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<Start of Change >
[bookmark: _Toc21127438][bookmark: _Toc29811644][bookmark: _Toc36817196][bookmark: _Toc37260112][bookmark: _Toc37267500][bookmark: _Toc44712102][bookmark: _Toc45893415][bookmark: _Toc53178142][bookmark: _Toc53178593][bookmark: _Toc61178819][bookmark: _Toc61179289][bookmark: _Toc67916585][bookmark: _Toc74663183][bookmark: _Toc82621723][bookmark: _Toc90422570][bookmark: _Toc106782763][bookmark: _Toc107311654][bookmark: _Toc107419238][bookmark: _Toc107474865][bookmark: _Toc114255458][bookmark: _Toc115186138][bookmark: _Toc123048952][bookmark: _Toc123051871][bookmark: _Toc123054340][bookmark: _Toc123717441][bookmark: _Toc124157017][bookmark: _Toc124266421][bookmark: _Toc131595779][bookmark: _Toc131740777][bookmark: _Toc131766311][bookmark: _Toc138837533][bookmark: _Toc138934619]5.4.1.2	Channel spacing for CA
For intra-band contiguously aggregated carriers, the channel spacing between adjacent component carriers shall be multiple of least common multiple of channel raster and sub-carrier spacing.
The nominal channel spacing between two adjacent aggregated NR carriers is defined as follows:
For NR operating bands with 10 KHz or 100 kHz channel raster:
	
For NR operating bands with 15 kHz channel raster:
	
with
	
For NR operating bands with 60kHz channel raster:
	
with
	
For operating band n263
Nominal Channel spacing = ceil((BWChannel(1) + BWChannel(2))/100.8)*50.4 MHz,
where BWChannel(1) and BWChannel(2) are the BS channel bandwidths of the two respective NR component carriers according to Table 5.3.2-1, 5.3.2-2 and 5.3.2-3 with values in MHz, the largest  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 Table 5.3.5-2 and GBChannel(i) the minimum guard band for channel bandwidth i according to Table 5.3.3-1, Table 5.3.3-2 and Table 5.3.3-2a for the said  value, with  as defined in TS 38.211 [9]. In case there is no common μ value for both of the channel bandwidths, μ0=1 is selected for NR operating bands with 15 kHz channel raster and GBChannel(i) is the minimum guard band for channel bandwidth i according to Table 5.3.3-1 for μ=1 with μ as defined in TS 38.211[9].
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 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.
<Next change>
[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][bookmark: _Toc138837537][bookmark: _Toc138934623]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 and NRB are as defined in TS 38.211 [9]. NRB for each BS channel bandwidth and subcarrier spacing is specified in sub-clause 5.3.2.
<Next change>
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 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>.
-	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>.
-	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

	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

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

	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

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

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

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

	
	
	1446084
	1556084

	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

	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

	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

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

	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

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

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

	n89
	100
	164800 – <20> – 169800
	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

	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

	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

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

	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

	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.




For NR operating bands additionally support with 10 kHz channel raster, ΔFRaster = 2× ΔFGlobal. The RF channel positions on the channel raster in each NR operating band are given through the applicable NR-ARFCN in table 5.4.2.3-1a for FR1 below 3 GHz.
Table 5.4.2.3-1a: Applicable NR-ARFCN per operating band in FR1 below 3 GHz
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n1
	10
	384000 – <2> – 396000
	422000 – <2> – 434000

	n2
	10
	370000 – <2> – 382000
	386000 – <2> – 398000

	n3
	10
	342000 – <2> – 357000
	361000 – <2> – 376000

	n5
	10
	164800 – <2> – 169800
	173800 – <2> – 178800

	n7
	10
	500000 – <2> – 514000
	524000 – <2> – 538000

	n8
	10
	176000 – <2> – 183000
	185000 – <2> – 192000

	n12
	10
	139800 – <2> – 143200
	145800 – <2> – 149200

	n13
	10
	155400 – <2> – 157400
	149200 – <2> – 151200

	n14
	10
	157600 – <2> –159600
	151600 – <2> – 153600

	n18
	10
	163000 – <2> – 166000
	172000 – <2> – 175000

	n20
	10
	166400 – <2> – 172400
	158200 – <2> – 164200

	n25
	10
	370000 – <2> – 383000
	386000 – <2> – 399000

	n24
	10
	325300 – <2> – 332100
	305000 – <2> – 311800

	n26
	10
	162800 – <2> – 169800
	171800 – <2> – 178800

	n28
	10
	140600 – <2> – 149600
	151600 – <2> – 160600

	n29
	10
	N/A
	143400 – <2> – 145600

	n30
	10
	461000 – <2> – 463000
	470000 – <2> – 472000

	n34
	10
	402000 – <2> – 405000
	402000 – <2> – 405000

	n38
	10
	514000 – <2> – 524000
	514000 – <2> – 524000

	n39
	10
	376000 – <2> – 384000
	376000 – <2> – 384000

	n40
	10
	460000 – <2> – 480000
	460000 – <2> – 480000

	n41
	10
	499200 – <2> – 538000
	499200 – <2> – 538000

	n50
	10
	286400 – <2> – 303400
	286400 – <2> – 303400

	n51
	10
	285400 – <2> – 286400
	285400 – <2> – 286400

	n53
	10
	496700 – <2> – 499000
	496700 – <2> – 499000

	n65
	10
	384000 – <2> – 402000
	422000 – <2> – 440000

	n66
	10
	342000 – <2> – 356000
	422000 – <2> – 440000

	n67
	10
	N/A
	147600 – <2> – 151600

	n70
	10
	339000 – <2> – 342000
	399000 – <2> – 404000

	n71
	10
	132600 – <2> – 139600
	123400 – <2> – 130400

	n74
	10
	285400 – <2> – 294000
	295000 – <2> – 303600

	n75
	10
	N/A
	286400 – <2> – 303400

	n76
	10
	N/A
	285400 – <2> – 286400

	n80
	10
	342000 – <2> – 357000
	N/A

	n81
	10
	176000 – <2> – 183000
	N/A

	n82
	10
	166400 – <2> – 172400 
	N/A

	n83
	10
	140600 – <2> –149600
	N/A

	n84
	10
	384000 – <2> – 396000
	N/A

	n85
	10
	139600 – <2> – 143200
	145600 – <2> – 149200

	n86
	10
	342000 – <2> – 356000
	N/A

	n89
	10
	164800 – <2> – 169800
	N/A

	n91
	10
	166400 – <2> – 172400
	285400 – <2> – 286400

	n92
	10
	166400 – <2> – 172400
	286400 – <2> – 303400

	n93
	10
	176000 – <2> – 183000
	285400 – <2> – 286400

	n94
	10
	176000 – <2> – 183000
	286400 – <2> – 303400

	n95
	10
	402000 – <2> – 405000
	N/A

	n97
	10
	460000 – <2> – 480000
	N/A

	n98
	10
	376000 – <2> – 384000
	N/A

	n99
	10
	325300 -- <2> – 332100
	N/A

	n100
	10
	174880 – <2> – 176000
	183880 – <2> – 185000

	n101
	10
	380000 – <2> – 382000
	380000 – <2> – 382000

	n105
	10
	132600 – <2> – 140600
	122400 – <2> – 130400
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