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1	Introduction
To support contiguous DL aggregated channel bandwidth up to 1600MHz, a new WID for further enhancements of NR requirements for FR2 has been agreed and revised in [1]. During the discussion, new CA BW classes R, S, T and U have been introduced in TS 38.101-2 Rel-17 spec for FBG#2 with maximum supported component carrier BW of 200MHz. But for the FBG#3 with maximum supported component carrier BW of 100MHz, there is also requirements from the operators to support aggregated channel bandwidth up to 1600MHz. Whether to set a new hybrid FBG to support CC BW of 200MHz and 100MHz, or to extend the existing FBG#3 to support 200MHz with less CA BW class number, or even to re-define FBG#2 to meet the operators’ requirements have been intensively studied during the past RAN4 meetings. However, it did not reach a consensus on the new CA BW class definition until last meeting.
Table 5.3A.4-1: CA bandwidth classes
	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
	

	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
	

	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.



In last RAN4 meeting, three candidate options have been proposed in chairman notes as below.
· Option 2b: Choose modified option 4 in WF [2] for support of legacy networks. The modification is to drop the option for configuring a 50M channel in addition to the mix of 100M and 200M channels.
	V2
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5
(BCS)

	V3
	 300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	500 MHz ≤ BWChannel_CA ≤ 900 MHz
	5
	

	V6
	600 MHz ≤ BWChannel_CA ≤ 1000 MHz
	6
	

	V7
	700 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	

	V8
	800 MHz ≤ BWChannel_CA ≤ 1200 MHz
	8
	

	V9 -> fall back to M
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	V10
	1000 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	V11
	1100 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	V12
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	


 
· Option 2c: 
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· Option 3: Define new FBG2 classes V, W, X and Y with associated note 3 as presented in table below.
	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
	

	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
	

	V (Note 3)
	1000 MHz ≤ BWChannel_CA ≤ 1800 MHz
	9
	

	W (Note 3)
	1200 MHz ≤ BWChannel_CA ≤ 2000 MHz
	10
	

	X (Note 3)
	1400 MHz ≤ BWChannel_CA ≤ 2200 MHz
	11
	

	Y (Note 3)
	1600 MHz ≤ BWChannel_CA ≤ 2400 MHz
	12
	

	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 unless otherwise stated.
NOTE 3:	It is mandatory for a UE to be able to fallback to same or lower order CA bandwidth class configuration (with the same or a smaller number of contiguous CC) within fallback group 3.



During the online GTW discussion in RAN4#102-e, the following agreement has been achieved.
Agreement: 
· Alternative 1: Approve Option 2c or Option 2b with the following clarification in the meeting minutes as the common understanding
· Capture that the interlacing CC bandwidth is not allowed.
· Limit the maximum aggregated bandwidth to 1600MHz.
· Alternative 2: Approve Option 3.
· For both Alternative 1 and Alternative 2, 50MHz channel bandwidth is not supported

In this paper, we would like to further discuss how to define the new FR2 CA BW classes with aggregated BW up to 1600MHz.
2	Discussion
To meet operators’ requirements to support FR2 CA aggregated BW up to 1600MHz, it is noted that the CA BW classes should not only be supported in FBG#2, FBG#3 but also be supported in FBG#1 as stated in [2].· Additional fallback groups in FR2 
· Options:
· Option 1: Introduce fallback group 1 (FBG1) (400 MHz)

CA BW Class
Aggregated Channel BW
Number of CC
Fallback Group

1200 MHz < BWChannel_CA ≤ 1600 MHz
4
1

· Option 2: Introduce fallback group 3 (FBG3) (100 MHz):
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


· Tentative agreements:
· Introduce FBG1 with 400 MHz CC’s
· FFS for FBG3 with 100 MHz CC’s

Observation 1:	 To support CA BW class with aggregated BW up to 1600MHz, a tentative agreement to introduce a new class in FBG#1 with 400MHz CC’s has already been reached in the previous WF [2].
Proposal 1: To introduce a new CA BW class for aggregated BW 1200 MHz < BWChannel_CA ≤ 1600 MHz with 4CCs in FBG#1.
	CA BW Class
	Aggregated Channel BW
	Number of CC
	Fallback Group

	
	1200 MHz < BWChannel_CA ≤ 1600 MHz
	4
	1



With regard to the new CA BW class supporting mix 200MHz CCs and 100MHz CCs, both Option 2b and Option 2c introduce the new classes in a separate FBG#5. In Option 2, considering that the lower order classes in the new FBG#5 are duplicated with the existing FBGs, the number of new classes introduced in FBG#5 will be larger than Option 3. For Option 3, as mentioned by some companies during the meeting, the fallback behavior is less flexible than Option 2. For example, if class V which supports only 1000MHz needs to fallback to class U, the UE should support 1400MHz in the fallback configurations.
Observation 2:	 With regard to the new CA BW class supporting mix 200MHz CCs and 100MHz CCs, Option 2b/2c has more duplicated lower order classes than Option 3. However, the fallback behaviour in Option 2b/2c is the same as the legacy FBG which is better than Option 3.
During the online discussion in last meeting, a modified option to Option 3 was proposed by Qualcomm as below, here we call it Option 3x. In Option 3x, for class V the (8+1) x 100MHz CCs or the mix of (8 x 100MHz CCs + 1 x 200MHz) can be applied and well fallback to class M.
Option 3x:
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	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
	

	V (Note 3)
	900 MHz ≤ BWChannel_CA ≤ 1000 MHz
	9
	

	W (Note 3)
	1000 MHz ≤ BWChannel_CA ≤ 1200 MHz
	10
	

	X (Note 3)
	1100 MHz ≤ BWChannel_CA ≤ 1400 MHz
	11
	

	Y (Note 3)
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	

	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, unless otherwise specified.
NOTE 2:   (no change) 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.
NOTE 3:   The minimum supported component carrier bandwidth is 100 MHz and the maximum supported bandwidth is 200 MHz. The component carriers shall be arranged so all 100 MHz carriers are contiguous and all 200 MHz carriers are contiguous.



In order to make the fallback more flexible up to 8 x 100MHz CCs and up to 4 x 200MHz CCs like Option 2B, we can further optimize Option 3x to Option 3y as follows, which enlarges the upper limit of aggregated BW.
Option 3y:
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	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
	

	V (Note 3)
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	W (Note 3)
	1000 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	X (Note 3)
	1100 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	Y (Note 3)
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	

	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, unless otherwise specified.
NOTE 2:   (no change) 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.
NOTE 3:   The minimum supported component carrier bandwidth is 100 MHz and the maximum supported bandwidth is 200 MHz. The component carriers shall be arranged so all 100 MHz carriers are contiguous and all 200 MHz carriers are contiguous.



Proposal 2: It is suggested to introduce new CA BW class for FR2 by Option 3x or Option 3y.
Proposal 3: It is suggested to approve the following CA BW classes for FR2.

Table 5.3A.4-1: CA bandwidth classes
	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
	

	Z
	1200 MHz < BWChannel_CA ≤ 1600 MHz
	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
	

	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
	

	V3
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz 
	9
	

	W3
	1000 MHz ≤ BWChannel_CA ≤ 1400 MHz 
	10
	

	X3
	1100 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	Y3
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	

	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, unless otherwise specified..
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.
NOTE 3:   The minimum supported component carrier bandwidth is 100 MHz and the maximum supported bandwidth is 200 MHz. The component carriers shall be arranged so all 100 MHz carriers are contiguous and all 200 MHz carriers are contiguous.



4	Conclusion
In this paper, we discuss the issues on new FR2 CA BW classes with aggregated BW up to 1600MHz. The following observations and proposals are proposed.
Observation 1:	 To support CA BW class with aggregated BW up to 1600MHz, a tentative agreement to introduce a new class in FBG#1 with 400MHz CC’s has already been reached in the previous WF [2].
Proposal 1: To introduce a new CA BW class for aggregated BW 1200 MHz < BWChannel_CA ≤ 1600 MHz with 4CCs in FBG#1.
	CA BW Class
	Aggregated Channel BW
	Number of CC
	Fallback Group

	
	1200 MHz < BWChannel_CA ≤ 1600 MHz
	4
	1


Observation 2:	 With regard to the new CA BW class supporting mix 200MHz CCs and 100MHz CCs, Option 2b/2c has more duplicated lower order classes than Option 3. However, the fallback behaviour in Option 2b/2c is the same as the legacy FBG which is better than Option 3.
Proposal 2: It is suggested to introduce new CA BW class for FR2 by Option 3x or Option 3y.
Proposal 3: It is suggested to approve the following CA BW classes for FR2.

Table 5.3A.4-1: CA bandwidth classes
	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
	

	Z
	1200 MHz < BWChannel_CA ≤ 1600 MHz
	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
	

	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
	

	V3
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz 
	9
	

	W3
	1000 MHz ≤ BWChannel_CA ≤ 1400 MHz 
	10
	

	X3
	1100 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	Y3
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	

	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, unless otherwise specified..
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.
NOTE 3:   The minimum supported component carrier bandwidth is 100 MHz and the maximum supported bandwidth is 200 MHz. The component carriers shall be arranged so all 100 MHz carriers are contiguous and all 200 MHz carriers are contiguous.
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NOTE 1. Maximum supported component carrer bandwidihs for falback groups 1, 2, 3_4 and 54 are 400 MHz, 200

MHz, 100 MHz, 100 |4z and 2400 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. 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.





