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1	Introduction
This document discusses the frequency numbering scheme in the NR and propose to define ARFCN for the NR as the actual frequency to avoid the complicated channel numbering scheme we had in E-UTRA specifications.
[bookmark: _GoBack]2	Discussion
In E-UTRA, the EARFCN is defined for 100kHz channel raster, i.e., the carrier frequency of uplink and downlink frequency is indexed with integer number. EARFCN has been allocated according to Table 2. New EARFCN numbers are reserved for new bands as first come first served basis. After the band number run out for FDD, the extended range was added and now 18 bits are reserved in RAN2 specification.
Table 2: EARFCN usage
	EARFCN range
	Usage

	0-
	FDD uplink

	18000-
	FDD downlink

	36000-
	TDD

	65536-
	FDD uplink (extended range)

	131072-
	FDD downlink (extended range)

	Note: Extended range could be used by TDD if band number or EARFCN (non-extension) run out.



This allocation scheme is efficient in terms of saving the required number of bits, but it is cumbersome and is not very intuitive for knowing the actual radio frequency.
For the NR, it is recommended to have a simple and intuitive allocation scheme. One possible option (we already discussed in [2]) is to signal the actual radio frequency using a simple formula and allocate frequency numbers already up to 100GHz. 
In order to signal all the possible frequencies for 100kHz channel raster and 15kHz raster, as well as all subcarrier offset required to signal any BWP (or PRB) position, 5kHz accuracy is required for the bands below 6GHz, as 5kHz is the greatest common divider (GCD) of 100kHz and 15kHz. For the frequency bands above 24GHz, 60kHz accuracy is sufficient as only SCS-based raster is agreed for the bands.
If we assume we index the frequency from 0Hz to 100GHz, for example, with 5kHz accuracy from 0 to 6GHz and 60kHz accuracy from 0 to 100GHz, then, the required number of signaling bits are log2(6GHz/5kHz) = 20.2 bits and log2(100GHz/60kHz) = 20.7 bits, respectively.
There is increased overhead in signaling if we adopt this scheme of numbering the absolute radio frequency. However, we can avoid a complicated ARFCN allocation table. This scheme is future proof as we can extend the mmWave bands more than 100GHz. Thus, we propose to define NRARFCN (New Radio Absolute Radio Frequency Channel Number) as pretend in the following with a liner mapping of 5kHz step size for FR1 bands and 60kHz step for FR2 bands (and beyond it).
f = 5 * NNRARFCN (kHz), where NNRARFCN = 0, 1, 2, … , 1200000 (for FR1 bands in 0 - 6 GHz)
f = 60 * M (kHz), where M = 400000, 400001, … , 873333 (for FR2 bands in 24 - 52.4 GHz)
where NNRARFCN = M+2097152 for FR2 bands.
This requires 22-bit information for the absolute frequency range more than 100 GHz.
Proposal 1: NRARFCN is mapped linearly to the actual radio frequency for each frequency range, FR1 and FR2, respectively.
Proposal 2: NRARFCN is defined to index all the frequency range with the step size of 5kH for FR1 and 60kHz for FR2.

A raster shift of 7.5kHz is optionally required for the UL sharing. We propose to reserve a single bit for the raster shift.
Proposal 3: An additional bit is reserved to indicate the raster shift of 7.5kHz for uplink. 
3	Conclusion
In this paper, we have discussed the frequency numbering scheme for the NR. We propose to define NRARFCN based on the 
Proposal 1: NRARFCN is mapped linearly to the actual radio frequency for each frequency range, FR1 and FR2, respectively.
Proposal 2: NRARFCN is defined to index all the frequency range with the step size of 5kH for FR1 and 60kHz for FR2.
Proposal 3: An additional bit is reserved to indicate the raster shift of 7.5kHz for uplink. 
A text proposal is available in [3].
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