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	Reason for change:
	There are different interpretations and understanding of the parameter carrierBandwidth in SIB1 in the field and whether the UE specific (regular) channel bandwidths configured by the IE ServingCellConfig have to be located on the channel raster. 

The CA channel spacing with configured UE-specific channel bandwidths is not specified.
 

	
	

	Summary of change:
	It is clarified that the carrier resource grid with size as indicated by carrierBandwidth in SIB1 shall be mapped to the channel raster, but not necessarily the UE-specific channel bandwidths configured by the BS within the said carrier resource grid. 

The CA channel spacing with UE-specific channel bandwidths is specified by reference to the UE specifications. 

Clause 5.4.1: the CA channel spacing for CA configurations with UE-specific channel bandwidths (configured by the BS) is specified by reference to the corresponding clauses of 38.101-1 and 38.101-2.

Clause 5.4.2.1: clarification of the RF channel position and relation to the carrier resource grid.

Clause 5.4.2.2: clarification that the carrier resource grid with size as indicated by carrierBandwidth in signaling of common parameters (including SIB1) shall be mapped to the channel raster for at least one numerology. The defintions of nPRB and k are corrected.

	
	

	Consequences if not approved:
	Unclear definitions of configurations lead to interoperability problems and UE malfunction in the field.
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[bookmark: _Toc115184701]5.4	Channel arrangement
[bookmark: _Toc115184702]5.4.1	Channel spacing
[bookmark: _Toc115184703]5.4.1.1	Channel spacing for adjacent NR carriers
The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the BS channel bandwidths. The nominal channel spacing between two adjacent NR carriers is defined as following:
-	For NR FR1 operating bands with 100 kHz channel raster,
▪	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2
-	For NR FR1 operating bands with 15 kHz channel raster,
▪	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 + {-5 kHz, 0 kHz, 5 kHz} for ∆FRaster equals to 15 kHz
▪	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 + {-10 kHz, 0 kHz, 10 kHz} for ∆FRaster equals to 30 kHz
-	For NR FR2 operating bands with 60 kHz channel raster,
▪	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 + {-20 kHz, 0 kHz, 20 kHz} for ∆FRaster equals to 60 kHz 
▪	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 + {-40 kHz, 0 kHz, 40 kHz} for ∆FRaster equals to 120 kHz
where BWChannel(1) and BWChannel(2) are the BS channel bandwidths of the two respective NR carriers. The channel spacing can be adjusted depending on the channel raster to optimize performance in a particular deployment scenario.
[bookmark: _Toc115184704]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 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 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 contiguous carrier aggregation with UE specific channel bandwidth and location configurations in adjacent component carriers as configured by ServingCellconfig, the frequency separation between the center frequencies of the UE specific channel bandwidths shall be as specified in [17] and [18].
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.
[bookmark: _Toc115184705]5.4.2	Channel raster
[bookmark: _Toc115184706]5.4.2.1	NR-ARFCN and channel raster
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



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 band n34, n38 and n39,
	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 band n34, n38 and n39, 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: _Toc115184707]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 the 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 BS.
Table 5.4.2.2-1: Channel Raster to Resource Element Mapping
	

	
	

	
Resource element index 
	0
	6

	
Physical resource block number 

	

	





k, is the PRB index and NRB are as defined in TS 38.211 [9]., k the the resource element index within the PRB and NRB the carrier bandwidth (BS transmission bandwidth configuration) given by carrierBandwidth indicated in downlinkConfigCommon or uplinkConfigCommon or supplementaryUplink for the relevant transmission direction and numerology as specified in [11].
[bookmark: _Toc115184708]5.4.2.3	Channel raster entries for each operating band
< end of changes >
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