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1.	Introduction
With the introduction of inter-band CA for FR2 [1] the section 7.3A.2.3 specifies that the ΔRIB is applicable for combination of intra-band and inter-band carrier aggregation which is good since it reduces the complexity for future. However, we felt that the combination of intra- and intra-band carrier aggregation was not properly discussed during Rel-16 and capabilities for the UE accordingly are not properly aligned. We discussed this topic in RAN4#97-e [4] and despite WF [3] was stable, unfortunately agreement was not possible. In this paper provide some more clarity and proposals. 
2. 	Discussion
As discussed in our paper [4], the capabilities as currently allowed for the UE force UE to build support for spectrum that is not used anywhere. In short, if UE declares the support for inter-band CA and NC intra-band CA with frequency separation class Fs for both bands, the minimum sum of supported cumulative aggregated BW is 1600 MHz since minimum Fs per band is 800 MHz. There are many bands where the operator assets span across 400 MHz and also across  > 800 in the other band and very rare cases where assets are > 800 MHz for two bands. Mandating UE to support min 800+800 MHz is not meaningful for any positive purpose and in practice it will lead to UE not declaring support for intra-band non-contiguous CA in conjunction with inter-band CA but only declare support for contiguous CA. In contiguous CA, UE can declare the support of specific configuration and BCS and therefore limit the maximum cumulative aggregated BW. 
Observation: Without lower than 800 MHz values for frequency separation class, the non-contiguous CA will likely not be supported when inter-band CA is supported
UE declaring the support for NC CA enables network to more flexibly configure CC’s for optimal network use. It would be unfortunate if RAN4 is not able to agree in needed changes since it devalues NC CA for FR2. 
Proposal: Add 400 and 600 MHz to the list of frequency separation classes in the Table 5.3A.4-2.
If proposal is agreeable, CR’s to TS 38.101-2 should be written. We provide the needed changes to 38.101-2 in the appendix. RAN2 should also be informed with an LS. 
Conclusion
We discussed a gap in frequency separation class values and its impact to UE design and therefore ecosystem and made following observation and proposal. 
Observation: Without lower than 800 MHz values for frequency separation class, the non-contiguous CA will likely not be supported when inter-band CA is supported
Proposal: Add 400 and 600 MHz to the list of frequency separation classes in the Table 5.3A.4-2.
References
[1]	R4-2011914, “Introduction of FR2 inter-band DL CA”, Nokia, 3GPP TSG-RAN WG4 Meeting #96-e, May 2020
[2]	RP-202107, “New WID on NR RF Enhancements for FR2”, Nokia, 3GPP TSG RAN Meeting #89, Electronic Meeting, Sept 14th - 18th, 2020
[3]	R4-2016824, “WF on addition of new frequency separation classes”, Qualcomm, RAN4#97-e, Nov 2020
[4]	R4-2014290, “Inter-band + intra-band CA FR2 frequency separation class”, Qualcomm, RAN4#97-e, Nov 2020

Appendix: Needed changes in to 38.101-2
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For intra-band contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting a carrier aggregation bandwidth class with associated bandwidth combination sets specified in clause 5.5A.1. For each carrier aggregation configuration, requirements are specified for all aggregated channel bandwidths contained in a bandwidth combination set, UE can indicate support of several bandwidth combination sets per carrier aggregation configuration. The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier.
[bookmark: OLE_LINK22]For intra-band non-contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting two or more sub-blocks, each supporting a carrier aggregation bandwidth class. The requirements are applicable only when Uplink CCs in each UL sub-block are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier of a DL sub-block.
Frequency separation class (Fs) specified in Table 5.3A.4-2 indicates the maximum frequency span between lower edge of lowest component carrier and upper edge of highest component carrier that UE can support per band in downlink or uplink (DL Fs or UL Fs) respectively in non-contiguous intra-band operation within the bidirectional spectrum. 
The DL-only frequency spectrum is the width of UE frequency spectrum available to network to configure DL CCs only, and it extends on one-side of the bidirectional spectrum in contiguous manner with no frequency gap between the two. Frequency separation class for DL-only spectrum (Fsd) specified in Table 5.3A.4-3 and is declared per band. The frequency separation class for DL-only spectrum (Fsd) can be equal but not larger than the frequency separation (DL Fs). The combined downlink spectrum (DL Fs + Fsd) cannot exceed 2400 MHz. A UE may configure DL-only spectrum  only if the combined downlink spectrum (DL Fs + Fsd) exceeds 1400 MHz. When a UE configures DL-only spectrum, it shall not expect a CC to be configured across the boundary between bidirectional spectrum and DL-only spectrum UE can support respectively.
For inter-band carrier aggregation, a carrier aggregation configuration is a combination of operating bands, each supporting a carrier aggregation bandwidth class.
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.



Table 5.3A.4-2: Frequency separation classes for non-contiguous intra-band operation
	Frequency separation class
	Max. allowed frequency separation (Fs) 

	X2
	400 MHz

	Y2
	600 MHz

	I
	800 MHz

	II
	1200 MHz

	III
	1400 MHz

	IV
	1000 MHz

	V
	1600 MHz

	VI
	1800 MHz

	VII
	2000 MHz

	VIII
	2200 MHz

	IX
	2400 MHz

	NOTE 1: Fs values larger than 1400 MHz apply only to downlink frequency separation.
Note 2: 400 and 600 MHz are applicable only for configurations with inter-band CA



Table 5.3A.4-3: Frequency separation classes for DL-only spectrum 
	Frequency separation class
	Max. allowed frequency separation (Fsd)

	I
	200 MHz

	II
	400 MHz

	III
	600 MHz

	IV
	800 MHz

	V
	1000 MHz

	VI
	1200 MHz



