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1. Introduction

In last RAN4 meeting, the WF [1] on FR2 UEs that support inter-band DL CA with CBM was approved as follow:


[image: image1]
This contribution mainly discusses the possible architectures to implement inter-band DL CA within same frequency group based on CBM and related DL requirements.
2.  Discussion
The definition of CBM approved in the WF means all CCs in all configured bands will share the common BM RS configured in one CC, it doesn’t restrict all CCs need using single beam formed by single Rx chain and single antenna array. Therefore, inter-band CA with CBM is not only implemented through single beam formed by single Rx chain and single antenna array, but also implemented through multi-beams with the same beam direction by sharing the same BM RS between separate RX chains and separate antenna arrays. Figure 2-1 and figure 2-2 show two kind of possible implementation architectures for inter-band CA based on CBM:
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Figure 2-1 single beam formed by single Rx chain and single antenna arrays
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Figure 2-2: multi-beams with the same beam direction by sharing the same BM RS
The architecture in Figure 2-1, two bands shall share common RF components and ADC, maybe it just could apply to the limited frequency span due to the performance of some RF components, although it favours the simplicity of UE implementation for inter-band CA based on CBM.
The architecture in figure 2-2, each band has dedicated Rx chain and antenna arrays, they just share the same BM RS which is configured in one CC, from the aspect of the UE implementation, it has the same hardware complexity with IBM UEs. Therefore, this architecture will not restrict the type of inter-band CA, that is, these two band could be within the same frequency group or between different frequency groups.
For inter-band CA based on CBM, which architecture will be applied depends on UE implementation, RAN4 just defines the requirements based on the worst case. To make all UEs could support inter-band DL CA within the same frequency groups based on CBM, RAN4 should define the requirements based on the architecture in figure 2-1.
Proposal 1: RAN4 should define the requirements based on the single beam formed by singe Rx chain and single antenna arrays architecture as shown in Figure 2-1 for inter-band DL CA within the same frequency groups based on CBM.
Currently, the bands within the same frequency group are all overlapping or touching. Therefore, inter-band DL CA within the same frequency group, it can be implemented by the architecture in figure 2-1 considered as intra-band CA in an extended band. Therefore, the REFSENS relaxations for inter-band CA based on CBM between overlapping or touching bands should follow the requirements for intra-band CA.

Proposal 2: the EIS relaxations for inter-band CA based on CBM between overlapping or touching bands should be defined as Table 2-1:

Table 2-1: EIS Relaxation for inter-band CA based on CBM between overlapping or touching bands
	Configured DL spectrum (MHz)
	 (dB)

	≤ 800
	0.0

	> 800 and ≤ 1400
	0.5

	> 1400 and ≤ 2400
	1.5

	> 2400 and ≤ 6400
	2.5


Proposal 3: EIS spherical coverage requirements shall not be specified.
3. Conclusion

In this contribution, we analyse the implementation topologies of inter-band DL CA within the same frequency group based on CBM and propose:
Proposal 1: RAN4 should define the requirements based on the single beam formed by singe Rx chain architecture as shown in Figure 2-1 for inter-band DL CA within the same frequency groups based on CBM.
Proposal 2: the EIS relaxations for inter-band CA based on CBM between overlapping or touching bands should be defined as Table 2-1:

Table 2-1: EIS Relaxation for inter-band CA based on CBM between overlapping or touching bands
	Configured DL spectrum (MHz)
	 (dB)

	≤ 800
	0.0

	> 800 and ≤ 1400
	0.5

	> 1400 and ≤ 2400
	1.5

	> 2400 and ≤ 6400
	2.5


Proposal 3: EIS spherical coverage requirements shall not be specified.
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Definition of CBM:


CBM: (Common Beam Management) 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.


   Note the above definition is based on the agreement on next page “Beam management reference signal location for FR2 CA test”


In FR2 CA cases, requirements apply when the BM RS is provided in a CC with a configured UL BWP


UE Requirements for inter-band DL CA within the same frequency group based on CBM:


Define UE requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for common beam management (CBM) based on requested band combinations.


Requirement framework for inter-band DL CA within the same frequency group based on CBM: 


REFSENS relaxations


FFS: for CBM between overlapping or touching bands, REFSENS relaxations structure shall follow intra-band CA 


REFSENS relaxations values are band combination dependent


REFSENS relaxation shall be a function of frequency span between the configured DL CCs.


FFS whether EIS spherical coverage requirements shall not be specified 


Specify same requirements for maximum input level, ACS and in-band blocking as that for intra-band CA scenarios
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