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1	Introduction 
The NR-U CA BW classes have been introduced for intra-band contiguous CA in the table as follows [1]. The NR-U specific BW classes M, N and O in Table 5.3A.5-1 are extended with fallback group 3 (FBG 3) mainly used for handling intra-band contiguous CA LBT failure and coexistence with other interferer in the unlicensed bands [2, 3]. However, the notation of NR-U CA BW class is still unclear to some extent and need further clarifications. In this paper, we further discuss the issue of NR-U CA BW classes.
( Extracted from TS 38.101-1 v16.5.0)
	
	
	
	
	
	


Table 5.3A.5-1: NR CA bandwidth classes
	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 ≤ [180] MHz
	3
	3

	N3
	80 MHz < BWChannel_CA ≤ [240] MHz
	4
	

	O3
	100 MHz ≤ BWChannel_CA ≤ [300] 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.



2	Discussion 
In [4], the NR CA bandwidth classes “D” and “E” are shown as below which indicate that classes “D” and “E” only belong to FBG 1 rather than to both FBG 1 and FBG 3 based on the agreement in [5]. However, the definition of BW class issued in the spec for NR-U is inconsistent with the agreement. 



( Extracted from Tdoc RP-202117 [4] )
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Observation 1: The fallback group for NR CA bandwidth class “D” and “E” in the current specification does not match the agreement captured in [4]. 
Based on the WF stated in [6], the following agreements for NR-U BW classes have been considered.
	· Define three new NR CA bandwidth classes to allow intra-band contiguous CA for NR-U 
in multiples of 20 MHz and wider bandwidths
· class “M”: 50 MHz  ≤ BWChannel_CA ≤ 180 MHz, number of contiguous CC = 3
· The lower limit also covers one 10 MHz channel bandwidth (10 + 20 + 20 MHz to cover 50 MHz allocation)
· class “N”: 80 MHz ≤ BWChannel_CA ≤ 240 MHz, number of contiguous CC = 4
· class “O”: 100 MHz ≤ BWChannel_CA ≤ 300 MHz, number of contiguous CC = 5
· Belonging to the same fallback group
· Upper limits defined as multiples of the 60 MHz channel bandwidth
· larger aggregated bandwidths covered by existing classes
· 2 CC covered by the existing CA BW class B and C 
· The classes M, N and O only applies to NR-U operation



From the upper limits defined for classes M, N and O, we see that the larger aggregated bandwidths for intra-band contiguous CA will be covered by the existing CA BW classes e.g. classes D and E, and with the fallback paths covered by the existing specification. If FBG 3 is not in class D and E, some aggregated channel bandwidth will not be supported, such as the combinations with aggregated channel bandwidth larger than 300MHz. Therefore, it is reasonable for current specification to keep the FBG 3 applicable to classes D and E. With that we have both classes D and M having 3 contiguous CCs, and classes E and N having the same number of 4 contiguous CCs in the NR CA BW class table. 
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC

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

	M3
	50 MHz < BWChannel_CA ≤ [180] MHz
	3

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

	N3
	80 MHz < BWChannel_CA ≤ [240] MHz
	4



Proposal 1: Keep the description of FBG 3 for NR CA bandwidth classes D and E unchanged in the current specification as it is. 
If we take a further look at the lower limits of aggregated channel bandwidth for classes M and N, we can see that 50MHz and 80MHz are out of CA BW class scope by missing the sign “=”. It means that the wide-band operation to support 50MHz and 80MHz is not allowed for UE with FBG 3. In NR-U WID, it is noted that wideband operations in multiples of 20 MHz should be supported by both multiple serving cells (i.e. CA of 20 MHz cells) and one serving cell with bandwidth > 20 MHz with potential scheduling constraint. For class M, the lower limit 50MHz is designed to cover one 10 MHz channel bandwidth (10 + 20 + 20 MHz to cover 50 MHz allocation). For class N, the lower limit 80MHz is set for (4cc x 20MHz) CA combinations.
Proposal 2: It is reasonable for classes M and N to capture sign “=” in the lower limits of aggregated channel bandwidth 50MHz and 80MHz respectively.
Furthermore, for the notation of newly introduced CA BW class “N”, since NR band number begins with the letter “n”, CA BW class “N” is absent in FR2 to avoid unnecessary confusion. Therefore, it is also suggested not using the notation of CA BW class “N” for FR1.
( Extracted from TS 38.101-2 v16.5.0)
	
	
	
	
	
	


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
	

	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.



Proposal 3: It is suggested not to use notation N for NR CA BW class in FR1.
Follow the above mentioned proposals, we have the modifications on CA BW classes for NR-U as below.
Table 5.3A.5-1: NR CA bandwidth classes
	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 ≤ [180] MHz
	3
	3

	N3O3
	80 MHz ≤< BWChannel_CA ≤ [240] MHz
	4
	

	O3P3
	100 MHz ≤ BWChannel_CA ≤ [300] 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.



3	Conclusions
In this paper we have presented our considerations on the definition of NR-U specific intra-band contiguous CA BW classes. Based on the discussion, we have the following observation and proposals.
Observation 1: The fallback group for NR CA bandwidth class “D” and “E” in the current specification does not match the agreement captured in [4]. 
Proposal 1: Keep the description of FBG 3 for NR CA bandwidth classes D and E unchanged in the current specification as it is. 
Proposal 2: It is reasonable for classes M and N to capture sign “=” in the lower limits of aggregated channel bandwidth 50MHz and 80MHz respectively.
Proposal 3: It is suggested not to use notation N for NR CA BW class in FR1.
The proposed modification for NR-U BW class of FBG 3 is as follows.
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	M3
	50 MHz ≤< BWChannel_CA ≤ [180] MHz
	3
	3

	N3O3
	80 MHz ≤< BWChannel_CA ≤ [240] MHz
	4
	

	O3P3
	100 MHz ≤ BWChannel_CA ≤ [300] MHz
	5
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