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1. Introduction
The RF requirements needed to introduce support for the features defined in the Rel.17 FeMIMO WI have been under discussion for a few meetings. A WF summarizing the points to be further discussed was agreed in [1]. In this paper we discuss the RF requirements for multi-panel reception.
2. Discussion
Multi-panel reception means that the UE is able to receive signals from 2 angles of arrival(AoAs) simultaneously. In order to have this capability, the UE has to be able to perform Rx beamforming over 2 different directions (basically 2 Rx beams). Here we denote of pair of dual polarization beams(H and V) in the same direction as a single beam. Since the requirements should be defined implementation agnostic, we will refer to this multi-panel reception as dual AoA receive.
In the previous meeting some companies argued that no new RF requirements are needed since the current spherical coverage definition should already cover the dual AoA reception case. This most likely means that the 2 AoAs would have to come from angles that are within the spherical coverage of the UE. 

We believe that some specific requirements for dual AoA reception would be needed. Without any kind of RF requirements (basically no UE requirements for this case), there could be devices that would advertise support of the feature even though they could only support dual AoA reception for a specific pair of AoAs(e.g. for a UE with 2 antenna modules, it would support dual AoA reception only signals coming from the boresight of each module). Such devices would perform really poorly in the field since the feature would be hardly usable. As such, some minimum requirements for the angles(pair of angles) over which the UE can perform dual AoA reception are needed.

Observation 1: RF requirements for dual AoA reception are needed to guarantee a minimum usability of the feature.

The RF requirements should guarantee a certain amount of spatial coverage over which the UE can use this feature. Also, they should be defined in a way such that unnecessary restrictions on device implementation are not introduced. Considering these, a statistical requirement in terms of what percentage of spherical coverage supports dual AoA reception can be created. As the UE should be able to receive signals from 2 AoAs, a statistical requirement that considers combinations pairs of angles is needed. 

Observation 2. A statistical requirement considering pairs of angles should be able to guarantee a certain level of minimum performance while not imposing implementation constraints.

One possible solution is to introduce a requirement such that an arbitrarily picked direction of arrival from the UE point of view should be able to pair with any other direction (UE should be able to receive simultaneously from these 2 directions) contained within a certain percentage of the sphere.
For example, in Fig. 1, the signal coming from the direction of the green arrow could be paired with any of the dark orange directions. The requirement would be defined in terms of what percentage of the sphere should the dark orange directions cover. It should be noted that this framework is not intended to make any changes to the current spherical coverage requirements and the legacy requirements should also be kept.
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Fig 1.
Furthermore, the RF requirements would also have to ensure that the correlation between the beam pairs over which the UE can receive downlink simultaneously is low enough to guarantee a high enough SIR/SINR such that a high enough throughput performance can be achieved. The best metric for this purpose will need to be discussed in RAN4.
Observation 3: RAN4 will need to introduce a metric to ensure that the correlation between beam pairs used to receive simultaneously is low enough.
3. Conclusion
In this paper we analysed the RAN4 requirements needed for the dual AoA reception feature in FR2. We made the following observations:

Observation 1: RF requirements for dual AoA reception are needed to guarantee a minimum usability of the feature.

Observation 2. A statistical requirement considering pairs of angles should be able to guarantee a certain level of minimum performance while not imposing implementation constraints.

Observation 3: RAN4 will need to introduce a metric to ensure that the correlation between beam pairs used to receive simultaneously is low enough.
As can be seen from our analysis, RF requirements for this feature are needed. RAN4 should continue the discussion in order to introduce these requirements such that this feature can be deployed.
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