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	Reason for change:
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	Summary of change:
	Text changes are added for Rel-18, to give the network the freedom to determine if the UE also needs to be placed on a channel bandwidth which is on a 100kHz. 

Clause 5.3.1: The first change adds clarifying text by using the term common resource block grid instead of same spectrum.

Clause 5.3.4: This change clarifies the text by adding the terms common resource block grid and dedicated signalling to better align terminology between RAN1,2,4 specs in this section and make it more readable.

Clause 5.4.2.1: adds additional statement that the network can determine the UE being on 100kHz channel raster

Clause 5.4.2.2: clarifies the terms in Table 5.4.2.2-1. Currently, it is misleading that nprb in TS38.211 is the number of RB within a BWP, and in the RAN4 spec it is the number or RB within the carrier.  Also, k as referenced in TS 38.211 is misleading whereas it is simply the resource element index within an RB.  
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	UEs will continue to be required to be on 100kHz for all applicable channels and existing problems will not be resolved.  This results in wasted spectrum from un-used RBs between spectrum blocks assigned to UEs by the network.  It also leads to a forced spectrum gap in CA applications.  Further problems exist for 15kHz SCS, where cells defined with carrier bandwidth using an odd (or even) number of RBs have no raster aligned locations for UE CHBW using an even (or odd) number of RBs. Eliminating the need for UEs to be required on 100kHz raster would resolve these issues.
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[bookmark: _Toc21340781][bookmark: _Toc29805228][bookmark: _Toc36456437][bookmark: _Toc36469535][bookmark: _Toc37253944][bookmark: _Toc37322801][bookmark: _Toc37324207][bookmark: _Toc45889730][bookmark: _Toc52196385][bookmark: _Toc52197365][bookmark: _Toc53173088][bookmark: _Toc53173457][bookmark: _Toc61118718][bookmark: _Toc61119100][bookmark: _Toc61119481][bookmark: _Toc75294484][bookmark: _Toc76510247][bookmark: _Hlk528842194]< start of changes >
[bookmark: _Toc123048940][bookmark: _Toc123051859][bookmark: _Toc123716864][bookmark: _Toc124156772][bookmark: _Toc124265144]5.3	BS channel bandwidth
[bookmark: _Toc123048941][bookmark: _Toc123051860][bookmark: _Toc123716865][bookmark: _Toc124156773][bookmark: _Toc124265145]5.3.1	General
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.

.
Figure 5.3.1-1: Definition of channel bandwidth and transmission bandwidth configuration for one NR channel
[bookmark: _Toc123048942][bookmark: _Toc123051861][bookmark: _Toc123716866][bookmark: _Toc124156774][bookmark: _Toc124265146]5.3.2	Transmission bandwidth configuration

< text omitted >
[bookmark: _Toc123048944][bookmark: _Toc123051863][bookmark: _Toc123716868][bookmark: _Toc124156776][bookmark: _Toc124265148]5.3.4	RB alignment
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 as specified in clause 4.4.4.3 in [9], make up the the common resource block grid, given by carrierBandwidth in SIB1[11].and tThe 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.
[bookmark: _Toc123048945][bookmark: _Toc123051864][bookmark: _Toc123716869][bookmark: _Toc124156777][bookmark: _Toc124265149]5.3.5	BS channel bandwidth per operating band

< text omitted >
[bookmark: _Toc29811645][bookmark: _Toc36817197][bookmark: _Toc37260113][bookmark: _Toc37267501][bookmark: _Toc44712103][bookmark: _Toc45893416][bookmark: _Toc53178143][bookmark: _Toc53178594][bookmark: _Toc61178820][bookmark: _Toc61179290][bookmark: _Toc67916586][bookmark: _Toc74663184][bookmark: _Toc82621724][bookmark: _Toc90422571][bookmark: _Toc106782764][bookmark: _Toc107311655][bookmark: _Toc107419239][bookmark: _Toc107474866][bookmark: _Toc114255459][bookmark: _Toc115186139]5.4.2	Channel raster
[bookmark: _Toc21127440][bookmark: _Toc29811646][bookmark: _Toc36817198][bookmark: _Toc37260114][bookmark: _Toc37267502][bookmark: _Toc44712104][bookmark: _Toc45893417][bookmark: _Toc53178144][bookmark: _Toc53178595][bookmark: _Toc61178821][bookmark: _Toc61179291][bookmark: _Toc67916587][bookmark: _Toc74663185][bookmark: _Toc82621725][bookmark: _Toc90422572][bookmark: _Toc106782765][bookmark: _Toc107311656][bookmark: _Toc107419240][bookmark: _Toc107474867][bookmark: _Toc114255460][bookmark: _Toc115186140]5.4.2.1	NR-ARFCN and channel raster
[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. The channel raster applies to the cell’s RF channel position.  For bands less than 3GHz, the network has the freedom and the flexibility to determine if the UE channel bandwidth needs to be placed on channel raster.  
[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]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: _Toc123048955][bookmark: _Toc123051874][bookmark: _Toc123716879][bookmark: _Toc124156787][bookmark: _Toc124265159]5.4.2.1A	NB-IoT carrier frequency numbering
The NB-IoT carrier frequency numbering (EARFCN) is defined in clause 5.7 of TS 36.104 [4].
[bookmark: _Toc123048956][bookmark: _Toc123051875][bookmark: _Toc123716880][bookmark: _Toc124156788][bookmark: _Toc124265160]5.4.2.2	Channel raster to resource element mapping
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: _Toc123048957][bookmark: _Toc123051876][bookmark: _Toc123716881][bookmark: _Toc124156789][bookmark: _Toc124265161]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>. The 100kHz channel raster applies to the cell’s carrier resource block grid.  The network has the freedom and the flexibility to determine if the UE also needs to be placed on a channel bandwidth which is on a 100kHz raster.   
-	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.

< end of changes >
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