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1	Introduction 
The new NR-U specific CA BW classes have been introduced in the running CR for “Introduction of NR-based access to unlicensed spectrum” which was technically endorsed over the email discussions after RAN4 #95-e meeting [1]. Although the justifications for adding these new CA BW classes for NR-U and their aggregated BW ranges have been provided in the past few RAN4 meetings [2-4], the uncertainty of the aggregated BW upper limits still remain as the numbers were kept in square brackets in the running CR. On the other hand, the aggregated BW lower limits for classes M and N in the running CR are missing an “=” sign which is not consistent with what was proposed in [2-4] and would prevent UEs without wide-band operation capability from supporting 50MHz and 80MHz operation. In this contribution, we would like to share our view on how the aggregated BW upper limits for the three NR-U specific CA BW classes should be defined and also propose to add “=” sign to the aggregated BW lower limits for classes M and N to allow UEs without wide-band operation capability to support 50MHz and 80MHz operation.      
2	Discussion
The need for introducing the NR-U specific CA BW classes has been well justified in the past few RAN4 meetings as UEs shall be allowed to support aggregated channel BW wider than 20 MHz either by composing multiple 20MHz only carriers or a combination of 20MHz, 40MHz, 60MHz, or 80MHz carriers [2-4]. Table 2-1 summarizes what have been proposed for the NR-U specific CA BW classes in the past three RAN4 meetings.

	Meeting
	Tdoc No.
	Definition
	Outcome

	
	
	BW Class
	Aggregated BW
	No. of CC
	

	94-e
	R4-2002748 [2]
	M
	50 MHz ≤ BWChannel_CA ≤ [240] MHz
	3
	Approved

	
	
	N
	80 MHz ≤ BWChannel_CA ≤ [320] MHz
	4
	

	
	
	O
	100 MHz ≤ BWChannel_CA ≤ [400] MHz
	5
	

	94bis-e
	R4-2005220 [3]
	M
	50 MHz ≤ BWChannel_CA ≤ 180 MHz
	3
	Noted

	
	
	N
	80 MHz ≤ BWChannel_CA ≤ 240 MHz
	4
	

	
	
	O
	100 MHz ≤ BWChannel_CA ≤ 300 MHz
	5
	

	95-e
	R4-2006334 [4]
	M
	50 MHz ≤ BWChannel_CA ≤ 180 MHz
	3
	Noted

	
	
	N
	80 MHz ≤ BWChannel_CA ≤ 240 MHz
	4
	

	
	
	O
	100 MHz ≤ BWChannel_CA ≤ 300 MHz
	5
	

	95-e
(email)
	R4-2009175 [1]
	M
	50 MHz < BWChannel_CA ≤ [180] MHz
	3
	Endorsed

	
	
	N
	80 MHz < BWChannel_CA ≤ [240] MHz
	4
	

	
	
	O
	100 MHz ≤ BWChannel_CA ≤ [300] MHz
	5
	



Table 2-1 Evolution of NR-U specific CA BW classes definition in past three RAN4 meetings 
It is our understanding that the aggregated BW upper limits were revised from (n x 80MHz ) (where n = 3, 4, 5 is the number of contiguous CC) to (n x 60MHz) owing to the reason that the original upper limits for classes M and N can already be covered by the existing FR1 CA BW classes D and E, respectively. However, it is not clear why the upper limits are capped by (n x 60MHz) in the current endorsed running CR.

Observation 1: It is not clear why the aggregated BW upper limits are capped by (n x 60MHz) in the current endorsed running CR.  

In our view, the range for the aggregated BW should take into account all possible combinations from (20MHz, 40MHz, 60MHz, 80MHz) except for the ranges which can be covered by the existing FR1 CA BW classes. If we combine the currently endorsed NR-U specific CA BW classes with the existing FR1 CA BW classes to find the coverage for all possible channel BW combinations as shown in Table 2-2, we can find that some possible combinations are not covered, such as (60MHz + 60MHz + 80MHz) for 3CC CA.

	BW Class
	Aggregated BW
	No. of CC

	B
	20 MHz ≤ BWChannel_CA ≤ 100 MHz
	2

	C
	100 MHz < BWChannel_CA ≤ 200 MHz
	

	D
	200 MHz < BWChannel_CA ≤ 300 MHz
	3

	M
	50 MHz < BWChannel_CA ≤ [180] MHz
	

	E
	300 MHz < BWChannel_CA ≤ 400 MHz
	4

	N
	80 MHz < BWChannel_CA ≤ [240] MHz
	

	O
	100 MHz ≤ BWChannel_CA ≤ [300] MHz
	5



Table 2-2 CA BW classes to cover all possible NR-U channel BW combinations up to 5 CCs

In order to achieve full coverage of all possible NR-U channel BW combinations, we propose to define the aggregated BW upper limits for classes M, N, and O to as below. 

	BW Class
	Aggregated BW
	No. of CC

	M
	50 MHz ≤ BWChannel_CA ≤ 200 MHz
	3

	N
	80 MHz ≤ BWChannel_CA ≤ 300 MHz
	4

	O
	100 MHz ≤ BWChannel_CA ≤ 400 MHz
	5



Table 2-2 CA BW classes to cover all possible NR-U channel BW combinations up to 5 CCs

On the other hand, the aggregated BW lower limits of classes M and N in current endorsed running CR should have the “=” sign added in order to allow UEs to support (20MHz + 20MHz + 10MHz) and (4 x 20MHz) CA combinations.

Lastly, while the proposed aggregated BW upper limits can seal the range gaps between classes M and D and between classes N and E, some combinations are found to belong to two fallback groups which would not be allowed in the current specifications, such as between (80MHz + 80MHz + 60MHz + 20MHz) and (80MHz + 80MHz + 60MHz). To mitigate this issue, it is proposed to add the support of fallback group 3 to BW classes D and E.

Table 2-3 summarizes the proposed changes for NR CA BW classes using the current running CR [1] as the baseline version.




	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
	1, 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]200 MHz
	3
	3

	N3
	80 MHz ≤ < BWChannel_CA ≤ [240]300 MHz
	4
	

	O3
	100 MHz ≤ BWChannel_CA ≤ [300]400 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.



Table 2-3 Proposed changes for NR CA BW classes to support NR-U intra-band contiguous CA

3	Conclusion
In this contribution, we share our view on how the aggregated BW ranges for the three NR-U specific CA BW classes should be defined which is concluded in the following proposal.

Proposal 1: The new NR-U specific CA BW classes are defined as in the following table.

	BW Class
	Aggregated BW
	No. of CC

	M
	50 MHz ≤ BWChannel_CA ≤ 200 MHz
	3

	N
	80 MHz ≤ BWChannel_CA ≤ 300 MHz
	4

	O
	100 MHz ≤ BWChannel_CA ≤ 400 MHz
	5



Proposal 2: Add the support of fallback group “3” to BW classes D and E.
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