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------------------------------ Modified section ------------------------------
[bookmark: _Toc13080133][bookmark: _Toc29811629][bookmark: _Toc36817181][bookmark: _Toc37260097][bookmark: _Toc37267485][bookmark: _Toc44712087][bookmark: _Toc45893400]5	Operating bands and channel arrangement
[bookmark: _Toc21127424][bookmark: _Toc29811630][bookmark: _Toc36817182][bookmark: _Toc37260098][bookmark: _Toc37267486][bookmark: _Toc44712088][bookmark: _Toc45893401]5.1	General
[bookmark: _Hlk494631479]The channel arrangements presented in this clause are based on the operating bands and BS channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and BS 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 the present 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
	FR2-1
	24250 MHz – 52600 MHz

	
	FR2-2
	52600 MHz – 71000 MHz



Whenever FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be applied, unless otherwise stated.
----------------------------- Next modified section ------------------------------
[bookmark: _Toc21127425][bookmark: _Toc29811631][bookmark: _Toc36817183][bookmark: _Toc37260099][bookmark: _Toc37267487][bookmark: _Toc44712089][bookmark: _Toc45893402]5.2	Operating bands
[bookmark: _Hlk494631506]NR is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2. 
NB-IoT is designed to operate in the NR operating bands n1, n2, n3, n5, n7, n8, n12, n14, n18, n20, n25, n28, n41, n65, n66, n70, n71, n74, n90 which are defined in Table 5.2-1.
----------------------------- Unchanged FR1 part omitted ------------------------------
Table 5.2-2: NR operating bands in FR2
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
BS transmit/receive
UE transmit/receive
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex mode

	n257
	26500 MHz – 29500 MHz
	TDD

	n258
	24250 MHz – 27500 MHz
	TDD

	n259
	39500 MHz – 43500 MHz
	TDD

	n260
	37000 MHz – 40000 MHz
	TDD

	n261
	27500 MHz – 28350 MHz
	TDD

	n262
	47200 MHz – 48200 MHz
	TDD

	n263 (Note)
	57000 MHz – 71000 MHz 
	TDD

	NOTE:		This band is restricted to operation with shared spectrum channel access as defined in [TS 37.213].



----------------------------- Next modified section ------------------------------
[bookmark: _Toc13080138][bookmark: _Toc29811634][bookmark: _Toc36817186][bookmark: _Toc37260102][bookmark: _Toc37267490][bookmark: _Toc44712092][bookmark: _Toc45893405][bookmark: _Toc21127429]5.3.2	Transmission bandwidth configuration
The transmission bandwidth configuration NRB for each BS channel bandwidth and subcarrier spacing is specified in table 5.3.2.-1 for FR1, and tables 5.3.2-2 and 5.3.2-3 for FR2.
[bookmark: _Hlk497144372]Table 5.3.2-1: Transmission bandwidth configuration NRB for FR1
	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



Table 5.3.2-2: Transmission bandwidth configuration NRB for FR2-1
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N/A

	120
	32
	66
	132
	264



Table 5.3.2-3: Transmission bandwidth configuration NRB for FR2-2
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB

	120
	TBD
	TBD
	N/A
	N/A
	N/A

	480
	N/A
	TBD
	TBD
	TBD
	N/A

	960
	N/A
	TBD
	TBD
	TBD
			TBD


Editor’s note: 	This table is a placeholder and may be updated, modified or removed based on supported bandwidth and SU decisions in RAN4.

NOTE:	All Tx and Rx requirements are defined based on transmission bandwidth configuration specified in table 5.3.2-1 for FR1, and tables 5.3.2-2 and 5.3.2-3 for FR2.
The transmission bandwidth configuration for NB-IoT is specified in TS 36.104 [13] clause 5.6.
----------------------------- Next modified section ------------------------------
[bookmark: _Toc13080139][bookmark: _Toc29811635][bookmark: _Toc36817187][bookmark: _Toc37260103][bookmark: _Toc37267491][bookmark: _Toc44712093][bookmark: _Toc45893406]5.3.3	Minimum guardband and transmission bandwidth configuration
The minimum guardband for each BS channel bandwidth and SCS is specified in table 5.3.3-1 for FR1, and in tables 5.3.3-2 and 5.3.3-3 for FR2.
Table 5.3.3-1: Minimum guardband (kHz) for FR1(FR1)
	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



Table: 5.3.3-2: Minimum guardband (kHz) for FR2-1(FR2)
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	1210
	2450
	4930
	N/A

	120
	1900
	2420
	4900
	9860



Table: 5.3.3-3: Minimum guardband (kHz) for FR2-2
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	120
	TBD
	TBD
	N/A
	N/A
	N/A

	480
	N/A
	TBD
	TBD
	TBD
	N/A

	960
	N/A
	TBD
	TBD
	TBD
	TBD


Editor’s note: 	This table is a placeholder and may be updated, modified or removed based on supported bandwidth and SU decisions in RAN4.

----------------------------- Next modified section ------------------------------
[bookmark: _Toc21127431][bookmark: _Toc29811637][bookmark: _Toc36817189][bookmark: _Toc37260105][bookmark: _Toc37267493][bookmark: _Toc44712095][bookmark: _Toc45893408]5.3.5	BS channel bandwidth per operating band
[bookmark: _Hlk500256944]The requirements in this specification apply to the combination of BS channel bandwidths, SCS and operating bands shown in table 5.3.5-1 for FR1 and in table 5.3.5-2 for FR2. The transmission bandwidth configuration in table 5.3.2-1 for FR1, and tables 5.3.2-2 and 5.3.2-3 for FR2 table 5.3.2-1 and table 5.3.2-2 shall be supported for each of the BS channel bandwidths within the BS capability. The BS channel bandwidths are specified for both the Tx and Rx path.
----------------------------- Unchanged FR1 part omitted ------------------------------
Table 5.3.5-2: BS channel bandwidths and SCS per operating band in FR2
	
	NR band / SCS / BS channel bandwidth

	NR Band
	SCS
kHz
	50 MHz
	100 MHz
	200
MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n257
	60
	Yes
	Yes
	Yes
	
	N/A

	
	120
	Yes
	Yes
	Yes
	Yes
	

	n258
	60
	Yes
	Yes
	Yes
	
	

	
	120
	Yes
	Yes
	Yes
	Yes
	

	n259
	60
	Yes
	Yes
	Yes
	
	

	
	120
	Yes
	Yes
	Yes
	Yes
	

	n260
	60
	Yes
	Yes
	Yes
	
	

	
	120
	Yes
	Yes
	Yes
	Yes
	

	n261
	60
	Yes
	Yes
	Yes
	
	

	
	120
	Yes
	Yes
	Yes
	Yes
	

	n262

	60
	Yes
	Yes
	Yes
	
	

	
	120
	Yes
	Yes
	Yes
	Yes
	

	n263
	120
	N/A
	TBD
	N/A
	TBD
	N/A
	N/A
	N/A

	
	480
	
	N/A
	
	TBD
	TBD
	TBD
	N/A

	
	960
	
	N/A
	
	TBD
	TBD
	TBD
	TBD


----------------------------- Next modified section ------------------------------
[bookmark: _Toc13080144][bookmark: _Toc29811640][bookmark: _Toc36817192][bookmark: _Toc37260108][bookmark: _Toc37267496][bookmark: _Toc44712098][bookmark: _Toc45893411]5.3A.2	Minimum guardband and transmission bandwidth configuration for CA
For intra-band contiguous carrier aggregation, Aggregated BS Channel Bandwidth and Guard Bands are defined as follows, see Figure 5.3A.2-1.
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Figure 5.3A.2-1: Definition of Aggregated BS Channel Bandwidth for intra-band carrier aggregation
The aggregated BS Channel Bandwidth, BWChannel_CA, is defined as
	BWChannel_CA = Fedge,high - Fedge,low (MHz)
The lower bandwidth edge Fedge, low and the upper bandwidth edge Fedge,high of the aggregated BS channel bandwidth are used as frequency reference points for transmitter and receiver requirements and are defined by
	Fedge,low = FC,low - Foffset,low
	Fedge,high = FC,high + Foffset,high
The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carrier and are defined as
Foffset,low = (NRB,low*12 + 1)*SCSlow/2 + BWGB,low (MHz)
Foffset,high = (NRB,high*12 - 1)*SCShigh/2 + BWGB,high (MHz)
BWGB, low and BWGB, high are the minimum guard band defined in clause 5.3.3 for lowest and highest assigned component carrier, while NRB,low and NRB,high are the transmission bandwidth configurations according to table 5.3.2-1 for FR1, and tables 5.3.2-2 and 5.3.2-3 for FR2Table 5.3.2-1 or Table 5.3.2-2 for the lowest and highest assigned component carrier, SCSlow and SCShigh are the sub-carrier spacing for the lowest and highest assigned component carrier respectively.
For intra-band non-contiguous carrier aggregation sub-block bandwidth and sub-block edges are defined as follows, see figure 5.3A.2-2.
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...

Figure 5.3A.2-2: Definition of sub-block bandwidth for intra-band non-contiguous spectrum
The lower sub-block edge of the sub-block bandwidth (BWChannel,block) is defined as follows:
	Fedge,block, low = FC,block,low - Foffset,low
The upper sub-block edge of the sub-block bandwidth is defined as follows:
	Fedge,block,high = FC,block,high + Foffset,high
The sub-block bandwidth, BWChannel,block, is defined as follows:
	BWChannel,block = Fedge,block,high - Fedge,block,low (MHz)
The lower and upper frequency offsets Foffset,block,low and Foffset,block,high depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carriers within a sub-block and are defined as
	Foffset,block,low =  (NRB,low*12 + 1)*SCSlow/2 + BWGB,low (MHz)
	Foffset,block,high =  (NRB,high*12 - 1)*SCShigh/2 + BWGB,high (MHz)
where NRB,low and NRB,high are the transmission bandwidth configurations according to table 5.3.2-1 for FR1, and tables 5.3.2-2 and 5.3.2-3 for FR2 Table 5.3.2-1 or Table 5.3.2-2 for the lowest and highest assigned component carrier within a sub-block, respectively. SCSlow and SCShigh are the sub-carrier spacing for the lowest and highest assigned component carrier within a sub-block, respectively. BWGB,low and BWGB,high are the minimum guard band defined in clause 5.3.3 for the lowest and highest assigned component carrier respectively.
The sub-block gap size between two consecutive sub-blocks Wgap is defined as follows:
	Wgap = Fedge,block n+1,low - Fedge,block n,high (MHz)
----------------------------- Next modified section ------------------------------
[bookmark: _Toc21127438][bookmark: _Toc29811644][bookmark: _Toc36817196][bookmark: _Toc37260112][bookmark: _Toc37267500][bookmark: _Toc44712102][bookmark: _Toc45893415]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 100 kHz channel raster:
	
For NR operating bands with 15 kHz channel raster:
	
with
	
For NR operating bands with 60kHz channel raster:
	
with
	
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 for FR1, and tables 5.3.2-2 and 5.3.2-3 for FR2Table 5.3.2-1 and 5.3.2-2 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 for FR1, and tables 5.3.3-2 and 5.3.3-3 for FR2Table 5.3.3-1 and Table 5.3.3-2 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 modified section ------------------------------
[bookmark: _Toc21127442][bookmark: _Toc29811649][bookmark: _Toc36817201][bookmark: _Toc37260117][bookmark: _Toc37267505][bookmark: _Toc44712107][bookmark: _Toc45893420]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>.
-	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.
----------------------------- Unchanged FR1 part omitted ------------------------------
Table 5.4.2.3-2: Applicable NR-ARFCN per operating band in FR2
	NR operating band
	ΔFRaster
(kHz) 
	Uplink and Downlink
range of NREF
(First – <Step size> – Last)

	n257
	60
	2054166 – <1> – 2104165

	
	120
	2054167 – <2> – 2104165

	n258
	60
	2016667 – <1> – 2070832

	
	120
	2016667 – <2> – 2070831

	n259
	60
	2270832 – <1> – 2337499

	
	120
	2270832– <2> – 2337499

	n260
	60
	2229166 – <1> – 2279165

	
	120
	2229167 – <2> – 2279165

	n261
	60
	2070833 – <1> – 2084999

	
	120
	2070833 – <2> – 2084999

	n262
	60
	2399166 – <1> – 2415832

	
	120
	2399167 – <2> – 2415831

	n263
	120
	TBD – <TBD> – TBD

	
	480
	TBD – <TBD> – TBD

	
	960
	TBD – <TBD> – TBD



----------------------------- Next modified section ------------------------------
[bookmark: _Toc29811652][bookmark: _Toc36817204][bookmark: _Toc37260120][bookmark: _Toc37267508][bookmark: _Toc44712110][bookmark: _Toc45893423]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 for FR1 and table 5.4.3.3-2 for FR2.
----------------------------- Unchanged FR1 part omitted ------------------------------

Table 5.4.3.3-2: Applicable SS raster entries per operating band (FR2)
	NR operating band
	SS Block SCS
	SS Block pattern
(note)
	Range of GSCN
(First – <Step size> – Last)

	n257 
	120 kHz
	Case D
	22388 – <1> – 22558

	
	240 kHz
	Case E
	22390 – <2> – 22556

	n258
	120 kHz
	Case D
	22257 – <1> – 22443

	
	240 kHz
	Case E
	22258 – <2> – 22442

	n259
	120 kHz
	Case D
	23140 – <1> – 23369

	
	240 kHz
	Case E
	23142 – <2> – 23368

	n260 
	120 kHz
	Case D
	22995 – <1> – 23166

	
	240 kHz
	Case E
	22996 – <2> – 23164

	n261
	120 kHz
	Case D
	22446 – <1> – 22492

	
	240 kHz
	Case E
	22446 – <2> – 22490

	n262
	120 kHz
	Case D
	23586 – <1> – 23641

	
	240 kHz
	Case E
	23588 – <2> – 23640

	n263
	120 kHz
	TBD
	TBD – <TBD> – TBD

	
	480 kHz
	TBD
	TBD – < TBD > – TBD

	
	960 kHz
	TBD
	TBD – < TBD > – TBD


----------------------------- End of modified section ------------------------------
