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1	Introduction 
In RAN4#99-e meeting, how to extend FR2 CA BW to 1600MHz was discussed and some agreements have been captured in [1]. For FR2 fallback group 2 (FBG2) with BW granularity of 200MHz, it is agreed to introduce 4 new CA BW classes to support aggregated channel BW up to 1600MHz with the denotation of using the remain single alphabets [2].
Table 1: FR2 CA bandwidth classes for FBG2
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ 400 MHz
	1
	1,2,3,4

	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
	

	R
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	S
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	T
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	U
	1400 MHz < BWChannel_CA ≤ 1600 MHz
	8
	


With regards to FBG3 with BW granularity of 100MHz, 8 new classes to support aggregated channel BW from 800MHz up to 1600MHz have been discussed, but no agreements were achieved. For the denotation of new CA BW class in FR2, a WF was agreed in [3] as follows.
· Denotation for new CA BW class in FR2
· Options:
· Option 1: Use single alphabets for now and come up with additional (two letters, apostrophe) until they run out.
· Option 2: Use two letters already now.
· Status analysis
· There are only remaining 9 (except N) capital letters can be used for new CA BW classes in FR2. But at least 4 CA BW classes in FBG2 and 8 CA BW classes in FBG3 will be introduced in this meeting. 
· Issue
· No matter choose Option1 or Option2, how to use additional denotation for new CA BW class in FR2 still need discuss. 
· Tentative agreement:
· Option 1
· FFS for two letter denotation if FBG 3 agree to introduce.
In this paper, we’d like to share our views on the introduction of new CA BW classes for FBG3 in FR2 and discuss how to denote the new CA BW classes.
2 Discussion
During the online discussion in RAN4#99-e meeting, the following FR2 CA bandwidth classes for FBG3 were proposed as shown in Table 2. Some concerns were raised for 16 CCs work simultaneously if 1600MHz BW class is introduced. It was emphasized that large hardware and software resource, chipset consumption and size would be required for 16CCs.
Table 2: FR2 CA bandwidth classes for FBG3
	CA BW Class
	Aggregated Channel BW
	Number of CC
	Fallback Group

	
	800 MHz < BWChannel_CA ≤ 900 MHz
	9
	3

	
	900 MHz < BWChannel_CA ≤ 1000 MHz
	10
	

	
	1000 MHz < BWChannel_CA ≤ 1100 MHz
	11
	

	
	1100 MHz < BWChannel_CA ≤ 1200 MHz
	12
	

	
	1200 MHz < BWChannel_CA ≤ 1300 MHz
	13
	

	
	1300 MHz < BWChannel_CA ≤ 1400 MHz
	14
	

	
	1400 MHz < BWChannel_CA ≤ 1500 MHz
	15
	

	
	1500 MHz < BWChannel_CA ≤ 1600 MHz
	16
	


However, if we take a look at CA configurations for FR2 in the current spec, there are already a large number of configurations whose component carriers are more than 8CCs. For example, for intra-band non-contiguous CA configurations with single CA bandwidth class, there are 14 sub-blocks listing in the table headings, and for CA_n260(10A), 10 sub-blocks are defined. For intra-band non-contiguous CA configurations with multiple CA bandwidths classes, the CCs in CA_n260(2A-2O-2Q) up to 14 carriers and the maximum total bandwidth for the summation of the sub-blocks reaches 2950MHz. For CA_n261(A-7O), the CCs in the configuration can be even up to 15 carriers. Therefore, from this perspective, the number of carriers in CA BW class is not the key factor that restricts the implementation capability. In current specification, it has already defined many combinations with more than 8 CCs. In our opinion, whether to define a CA BW class with 9-16 CCs should be mainly based on the requirements of operator’s network deployment.
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Observation 1:	 There are already many CA configurations with more than 8 CCs defined in the current spec. The number of carriers in CA BW class is not the key factor that restricts the implementation capability.
Proposal 1:	 Whether to define a CA BW class with 9-16 CCs for FR2 FBG3 should be mainly based on the requirements of operator’s network deployment.
Regarding to the denotation of 8 new CA BW classes for FR2 FBG3, a new option with “Capital letter + special character” was proposed in [4] as follows.
New option with “Capital letter + special character”:
(1) 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.
In RAN4#99-e meeting, the tentative agreements for the denotation is that using single alphabets for now and coming up with additional (two letters, apostrophe) until they run out.
The Pros and Cons of the denotation are analyzed in Fig.1 as below.
	CA BW class denotation options
	Pros
	Cons

	Option 1
	Two letter format
	Capital + Capital
(Option 1a)
	· 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
(Option 1b)
	
	· 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.

	
	
	Capital + special character
(Option 1c)
	
	· No obvious disadvantages.

	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.


Fig 1 Pros and cons of CA BW class denotations
Proposal 2:	 It is proposed that the Option 1c (Capital + special character) to be used as the notation for the new CA BW classes for FR2 FBG3.
(1) Use the remaining single capital letters of “V” ~ “Z” for CA BW classes with 9 ~ 13 CCs.
(2) An extension of “Capital letter + special character” is reserved for CA BW classes with 14 ~ 16 CCs. For example, if we use apostrophe ’ as the special character, then B’, C’, D’… can be the extension to the original 26 capital letters.

Table 3: Notation for FR2 FBG3 CA bandwidth classes
	CA BW Class
	Aggregated Channel BW
	Number of CC
	Fallback Group

	V
	800 MHz < BWChannel_CA ≤ 900 MHz
	9
	3

	W
	900 MHz < BWChannel_CA ≤ 1000 MHz
	10
	

	X
	1000 MHz < BWChannel_CA ≤ 1100 MHz
	11
	

	Y
	1100 MHz < BWChannel_CA ≤ 1200 MHz
	12
	

	Z
	1200 MHz < BWChannel_CA ≤ 1300 MHz
	13
	

	B’
	1300 MHz < BWChannel_CA ≤ 1400 MHz
	14
	

	C’
	1400 MHz < BWChannel_CA ≤ 1500 MHz
	15
	

	D’
	1500 MHz < BWChannel_CA ≤ 1600 MHz
	16
	


Proposal 3:	 It is suggested to capture the above rules for new CA BW class introduction in TR 38.862 for band combination handling (SID: FS_NR_ENDC_combo_rules).

3	Conclusions
In this paper we discussed the issues of introduction of new CA BW classes for FBG3 in FR2. Furthermore, the denotation of new CA BW classes have been analyzed. Based on the discussion, we have the following observations and proposals.
Observation 1:	 There are already many CA configurations with more than 8 CCs defined in the current spec. The number of carriers in CA BW class is not the key factor that restricts the implementation capability.
Proposal 1:	 Whether to define a CA BW class with 9-16 CCs for FR2 FBG3 should be mainly based on the requirements of operator’s network deployment.
Proposal 2:	 It is proposed that the Option 1c (Capital + special character) to be used as the notation for the new CA BW classes for FR2 FBG3.
(1) Use the remaining single capital letters of “V” ~ “Z” for CA BW classes with 9 ~ 13 CCs.
(2) An extension of “Capital letter + special character” is reserved for CA BW classes with 14 ~ 16 CCs. For example, if we use apostrophe ’ as the special character, then B’, C’, D’… can be the extension to the original 26 capital letters.

Table 3: Notation for FR2 FBG3 CA bandwidth classes
	CA BW Class
	Aggregated Channel BW
	Number of CC
	Fallback Group

	V
	800 MHz < BWChannel_CA ≤ 900 MHz
	9
	3

	W
	900 MHz < BWChannel_CA ≤ 1000 MHz
	10
	

	X
	1000 MHz < BWChannel_CA ≤ 1100 MHz
	11
	

	Y
	1100 MHz < BWChannel_CA ≤ 1200 MHz
	12
	

	Z
	1200 MHz < BWChannel_CA ≤ 1300 MHz
	13
	

	B’
	1300 MHz < BWChannel_CA ≤ 1400 MHz
	14
	

	C’
	1400 MHz < BWChannel_CA ≤ 1500 MHz
	15
	

	D’
	1500 MHz < BWChannel_CA ≤ 1600 MHz
	16
	


Proposal 3:	 It is suggested to capture the above rules for new CA BW class introduction in TR 38.862 for band combination handling (SID: FS_NR_ENDC_combo_rules).
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Table 5.5A.2-2: NR CA configurations with multiple CA bandwidth classes defined for intra-band non-contiguous CA

NR CA configuration / Bandwidth combination set

CA configuration Uplink CA Sub-block | Sub- | Sub-block | Sub- | Sub-block | Sub- | Sub-block | Sub- Sub- | Sub- | Sub- | Sub- | (BWchaw | BCS
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Table 5.5A.2-1: NR CA configurations with single CA bandwidth class defined for intra-band non-contiguous CA

NR CA configuration / Bandwidth combination set
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