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1	Introduction 
During the last meeting, RAN4 agreed to define CBM requirements in such a manner that both single chain and multi-chain architecture are possible. In this contribution, we describe the single and multi-chain architectures based on CBM and we propose the simulation assumptions for the future analysis of the performance impact for the definition of the CBM requirements.
2	Discussion 
The common understanding in RAN4 is that the requirements are defined without precluding any potential implementation. Therefore, RAN4 agreed last meeting to consider both single and multi-chain architecture when defining CBM requirements for inter-band CA. In the following subsection we make a comparison between these architectures and discuss the factors which contribute to the performance degradation. 
2.1	Single-chain and Multi-chain Architecture 
The definition of CBM and IBM was agreed during the RAN4#98 meeting; CBM was defined as 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, whereas IBM was defined as 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.
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The above Table distinguishes between three UE architectures; the figures in the first row represent the possible UE architectures and the figures in the second row show the beam reference signal allocation provided from the network configuration. The UE architectures are described as follows:

· Single Chain architecture with CBM
The UE architecture with single chain is supported with a common phase shifter and LO. 
For the CBM, the network configures the RS on the PCell only, and the SCell beam performance is degraded due to the frequency separation. The beam squint effect contributes to the performance degradation.

· Multi-chain architecture with CBM
The architecture with multi-chain is supported with independent phase shifters and LOs. This specific architecture is for UEs that have the capability to support multiple chain for IBM and want to enhance the CBM performance with multi-chain compared to the single chain CBM architecture case. 
One of the main difference between multi-chain architecture with IBM and the multi-chain architecture with CBM comes from the network perspective. The network configuration for CBM provides the RS on the PCell only, and the SCell beam performance is degraded, since the beam of CC2 will choose its beam based on the measurement performed in CC1.

· Multi-chain architecture with IBM
The architecture with multi-chain is supported with independent phase shifters and LOs. The UE hardware capability with independent phase shifter settings supports independent beams with different AoA.
For IBM the network configures the RS on both PCell and SCell. Since in IBM the network provides RS on both CCs, the beam selection is more accurate compared to the CBM case.

An important factor to highlight in this comparison is the phase shifter calibration. The multi-chain architecture with CBM has independent phase shifters, thus the calculated coefficients for the beamforming weight from one of the phase shifters will have to apply to the other phase shifter. Thus, causing calibration errors when considering the independent chains with the CBM configuration that will contribute to the beamforming degradation.

RAN4 discussion related to inter-band CA have been focused on two main groups, same frequency groups (28 GHz + 28 GHz/ 39 GHz + 39 GHz) and different frequency groups (28 GHz + 39 GHz). For the single chain architecture, beam squint contributes to the performance degradation. For the 28 GHz frequency group we have shown that an impact on EIS spherical coverage of 1.8 dB, whereas for the 39 GHz band group the impact is 2.6 dB [1]. The UE performance loss becomes more severe with increasing carrier frequency separation, thus for two band groups (28 GHz + 39 GHz) the performance degradation can be more than 10 dB [2]. 

By our understanding, the minimum RF requirements should assume the less complex architecture for requirements specification in order to not preclude any possible UE implementation. According to previous simulations, enabling CBM for UE supporting single chain architecture with two band groups will result in a large performance degradation, thus we have proposed the assumption of CBM for the same frequency groups only.
Observation 1:	Enabling CBM for UE supporting single chain architecture with two band groups will result in a large performance degradation, thus we have proposed the assumption of CBM for the same frequency groups only
Simulations are required to evaluate the performance impact from these UE architectures. The simulation assumptions should allocate the beam management reference signal in the PCell only, and it should consider the UE single chain to be implemented with a common phase shifter and the UE multi-chain architecture with independent phase shifters. 

Observation 2:	Simulation results are required to understand the impact on the performance degradation when comparing single chain to multi-chain architecture for CBM. 
Observation 3:	The simulation assumptions should allocate the beam management reference signal in the PCell only, with the following architectures:
a) Single chain: common phase shifter
b) Multi-chain: independent phase shifters

In summary, we recommend companies for the next meeting to provide simulation results considering the simulation assumptions as defined in Observation 3. This will facilitate the analysis of the performance impact for the definition of the CBM requirements in the specification.

3	Conclusions
In this contribution, we describe the single and multi-chain architectures based on CBM and we propose the simulation assumptions for the future analysis of the performance impact for the definition of the CBM requirements. We recommend companies for the next meeting to provide simulation results to facilitate the analysis of the performance impact for the definition of the CBM requirements. In summary, we have made the following observations:

Observation 1:	Enabling CBM for UE supporting single chain architecture with two band groups will results in a large performance degradation, thus we have proposed the assumption of CBM for the same frequency groups only
Observation 2:	Simulation results are required to understand the impact on the performance degradation when comparing single chain to multi-chain architecture for CBM. 
Observation 3:	The simulation assumptions should allocate the beam management reference signal in the PCell only, with the following architectures:
a) Single chain: common phase shifter
b) Multi-chain: independent phase shifters
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