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1. Introduction

The CBM and IBM capability for inter-band DL CA has discussed in Rel-16, but there is no conclusion. In RAN4 #97-e meeting, WF [1] on frequency separation class was approved as follow:


[image: image1]
This contribution mainly discusses the frequency separation class for inter-band CA within the same frequency group.
2.  Discussion
In before discussion, bands in FR2 were classified based on frequency group as below [2]:

· “28GHz” stands for a band group includes n257, n258, n261

· “39GHz” stands for a band group includes n259, n260

Inter-band CA for 28 GHz + 28 GHz or 39 GHz + 39 GHz means L-L or H-H CA combinations within the same frequency group; inter-band CA for 28 GHz + 39 GHz means L-H CA combination within the different frequency groups.
Based on above classification of frequency group, it can obviously get that any two of the bands’ spectrum within the same frequency group are contiguous or overlap partially or totally. The bands within the same frequency group can be treat as a big band. Therefore, inter-band CA within the same frequency group can be easily treated as intra-band continuous or non-continuous CA essentially.
In the discussion of intra-band non-continuous CA in FR2, RAN4#84 agreement was made in chairman minute to allow mmW UEs with single receiver to support NC CA with smaller CC separation than full width of the operating band considering complexity and difficulty of UE implementation. Correspondingly introducing separation class for intra-band non-continuous CA in [3][4] is to ensure some UEs may be able to support NC CA only when CC frequency separation is smaller than some value and some UEs can support any CC placement. And send LS [5][6]to RAN2 to ensure the UE have means to inform network if it has this limitation.
Therefore, inter-band CA within the same frequency group could also be implemented using a single transceiver and antenna with the limitation of frequency separation like intra-band non-contiguous CA with smaller CC separation than full width of the operating band. From UE implementation perspective, the limitation of the RF component performance between inter-band CA and intra-band non-contiguous CA using a single transceiver should be the same in uplink and downlink operation. In other words, inter-band CA within the same frequency group could reuse the same frequency separation class with intra-band non-contiguous CA for uplink and downlink operation shown in Table 2-1 and Table 2-2:
Table 2-1: Frequency separation classes for inter-band operation within the same frequency group
	Frequency separation class
	Max. allowed frequency separation (Fs) 

	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.


Table 2-2: 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


Proposal 1: inter-band CA within the same frequency group could reuse the same frequency separation class with intra-band non-contiguous CA for uplink and downlink operation.
Proposal 2: UE capability for the frequency separation class of inter-band CA should be introduced per band combination.
Currently, the common understanding for CBM architecture is based on the same transceiver and the same antenna for both Pcell and Scell bands. Hence inter-band CA within the same frequency group with the limitation of frequency separation can support CBM applicability.
Proposal 3: inter-band CA within the same frequency group with the limitation of frequency separation can support CBM applicability.
3. Conclusion

In this contribution, we discuss how to define the frequency separation class for inter-band CA within the same frequency group based on CBM, and we propose: 
Proposal 1: inter-band CA within the same frequency group could reuse the same frequency separation class with intra-band non-contiguous CA for uplink and downlink operation.

Proposal 2: UE capability for the frequency separation class of inter-band CA should be introduced per band combination.

Proposal 3: inter-band CA within the same frequency group with the limitation of frequency separation can support CBM applicability.
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Issue 2-6: whether separation class extends to be indicated per band combination per receiving chain for L+L and H+H CA combinations


Option 1: New UE capability for separation class is only introduced per band combination


Option 2: New UE capability for separation class is introduced per band combination per receiving chain


Option 3: separation class is not indicated per band combination per receiving chain, no new UE capability is introduced


Agreement


Further study whether and/or how frequency separation class is introduced for inter-band CA based on CBM and IBM
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