
Synchronization raster

5.4.3.1
Synchronization raster and numbering

The synchronization raster indicates the frequency positions of the synchronization block that can be used by the UE for system acquisition when explicit signalling of the synchronization block position is not present.

A global synchronization raster is defined for all frequencies. The frequency position of the SS block is defined as SSREF with corresponding number GSCN. The parameters defining the SSREF and GSCN for all the frequency ranges are in Table 5.4.3.1-1.

The resource element corresponding to the SS block reference frequency SSREF is given in subclause 5.4.3.2. The synchronization raster and the subcarrier spacing of the synchronization block are defined separately for each band.

Table 5.4.3.1-1: GSCN parameters for the global frequency raster

	Frequency range
	SS Block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz, 

N=1:2499, M ϵ {1,3,5} (Note 1)
	3N + (M-3)/2
	2 – 7498

	3000 - 24250 MHz
	3000 MHz + N * 1.44 MHz

N = 0:14756
	7499 + N
	7499 – 22255

	NOTE 1: The default value for operating bands with SCS spaced channel raster is M=3.


5.4.3.2
Synchronization raster to synchronization block resource element mapping

The mapping between the synchronization raster and the corresponding resource element of the SS block is given in Table 5.4.3.2-1. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL.

Table 5.4.3.2-1: Synchronization raster to SS block resource element mapping
	Resource element index 
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	0

	Physical resource block number 
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 of the SS block
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 are as defined in TS 38.211[8].

5.4.3.3
Synchronization raster entries for each operating band 

The synchronization raster for each band is given 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
	15kHz
	Case A
	5279 – <1> – 5419

	n2
	15kHz
	Case A
	4829 – <1> – 4969

	n3
	15kHz
	Case A
	4517 – <1> – 4693

	n5
	15kHz
	Case A
	2177 – <1> – 2230

	
	30kHz
	Case B
	2183 – <1> – 2224

	n7
	15kHz
	Case A
	6554 – <1> – 6718

	n8
	15kHz
	Case A
	2318 – <1> – 2395

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

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

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

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

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

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

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

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

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

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

	
	30 kHz
	Case C
	6252 – <3> – 6714

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

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

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

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

	
	30kHz
	Case B
	5285 – <1> – 5488

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

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

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

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

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

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

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

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

	NOTE 1:
SS Block pattern is defined in section 4.1 in TS 38.213 [9]


5.4.4
TX–RX frequency separation

The default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for operating bands is specified in Table 5.4.4-1.

Table 5.4.4-1: Default UE TX-RX frequency separation

	NR Operating Band
	TX – RX 
carrier centre frequency
separation

	n1
	190 MHz

	n2
	80 MHz

	n3
	95 MHz

	n5
	45 MHz

	n7
	120 MHz

	n8
	45 MHz

	n12
	30 MHz

	n20
	-41 MHz

	n25
	80 MHz

	n28
	55 MHz

	n65
	190 MHz

	n66
	400 MHz

	n70
	295,3001 MHz

	n71
	-46 MHz

	n74
	48 MHz

	NOTE 1:
Default TX-RX carrier centre frequency separation.
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6.2
Transmitter power

6.2.1
UE maximum output power

6.2.1.1
Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward.

6.2.1.3
Minimum conformance requirements

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 6.2.1.3-1: 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

	n20
	
	
	
	
	23
	± 23

	n25
	
	
	
	
	23
	± 2

	n28
	
	
	
	
	23
	+2/-2.5

	n34
	
	
	
	
	23
	± 2

	n38
	
	
	
	
	23
	± 2

	n39
	
	
	
	
	23
	± 2

	n40
	
	
	
	
	23
	± 2

	n41
	
	
	26
	+2/-33
	23
	± 23

	n50
	
	
	
	
	23
	± 2

	n51
	
	
	
	
	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

	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 (Figure 5.3.3-1) 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


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 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 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle 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 [6] 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 sub-clause 6.2.4;

- else if (the IE P-Max as defined in TS 38.331 [6] 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 as defined in TS 38.331; or
 the IE P-Max as defined in TS 38.331 [6] 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 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 class as specified in sub-clause 6.2.4;
The normative reference for this requirement is TS 38.101-1 [2] clause 6.2.1.

6.2.1.4
Test description

6.2.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.2.1.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for maximum output 
	Modulation (NOTE 2)
	RB allocation (NOTE 1)

	1
	power test case
	DFT-s-OFDM PI/2 BPSK
	Inner Full

	2
	
	DFT-s-OFDM PI/2 BPSK
	Inner 1RB Left

	3
	
	DFT-s-OFDM PI/2 BPSK
	Inner 1RB Right

	4
	
	DFT-s-OFDM QPSK
	Inner Full

	5
	
	DFT-s-OFDM QPSK
	Inner 1RB Left

	6
	
	DFT-s-OFDM QPSK
	Inner 1RB Right

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2:
DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.1 for TE diagram and section A.3.2 for UE diagram.

2.
The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1, C.2, and uplink signals according to Annex G.0, G.1, G.2, G.3.0.

4.
The UL Reference Measurement Channel is set according to Table 6.2.1.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.2.1.4.3.

6.2.1.4.2
Test procedure

1.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level corresponding to Power Class 3.

3.
Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of one active sub-frame (1ms) and in the uplink symbols. For TDD symbols with transient periods are not under test. 

4.
For UEs supporting Power Class 2, repeat steps 1~3 on the applicable bands except PUMAX level in step 2 is corresponding to Power Class 2.
6.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 and 5.4 with the following exceptions.
Table 6.2.1.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED


6.2.1.5
Test requirement

The maximum output power, derived in step 3 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2.1.5-1. 

The maximum output power, derived in step 4 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2.1.5-2.
Table 6.2.1.5-1: Maximum Output Power test requirement for Power Class 3
	NR

band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n1
	
	
	
	
	23
	±2±TT

	n2
	
	
	
	
	23
	±23±TT

	n3
	
	
	
	
	23
	±23±TT

	n5
	
	
	
	
	23
	±2±TT

	n7
	
	
	
	
	23
	±23±TT

	n8
	
	
	
	
	23
	±23±TT

	n12
	
	
	
	
	23
	±23±TT

	n20
	
	
	
	
	23
	±23±TT

	n25
	
	
	
	
	23
	±2±TT

	n28
	
	
	
	
	23
	+2/-2.5

	n34
	
	
	
	
	23
	±2±TT

	n38
	
	
	
	
	23
	±2±TT

	n39
	
	
	
	
	23
	±2±TT

	n40
	
	
	
	
	23
	±2±TT

	n41
	
	
	
	
	23
	± 23±TT

	n50
	
	
	
	
	23
	±2±TT

	n51
	
	
	
	
	23
	±2±TT

	n65
	
	
	
	
	23
	±2.7

	n66
	
	
	
	
	23
	±2±TT

	n70
	
	
	
	
	23
	±2±TT

	n71
	
	
	
	
	23
	+2+TT/-2.5-TT

	n74
	
	
	
	
	23
	±2±TT

	n77
	
	
	
	
	23
	+2+TT/-3-TT

	n78
	
	
	
	
	23
	+2+TT/-3-TT

	n79
	
	
	
	
	23
	+2+TT/-3-TT

	n80
	
	
	
	
	23
	±2±TT 

	n81
	
	
	
	
	23
	±2±TT

	n82
	
	
	
	
	23
	±2±TT

	n83
	
	
	
	
	23
	+2+TT/-2.5-TT

	n84
	
	
	
	
	23
	±2±TT

	n86
	
	
	
	
	23
	±2±TT

	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 (Figure 5.3.3-1) 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: 
TT for each frequency and channel bandwidth is specified in Table 6.2.1.5-3


Table 6.2.1.5-2: Maximum Output Power test requirement for Power Class 2

	NR

band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n41
	
	
	26
	+2+TT/-33-TT
	
	

	n77
	
	
	26
	+2+TT/-3-TT
	
	

	n78
	
	
	26
	+2+TT/-3-TT
	
	

	n79
	
	
	26
	+2+TT/-3-TT
	
	

	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 (Figure 5.3.3-1) 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: 
TT for each frequency and channel bandwidth is specified in Table 6.2.1.5-3


Table 6.2.1.5-3: Test Tolerance (UE maximum output power)

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	0.7 dB
	1.0 dB
	1.0 dB

	40MHz < BW ≤ 100MHz
	1.0 dB
	1.0 dB
	1.0 dB


[END OF MODIFICATIONS]
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