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1. Introduction

In RAN4#97-e meeting, WF [1] agreed that “IBM UE capability is applicable for all CA configurations”. 

In RAN4#98-e meeting, WF [2] agreed that “Further discuss whether IBM inter-CA requirement framework established for n260+n261 shall be applied to any requested CA band pair from the same frequency group (parameter values discussed separately)”
In RAN #91-e meeting, revised WID [3] kept the scope:

· Study and if feasible define UE RF requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for (IBM) based on explicitly requested band combinations.

This contribution mainly discusses the feasibility and define the related DL requirements for inter-band CA within the same freq. group for IBM.
2.  Discussion
2.1.  UE capability

As the definition of CBM approved in the WF [4], it doesn’t restrict all CCs need using single beam formed by single Rx chain and single antenna array, it just requests all CCs in all configured bands will share the common BM RS configured in one CC. Therefore, inter-band CA within the same freq. group for CBM could be implemented through multi-beams with the same beam direction by sharing the same BM RS between separate RX chains and separate arrays, as shown in Figure 2-1:
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Figure 2.1-1: multi-beams with the same beam direction by sharing the same BM RS
This architecture with separate Rx chains for inter-band CA within the same freq. group can support IBM naturally. Therefore, as the agreement in RAN4 #97-e “IBM UE capability is applicable for all CA configurations”, whether the UE can support IBM for inter-band CA within the same freq. group depends on the UE implementation. Not all UE supports CBM for inter-band CA within the same freq. group can support IBM. But some UE with the architecture like Figure 2.1-1 could support CBM and IBM simultaneously. This capability will leave the deployment and implementation flexibility.
Currently, the UE capability signalling just could indicate CBM or IBM are supported by UE per band combination, as below excerpt from

TS 38.331:
beamManagementType-r16                            ENUMERATED {ibm, cbm}             OPTIONAL,
TS 38.306:
	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	beamManagementType-r16

Indicates the supported beam management type for inter-band CA within FR2. Beam management type can be independent beam management (IBM) or common beam management (CBM).

In this release of the specification, the UE shall only report value of 'ibm'.
	BC
	Yes
	TDD only
	FR2 only


The UE capability signalling to indicate both of IBM and CBM are supported by UE per band combination should be introduced.

Observation: Whether the inter-band CA within the same freq. group support IBM depends on UE implementation.
Proposal 1: The UE capability signalling to indicate both of IBM and CBM are supported by UE per band combination should be introduced for inter-band CA within the same frequency group.
2.2.  DL requirements for IBM
The DL requirements for inter-band CA within the same freq. group for IBM should be specified with the consideration of PSD imbalance, multi-band relaxation frame work and inter-band relaxation, rather than the requirements for CBM just considering beam squint. Therefore, the separate relaxation requirements for the same band combination should be defined depending on IBM or CBM capability. Therefore, the relaxation of REFSENs and EIS spherical coverage should be defined for inter-band CA within the same freq. group for IBM, like DL CA_n260-n261 for IBM.
Proposal 2: The separate relaxation requirements for the same band combination within the same freq. group should be defined according to IBM or CBM capability.
As the analysis in [5], for inter-band CA between the different freq. group for IBM, there has 1.2dB margin for the current 3.5dB ΔRIB,P,n and 0.8dB margin for the current 3.5dB ΔRIB,S,n. these margins for inter-band CA within the same freq. group for IBM are sufficient, or even overestimated.
Proposal 3: ΔRIB,P,n and ΔRIB,S,n for all inter-band CA within the same freq. group for IBM could reuse the same framework established for n260+n261 and the same relaxation values 3.5dB.
3. Conclusion

In this contribution, we analysed the implementation topologies of inter-band DL CA within the same frequency group for both CBM and IBM, and proposed:
Observation 1: Whether the inter-band CA within the same freq. group support IBM depends on UE implementation.
Proposal 1: The UE capability signalling to indicate both of IBM and CBM are supported by UE per band combination should be introduced for inter-band CA within the same frequency group.
Proposal 2: The separate relaxation requirements for the same band combination within the same freq. group should be defined according to IBM or CBM capability.
Proposal 3: ΔRIB,P,n and ΔRIB,S,n for all inter-band CA within the same freq. group for IBM could reuse the same framework established for n260+n261 and the same relaxation values 3.5dB.
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