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1 Introduction
RAN4 have agreement in [1] to inform RAN2 that some UEs may be able to support NC CA only when CC frequency separation is smaller than full width of the operating band. UE should therefore have capability to inform NW the limitation.
In the last RAN4 meeting, NC CA separation class is agreed to introduce to inform the NC CA separation capability of UE considering the bandwidth class definition. This paper gives concerns on the missing class of this UE capability and propose to improve it with one more separation class.
2 Discussion

2.1 Previous agreements
NC CA signalling was agreed to newly introduce separation capability with 3 classes in [2] to handle the total frequency separation for DL and UL separately with type1 (per band), it can be seen as below:
Table 1: Frequency separation classes
	Frequency separation class
	Frequency separation (Fs) between lower edge of lowest CC and upper edge of highest CC in a frequency band 

	I
	Fs ≤ 800

	II
	Fs ≤ 1200

	III
	Fs ≤ 1400


There is 400MHz gap between class I and class II, and 200MHz gap between class II and class III. If UE support 1000MHz frequency separation, it can only signal class I UE capability. But for NR NW deployment requirements from operators, there are much requirements on multi-CCs and asymmetric NC CA. If UE’s capability is between class I and class II, then it is highly possible that UE cannot support such as 1000MHz aggregated bandwidth NC CA with the limitation on this UE capability.
Observation 1: the current signalling on frequency separation classes for NC CA have limitation on the UE to support aggregated CA bandwidth between class I and class II.
2.2 Revision on Frequency separation classes
The frequency separation capability for intra-band NC CA is described as different classes with discrete values. So this capability should take UE practical implementation and NW deployment requirement into consideration to match with each other. 
R4-1805640 was approved in the last RAN4 meeting, the combination for NC CA in FR2 have the aggregated channel bandwidth as below, from 400-1600MHz for different combination.
Table 6.X.2-1: NR CA configurations and bandwidth combination fallback group defined for non-contiguous intra-band CA

	
	
	
	E-UTRA CA configuration / Bandwidth combination set

	NR configuration
	Uplink CA configurations
	SCS
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Fallback group

	
	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_n261(2A)
	-
	60
	50, 100, 200
	50, 100, 200
	
	
	
	400
	

	
	
	120
	50, 100, 200, 400
	50, 100, 200, 400
	
	
	
	800
	

	CA_n261(3A)
	-
	60
	50, 100, 200
	50, 100, 200
	50, 100, 200
	
	
	600
	

	
	
	120
	50, 100, 200, 400
	50, 100, 200, 400
	50, 100, 200, 400
	
	
	1200
	

	CA_n261(4A)
	-
	60
	50, 100, 200
	50, 100, 200
	50, 100, 200
	50, 100, 200
	
	800
	

	
	
	120
	50, 100, 200, 400
	50, 100, 200, 400
	50, 100, 200, 400
	50, 100, 200, 400
	
	1600
	


Table 6.X.2-2: NR CA configurations and bandwidth combination fallback group defined for non-contiguous intra-band CA
	
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	

	CA_n261(D-G)
	-
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	See CA_n261G Bandwidth Combination Fallback group 3 in Table 6.X.2-2
	600

	
	
	See CA_n261G Bandwidth Combination Fallback group 3 in Table 6.X.2-2
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	

	CA_n261(D-H)
	-
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	See CA_n261H Bandwidth Combination Fallback group 3 in Table 6.X.2-2
	700

	
	
	See CA_n261H Bandwidth Combination Fallback group 3 in Table 6.X.2-2
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	

	CA_n261(D-I)
	-
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	See CA_n261I Bandwidth Combination Fallback group 3 in Table 6.X.2-2
	800

	
	
	See CA_n261I Bandwidth Combination Fallback group 3 in Table 6.X.2-2
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	

	CA_n261(D-O)
	-
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	See CA_n261O Bandwidth Combination Fallback group 4 in Table 6.X.2-1
	600

	
	
	See CA_n261O Bandwidth Combination Fallback group 4 in Table 6.X.2-1
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	

	CA_n261(D-P)
	-
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	See CA_n261P Bandwidth Combination Fallback group 4 in Table 6.X.2-1
	700

	
	
	See CA_n261P Bandwidth Combination Fallback group 4 in Table 6.X.2-1
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	

	CA_n261(D-Q)
	-
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	See CA_n261Q Bandwidth Combination Fallback group 4 in Table 6.X.2-1
	800

	
	
	See CA_n261Q Bandwidth Combination Fallback group 4 in Table 6.X.2-1
	See CA_n261D Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	

	CA_n261(E-O)
	-
	See CA_n261E Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	See CA_n261O Bandwidth Combination Fallback group 4 in Table 6.X.2-1
	800

	
	
	See CA_n261O Bandwidth Combination Fallback group 4 in Table 6.X.2-1
	See CA_n261E Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	

	CA_n261(E-P)
	-
	See CA_n261E Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	See CA_n261P Bandwidth Combination Fallback group 4 in Table 6.X.2-1
	900

	
	
	See CA_n261P Bandwidth Combination Fallback group 4 in Table 6.X.2-1
	See CA_n261E Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	

	CA_n261(E-Q)
	-
	See CA_n261E Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	See CA_n261Q Bandwidth Combination Fallback group 4 in Table 6.X.2-1
	1000

	
	
	See CA_n261Q Bandwidth Combination Fallback group 4 in Table 6.X.2-1
	See CA_n261E Bandwidth Combination Fallback group 2 in Table 6.X.2-1
	


Considering of the approved TP and UE implementation, we propose to define the separation class from 800MHz with the step of 200MHz, the largest separation is proposed as 2000MHz.So we extend the separation class as in Table 2, UEs always can choose a proper class to report its NC CA separation capability.
Table 2: Frequency separation classes
	Frequency separation class
	Frequency separation (Fs) between lower edge of lowest CC and upper edge of highest CC in a frequency band 

	I
	Fs ≤ 800

	II
	Fs≤ 1000

	III
	Fs ≤ 1200

	IV
	Fs ≤ 1400

	V
	Fs ≤ 1600

	VI
	Fs ≤ 1800

	VII
	Fs ≤ 2000


Proposal 1: considering of better matching between the UE capability and network deployment requirement, signalling on frequency separation classes for intra-band NC CA should be as in table 2.
Proposal 2: Send LS to RAN2 to inform them the revision for signalling on frequency separation classes for intra-band NC CA.
3 Conclusion

In this contribution we discussed on the possible SCS combinations for CA, according to the analysis, we have the following observations and proposals:
Observation 1: the current signalling on frequency separation classes for NC CA have limitation on the UE to support aggregated CA bandwidth between class I and class II.
Proposal 1: considering of better matching between the UE capability and network deployment requirement, signalling on frequency separation classes for intra-band NC CA should be as in table 2.
Proposal 2: Send LS to RAN2 to inform them the revision for signalling on frequency separation classes for intra-band NC CA.
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