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1 Introduction
During RAN4 NR Adhoc#2 meeting, some inputs on band numbering were proposed. A WF on NR band numbering was approved in [1] as follows.

· 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
· Remaining issues for RAN4 #84
· How to represent LTE-NR DC combination 
There is a typo in the above WF for new LTE only TDD band. New LTE only TDD band can use band number from existing LTE TDD numbering space until all number up to 64 are used and after that from 65-256 space. 

In addition to new NR band numbering, some initial considerations on how to represent LTE-NR DC combinations have also been proposed in [2,3], however no conclusion was made on this aspect. Lots of LTE-NR DC new combination requests have been proposed by the operators. Some principles on how to represent LTE-NR DC combinations should be made. In this proposal, we provide our considerations on the representation of LTE-NR DC combination and NR stand-alone CA combination.
2 Discussion
2.1
Band combination indices for LTE CA/DC

In current 3GPP RAN4 specifications, band combination indices are represented by a prefix indicating the usage scenario such as CA, DC, etc. and the band number or band combination number following the prefix. For intra-band contiguous CA operating bands, the E-UTRA CA band is noted as CA_x, where x is the contiguous CA band. For inter-band CA operating bands, the E-UTRA CA bands are noted as CA_x-y. For inter-band dual connectivity operating bands, the E-UTRA DC bands are noted as DC_x-y. For operating bands for inter-band con-current V2X, the E-UTRA V2X communication is designed to operate concurrent with E-UTRA uplink/downlink and the operating bands combination is noted as V2X_x-y.
To specify different CA combinations some definitions are used in E-UTRA. Aggregated Transmission Bandwidth Configuration (ATBC) is defined as total number of aggregated physical resource blocks. CA bandwidth class indicates a combination of maximum ATBC and maximum number of CCs.
Table 1 CA bandwidth classes in E-UTRA
	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Number of contiguous CC

	A
	NRB,agg ≤ 100
	1

	B
	25 < NRB,agg ≤ 100
	2

	C
	100 < NRB,agg ≤ 200
	2

	D
	200 < NRB,agg ≤ 300
	3

	E
	300 < NRB,agg ≤ 400
	4

	F
	400 < NRB,agg ≤ 500
	5

	I
	700 < NRB,agg ≤ 800
	8


The CA configuration indicates a combination of E-UTRA operating band(s) and CA bandwidth class(es). To exemplify the configuration CA_1A-5B, it indicates inter-band CA on which operating band 1 with bandwidth class A and operating band 5 with bandwidth class B.
2.2
Band combination indices for NR stand-alone CA and LTE-NR DC
2.2.1 NR stand-alone CA combination
For NR stand-alone CA combination, in order to differentiate E-UTRA CA from NR CA, we propose to use a new leading index “nCA” for clarity, although a prefix “n” has already been decided for NR band. To exemplify the NR stand-alone CA combination, “nCA_n257” indicates intra-band contiguous CA on NR operating band “n257”, “nCA_n257-n257” indicates intra-band non-contiguous CA on NR band “n257” with a one CC on each side of the intra-band gap, and finally “nCA_n257-n258 indicates inter-band CA on operating NR bands “n257” and “n258”.
Proposal 1: For NR stand-alone CA combination, a new leading index “nCA” is proposed for NR combination bands, e.g. , “nCA_n257” indicates intra-band contiguous CA on NR band “n257”, “nCA_n257-n257” indicates intra-band non-contiguous CA on NR band “n257”, and “nCA_n257-n258” indicates inter-band CA on NR bands “n257” and “n258”.
Similar to E-UTRA, in order to specify different types of nCA combinations, nCA bandwidth classes in NR should also be defined. In E-UTRA, NRB, agg is defined as the number of the aggregated RBs within the fully allocated Aggregated Channel bandwidth, expressed in units of resource blocks. However, in 5G NR, whether different numerologies could be used in different CCs has not been decided yet. Furthermore, the SCS in different frequency ranges and even for different specific band could be changed [4], thus the definition for nCA bandwidth classes in NR will be more complicated. Table 2 shows the maximum channel bandwidth in NR. It is suggested that RAN4 should further study how to define nCA bandwidth classes in NR.
Table 2 Maximum channel bandwidth in NR

	Frequency Range
	SCS (kHz)
	Max CHBW (MHz)

	1
	15
	50

	
	30
	100

	
	60
	100

	2
	60
	200

	
	120
	400


Proposal 2: For NR stand-alone CA combination, RAN4 should further study how to define nCA bandwidth classes in considerations of different frequency range, specific frequency band, SCS and the number of contiguous CC.
2.2.2 LTE-NR nDC combination
LTE-NR is considered as a dual-connectivity (DC) operation, it would be better to use a new leading index “nDC” so as to differentiate it from the leading index “DC” using specifically for LTE dual-connectivity operation. With the leading index “nDC”, it can avoid the confusion with LTE DC.

We would also suggest using two brackets “( )” to group the aggregated LTE bands and NR bands respectively, in which the first “( )” means the combination with LTE CA configuration while the second “( )” means the combination with NR nCA configuration. Taking an LTE-NR dual-connectivity combination of LTE CA bands 1, 3 and NR nCA bands n5, n7, the “nDC” combination is denoted as “nDC_(1-3)_(n5-n7)”.
Proposal 3: For LTE-NR nDC combination, two brackets “( )” to group the aggregated LTE bands and NR bands respectively are suggested, in which the first “( )” means the combination with LTE CA configuration while the second “( )” means the combination with NR nCA configuration. 

For supplementary uplink frequency operation, [5] proposed a WF on SUL band definition. It is suggested to define the SUL bands in the general NR operating bands table and define SUL+NR band combinations in a separate table. The leading index “SUL” is shown as an example for NR SUL band combination, denoted as “SUL_x-y”. Similar to conventional LTE-NR nDC combination, when the SUL band is applied for NR band, it is proposed that the NR SUL band combination be in the second bracket “( )” in the form of a single frequency band. For example, for a nDC combination with Band 41 for LTE and NR SUL Bands with “n77” and “n8” for NR, the nDC combination can be expressed as “nDC_(41)_(SUL_n77-n8)”.
Proposal 4: In the case of LTE-NR nDC combination when SUL band is applied, it is proposed that the NR SUL band combination be in the second bracket “( )” in the form of a single frequency band. 
In addition, taking into account the increasing number of band combinations, the band combination table will become quite large, which in the E-UTRAN system has already become quite serious. Each combination is very difficult to find and locate in the table. As more and more band combinations occur in 5G, we recommend putting the combinations in a certain order, for example sorting the component band and band combinations by frequency band numbers from small to large. To illustrate the above ideas, suppose we have the following nCA combinations, the combinations should be put into the nCA combination table in the following order. The rules also apply to nDC combination cases.
nCA_x1-x2-x3

nCA_y1-y2-y3

nCA_z1-z2-z3,  where x1(x2(x3, y1(y2(y3, z1(z2(z3 and x1(y1(z1, …
Proposal 5:  Taking into account the increasing number of band combinations, putting the combinations in a certain order, for example sorting the component band and band combinations by frequency band numbers from small to large. 

3 Conclusion

In this paper, we provide our considerations on the representing of LTE-NR DC combination and NR stand-alone CA combination. Based on the analysis of band combination indices for LTE CA/DC, we have the following proposals.
Proposal 1: For NR stand-alone CA combination, a new leading index “nCA” is proposed for NR combination bands, e.g. , “nCA_n257” indicates intra-band contiguous CA on NR band “n257”, “nCA_n257-n257” indicates intra-band non-contiguous CA on NR band “n257”, and “nCA_n257-n258” indicates inter-band CA on NR bands “n257” and “n258”.
Proposal 2: For NR stand-alone CA combination, RAN4 should further study how to define nCA bandwidth classes in considerations of different frequency range, specific frequency band, SCS and the number of contiguous CC.
Proposal 3: For LTE-NR nDC combination, two brackets “( )” to group the aggregated LTE bands and NR bands respectively are suggested, in which the first “( )” means the combination with LTE CA configuration while the second “( )” means the combination with NR nCA configuration.
Proposal 4: In the case of LTE-NR nDC combination when SUL band is applied, it is proposed that the NR SUL band combination be in the second bracket “( )” in the form of a single frequency band.
Proposal 5:  Taking into account the increasing number of band combinations, putting the combinations in a certain order, for example sorting the component band and band combinations by frequency band numbers from small to large is suggested. 

Table 3 summarizes the proposed Band combination indices and representing for NR stand-alone nCA and LTE-NR nDC.
Table 3 NR stand-alone nCA and LTE-NR nDC representation

	Band Combination Index
	Functionality
	Example

	nCA_x-x
	NR intra-band non-contiguous CA on NR band “x”
	nCA_n257-n257

	nCA_x-y
	NR inter-band CA on NR bands “x” and “y”
	nCA_n257-n258

	nDC_(x-y)_(m-n)
	LTE-NR DC combination with LTE CA of band “x” and “y” and NR CA of band “m” and “n”
	nDC_(1-3)_(n5-n7)

	nDC_(x-y)_(m-(SUL_u-v))
	LTE-NR DC combination with LTE CA of band “x” and “y” and NR CA of band “m” and supplementary uplink band “SUL_u-v”
	nDC_(41)_(SUL_n77-n8)
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