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1. Introduction
In the last meeting, the discussion on whether RAN4 should proceed with the definition of requirements for simultaneous reception or this should be postponed to Rel.18 continued but there was no conclusive agreement [1]. Unfortunately, there was no detailed discussion on the RF requirements.
In this paper we will further discuss the RF requirements for simultaneous reception.

2. Discussion
RF Requirements for simultaneous reception

A brief analysis on the RF requirements needed for simultaneous reception from multiple AoAs was shown in [2]. 
Simultaneous reception has already been supported in the RAN1/2 in previous releases with different set of features (single/multi DCI, same or different QCL assumptions, single or multi TRP), however, no RAN4 requirements have been defined so far. The RF requirements for simultaneous reception can be defined in a “feature agnostic” way and should apply to any configuration used to enable simultaneous reception at the UE. Furthermore, simultaneous reception from different AoAs does not necessarily mean 4L transmission/reception. a single layer in each direction should be the baseline with 4L transmission/reception as an enhancement on top.

In [2], the need for spatial requirements to guarantee a certain level of performance and spherical coverage with simultaneous reception was discussed. Some RF requirements are clearly needed to guarantee the performance and testability of this feature.
Observation 1. RF requirements for simultaneous reception are needed.

A possible framework for the RF requirements was also discussed in [2] and the introduction of a statistical requirement based on spherical coverage was presented. 
Observation 2. RF requirements for simultaneous reception can be defined based on the spherical coverage of angle that can be paired.
For a PC3 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. For this case, the requirement would be that any arbitrary angle within spherical coverage can ideally be paired with any other angle within 25% of the sphere.

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.
With such requirements framework, implementation flexibility can be enabled while still having a meaningful requirement that guarantees a certain level of performance. The actual numbers (e.g. what percentage of spherical coverage can be paired with any other angle) have to be discussed in RAN4 while considering different implementations.
Furthermore, to guarantee the performance of simultaneous receive from different angles, the UEs would have to be designed such that they have a certain level of isolation between the Rx beams. RAN4 has to discuss/decide whether an RF requirement is needed or not or whether this can be ensured just through a demod test. Even if a demod test would be enough, some RF input on assumptions to use for isolation between the different angles would be needed to set the performance requirements.
Observation 3: RAN4 will need discuss how to handle the correlation between beam pairs used to receive simultaneously and whether a demod test would be enough to ensure minimum performance.
3. Conclusion
In this paper we provided more analysis on the requirements needed to enable simultaneous reception from different AoAs. We made the following observations:
Observation 1. RF requirements for simultaneous reception are needed.

Observation 2. RF requirements for simultaneous reception can be defined based on the spherical coverage of angle pairs that can be paired.

Observation 3: RAN4 will need discuss how to handle the correlation between beam pairs used to receive simultaneously and whether a demod test would be enough to ensure minimum performance.
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