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1
Introduction

The semantics of the NRARFCN (replicated in the NR Frequency Info IE and the SUL Information IE) is currently defined as follows:

RF Reference Frequency as defined in TS 38.104 [37] section 5.4.2.1. The frequency provided in this IE identifies the absolute frequency position of the reference resource block (Common RB 0) of the carrier. Its lowest subcarrier is also known as Point A.
The ambiguity with this description is contained in the last sentence, as “Point A”, defined in TS 38.211 as follows

4.4.4.2
Point A

Point A serves as a common reference point for resource block grids and is obtained from:

-
offsetToPointA for a PCell downlink represents the frequency offset between point A and the lowest subcarrier of the lowest resource block of the SS/PBCH block used by the UE for initial cell selection, expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2; 
-
absoluteFrequencyPointA for all other cases where absoluteFrequencyPointA represents the frequency-location of point A expressed as in ARFCN.

4.4.4.3
Common resource blocks

Common resource blocks are numbered from 0 and upwards in the frequency domain for subcarrier spacing configuration 
[image: image1.wmf]m

. The center of subcarrier 0 of common resource block 0 for subcarrier spacing configuration 
[image: image2.wmf]m

 coincides with 'point A'. 

The relation between the common resource block number 
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 for subcarrier spacing configuration 
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 is given by
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where 
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 is defined relative to point A such that 
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 corresponds to the subcarrier centered around point A.

is defined as an absolute frequency indication within a carrier the sub-carrier is part of, and not, as can be deduced from the last sentence quoted from 36.423 above, the absolute frequency of the sub-carrier itself.

Therefore, it is proposed to remove this ambiguity as shown below, as the reference to TS 38.104 should be sufficient, also with respect to the definition of “Point A”, which is hinted in a Note in section 5.4.2.1 (quoted below)
5.4.2
Channel raster

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 is 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
	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

	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 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.  

NOTE:
The position of an RF channel can be identified through other reference points than the channel raster, such as “point A” defined in TR 38.211 [9].

For SUL bands and Bands n1, n2, n3, n5, n7, n8, n20, n28, n66 and n71 defined in table 5.2-1, 


FREF_shift = FREF + Δshift,  Δshift = 0 kHz or 7.5 kHz

where Δshift is signalled by the network in higher layer parameter frequencyShift7p5khz [11]. 

The mapping between the channel raster and corresponding resource element is given in subclause 5.4.2.2. The applicable entries for each operating band are defined in subclause 5.4.2.3.

The Textproposal for X2AP can be found below, TPs for XnAP and F1AP are provided in R3-185034 and R3-185035.
2
Text Proposal for TS 36.423 v 15.2.0
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
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9.2.106
NR Frequency Info

The NR Frequency Info defines the carrier frequency and bands used in a cell for a given direction (UL or DL) in FDD or for both UL and DL directions in TDD.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NRARFCN
	M
	
	9.2.xy
	

	SUL Information
	O
	
	9.2.123
	

	Frequency Band List
	
	1
	
	

	>Frequency Band Item
	
	1..<maxnoofNrCellBands>
	
	

	>>NR Frequency Band 
	M
	
	INTEGER (1.. 1024, ...)
	Primary NR Operating Band as defined in TS38.104 [37] section 5.4.2.3.

The value 1 corresponds e n1, value 2 corresponds to NR operating band n2, etc.

	>>Supported SUL band List
	
	0..<maxnoofNrCellBands>
	
	

	>>>Supported SUL band Item
	M
	
	INTEGER (1.. 1024, ...)
	Supplementary NR Operating Band as defined in TS 38.104 [37] section 5.4.2.3 that can be used for SUL duplex mode as per TS 38.101-1 table 5.2.-1.

The value 80 corresponds to NR operating band n80, value 81 corresponds to NR operating band n81, etc.


	Range bound
	Explanation

	
	

	maxnoofNrCellBands
	Maximum no. of frequency bands supported for a NR cell. Value is 32.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.2.123
SUL Information
This IE provides information about the SUL carrier.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SUL ARFCN
	M
	
	NRARFCN
9.2.xy
	

	SUL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.114
	


	
	

	
	


<<<<<<<<<<<<<<<<<<<< Last Change >>>>>>>>>>>>>>>>>>>>
9.2.xy
NRARFCN
This IE contains the NR Absolute Radio Frequency Channel Number (NR-ARFCN) which defines the RF reference frequency as specified in TS 38.104 [37] section 5.4.2.1. The frequency indicated in this IE identifies the absolute frequency position of the reference resource block of the carrier, i.e. the common resource block 0, as specified in TS 38.211 [xx].
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NRARFCN
	M
	
	INTEGER (0..maxNRARFCN)
	


	Range bound
	Explanation

	maxNRARFCN
	Maximum value of NRARFCNs. Value is 3279165.


<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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