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1. Background
Together with the agreed WID for the NR Work Item [1], a table of frequency bands for NR is attached, plus a table of LTE-NR band combinations. A proposal for NR band numbering was made in [2]. This paper re-iterates the principle for band numbering proposed in [2] and presents a first text proposal for the Channel numbering. 
2. Discussion

The existing band numbering used for UTRA and E-UTRA was developed and expanded continuously to cover a range of frequency bands for all regions of the world. There is today a total of 54 bands in the 3GPP specifications, of which 38 are paired bands and 16 are unpaired bands. 4 of the paired bands are supplementary downlink (SDL) bands that are restricted to E-UTRA Carrier Aggregation.

The existing E-UTRA band numbers (2017-03 version of the specs) are:

Bands 1-32:

Paired bands (including 2 SDL bands)

Bands 33-48:
Unpaired bands

Bands 65-70:
Paired bands (including 2 SDL bands)

Many of the above bands are also in the UTRA specifications, but then use Roman numerals for the band numbering. For the MSR BS specification, band numbers are fully aligned with the LTE numbers and apply to E-UTRA, UTRA and GSM/EDGE operation.

Some observations can be made here:

OBSERVATION 1: Band numbers for E-UTRA and UTRA are common and fully aligned, and they are also used in the MSR BS specification for all existing RATs.

OBSERVATION 2: NR will be implemented in many existing bands and will also be in the MSR specifications, which today uses LTE band numbering.
This all points at the conclusion that for legacy bands, which in principle means bands below 6 GHz, the band numbering for NR should be the same as for E-UTRA.

PROPOSAL 1: Bands for NR that are identical to existing bands should use the same band numbers as E-UTRA.

In general, there does not seem to be any real need to introduce a new band numbering scheme for NR. If NR in existing bands can use the same numbering scheme as LTE, NR in new bands could do that as well. Any new band for NR introduced below 6 GHz could fit into existing numbering sequences. New bands above 6 GHz could be assigned in a new range within the existing band number plan. It is expected that new bands in the mmWave range will be unpaired, but this does not exclude new paired bands being defined as well.
Band numbering has been extended from 64 to 128 bands, of which very few above 64 are presently used. New NR bands above 6 GHz could be placed in the upper quarter of the available numbers (97 to 128).

PROPOSAL 2: NR bands above 6 GHz should use a separate range of band numbers, for example Bands 97…128 (upper ¼ of available numbers).

With this proposal, the overall band numbers would look as follows for all RATs:
Bands 1-32:

Paired bands below 6 GHz (including SDL)

Bands 33-64:
Unpaired bands below 6 GHz)

Bands 64-95:
Paired bands below 6 GHz (including SDL)

Bands 97-128:
Bands above 6 GHz.

To demonstrate what the band numbering would look like, an example text proposal is presented in the Annex.
3. Proposal

This paper has discussed and presented some initial proposals for band numbering and channel raster. The following is proposed for band numbering:

PROPOSAL 1: Bands for NR that are identical to existing bands should use the same band numbers as E-UTRA.

PROPOSAL 2: NR bands above 6 GHz should use a separate range of band numbers, for example Bands 97…128 (upper ¼ of available numbers).
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ANNEX: Example Text proposal for TS 38.104
The channel numbering tables presented below should be a part of both TS 38.101 and TS 38.104. The clause number presented is based on the TS 38-104 skeleton in [3]. Only the NR operating band part of the subclause is shown here and the bands should be seen as examples, based on some of the bands included in the WID [1]. 
NOTE: The actual frequency ranges and band numbering for the example new bands may become different than indicated below.
4.4
Operating bands, supported bandwidths and numerologies
4.4.1
NR operating bands and band combinations

NR is designed to operate in the operating bands defined in Table 4.4-1.
Table 4.4-1 NR operating bands below 6 GHz
	5G-RAN Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	FDD

	3
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	FDD

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	FDD

	8
	880 MHz
	–
	915 MHz
	925 MHz  
	–
	960 MHz
	FDD

	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD

	41
	2496 MHz 
	–
	2690 MHz
	2496 MHz 
	–
	2690 MHz
	TDD

	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD

	TBD
	3300 MHz
	–
	4200 MHz
	3300 MHz 
	–
	4200 MHz
	TDD

	TBD
	….
	
	
	…
	
	
	TDD

	TBD
	
	
	
	
	
	
	

	


Table 4.4-2 NR operating bands above 6 GHz
	5G-RAN Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	[96]
	24250 MHz 
	–
	29500 MHz 
	24250 MHz 
	–
	29500 MHz 
	TDD

	…
	 …
	
	
	…
	
	
	…

	


