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1	Introduction 
In RAN4#98bis-e meeting, an issue related to how to introduce new FR2 CA BW classes to support contiguous downlink aggregated channel BW up to 1600MHz has been proposed [1-3]. The main concern is that 16 CA BW classes have already been introduced for intra-band contiguous CA in TS 38.101-2, the remaining letters for CA BW class will soon be used up. 
In [2], it is proposed to continue using the next available capital letter in English alphabets for the new BW classes before they are run out. 
[image: ]
In [3], two capital letters are chosen to denote the new NR CA bandwidth classes.
[image: ]
During the discussion in RAN4#98bis-e, some companies raised concerns on the denotations with two-letter format or “letter + number” format. Thus, a WF on new CA BW class denotation and definition was approved in [4] as below.
· For new CA BW class denotation in FR2
· Companies are encouraged to share their views on the following options in the next meeting.
· Option 1. Use two letter format.
· Option 2. Stay with single letter and solve the 26 letter limitation when needed.
· Option 3. Use letter + number format
· Evaluate Pros and Cons for each option.
· Note that any other options are not precluded.
In this paper, we’d like to share our views on the denotation to new CA BW classes.
2 Discussion
For intra-band contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting a carrier aggregation bandwidth class with associated bandwidth combination sets. In current RAN4 spec, the FR1 contiguous CA BW classes are specified in table 5.3A.5-1 in 38.101-1 ranging from A to O, while for FR2 ranging from A to Q in table 5.3A.4-1 in 38.101-2. For FR1 contiguous CA, 12 capital letters are left for new CA BW classes. For FR2 contiguous CA, there are only remaining 10 capital letters can be used for new CA BW classes.
Table 5.3A.5-1: NR CA bandwidth classes (38.101-1 for FR1)
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ BWChannel,max
	1
	1, 2, 3

	B
	20 MHz ≤ BWChannel_CA ≤ 100 MHz
	2
	2, 3

	C
	100 MHz < BWChannel_CA ≤ 2 x BWChannel,max
	2
	1, 3

	D
	200 MHz < BWChannel_CA ≤ 3 x BWChannel,max
	3
	

	E
	300 MHz < BWChannel_CA ≤ 4 x BWChannel,max
	4
	

	G
	100 MHz < BWChannel_CA ≤ 150 MHz
	3
	2

	H
	150 MHz < BWChannel_CA ≤ 200 MHz
	4
	

	I
	200 MHz < BWChannel_CA ≤ 250 MHz
	5
	

	J
	250 MHz < BWChannel_CA ≤ 300 MHz
	6
	

	K
	300 MHz < BWChannel_CA ≤ 350 MHz
	7
	

	L
	350 MHz < BWChannel_CA ≤ 400 MHz
	8
	

	M3
	50 MHz ≤ BWChannel_CA ≤ 200 MHz
	3
	3

	N3
	80 MHz ≤ BWChannel_CA ≤ 300 MHz
	4
	

	O3
	100 MHz ≤ BWChannel_CA ≤ 400 MHz
	5
	

	NOTE 1:	BWChannel, max is maximum channel bandwidth supported among all bands in a release
NOTE 2:	It is mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration that belong to a different fallback group.
NOTE 3:	This bandwidth class is only applicable to bands identified for use with shared spectrum channel access in Table 5.2-1.



Table 5.3A.4-1: CA bandwidth classes  (38.101-2 for FR2)
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ 400 MHz
	1
	1,2,3,4

	B
	400 MHz < BWChannel_CA ≤ 800 MHz
	2
	1

	C
	800 MHz < BWChannel_CA ≤ 1200 MHz
	3
	

	D
	200 MHz < BWChannel_CA ≤ 400 MHz
	2
	2

	E
	400 MHz < BWChannel_CA ≤ 600 MHz
	3
	

	F
	600 MHz < BWChannel_CA ≤ 800 MHz
	4
	

	G
	100 MHz < BWChannel_CA ≤ 200 MHz
	2
	3

	H
	200 MHz < BWChannel_CA ≤ 300 MHz
	3
	

	I
	300 MHz < BWChannel_CA ≤ 400 MHz
	4
	

	J
	400 MHz < BWChannel_CA ≤ 500 MHz
	5
	

	K
	500 MHz < BWChannel_CA ≤ 600 MHz
	6
	

	L
	600 MHz < BWChannel_CA ≤ 700 MHz
	7
	

	M
	700 MHz < BWChannel_CA ≤ 800 MHz
	8
	

	O
	100 MHz ≤ BWChannel_CA ≤ 200 MHz
	2
	4

	P
	150 MHz ≤ BWChannel_CA ≤ 300 MHz
	3
	

	Q
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	4
	

	NOTE 1:	Maximum supported component carrier bandwidths for fallback groups 1, 2, 3 and 4 are 400 MHz, 200 MHz, 100 MHz and 100 MHz respectively except for CA bandwidth class A.
NOTE 2:	It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that belong to a different fallback group.


The pros and cons of the CA BW class denotation for the 3 options in [4] can be summarized as below in table 1.


Table 1 Pros and cons of CA BW class denotations in [4]
	CA BW class denotation options
	Pros
	Cons

	Option 1
	Two letter format
	Capital + Capital
	· No limitation to 26 alphabets.
	· May be confused with some special letter combinations, such as “CA_”, “DC_”, etc.
· May be confused with intra-band contiguous EN-DC BW classes, such as “AA”, “AB”, “CA” and “DA”.
· Inconsistent with the legacy CA BW class denotation.

	
	
	Capital + lowercase
	
	· Lowercase letters are easy to be miswritten into capital letters and be confused with some special combinations such as “Fc”, etc.
· Inconsistent with the legacy CA BW class denotation.

	Option 2
	Stay with single letter
	-
	· Consistent with legacy CA BW class denotation.
	· Only few remaining capital letters are left for denotation.

	Option 3
	letter + number
	-
	· No limitation to 26 alphabets.
	· May be confused with NR band denotation, such as “N2” with “n2”.
· May be confused with intra-band non-contiguous CA with multiple CA BW classes, such as “2A” with “A2”.
· Inconsistent with the legacy CA BW class denotation.


Considering that none of the above options seem to be perfect, we hereby suggest a new option namely option 4 to denote the new CA BW class.
Option 4 (mixed option):
(1) Stay with single capital letter before the alphabets are run out.
(2) An extension of “Capital letter + special character” is reserved for new CA BW class if all single letters are used up. For example, if we use apostrophe ’ as the special character, then B’, C’, D’… can be the extension to the original 26 capital letters.
By using option 4, as we can still use the single capital letter notation at this stage, this makes us to maintain maximum consistency with current spec. If in future all the single capital letters are run out, the notation format “Capital letter + special character”, such as CA_n261B’, CA_n261C’, CA_n261D’… can be used. This new option of notation has no limitation to 26 capital letters. Furthermore, there are also no disadvantages as described in table 1 for option 4. With such consideration, we propose using “Option 4” (mixed option) to be the notation for the new CA BW classes.
Proposal 1:	 It is proposed that the Option 4 (mixed option) to be used as the notation for the new CA BW classes.
(1) Stay with single capital letter before the alphabets are run out.
(2) An extension of “Capital letter + special character” is reserved for new CA BW class if all single letters are used up. For example, if we use apostrophe ’ as the special character, then B’, C’, D’… can be the extension to the original 26 capital letters.


3	Conclusions
In this paper we discussed the issues on new CA BW class notation. Pros and cons of the 3 existing options for CA BW class notation have been analyzed. In addition, a new mixed option 4 is introduced. Based on the discussion, we have the following proposal.
Proposal 1:	 It is proposed that the Option 4 (mixed option) to be used as the notation for the new CA BW classes.
(1) Stay with single capital letter before the alphabets are run out.
(2) An extension of “Capital letter + special character” is reserved for new CA BW class if all single letters are used up. For example, if we use apostrophe ’ as the special character, then B’, C’, D’… can be the extension to the original 26 capital letters.
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NOTE 1:  Maximum supported component carrier bandwidths for fallback groups 1, 2, 3 and 4 are 400 MHz, 200 MHz, 100 MHz

and 100 MHz respectively except for CA bandwidth class A.

NOTE2: Itis mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group. It
is not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that belong to a

different fallback group.
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NOTE 1: Maximum supported component carrier bandwidths for fallback groups 1, 2, 3 and 4 are 400 MHz, 200 MHz, 100

MHz and 100 MHz respectively except for CA bandwidth class A.

NOTE 2: Itis mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback
group. Itis not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that

belong to a different fallback group.





