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1	Introduction 

In the need of supporting more than 1GHz contiguous spectrum in certain FR2 band which has been made available in US [1], in RAN #91-e meeting an objective of introducing new FR2 CA BW classes and related Rx requirements to support of contiguous downlink aggregated channel BW up to 1600 MHz has been approved to be included in the revised WID on further enhancements of NR RF requirements for frequency range 2 [2]. In this contribution, we share our view on how new CA BW classes can be defined for fallback group 1 and fallback group 2 to support up to 1600 MHz aggregated channel BW. Fallback group 3 with maximum supported single carrier channel BW at 100 MHz is not in consideration from UE perspective as in FR2 UE has been mandated to support channel BW up to 200 MHz. Notation wise, we propose to continue using the next available capital letter in English alphabets for the new FR2 CA BW classes before they are run out.                      
2 Discussion

To support FR2 intra-band contiguous CA aggregated channel BW up to 1.6 GHz based on the current CA BW classes definition, the new CA BW classes can be introduced in fallback group 1 with up to 4 carriers and up to 8 carriers in fallback group 2. Each increment of one carrier is associated with an upshift of 400 MHz in aggregated channel BW range in fallback group 1 and an upshift of 200 MHz in aggregated channel BW range in fallback group 2, as shown in Table 2-1.

	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
	

	
	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
	

	
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	
	1400 MHz < BWChannel_CA ≤ 1600 MHz
	8
	


  
Table 2-1 New FR2 CA BW classes to support up to 1600 MHz aggregated channel BW 

However, the issue with this definition is that fallback group 1 cannot provide full aggregated BW coverage with 50MHz resolution where 550 MHz, 650 MHz, 700 MHz, 750 MHz etc. cannot be supported. Similarly, fallback group 2 also cannot provide full aggregated BW coverage with 50MHz resolution where 350 MHz, 550 750 MHz etc. cannot be supported.

This issue can be resolved by allowing overlapping aggregated channel BW ranges between CA BW classes within the fallback group. Since in FR2 there are only 4 channel BWs, 50 MHz, 100 MHz, 200 MHz, and 400 MHz where all 4 channel BWs can be used in fallback group 1, while only 3 channel BWs (400 MHz excluded) can be used in fallback group 2, the lower bound for each BW class can be mathematically calculated for full coverage of aggregated channel BW with 50 MHz resolution. For fallback group 1, the lower bound can be determined by the formula as [(2n-5)*200 + 150] MHz (n ≥ 3) and for fallback group 2, the lower bound can be determined by the formula as [(n-2)*200 + 150] MHz (n ≥ 2), where n is the number of component carrier.

Table 2-2 shows the alternative FR2 CA BW classes definition for fallback group 1 and fallback group 2 which can support full coverage of aggregated channel BW up to 1600 MHz in 50MHz resolution.    

	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	
	BWChannel ≤ 400 MHz
	1
	 1,2,3,4

	
	150 MHz ≤ BWChannel_CA ≤ 800 MHz
	2
	1

	
	350 MHz ≤ BWChannel_CA ≤ 1200 MHz
	3
	

	
	750 MHz ≤ BWChannel_CA ≤ 1600 MHz
	4
	

	
	1150 MHz ≤ BWChannel_CA ≤ 2000 MHz
	5
	

	
	1550 MHz ≤ BWChannel_CA ≤ 2400 MHz
	6
	

	
	150 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	2

	
	350 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	
	550 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	
	750 MHz ≤ BWChannel_CA ≤ 1000 MHz
	5
	

	
	950 MHz ≤ BWChannel_CA ≤ 1200 MHz
	6
	

	
	1150 MHz ≤ BWChannel_CA ≤ 1400 MHz
	7
	

	
	1350 MHz ≤ BWChannel_CA ≤ 1600 MHz
	8
	

	
	1550 MHz ≤ BWChannel_CA ≤ 1800 MHz
	9
	


 
Table 2-2 Alternative FR2 CA BW classes definition

Notice that the reason up to 6 carriers are needed in fallback group 1 and up to 9 carriers are needed in fallback group 2 is because some BW like 1150 MHz and 1550 MHz cannot be supported with only 4 carriers in fallback group 1 alone and 1550 MHz cannot be supported with only 8 carriers in fallback group 2 alone.

On the other hand, the full span of alternative FR2 CA BW classes is only needed when there would be only one fallback group available. Also changing the existing CA BW classes definition may not be acceptable due to the potential compatibility issue. With that in mind, we propose to only extend the fallback group 2 up to 8 carriers based on the alternative CA BW classes definition only for the extended BW classes. The new CA BW classes for fallback group 1 are essentially not needed as all aggregated channel BWs with 50MHz resolution can already be supported by the extended fallback group 2 and existing fallback group 3.

Table 2-3 shows the proposed new FR2 CA BW classes. The detailed breakdown for the support of aggregated channel BW up to 1600 MHz in 50MHz resolution among all fallback groups is further illustrated in Table 2-4. Notice that 1550 MHz cannot be supported with only up to 8 carriers in fallback group 2. Whether it is needed to add one more carrier to support 1550 MHz can be further discussed.  

	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
	

	
	750 MHz ≤ BWChannel_CA ≤ 1000 MHz
	5
	

	
	950 MHz ≤ BWChannel_CA ≤ 1200 MHz
	6
	

	
	1150 MHz ≤ BWChannel_CA ≤ 1400 MHz
	7
	

	
	1350 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.


   
Table 2-3 Proposed new FR2 CA BW classes

	ABW (MHz)
	Combo
	Class
	FBG
	ABW (MHz)
	Combo
	Class
	FBG

	50
	50
	A
	1,2,3
	850
	200+200+200+200+50
	TBD
	2

	100
	100
	A
	1,2,3
	900
	200+200+200+200+50
	TBD
	2

	150
	100+50
	G
	3
	950
	200+200+200+200+100+50
	TBD
	2

	200
	200
	A
	1,2
	1000
	200+200+200+200+200
	TBD
	2

	250
	200+50
	D
	2
	1050
	200+200+200+200+200+50
	TBD
	2

	300
	200+100
	D
	2
	1100
	200+200+200+200+200+100
	TBD
	2

	350
	100+100+100+50
	I
	3
	1150
	200+200+200+200+200+100+50
	TBD
	2

	400
	200+200
	D
	2
	1200
	200+200+200+200+200+200
	TBD
	2

	450
	200+200+50
	E
	2
	1250
	200+200+200+200+200+200+50
	TBD
	2

	500
	200+200+100
	E
	2
	1300
	200+200+200+200+200+200+100
	TBD
	2

	550
	100+100+100+100+100+50
	K
	3
	1350
	200+200+200+200+200+200+100+50
	TBD
	2

	600
	200+200+200
	E
	2
	1400
	200+200+200+200+200+200+200
	TBD
	2

	650
	200+200+200+50
	F
	2
	1450
	200+200+200+200+200+200+200+50
	TBD
	2

	700
	200+200+200+100
	F
	2
	1500
	200+200+200+200+200+200+200+100
	TBD
	2

	750
	200+200+200+100+50
	TBD
	2
	1550
	Not supported
	
	

	800
	200+200+200+200
	F
	2
	1600
	200+200+200+200+200+200+200+100
	TBD
	2



Table 2-4 Channel BW combinations up to 1600 MHz supported by mixed fallback groups

For new CA BW classes notations, our suggestion is to continue using the next available capital letter in English alphabets. In case more FR2 CA BW classes would be introduced later in time where we may run out of capital letters, lower case letters starting from “a” can be considered except for letter “n” to avoid the potential confusion with NR band number notations.  

Table 2-5 concludes our proposed new FR2 CA BW classes and notations for supporting aggregated channel BW up to 1600 MHz.

	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
	750 MHz ≤ BWChannel_CA ≤ 1000 MHz
	5
	

	S
	950 MHz ≤ BWChannel_CA ≤ 1200 MHz
	6
	

	T
	1150 MHz ≤ BWChannel_CA ≤ 1400 MHz
	7
	

	U
	1350 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.


        
Table 2-5 Proposed new FR2 CA BW classes and notations

Proposal: FR2 new CA BW classes for supporting aggregated channel BW up to 1600 MHz is defined as in Table 2-5. 

3	Conclusion

In this contribution, we share our view on how FR2 new CA BW classes can be defined for supporting aggregated channel BW up to 1600 MHz and propose to continue using the next available capital letter in English alphabets for the new CA BW classes notations.

Proposal: FR2 new CA BW classes for supporting aggregated channel BW up to 1600 MHz is defined as in the 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
	750 MHz ≤ BWChannel_CA ≤ 1000 MHz
	5
	

	S
	950 MHz ≤ BWChannel_CA ≤ 1200 MHz
	6
	

	T
	1150 MHz ≤ BWChannel_CA ≤ 1400 MHz
	7
	

	U
	1350 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.
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