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The BS channel bandwidth supports a single NR RF carrier in the uplink or downlink at the Base Station. Different UE channel bandwidths may be supported within the common resource block grid of the BS channel bandwidth same spectrum for transmitting to and receiving from UEs connected to the BS. The placement of the UE channel bandwidth is flexible but can only be completely within the BS channel bandwidth. The BS shall be able to transmit to and/or receive from one or more UE bandwidth parts that are smaller than or equal to the number of carrier resource blocks on the RF carrier, in any part of the carrier resource blocks.
The relationship between the channel bandwidth, the guardband and the transmission bandwidth configuration is shown in figure 5.3.1-1.

.
[bookmark: _Toc21127428]Figure 5.3.1-1: Definition of channel bandwidth and transmission bandwidth configuration for one NR channel
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[bookmark: _Hlk530774890]For each BS channel bandwidth and each numerology, BS transmission bandwidth configuration must fulfil the minimum guardband requirement specified in clause 5.3.3.
For each numerology, its common resource blocks are specified in clause 4.4.4.3 in [9], make up the the common resource block grid, given by carrierBandwidth in SIB1[11].and t  The starting point of its transmission bandwidth configuration on the common resource block grid for a given channel bandwidth is indicated by an offset to “Reference point A” in the unit of the numerology.
For each numerology, all UE transmission bandwidth configurations indicated to UEs served by the BS by higher layer parameter carrierBandwidth defined by dedicated signalling in TS 38.331 [11] shall fall within the BS transmission bandwidth configuration.
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[bookmark: _Hlk515622859][bookmark: _Hlk514074796][bookmark: _Hlk514074832][bookmark: _Hlk514074872][bookmark: _Hlk515622922][bookmark: _Hlk514075221]The global frequency raster defines a set of RF reference frequencies FREF. The RF reference frequency is used in signalling to identify the position of RF channels, SS blocks and other elements. The global frequency raster is defined for all frequencies from 0 to 100 GHz. The granularity of the global frequency raster is ΔFGlobal.
RF reference frequencies are designated by an NR Absolute Radio Frequency Channel Number (NR-ARFCN) in the range [0…3279165] on the global frequency raster. The relation between the NR-ARFCN and the RF reference frequency FREF in MHz is given by the following equation, where FREF-Offs and NRef-Offs are given in table 5.4.2.1-1 and NREF is the NR-ARFCN.
	FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster
	Range of frequencies (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165



[bookmark: _Hlk514075025]The channel raster defines a subset of RF reference frequencies that can be used to identify the RF channel position in the uplink and downlink. The RF reference frequency for an RF channel maps to a resource element on the carrier. For each operating band, a subset of frequencies from the global frequency raster are applicable for that band and forms a channel raster with a granularity ΔFRaster, which may be equal to or larger than ΔFGlobal.
For SUL bands except n95, n97, n98 and for the uplink of all FDD bands defined in table 5.2-1, for TDD bands n34, n38, n39, n48, n90, and n40,
	FREF,shift = FREF + Δshift, where Δshift = 0 kHz or 7.5 kHz
where Δshift is signalled by the network in higher layer parameter frequencyShift7p5khz as defined in TS 38.331 [11]. 
For bands n34, n38, n39, n48 and n40, FREF, shift is only applicable to uplink transmissions using a 15 kHz SCS.
The mapping between the channel raster and corresponding resource element is given in clause 5.4.2.2. The applicable entries for each operating band are defined in clause 5.4.2.3.
[bookmark: _Toc29811647][bookmark: _Toc36817199][bookmark: _Toc37260115][bookmark: _Toc37267503][bookmark: _Toc44712105][bookmark: _Toc45893418][bookmark: _Toc53178145][bookmark: _Toc53178596][bookmark: _Toc61178822][bookmark: _Toc61179292][bookmark: _Toc67916588][bookmark: _Toc74663186][bookmark: _Toc82621726][bookmark: _Toc90422573][bookmark: _Toc106782766][bookmark: _Toc107311657][bookmark: _Toc107419241][bookmark: _Toc107474868][bookmark: _Toc114255461][bookmark: _Toc115186141][bookmark: _Toc123048955][bookmark: _Toc123051874][bookmark: _Toc123054343][bookmark: _Toc123717444][bookmark: _Toc124157020][bookmark: _Toc124266424][bookmark: _Toc131595782][bookmark: _Toc131740780][bookmark: _Toc131766314]5.4.2.1A	NB-IoT carrier frequency numbering
[bookmark: OLE_LINK72]The NB-IoT carrier frequency numbering (EARFCN) is defined in clause 5.7 of TS 36.104 [4].
[bookmark: _Toc21127441][bookmark: _Toc29811648][bookmark: _Toc36817200][bookmark: _Toc37260116][bookmark: _Toc37267504][bookmark: _Toc44712106][bookmark: _Toc45893419][bookmark: _Toc53178146][bookmark: _Toc53178597][bookmark: _Toc61178823][bookmark: _Toc61179293][bookmark: _Toc67916589][bookmark: _Toc74663187][bookmark: _Toc82621727][bookmark: _Toc90422574][bookmark: _Toc106782767][bookmark: _Toc107311658][bookmark: _Toc107419242][bookmark: _Toc107474869][bookmark: _Toc114255462][bookmark: _Toc115186142][bookmark: _Toc123048956][bookmark: _Toc123051875][bookmark: _Toc123054344][bookmark: _Toc123717445][bookmark: _Toc124157021][bookmark: _Toc124266425][bookmark: _Toc131595783][bookmark: _Toc131740781][bookmark: _Toc131766315]5.4.2.2	Channel raster to resource element mapping
[bookmark: _Hlk514075049]The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in table 5.4.2.2-1 and can be used to identify the RF channel position. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL. The mapping must apply to at least one numerology supported by the BS.
Table 5.4.2.2-1: Channel Raster to Resource Element Mapping
	

	
	

	
Resource element index 
	0
	6

	
Physical resource block number 

	

	






k,  and NRB are as defined in TS 38.211 [9]. is the PRB index, k is the resource element index within the PRB, and NRB is the number of RBs in the carrier or channel.
[bookmark: _Toc21127442][bookmark: _Toc29811649][bookmark: _Toc36817201][bookmark: _Toc37260117][bookmark: _Toc37267505][bookmark: _Toc44712107][bookmark: _Toc45893420][bookmark: _Toc53178147][bookmark: _Toc53178598][bookmark: _Toc61178824][bookmark: _Toc61179294][bookmark: _Toc67916590][bookmark: _Toc74663188][bookmark: _Toc82621728][bookmark: _Toc90422575][bookmark: _Toc106782768][bookmark: _Toc107311659][bookmark: _Toc107419243][bookmark: _Toc107474870][bookmark: _Toc114255463][bookmark: _Toc115186143][bookmark: _Toc123054345][bookmark: _Toc123717446][bookmark: _Toc124157022][bookmark: _Toc124266426][bookmark: _Toc131595784][bookmark: _Toc131740782][bookmark: _Toc131766316]5.4.2.3	Channel raster entries for each operating band
[bookmark: _Hlk514075080][bookmark: _Hlk514075096][bookmark: _Hlk514075107]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 for FR1 and table 5.4.2.3-2 for FR2, using the channel raster to resource element mapping in clause 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>. The 100kHz channel raster applies to UE’s that do not indicate capability of 15kHz UE channel raster for FR1 low bands [TBA].
-	For NR operating bands with 15 kHz channel raster below 3 GHz, ΔFRaster = I × ΔFGlobal, where I ϵ {3,6}. In this case, 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 bands listed with both 100kHz and 15kHz ΔFRaster, the 15 kHz channel raster is supported for UEs that meet Common UE RF requirements for 15kHz UE raster for FR1 low bands.
-	For NR operating bands with 15 kHz and 60 kHz channel raster above 3 GHz, ΔFRaster = I ×ΔFGlobal, where I ϵ {1, 2}. In this case, 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 and table 5.4.2.3-2 is given as <I>.
-	For frequency bands with two ΔFRaster in FR1, 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 ΔFRaster.
-	For frequency bands with two ΔFRaster in FR2, the higher ΔFRaster applies to channels using only the SCS that is equal to the higher ΔFRaster and the SSB SCS that is equal to or larger than the higher ΔFRaster.
Table 5.4.2.3-1: Applicable NR-ARFCN per operating band in FR1
	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

	
	155
	384000 – <3> – 396000
	422000 – <3> – 434000

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

	
	155
	370000 – <3> – 382000
	386000 – <3> – 398000

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

	
	155
	342000 – <3> – 357000
	361000 – <3> – 376000

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

	
	155
	164800 – <3> – 169798
	173800 – <3> – 178798

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

	
	155
	500000 – <3> – 513998
	524000 – <3> – 537998

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

	
	155
	176000 – <3> – 182999
	185000 – <3> – 191999

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

	
	155
	139800 – <3> – 143199
	145800 – <3> – 149199

	n13
	100
	155400 – <20> – 157400
	149200 – <20> – 151200

	
	155
	155400 – <3> – 157398
	149200 – <3> – 151198

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

	
	155
	157600 – <3> – 159598
	151600 – <3> – 153598

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

	
	155
	163000 – <3> – 166000
	172000 – <3> – 175000

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

	
	155
	166400 – <3> – 172400
	158200 – <3> – 164200

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

	
	155
	370000 – <3> – 382999
	386000 – <3> – 398999

	n24
	100
	325300 – <20> – 332100
	305000 – <20> – 311800

	
	155
	325300 – <3> – 332098
	305000 – <3> – 311798

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

	
	155
	162800 – <3> – 169799
	171800 – <3> – 178799

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

	
	
	1446084
	1556084

	
	155
	140600 – <3> – 149600
	151600 – <3> – 160600

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

	
	155
	N/A
	143400 – <3> – 145599

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

	
	155
	461000 – <3> – 462998
	470000 – <3> – 471998

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

	
	155
	402000 – <3> – 405000
	402000 – <3> – 405000

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

	
	155
	514000 – <3> – 523999
	514000 – <3> – 523999

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

	
	155
	376000 – <3> – 383998
	376000 – <3> – 383998

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

	
	155
	460000 – <3> – 479998
	460000 – <3> – 479998

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

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

	n461
	15
	743334  – <1> – 795000
	743334  – <1> – 795000

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

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

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

	
	155
	286400 – <3> – 303398
	286400 – <3> – 303398

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

	
	155
	285400 – <3> – 286399
	285400 – <3> – 286399

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

	
	155
	496700 – <3> – 498998
	496700 – <3> – 498998

	n54
	100
	334000 - <20> - 335000
	334000 - <20> - 335000

	
	155
	334000 – <3> – 334999
	334000 – <3> – 334999

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

	
	155
	384000 – <3> – 402000
	422000 – <3> – 440000

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

	
	155
	342000 – <3> – 355998
	422000 – <3> – 440000

	n67
	100
	N/A
	147600 – <20> – 151600

	
	155
	N/A
	147600 – <3> – 151599

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

	
	155
	339000 – <3> – 342000
	399000 – <3> – 403998

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

	
	155
	132600 – <3> – 139599
	123400 – <3> – 130399

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

	
	155
	285400 – <3> – 293998
	295000 – <3> – 303598

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

	
	155
	N/A
	286400 – <3> – 303598

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

	
	155
	N/A
	285400 – <3> – 286399

	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

	
	155
	342000 – <3> – 357000
	N/A

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

	
	155
	176000 – <3> – 182999
	N/A

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

	
	155
	166400 – <3> – 172400 
	N/A

	n83
	100
	140600 – <20> –149600
	N/A

	
	155
	140600 – <3> –149600
	N/A

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

	
	155
	384000 – <3> – 396000
	N/A

	n85
	100
	139600 – <20> – 143200
	145600 – <20> – 149200

	
	155
	139600 – <3> – 143200
	145600 – <3> – 149200

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

	
	155
	342000 – <3> – 355998
	N/A

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

	
	155
	164800 – <3> – 169798
	N/A

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

	n90
	30
	499200 – <6> – 537996
	499200 – <6> – 537996

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

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

	
	155
	166400 – <3> – 172400
	285400 – <3> – 286399

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

	
	155
	166400 – <3> – 172400
	286400 – <3> – 303398

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

	
	155
	176000 – <3> – 182999
	286400 – <3> – 303398

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

	
	155
	176000 – <3> – 182999
	286400 – <3> – 303398

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

	n962
	15
	795000 – <1> – 875000
	795000 – <1> – 875000

	n97
	100
	460000 – <20> – 480000
	N/A

	n98
	100
	376000 – <20> – 384000
	N/A

	n99
	100
	325300 -- <20> – 332100
	N/A

	n100
	100
	174880 – <20> – 176000
	183880 – <20> – 185000

	
	155
	174880 – <3> – 175999
	183880 – <3> – 184999

	n101
	100
	380000 – <20> – 382000
	380000 – <20> – 382000

	
	155
	380000 – <3> – 381998
	380000 – <3> – 381998

	n1023
	15
	796334 – <1> – 828333
	796334 – <1> – 828333

	n104
	15
	828334 – <1> – 875000
	828334 – <1> – 875000

	
	30
	828334 – <2> – 875000
	828334 – <2> – 875000

	n105
	100
	132600 – <20> – 140600
	122400 – <20> – 130400

	
	155
	132600 – <3> – 140598
	122400 – <3> – 130398

	NOTE 1:	Applicable NR-ARFCN for band n46
	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, 791000, 792332};
	 for 80 MHz channel bandwidth, NREF = {746000, 747332, 752668, 754000, 767332, 768668, 774000, 779332, 785000, 791668}
	for 100 MHz channel bandwidth, NREF = {746668, 753332, 768000, 791000}
NOTE 2:	Applicable NR-ARFCN for band n96
	for 20 MHz channel bandwidth, NREF = {797000, 798332, 799668, 801000, 802332, 803668, 805000, 806332, 807668, 809000, 810332, 811668, 813000, 814332, 815668, 817000, 818332, 819668, 821000, 822332, 823668, 825000, 826332, 827668, 829000, 830332, 831668, 833000, 834332, 835668, 837000, 838332, 839668, 841000, 842332, 843668, 845000, 846332, 847668, 849000, 850332, 851668, 853000, 854332, 855668, 857000, 858332, 859668, 861000, 862332, 863668, 865000, 866332, 867668, 869000, 870332, 871668, 873000, 874332}
	for 40 MHz channel bandwidth, NREF = {797668, 800332, 803000, 805668, 808332, 811000, 813668, 816332, 819000, 821668, 824332, 827000, 829668, 832332, 835000, 837668, 840332, 843000, 845668, 848332, 851000, 853668, 856332, 859000, 861668, 864332, 867000, 869668, 872332}
	 for 60 MHz channel bandwidth, NREF = {798332, 799668, 803668, 805000, 809000, 810332, 814332, 815668, 819668, 821000, 825000, 826332, 830332, 831668, 835668, 837000, 841000, 842332, 846332, 847668, 851668, 853000, 857000, 858332, 862332, 863668, 867668, 869000, 873000}
	for 80 MHz channel bandwidth, NREF = {799000, 804332, 809668, 815000, 820332, 825668, 831000, 836332, 841668, 847000, 852332, 857668, 863000, 868332}
	for 100 MHz channel bandwidth, NREF = {799668, 803668, 810332, 814332, 821000, 825000, 831668, 835668, 842332, 846332, 853000, 857000, 863668, 867668, 869000, 870332, 871668}
NOTE 3:	Applicable NR-ARFCN for band n102
	for 20 MHz channel bandwidth, NREF = {795668, 797000, 798332, 799668, 801000, 802332, 803668, 805000, 806332, 807668, 809000, 810332, 811668, 813000, 814332, 815668, 817000, 818332, 819668, 821000, 822332, 823668, 825000, 826332, 827668}
	for 40 MHz channel bandwidth, NREF = {797668, 800332, 803000, 805668, 808332, 811000, 813668, 816332, 819000, 821668, 824332, 827000}
	 for 60 MHz channel bandwidth, NREF = {798332, 799668, 803668, 805000, 809000, 810332, 814332, 815668, 819668, 821000, 825000, 826332}
	for 80 MHz channel bandwidth, NREF = {799000, 804332, 809668, 815000, 820332, 825668}
	for 100 MHz channel bandwidth, NREF = {799668, 803668, 810332, 814332, 821000, 825000}
NOTE 4:	This exceptional raster point is applicable only to n28 and is only applicable for 40MHz BS channel bandwidth to ensure the guardband with 30MHz UE channel bandwidth.
NOTE 5:   ΔFRaster supported for UEs that indicate capability of 15kHz channel raster for FR1 low bands [TBA] and meet corresponding UE RF requirements.
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