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1. Introduction
At the last meeting, RAN4 made the agreements on band numbering as follows [1]:
	· For NR in LTE “refarming” bands, reuse LTE band numbers for NR
· Use prefix “n” to differentiate from LTE bands
· Ex. LTE Band 1 ( NR Band “n1”
· New bands for NR are assigned band numbers on a “first come first served” basis in reserved ranges regardless of duplex mode or RAT 
· Reserved range is 65-256 for new LTE (FDD) and new NR sub6 bands, 257-512 for NR mmW bands
· New LTE only TDD band can use band number from existing LTE TDD numbering space until all numbers up to 63 are used and after that from 65-256 space.
· For both re-farming LTE bands and new NR bands, duplex mode should be assigned and described in band defining table (e.g. in 38.101)
· TDD for unpaired bands and FDD for paired bands
· FFS: 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


In this contribution, we discuss the remaining issues on band numbering.
2. Remaining issues
2.1. Band numbering

According to the agreements [1], the prefix “n” is added for LTE reframing bands, e.g. from LTE band 1 to NR band n1. The motivation to use such prefix is to differentiate NR bands from LTE bands. For the new NR bands below 6GHz, the range {65-256} is reserved, and the same range is shared with new LTE FDD bands and in future LTE TDD bands. Thus, the prefix “n” should be also added for the new NR bands below 6GHz to differentiate NR and LTE bands. On the other hand, the range {257-512} is reserved for the new NR bands for mmW, and the range is not shared with any LTE bands. Therefore, in principle the prefix is not necessary for mmW. However, for the purpose of the same visibility for below 6GHz NR bands, it would be better to use the prefix for mmW.

Proposal 1: The prefix “n” should be used for any NR bands including LTE refarming bands, the new NR bands below and above 6GHz to differentiate from LTE bands.

Currently, the number up to 76 is already used as LTE bands e.g. [2], hence the range {77-256} can be actually used for the new NR bands below 6GHz. For the new NR bands for mmW, the range {257-512} can be used as the band number according to the agreements. 
Proposal 2: The following number should be assigned to each of the new NR bands:

NR sub6 bands:

· n77: 3.3-4.2GHz

· n78: 3.3-3.8GHz

· n79: 4.4-4.99GHz

NR mmW bands:

· n257: 26.5-29.5GHz

· n258: 24.25-27.5GHz

· n259: 31.8-33.4GHz

· n260: 37-40GHz
2.2. Representation of LTE-NR DC combination

How to represent LTE-NR DC combination is not urgent issue, but it would be better to discuss in advance. For the only NR intra/inter CA, the exiting representation could be reused, e.g. CA_n1A-n2B. However, the definition of CA bandwidth class, i.e. post fix “A” and “B”, should be further clarified since the NR channel bandwidth would be larger than LTE channel bandwidth. The table below indicates the LTE CA bandwidth class in TS36.101.

Table 5.6A-1: CA bandwidth classes and corresponding nominal guard bands

	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Number of contiguous CC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	a1 BWChannel(1) - 0.5f1 (NOTE 2)

	B
	25 < NRB,agg ≤ 100
	2
	0.05 max(BWChannel(1),BWChannel(2))

 - 0.5f1

	C
	100 < NRB,agg ≤ 200
	2
	0.05 max(BWChannel(1),BWChannel(2)) - 0.5f1

	D
	200 < NRB,agg ≤ 300
	3
	0.05 max(BWChannel(1),BWChannel(2), BWChannel(3)) - 0.5f1

	E
	300 < NRB,agg ≤ 400
	4
	0.05 max(BWChannel(1),BWChannel(2), BWChannel(3) , BWChannel(4)) - 0.5f1

	F
	400 < NRB,agg ≤ 500
	5
	NOTE 3

	I
	700 < NRB,agg ≤ 800
	8
	NOTE 3

	NOTE 1:
BWChannel(j), j = 1, 2, 3, 4 is the channel bandwidth of an E-UTRA component carrier according to Table 5.6-1 and f1 = f for the downlink with f the subcarrier spacing while f1 = 0 for the uplink.

NOTE 2:
a1 = 0.16/1.4 for BWChannel(1) = 1.4 MHz whereas a1 = 0.05 for all other channel bandwidths.

NOTE 3:
Applicable for later releases.


For example, LTE CA bandwidth class “A” means single carrier operation in certain band. In NR, however, channel bandwidth of single carrier would be larger than 100PRB, and thus there is no CA bandwidth class for such larger bandwidth if the exiting definition is reused. Hence, RAN4 needs to consider CA bandwidth class for NR. 

Furthermore, for the representation of LTE-NR DC combination, the case with LTE multiple CCs + NR multiple CCs should be taken into account. One potential way is concatenation of the CA configuration in LTE side and that in NR side by using “( )”. Some examples are shown below.

· The first “( )” means LTE CA configuration, and the second “( )” means NR CA configuration
· Example #1: for a DC combination with Band 1 for LTE and Band n2 for NR
· (1A)_(n2A)
· Example #2: for a DC combination with CA_1A-2A for LTE and CA_n3A-n4A for NR
· (CA_1A-2A)_(CA_n3A-n4A)

Proposal 3: For the only NR intra/inter NR CA, the exiting representation in LTE should be reused.

· Ex. CA-n1A_n2A

· The definition of CA bandwidth class (e.g. postfix “A”) should be further clarified.
Proposal 4: For LTE-NR DC combination, concatenation of the CA configuration in LTE side and NR side by using “( )” could be considered.
· For DC combination with Band 1 for LTE and Band n2 for NR ( (1A)_(n2A)
· For DC combination with CA_1A-2A for LTE and CA_n3A-n4A for NR ( (CA_1A-2A)_(CA_n3A-n4A)

3. Conclusion

In this contribution, we discuss the remaining issues on band numbering. Our proposals are summarized below. Possible NR operating tables for e.g. TS38.101 are shown in the annex for information.
Proposal 1: The prefix “n” should be used for any NR bands including LTE refarming bands, the new NR bands below and above 6GHz to differentiate from LTE bands.

Proposal 2: The following number should be assigned for the new NR band:

NR sub6 bands:

· n77: 3.3-4.2GHz

· n78: 3.3-3.8GHz

· n79: 4.4-4.99GHz

NR mmW bands:

· n257: 26.5-29.5GHz

· n258: 24.25-27.5GHz

· n259: 31.8-33.4GHz

· n260: 37-40GHz
Proposal 3: For the only NR intra/inter NR CA, the exiting representation in LTE should be reused.

· Ex. CA-n1A_n2A

· The definition of CA bandwidth class (e.g. postfix “A”) should be further clarified.
Proposal 4: For LTE-NR DC combination, concatenation of the CA configuration in LTE side and NR side by using “( )” could be considered.
· For DC combination with Band 1 for LTE and Band n2 for NR ( (1A)_(n2A)
· For DC combination with CA_1A-2A for LTE and CA_n3A-n4A for NR ( (CA_1A-2A)_(CA_n3A-n4A)
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Annex

Table x.x-1 NR operating bands below 6GHz
	NR 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
	

	n1
	1920 MHz
	–
	1980 MHz 
	2110 MHz
	–
	2170 MHz
	FDD

	n2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	n3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	n5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894MHz
	FDD

	n7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	n8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD

	n20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	n28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD

	n38
	2570 MHz
	–
	2620 MHz
	2570 MHz
	–
	2620 MHz
	TDD

	n41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	n66
	1710 MHz
	–
	1780 MHz 
	2110 MHz
	–
	2200 MHz
	FDD

	n70
	1695 MHz
	–
	1710 MHz 
	1995 MHz
	–
	2020 MHz
	FDD

	n71
	663 MHz
	–
	698 MHz 
	617 MHz
	–
	652 MHz
	FDD

	[n74]
	MHz
	–
	MHz 
	MHz
	–
	MHz
	[FDD]

	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD

	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD

	n79
	4400 MHz
	–
	4990 MHz
	4400 MHz
	–
	4990 MHz
	TDD

	NOTE 1:
TBD


Table x.x-2 NR operating bands above 6GHz
	NR 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
	

	n257
	26500 MHz
	–
	29500 MHz
	26500 MHz
	–
	29500 MHz
	TDD

	n258
	24250 MHz
	–
	27500 MHz
	24250 MHz
	–
	27500 MHz
	TDD

	n259
	31800 MHz
	–
	33400 MHz
	31800 MHz
	–
	33400 MHz
	TDD

	n260
	37000 MHz
	–
	40000 MHz
	37000 MHz
	–
	40000 MHz
	TDD

	NOTE 1:
TBD
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