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1. Background and discussion
Previous Way-Forward on band numbering were agreed at RAN4#83 in Hangzhou [1] and RAN4 NR AH in Qingdao [2]. New agreements concerning how to identify band combinations were agreed in [3]. This paper consolidates the agreements into a text proposal for the band numbering to be documented in the Work item TR.
This proposal is further based on discussion of the input papers in [4-12], including the proposal from [7,8] to define the frequency ranges 1 and 2 clearly in a table.
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-
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-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements.

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

*********************End of change*****************
*********************Next changed section*****************
4
General and common aspects
The main text of the document should start here, after the above clauses have been added.

The following styles and editing techniques are aimed to help in the formatting of the document using the 3GPP Template: 3GPP_70.dot, available from the 3GPP FTP site (ftp://ftp.3gpp.org/Information).
4.1
Numbering of operating bands


While requirements are often generic and band agnostic, there may in many cases be separate requirements for different bands. In some cases, these are identified directly using the band number. They will also be references to different frequency ranges covering many bands, identified as requirements for sub-6 GHz bands (Frequency Range 1) and mmWave bands (Frequency Range 2). These ranges are for the purpose of the specification defined as follows:

-
FR1:
450 – 6000 MHz

-
FR2:
24250 – 52600 MHz.

The lowest frequency in FR1 is selected as the lowest frequency identified for IMT by the ITU-R [2]. FR2 is defined starting from the lowest frequency under study for IMT under WRC Agenda item 1.13, up to the highest frequency within the scope of the present work item. In the future when new operating bands may be added outside the frequency ranges of FR1 and FR2, those can be incorporated by extending FR1 or FR2, or by adding new ranges (FR3, etc.).

The definitions of FR1 and FR2 are common the UE and BS and should be specified within clause 4 of the specifications.

As for UTRA and LTE, bands for NR are identified by band numbers. A number of different aspects are considered for developing an NR band numbering scheme:

1)
For NR in LTE “refarming” bands, whether to re-use the LTE band numbers for NR.

2)
For new NR bands, different alternative options are considered:

a)
To put new NR bands above 6 GHz in a new separate numbering range within existing signaling capability.

b)
To group new NR bands below 6 GHz with the LTE bands, resulting in separate band numbering ranges for below 6 GHz and above 6 GHz bands.

c)
To assign unused numbers to all new bands on a “first come first served” basis, regardless of frequency range, duplex mode or RAT (LTE, NR, etc.)

3)
How to consider “Duplex mode” for different types of bands

The final NR band numbering scheme is based on the following:

1)
For NR in LTE “refarming” bands, LTE band numbers are reused for NR. This will be consistent with the scheme for UTRA and LTE, where the same number was used ofr the same frequency range, while written in a different way. It also conserves band numbers.

2)
NR band numbers will be written with a prefix “n”, to distinguish from band numbers for other RATs. For example, NR Band n7 will correspond to LTE Band 7 and UTRA Band VII.
3)
New bands should be assigned band numbers on a “first come first served” basis in reserved frequency ranges as follows:

-
65 to 256 is reserved for new LTE and new NR bands in FR1.

-
257 to 512 is reserved for new NR bands in FR2. By avoiding LTE bands in this number range, the present LTE band definition is preserved and will most likely not need any changes in the future.

-
New LTE only TDD band can use band number from existing LTE TDD numbering space until all numbers up to 64 are used and after that from the reserved 65-256 space.

3.
For both re-farming LTE bands and new NR bands, duplex mode should be assigned and described in band defining table (e.g. in TS 8.101 and TS 38.104)

-
TDD for unpaired bands and FDD for paired bands

-
FFS identifies options under study, such as flexible duplexing for paired bands

-
If multiple duplexing modes are allowed in a specific frequency range, separate bands will be introduced with each duplexing mode

NR DC and CA band combination are defined using a notation similar to LTE, but using the distinct notations for the different RATs: A number (Arabic) for LTE and a number with prefix “n” for NR. Examples are given in Table 4.1-1.

Table 4.1-1: Example notation for DC and CA.

	Representation
	Corresponding functionality

	CA_n77-n78
	NR CA of band n77 and band n78

	DC_1-2_n77
	NR-LTE DC with LTE CA of band 1 and band 2 and NR band n77.

	DC_1-2_n77-n78
	NR-LTE DC with LTE CA of band 1 and band 2 and NR CA of band n77 and band n78.


Editor’s note: It is FFS to define CA bandwidth class (postfix of the bands) for NR:
-
How to handle the single carrier operation with larger than 100PRBs
-
How to handle different maximum bandwidth for each frequency range

Editor’s note:It is FFS how to handle BCS for NR
-
Reuse exiting BCS concept or adopt simplified BS concept or no BCS
For SUL and NR-LTE co-existence, example of notation is given in Table 4.1-2.
Table 4.1-2: Example notation for SUL and NR-LTE coexistence.

	Representation
	Corresponding functionality

	SUL_n78-n81
	Band combination of NR band n78 and band n81(SUL) for NR operation.

	DC_3-SUL_n78-n80
	LTE-NR DC between LTE Band 3, and NR bands n80 (SUL) and n78 including NR-LTE coexistence with UL sharing.


The definition of operating band can be inherited from LTE. In TS 38.101 and TS 38.104, there should be separate tables defining the band numbers in FR1 and FR2. This exploits the commonality within frequency ranges and reduces table size. For FR2, the table will only contain unpaired frequency ranges, assuming that there will be no FDD operation. To be consistent, all frequencies are defined in MHz.

For the first version of the spec, bands listed as part of the NR WID should be included. The new bands in Tables 4.1-3 and 4.1-4 are defined for NR.

Table 4.1-3: New NR bands in FR1.

	Band number
	UL
	DL
	Duplex mode

	n77
	3.3 – 4.2 GHz
	3.3 – 4.2 GHz
	TDD

	n78
	3.3 – 3.8 GHz
	3.3 – 3.8 GHz
	TDD

	n79
	4.4 – 5.0 GHz
	4.4 – 5.0 GHz
	TDD

	n80
	1710 – 1785 MHz
	N/A
	SUL 

	n81
	880 – 915 MHz
	N/A
	SUL 

	n82
	832 – 862 MHz
	N/A
	SUL 

	n83
	703 – 748 MHz
	N/A
	SUL

	n84
	1920 – 1980 MHz
	N/A
	SUL


Table 4.1-4: New NR bands in FR2.

	Band number
	UL
	DL
	Duplex mode

	n257
	26.5 –29.5 GHz
	26.5 –29.5 GHz
	TDD

	n258
	24.25 – 27.5 GHz
	24.25 – 27.5 GHz
	TDD

	n259
	31.8 – 33.4 GHz
	31.8 – 33.4 GHz
	TDD


*********************End of change*****************
