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1. Background
In RAN4#84bis, the following agreement was reached on the channel raster for 100 kHz based and SCS based respectively [1].
· 100kHz based raster 
· Raster entries are given by the following equation for each band
· Lower band edge(MHz)+ N*0.1MHz, N chosen such that last entry is at Upper band
· SCS based raster
· Raster will be based on absolute frequency values
· The raster positions will be integer multiples of 15kHz for sub6 bands
· The raster positions will be integer multiples of 60kHz for mmWave range bands
· Options for numbering of the raster entries:
· Raster entries are band specific
· Raster entries are indexed from 0kHz
In this contribution, we propose a raster entry numbering termed as NARFCN for LTE re-farming bands and NR new bands respectively.
2. Discussion
Conventionally, each channel raster entry is tagged with a corresponding frequency channel number (i.e., Absolute Radio Frequency Channel number or “ARFCN”) that could be used in the control signalling between the network and UE, e.g., the terms EARFCN, UARFCN, GARFCN, and CARFCN are known in E-UTRAN, UTRAN, GERAN, and CDMA2000 networks respectively.
Similarly each channel raster entry in NR could also be assigned with a frequency channel number with a term NARFCN (NR Absolute Radio Frequency Channel Number). NARFCN numbering should consider the following aspects:
· There are two categories of bands: 
· LTE re-farming bands 
· NR new bands
· Multiple channel raster introduced depending on the band categorization:
· 100kHz for re-farming bands
· 15kHz for NR new bands in FR1
· 60kHz for NR new bands in FR2
2.1 NARFCN for LTE re-farming bands
Since the channel raster for LTE re-farming bands is the same as that in LTE, a natural way is to reuse EARFCN as NARFCN for LTE re-farming bands. But EARFCN numbering is produced band by band on demands and based on a relative value which includes an offset for each specific band. 
This leads to one fact that a larger EARFCN number does NOT mean a higher radio frequency. Actually a larger EARFCN number only means later addition than a smaller EARFCN. For example, according to the latest TS 36.104 v14.5.0 [2], the downlink EARFCN range for band 31 is 9870 – 9919, which corresponds to the radio frequency 462.5MHz – 467.5MHz, but the downlink EARFCN range for band 1 is 0 – 599 which corresponds to a higher radio frequency range 2110MHz – 2170MHz.
In addition to the above mentioned fact, the band-by-band method of EARFCN numbering creates another drawback, which the same radio frequency may have different EARFCN numbers depending on which band is concerned. This is because partly overlapped band definition is introduced. For example, EARFCN for band 26 UL (814MHz – 849MHz) is 26690 – 27039, but EARFCN for band 5 UL (824MHz – 849MHz) is 20400 – 20649. 
Observation 1: A larger EARFCN number does not mean a higher radio frequency in LTE, and a radio frequency may correspond to multiple EARFCN numbers.
In order to avoid the above drawbacks, we may consider introducing NARFCN with two constraints: 1) A larger NARFCN means a higher radio frequency; 2) One radio frequency has only one NARFCN number, no matter which band it is defined. A simple way is to use absolute number of times against 100kHz and plus a unified offset as proposed in [3] . Note that the unified offset must be higher than the maximum EARFCN already defined up to now, which is 262143. Hereby we propose 262144 as the unified offset in order to be distinguished from EARFCN. Therefore we have the following proposal for NARFCN for 100kHz based raster:
Proposal 1:  Define NARFCN for 100kHz based raster as NARFCN = (FNR_100kHz_raster/ 0.1 M) + Noffset , where Noffset = 262144 
2.2 NARFCN for NR new bands
For NR new bands, NARFCN can be defined in a similar way, but with an non-overlapping value with that for 100kHz based raster. Therefore, the unified offset should be larger than the maximum NARFCN number for 100kHz base raster (6G/100k = 60000), which is 322144 (262144 + 60000) for FR1. And for FR2, the unified offset should be higher than the maximum NARFCN number for 15kHz based raster 400000(6GHz/15k), which is 722144 (322144+400000).
Proposal 2:  Define NARFCN for 15kHz based raster as NARFCN = (FNR_15kHz_raster/ 0.015 M) + Noffset , where Noffset = 322144 
Proposal 3:  Define NARFCN for 60kHz based raster as NARFCN = (FNR_60kHz_raster/ 0.06 M) + Noffset , where Noffset = 722144 

3. Conclusions
Based on the above discussions, we have the following observation and proposals on NR channel numbering:
Observation 1: A larger EARFCN number does not mean a higher radio frequency in LTE, and a radio frequency may correspond to multiple EARFCN numbers.
Proposal 1:  Define NARFCN for 100kHz based raster as NARFCN = (FNR_100kHz_raster/ 0.1 M) + Noffset , where Noffset = 262144 
Proposal 2:  Define NARFCN for 15kHz based raster as NARFCN = (FNR_15kHz_raster/ 0.015 M) + Noffset , where Noffset = 322144 
Proposal 3:  Define NARFCN for 60kHz based raster as NARFCN = (FNR_60kHz_raster/ 0.06 M) + Noffset , where Noffset = 722144 
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