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The UE channel bandwidth supports a single NR RF carrier or parts thereof in the uplink or downlink at the UE. From a BS perspective, different UE channel bandwidths may be supported within the same spectrum for transmitting to and receiving from UEs connected to the BS. Transmission of multiple carriers to the same UE (CA) or multiple bandwidth partscarriers to different UEs within the BS channel bandwidth can be supported.
From a UE perspective, the UE is configured with one or more BWP / carriers, each with its own UE channel bandwidth. The UE does not need to be aware of the BS channel bandwidth or how the BS allocates bandwidth to different UEs.
The placement of the UE channel bandwidth for each UE carrier is flexible but can only be completely within the BS channel bandwidth.
The relationship between the channel bandwidth, the guardband and the maximum transmission bandwidth configuration is shown in Figure 5.3.1-1.
[image: ]
Figure 5.3.1-1: Definition of the channel bandwidth and the maximum transmission bandwidth configuration for one NR channel
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5.4.2.1	NR-ARFCN and channel raster
The global frequency channel 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…2016666) 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
	Frequency range (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



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 position 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, for the uplink of all FDD bands defined in Table 5.2-1, and for TDD band n34, n38, and n39
FREF, shift = FREF + Δshift, Δshift = 0 kHz or 7.5 kHz.
where Δshift is signalled by the network in higher layer parameter frequencyShift7p5khz [7]. For band n34, n38, n39 FREF, shift is only applicable to uplink transmissions using a 15 kHz SCS.
NOTE:	A UE operating n34, n38, n39 should support application of FREF, shift for UL transmissions. A UE that does not support it will be unable to communicate with a network that signals Δshift = 7.5 kHz.
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.
5.4.2.2	Channel raster to resource element mapping
The mapping between the RF reference frequency on the channel raster and the frequency location of the subcarrier of the corresponding resource element of a resource grid of a carrier supported by the RF channel 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 UE.
Table 5.4.2.2-1: Channel raster to resource element mapping
	

	NRBmod2 = 0
	NRBmod2 = 1

	
Resource element index 
	0
	6

	
Physical resource block number 
	

	





, nPRB, is the PRB index NRB are as defined in TS 38.211[6]., k the resource element index within the PRB and NRB is the carrier bandwidth given by carrierBandwidth indicated in downlinkConfigCommon or uplinkConfigCommon or supplementaryUplink for the relevant transmission direction and numerology as specified in [7].
5.4.2.3	Channel raster entries for each operating band

< text omitted >
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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.
The TX-RX frequency separation between uplink and downlink UE specific channel bandwidths configured in the IE ServingCellConfig is the frequency separation between their centre frequencies for each numerology. This also applies for the TX-RX frequency separation of asymmetric UE specific channel bandwidths as specified in sub-clause 5.3.6. For each numerology and transmission direction, the center frequency of a UE specific channel bandwidth with its transmission bandwidth configuration is the frequency location of the subcarrier of the resource element determined according to Table 5.4.2.2-1 but with NRB from the carrier bandwidth given by carrierBandwidth configured in ServingCellConfig. For each numerology, the default TX-RX frequency separation between UE specific channel bandwidths symmetric in the downlink and uplink is specified in Table 5.4.4-1.
The default duplex spacing does not apply to active uplink and downlink bandwidth parts configured within a UE channel bandwidth.

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

	n66
	400 MHz

	n70
	300 MHz

	n71
	-46 MHz

	n74
	48 MHz

	NOTE 1:	Void
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5.4A	Channel arrangement for CA
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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. In case there is no common μ value for both of the channel bandwidths, μ0=1 is selected 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.
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 contiguous carrier aggregation with UE specific channel bandwidth and location configurations in adjacent component carriers, the frequency separation between the center frequencies of the UE specific channel bandwidths shall be less than or equal to the nominal CA channel spacing specified above with the UE specific channel bandwidth replacing BWChannel(j) and the centre frequency of the UE specific channel bandwidth determined as in sub-clause 5.4.4. In case there is no UE specific channel bandwidth and location configurations in the adjacent carrier the RF reference frequency of the adjacent channel is used for determining the frequency separation.
For intra-band non-contiguous carrier aggregation, the channel spacing between two NR component carriers in different sub-blocks or frequency separation between UE specific channel bandwidth and location configurations in component carriers shall be larger than the nominal channel spacing defined in this clause.
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For inter-band carrier aggregation, the channel raster requirements in clause 5.4.2 apply for each operating band.
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For inter-band carrier aggregation, the synchronization raster requirements in clause 5.4.3 apply for each operating band.
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For inter-band carrier aggregation, the Tx-Rx frequency separation requirements in clause 5.4.4 apply for each operating band.
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