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1. Introduction

How to indicate maximum frequency span in intra-band NC CA has been discussed recently. We share our view on this and propose how to define the signalling in this contribution.
2. Discussion

For indicating frequency span in intra-band NC CA, two candidate options were provided in [1] as below.
Option 1:
Continue to define non-contiguous intra-band CA combinations by using Class A from the CCA table and introduce the necessary UE capabilities to handle the total frequency span (for DL and UL separately).
Option 2:
Create a new definition of a non-contiguous intra-band CA BW class which can incorporate the parameters associated with the total aggregated BW, the number of CCs, and the total frequency span (for DL and UL separately).
We can agree with both options. If Option 1 is chosen, a new CC separation class i.e. I, II, III etc. should be introduced to indicate maximum frequency separation between centre carrier frequency (or, either upper or lower edge) of lowest CC and centre frequency of highest CC (or, either lower or upper edge) in a frequency band taking more than 2CCs cases into account as shown in Table 1. Note that we have no intention to propose these specific values here and can continue to further discuss them considering UE implementation.
Table 1: CC separation classes (Option 1)
	Frequency separation class
	Frequency separation (Fs) between centre carrier frequency of lowest CC and centre frequency of highest CC in a frequency band 

	I
	CBW < Fs ≤ 800

	II
	800 < Fs ≤ 1200

	III
	1200 < Fs ≤ 3000

	…
	…


Note: These specific values such as aggregated BW of 400 MHz and # of DL CCs of 2 are not proposed in this paper
With this expression, a certain intra-band NC CA configuration in Band n257 (example) can be described as “CA_n257A-n257A-n257A_II”.
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Figure 1: Example of intra-band NC CA in n257

If Option 2 is chosen, we also believe that the proposed table below in [1] is straight forward way. However, it should be discussed whether UL side should be included in this table since DL/UL CA configuration is signalled separately anyway. With this approach, intra-band NC CA shown in Figure 1 can be expressed as “CA_n257B”.
Table 2: Proposed intra-band non-contiguous CA bandwidth classes [1] (Option 2)
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of CCs
	Frequency separation (Fs) between centre carrier frequency of lowest CC and centre frequency of highest CC in a frequency band

	A
	CBW ≤ 400 MHz
	2
	CBW < Fs ≤ 800

	B
	CBW ≤ 800 MHz
	8
	800 < Fs ≤ 1200

	C
	CBW ≤ 800 MHz
	8
	1200 < Fs ≤ 3000


Note: These specific values such as aggregated BW of 400 MHz and # of DL CCs of 2 are not proposed in this paper

Regarding MIMO capability, RAN4 has already informed RAN2 in [2] that “the MIMO capability for intra-band NC CA may depend on the CC frequency separation supported.”. We believe that this capability should also be incorporated with the indication with either option since if it is included in each CA band combination signalling, the overhead can be significant. Mapping of CA bandwidth class to maximum MIMO layer can be further considering UE implementation. However, this concept itself should be sent to RAN2 as soon as possible as the signalling design needs to be finalized this week for ASN.1 freeze.
3. Conclusion

Based on the above, we propose the followings.
Proposal: Either of two options below [1] should be adopted for intra-band NC CA in FR1 and FR2. 
Option 1:
Continue to define non-contiguous intra-band CA combinations by using Class A from the CCA table and introduce the necessary UE capabilities to handle the total frequency span (for DL and UL separately).
Option 2:
Create a new definition of a non-contiguous intra-band CA BW class which can incorporate the parameters associated with the total aggregated BW, the number of CCs, and the total frequency span (for DL and UL separately).
With either option, the indication should also contain the MIMO capability i.e. maximum number of MIMO layer is not to be indicated in each CA band combination (in RAN2 spec) in order to reduce signalling overhead. Specific values in CA bandwidth classes are FFS considering UE implementation. An LS [3] (which assumes Option 1) should be sent to inform this concept to RAN2 as soon as possible to finalize the signalling design this week for ASN.1 freeze.
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