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1
Introduction
There are different inter-band DL CA types as below table. We mainly focus on inter-band DL CA based on CBM within same frequency group in this paper.
	Inter-band

DL CA
	Different Frequency Groups 
(ex: 28+39)
	Same Frequency Group 
(ex: 28+28, 39+39)

	IBM
	
	

	CBM
	
	# focus in this paper


Table1. Inter-band DL CA types
Two issues were raised and preliminary discussed in RAN4#98-bis-e, and captured in WF [1]. We share our views in this paper.
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1. Reference architecture(s) for deriving CBM UE RF requirements is
FFS

2. Beam management reference signal (BMRS) side condition for inter-
band DL CA based on CBM test is FFS. Companies are encouraged to
share analysis of degradation in spherical coverage as a function of
frequency distance to BMRS.




2
Views and Proposals
Before discussing what architecture assumption for CBM UE is suitable, we may revisit whole inter-band DL CA requirement framework firstly. We can see there are two components; one is frequency group, and the other one is IBM/CBM as Table2.
	Inter-band

DL CA
	Different Frequency Groups 
(ex: 28+39)
	Same Frequency Group 
(ex: 28+28, 39+39)

	IBM
	
	

	CBM
	
	


Table2. Inter-band DL CA framework

And then, let’s think about some fundamental questions firstly:
1) What’s the difference between “different frequency groups” and “same frequency group”? 
We believe the common understanding on “frequency group”, so far, is simple and clear as below Fig1.
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Fig1. Common understanding on 28GHz frequency group and 
39GHz frequency group in discussion stage.

2) What’s the difference between “IBM” and “CBM”? 

In our understanding, the views from BMRS and UE hardware capability are as below Table3:
	
	From BMRS’s view
	From UE hardware capability’s view

	IBM
	A UE that supports inter-band CA with IBM selects its DL Rx beam(s) for all CCs in each configured band based on DL reference signals measurements made in that band.
	The two bands can have own phase settings; it means that the two UE beams can be formed to different AoAs by independent phase settings.
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	CBM
	A UE that supports inter-band CA with CBM selects its DL Rx beam(s) for all CCs in all configured bands based on DL measurements made in the only CC configured with the reference signal for beam management.
	The two bands would use ONE same phase shifter setting; it means that the two UE beams can be formed to ONE AoA conceptually.
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Table3. IBM vs CBM from both BMRS and UE hardware capability perspectives.
Hence, we think the typical UE hardware architecture assumption to derive inter-band CA based on CBM within same frequency range requirements shall be based on single RF Chain assumption as Fig2, it includes one phase shifter for the two bands.
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Fig2. Conceptual single RF Chain architecture assumption for 
inter-band DL CA based on CBM
Proposal1: The typical architecture assumption to derive inter-band CA based on CBM requirement within same frequency range shall be based on single RF Chain.

And then, because the UE architecture has quite similar characteristics as NCCA from UE behavior view [2], we think further introduce “Fs_inter_CBM” is helpful to let network clearly understand the exact UE capability based on CBM.

Proposal2: Introduce ‘Fs_inter_CBM’ as UE capability to indicate the maximum frequency span between lower edge of lowest CC and upper edge of highest CC in FR2 inter-band CA based on CBM which UE can support 

Is there impact on network performance? We think if operator(s) expect UE have IBM UE capability, with separated RF chains assumption, operator can just raise the band combination demand of inter-band DL CA based on IBM during requirement stage. 

Observation: Operator can raise particular band combination demand of inter-band DL CA based on IBM directly, if network expect some UEs shall have capability to do independent beam management and each band of the UE achieve certain performance based on separated RF chains.

3
Conclusion
We share our view on inter-band DL CA based on CBM within same frequency range from whole inter-band DL CA framework.
Proposal1: The typical architecture assumption to derive inter-band CA based on CBM requirement within same frequency range shall be based on single RF Chain.

Proposal2: Introduce ‘Fs_inter_CBM’ as UE capability to indicate the maximum frequency span between lower edge of lowest CC and upper edge of highest CC in FR2 inter-band CA based on CBM which UE can support. 
Observation: Operator can raise particular band combination demand of inter-band DL CA based on IBM directly, if network expect some UEs shall have capability to do independent beam management and each band of the UE achieve certain performance based on separated RF chains.
4
Reference
[1] R4-2105392 “WF on UE requirements for Inter-band CA configurations based on CBM” Qualcomm Incorporated, 3GPP RAN4#98-Bis-e, April 2021.
[2] R4-2104562 “Introduce Fs_inter_CBM as UE capability for inter-band DL CA based on CBM” MediaTek inc., 3GPP RAN4#98-Bis-e, April 2021.

�








