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1. Introduction
In last RAN4 meeting, how the UE supports simultaneous DL reception up to 4 layer DL MIMO with two different QCL TypeD RSs on single component carrier were discussed, and the definition of panel are raised, majority think at least 2 panels are needed to support 4 DL layers. Whether the panel concept should explicitly use in core requirements and test configurations need further discuss as indicated in WF[1].
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In this contribution, we discussed the UE architecture to support simultaneous DL receptions.
2.  Discussion
To compensate for the higher channel fading for high frequency in FR2, both of UE and BS use beamforming to get the beam gain. But the principle of how many DL layers the UE can support in FR2 bands is the same with UE supports in FR1 bands, it depends on the number of receivers the UE owns in the bands. For example, the UE supporting up to 2 DL layers need have 2 Rx receivers. In FR1, it means the UE need have 2 Rx receivers and 2 Rx antennas. In FR2, it means the UE need have 2 Rx-chain, how the 2 Rx-chain connect to the antennas depends on the UE antenna implementation.

In TR 38.803, the rectangular panel array antenna are defined as the tuple 
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 , comprising MgNg panels, and Mg is number of panels in a column, Ng is number of panels in a row. Each antenna panel comprise MN antenna elements with either single polarized (P=1) or dual polarized (P=2). It also means each antenna panel need one phase controller.
Since Mg and Ng are assumed 1 in previous RAN4 discussion and related simulation, so one panel means one antenna for UE, it can form one beam controlled by one phase controller. But we can’t exclude one UE antenna comprise multiple panels with multiple phase controllers.
Therefore, the UE supporting up to 4 layer DL MIMO have need 4 Rx-chain. How to connect the 4Rx-chain to the antenna depends on the UE implementation. 

The 4Rx-chain can be connected to two antennas that each one with one dual polarized panel or one antenna with two dual polarized panel with two phase controllers as shown in figure 2-1:
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Figure 2-1 4Rx-chain connect to two antennas that each one with one dual polarized panel 
The 4Rx-chain can be connected to two antennas each one with two single polarized panels with two phase controllers or one antenna with four single polarized panels with two phase controllers as shown in figure 2-2:
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Figure 2-2 4Rx-chain connect to four antennas each one with single polarized panel
Even the 4 Rx-chain can be connected to one antenna with two dual polarized panels with two separate phase controllers as below shown in below figure 2-3:
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Figure 2-3 4Rx-chain connect to one antenna panel with two panels
Based on the above possible UE antenna implementation, we can see one panel can form one beam, but one beam will correspond to one phase controller, one phase controller could control multiple panels. Therefore, whether the UE supports simultaneous DL reception up to 4 layer DL MIMO with two different QCL TypeD RSs on single component carrier will depends on the number of phase controllers, it can’t directly derive the required number of panel.
Proposal 1: The UE RF requirements for the UE supporting simultaneous DL reception with two different QCL TypeD RSs should be UE implementation agnostic, the concept of panel should not be explicitly used in core requirements and test configuration.
3. Conclusion

In this contribution, we discussed the different UE implementations for simultaneous reception from two different directions, and proposed:
Proposal 1: The UE RF requirements for the UE supporting simultaneous DL reception with two different QCL TypeD RSs should be UE implementation agnostic, the concept of panel should not be explicitly used in core requirements and test configuration.
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B FFS whether the concept of panel should not be explicitly used in core requirements and test configurations. -

B FFS whether the single panel should be excluded. -
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