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1 Introduction
The Rel-16 FR2 enhancement WI will study if FR2 UE spherical coverage requirements for PC3 for >20%-tile can be defined. And in last meeting the WF [1] was agreed as below.
	· Companies are encouraged to provide their feasibility studies in RAN4#94 for handheld UE
· Possible enhancement 1: add a different %-tile for EIRP spherical coverage value, i.e., 11.5dBm for n257, n261, n258, and 8dBm for n260 or other lower EIRP spherical coverage value
· Possible enhancement 2: increase current 50%-tile EIRP spherical coverage value by Y dB
· Bands for feasible studies can be prioritized as n257, n261, n260, n258
* If needed, provide parameters related to UE form factor assumption to achieve enhancement of spherical coverage 

requirement
· RAN4#94 should decides to take the below options:
· Alt1: Enhance spherical coverage requirements
· Option1: Enhance %-tile for EIRP spherical coverage value[2][3][5]
· Option2: Enhance dBm value for 50%-tile of EIRP spherical coverage value[6]
· Alt2: Introduce the new power class for handheld UE[4]
· Other options are not precluded 
· Evaluation of feasible studies will be captured in TR 38.831 in RAN4#94.


This paper further discusses on the possibility of enhance UE spherical coverage.
2 Discussion
Spherical coverage actually highly rely on UE antenna performance and also number of antenna modules implemented. As pointed out in [2], during Rel-15 requirement definition lots of simulations were carried out with the assumption of one antenna panel or two antenna panels implemented in FR2 handheld UE. Actually this antenna panel assumption takes the whole UE design constrains into account. Without big improvement in UE design and antenna panel design, the antenna panel performance and also implementation constrains will be expected to be the same.

Observation 1: Rel-15 spherical coverage requirement definition is based on the assumption of UE implemented with one or two antenna panels implemented.

Observation 2: Without big improvement in UE design and antenna panel design, the implementation constrains will be same as Rel-15, and spherical coverage performance is expected to be the same.

Proposal 1: The Alt 1, i.e. enhance spherical coverage requirements by enhance %-tile or dBm, is not considered before there is big improvement in UE design and antenna panel design.
In FR2 the power class is mapped to certain UE type, for example the PC3 actually is handheld UE. The alt 2 here would like to introduce a new power class, in other words new UE type within handheld UE. It is a little difficult to understand what kind of handheld UE actually is different from today’s smart phone and has less constrains in UE antenna module implementation. When there is clear picture, maybe this can be further discussed how to define the improved spherical coverage requirement.
Observation 3: FR2 power class is mapped to certain UE type, and it is not clear what kind of new handheld UE type with less constrains in antenna module implementation that the alt 2 actually is targeting.

Proposal 2: Further clarify which kind of new handheld UE type that the Alt 2 is targeting before discuss the spherical coverage enhancement and the introduction of new power class.
3 Conclusion
This paper further discusses the factors that should be taken into account in spherical coverage requirement definition, and get following observations and proposals.
Observation 1: Rel-15 spherical coverage requirement definition is based on the assumption of UE implemented with one or two antenna panels implemented.

Observation 2: Without big improvement in UE design and antenna panel design, the implementation constrains will be same as Rel-15, and spherical coverage performance is expected to be the same.

Proposal 1: The Alt 1, i.e. enhance spherical coverage requirements by enhance %-tile or dBm, is not considered before there is big improvement in UE design and antenna panel design.

Observation 3: FR2 power class is mapped to certain UE type, and it is not clear what kind of new handheld UE type with less constrains in antenna module implementation that the alt 2 actually is targeting.

Proposal 2: Further clarify which kind of new handheld UE type that the Alt 2 is targeting before discuss the spherical coverage enhancement and the introduction of new power class.
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