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1
Introduction

In the Rel-16 WID on NR RF requirements for FR2 [1], it is clarified “This work item will also study if FR2 UE spherical coverage requirements for PC3 for >20%-tile can be defined.” In this contribution, we discuss possible enhancements of FR2 UE spherical coverage requirement for Rel-16.
2
Discussion

In RAN4#92 meeting, three contributions [2-4] were treated about the enhancement of PC3 spherical coverage requirement. As briefly summarized, following proposals were presented in these contributions.

· Define 20%-tile spherical coverage requirement for PC3 [2].
· Introduce a new UE capability for the coverage enhancement in terms of %-tile point [3].
· Keep the current 50%-tile requirement [4].
As concerns to modifying or adding the PC3 requirement were raised in RAN4#92, a more practical approach would be to introduce a new power class for the enhanced spherical coverage requirement as presented in [3].
There are four power classes defined in Rel-15. For wider spherical coverage than PC3, PC4 is already introduced for the High power non-handheld UE, which is a natural target of the enhanced PC3. It is our understanding that the current PC3 requirement is not the best to achieve a good user experience and system performance because EIRP over 50% of sphere is not guaranteed at all; further the current PC4 requirement is not likely for the handheld device, it is beneficial to introduce a new power class for enhanced handheld UE between PC3 and PC4 in Rel-16.
Observation 1: It is beneficial to introduce a new power class for enhanced handheld UE between PC3 and PC4 in Rel-16.
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For the enhanced PC3, there are different ways to enhance the spherical coverage requirement.
· Keep EIRPs and enhance the spherical coverage %-tile.

· Keep the spherical coverage %-tile and enhance EIRPs.

· Enhance both the spherical coverage %-tile and EIRPs.

UE vendors could take different approaches to achieve better spherical coverage. One is to add more antenna panels to cover more directions. Another approach is to increase the peak EIRP, so that the coverage better than the required spherical coverage EIRP is improved because the EIRP over all the direction is improved. 

There were some concerns to increase the spherical coverage %-tile, for example, it may be quite challenging to place more than two antenna panels in a small form factor for handheld devices. In this regard, the second approach may be suited to improve the coverage enhancement. Other approaches are not precluded; thus we propose further analyze what the implementation assumption is for wider spherical coverage.
Proposal 1: We further analyze what enhancement is possible from the Rel-15 PC3 requirement for the handheld devices by taking the UE implementation constraints into account.
In [3], the signaling aspect of new power class is also discussed. The proposed signaling is an additional UE capability on top of the existing power class. The additional UE capability information indicates the enhancement in terms of %-tile. In other word, the proposed approach is to use the power class for the peak EIRP and UE type; the spherical coverage performance becomes an independent entity from the power class and can be separately signaled. Thus, this approach looks consistent with the concept that the spherical coverage is improved by adding more antennal panels; higher the number of antenna panels implemented, higher the spherical coverage achieved.

If this implementation approach is the common understanding and is acceptable to RAN4, then, the proposed signaling structure will be a good approach. However, there can be different implementation approaches so that it looks premature to decide the UE capability structure without concluding the implementation assumptions for wider spherical coverage.
Proposal 2: We further discuss the signaling aspects of the new power class considering the UE implementation assumptions.
For the latter case mentioned above (improved peak EIRP), it is more consistent to add a new power class.
3
Conclusions 

In this paper, we have discussed the possible spherical coverage requirement enhancement.
Observation 1: It is beneficial to introduce a new power class for enhanced handheld UE between PC3 and PC4.
Proposal 1: We further analyze what enhancement is possible from the Rel-15 PC3 requirement for the handheld devices by taking the UE implementation constraints into account.
Proposal 2: We further discuss the signaling aspects of the new power class considering the UE implementation assumptions.
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