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1	Introduction 
At RAN#95, the WI of NR frequency range 2 (FR2) multi-Rx chain DL reception was approved [1], in which one aspect of RF objectives is to be revisited, copied below for easy reference.  
· Introduce necessary requirement(s) for enhanced FR2 UEs with simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO
· Enhanced RF requirements:
· Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception from different directions with different QCL TypeD RSs
· revisit in RAN#96: RAN4 shall specify the multi-panel spherical coverage requirements based on the directions that are within top N%-tile (N% = 50% for PC3)
· The legacy spherical coverage requirement for reception from a single direction will be kept
· PC3 will be prioritized, other power classes should be considered after the PC3 requirements framework is finalize

In this contribution, we continue to share our views on how to finalize this aspect, focusing on PC3 UEs.  
2	Discussion
2.1 Principle on requirement specification
Back in R15 when legacy spherical coverage requirement for reception from a single direction was discussed and debated, the general understanding is an FR2 UE needs to be equipped with more than one antenna panel to be able to meet the 50%-ile spherical coverage requirement, although this was not explicitly captured in RAN4 evaluation study so flexible implementations can be allowed. In addition, to ensure good field performance, the UE is expected to have two or more panels to deal with beam blocking effects.

When RAN4 specifies requirement for multi-panel reception, it is reasonable to minimize the hardware impact on legacy UEs so they can, through software upgrade, meet the requirement and thus the feature can be enabled. This is in the interests of both mobile operators and end users to facilitate the fast deployment of the feature. 

Proposal 1: The new RF requirements should be specified with the aim to minimize RF impact on legacy UEs/RF designs. 

2.2 Considerations of UE implementations
To support simultaneous DL reception with two AoAs, the UE is expected to use two panels. For such UEs to support the legacy spherical requirements, there could be the following three cases:
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Case 1: UE uses panel 1 to meet the 50%-ile spherical coverage
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Case 2: UE uses both panel 1 and panel 2 to meet the 50%-ile spherical coverage, and the two coverage regions do not overlap 
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Case 3: UE uses both panel 1 and panel 2 to meet the 50%-ile spherical coverage, and the two coverage regions overlap


For Case 1, if we have the condition that both AoAs come from the top 50%-ile coverage, the two AoA simultaneous reception cannot be supported. In other words, for the UE to support it, N has to be larger than 50. Another option is not to restrict the two AoAs are within the top N%-ile coverage. However, it could potentially require more effort in arriving an appropriate value for N.

For Case 2, let us assume the two panels equally contribute to the top 50%-ile coverage, i.e. each accounting for 25%. In this case, N = 50 works. However, the two AoAs must not be close spatially, as they have to come from the non-overlapping coverage regions. 

For Case 3, similar to Case 2, both panels contribute to the top 50%-ile coverage, but with some overlap. In this case, N = 50 works. However, the two AoAs must not be too far apart spatially because the coverage regions of the two panels are contiguous.  

Before the technical work starts in RAN4, it is reasonable to not impose any unnecessary constraints to preclude a certain type of implementation.  

Furthermore, as current 50%-ile requirement is specified as a tradeoff between spherical coverage and realistic UE implementation, there was desire to reuse it for multi-panel reception as expressed at RAN#95. We also share the desire.

It is also important to note that as the companion OTA testing SI [2] starts, there may be testing issues or constraints that would affect the consideration of core requirements. At this stage, such issues are not considered.

Therefore, we propose the following wording change in the WID

Proposal 2: Adopt the following wording in the WID:
As a baseline, RAN4 considers specifying the multi-panel spherical coverage requirements based on the directions that are within N%-tile (N% = 50% for PC3)

3	Conclusions
In this contribution, we further discuss the open aspect of RF objectives and make the following proposals.
Proposal 1: The new RF requirements should be specified with the aim to minimize RF impact on legacy UEs/RF designs. 
Proposal 2: Adopt the following wording in the WID:
As a baseline, RAN4 considers specifying the multi-panel spherical coverage requirements based on the directions that are within N%-tile (N% = 50% for PC3)
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