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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 last RAN4 meeting, it was generally agreed that 4 new CA BW classes in fallback group 2 will be introduced where two options on the new CA BW classes definition were considered and captured in an approved WF [3]. On the new CA BW classes notation side, there were a few options proposed which were also captured in the same approved WF [3]. Considering that the Option 2 in the WF on the new CA BW classes definition can provide the coverage of 950MHz, 1150MHz, and 1350MHz aggregated channel BW which however cannot be supported by the Option 1 definition, in this contribution, we propose to adopt Option 2 as the new FR2 CA BW classes definition. For the new CA BW classes notation, since single alphabet letter has been the convention for all single-band CA BW classes, we propose to continue using the next available capital letter for the new CA BW classes which is also consistent with the approved WF on rules on request sheet and notations of CA/DC configurations [4].                       
2 Discussion

To support FR2 intra-band contiguous CA aggregated channel BW up to 1.6 GHz, it was generally agreed in last RAN4 meeting that 4 new CA BW classes will be introduced where two options on the new CA BW classes definition were considered and captured in an approved WF [3], as shown in Table 2-1 and Table 2-2.

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

	
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	2

	
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	
	1400 MHz < BWChannel_CA ≤ 1600 MHz
	8
	


 
Table 2-1 FR2 new CA BW classes definition: Option 1 in [3]

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

	
	750 MHz ≤ BWChannel_CA ≤ 1000 MHz
	5
	2

	
	950 MHz ≤ BWChannel_CA ≤ 1200 MHz
	6
	

	
	1150 MHz ≤ BWChannel_CA ≤ 1400 MHz
	7
	

	
	1350 MHz ≤ BWChannel_CA ≤ 1600 MHz
	8
	



Table 2-2 FR2 new CA BW classes definition: Option 2 in [3]


Notice that the Option 1 and Option 2 definitions are actually quite similar. The only difference is the lower bound of the aggregated channel bandwidth where Option 2 not only fully encloses Option 1 but also provides the advantage for being able to cover contiguous spectrum of 750 MHz, 950 MHz, 1150 MHz, and 1350 MHz in fallback group 2 which however cannot be supported by Option 1 definition [5].

Observation 1: Option 2 not only fully encloses Option 1 CA BW classes definition but also provides the advantage for being able to cover the contiguous spectrum of 750 MHz, 950 MHz, 1150 MHz, and 1350 MHz in fallback group 2 which however cannot be supported by Option 1 definition.   

As spectrum is a rather valuable asset, it would be a pity for not being able to fully utilize a contiguous spectrum such as 950MHz, 1150MHz, and 1350MHz due to the limitation of CA BW classes definition. Therefore, we propose to adopt Option 2 as the new FR2 CA BW classes definition in fallback group 2.

Proposal 1: Adopt Option 2 as the new FR2 CA BW classes definition in fallback group 2.

As for the new CA BW classes notation, since single alphabet letter has been the convention for all single-band CA BW classes, we propose to continue using the next available capital letter for the new CA BW classes which is also consistent with the approved WF on rules on request sheet and notations of CA/DC configurations [4].

Proposal 2: Continue using the the next available capital letter for the new CA BW classes until it runs out.

Table 2-5 concludes our proposed new FR2 CA BW classes and notations for supporting aggregated channel BW up to 1600 MHz which will be introduced to the Rel-17 technical specifications TS 38.101-2 [6] through a companion CR [7] in this meeting.

	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 2-3 Proposed new FR2 CA BW classes and notations

3	Conclusion

In this contribution, we propose to adopt Option 2 as the new FR2 CA BW classes definition in fallback group 2 and continue using the next available capital letter for the new CA BW classes notation.

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.



4	References

R4-2100264 “Release 17 FR2 bandwidth class”, Verizon, 3GPP TSG-RAN WG4 Meeting #98-e, January 25th – February 5th, 2021
RP-210914 “Revised WID Further enhancements of NR RF requirements for frequency range 2 (FR2)”, Nokia, Nokia Shanghai Bell, 3GPP TSG-RAN Meeting #91-e, March 22nd – 26th, 2021
R4-2105396 “WF on new CA BW class denotation and definition”, ZTE, 3GPP TSG-RAN WG4 Meeting #98bis-e, April 12th – 20th, 2021
R4-2016935 “WF on rules on request sheet and notations of CA/DC configurations”, Apple, Intel, Skyworks, Ericsson, 3GPP TSG-RAN WG4 Meeting #97-e, November 2nd – 13th, 2020
R4-2106907 “New FR2 CA BW classes”, Apple, 3GPP TSG-RAN WG4 Meeting #98bis-e, April 12th – 20th, 2021
3GPP TS 38.101-2 V17.1.0 (2021-03)
R4-2110162 “CR for TS 38.101-2: Introduction of FR2 new CA BW classes”, Apple, 3GPP TSG-RAN WG4 Meeting #99-e, May 19th – 27th, 2021
Apple Inc.
Apple Inc.
