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1. Introduction
In RAN4#82 how to set the requirement for UE spherical coverage was discussed. There was no agreement on how to set the requriement but following agreement was captured in to the chairmen minutes
Agreement: 

 Proposal: For CDF method, RAN4 method for describing spherical coverage of RF parameters is CDF where each point represent equal surface area in sphere surrounding the UE. 

· Companies are encouraged to study the advantage of this CDF method.

· The other method(s) are not precluded.

In this paper we discuss UE spherical coverage and how to set requirements for it. 
2. Discussion

In [3] we shared a CDF drawn based on fixed test points of 2x2 patch antenna array. The antenna arrangement data was simulated and was based on theoretical calculation. In practice, the patch array should not be used to cover full sphere, not even hemisphere because it will lead to very poor performance in some beam directions. 
2.1. CDF or combined arrays
We made some simulations on one possible solution to extend UE spherical coverage beyond 2x2 patch array. The resulting simulated CDF is shown in Figure 1. In comparison to the curve shown previously [3] this curve includes variation caused by some of the impairments discussed in [4]. The resulting peak EIRP value shown in the curve is 32.3 dBm. If RAN4 decides to set requirements for spherical coverage, companies are encouraged to study sources for errors in antenna arrangements and their impact to achievable EIRP. 
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Figure 1 CDF of antenna arrangement with extended UE Spherical coverage
2.2. Requirement setting
Figure 1 also plots CDF percentiles values from the curve. It should be noted that our intention is not to propose CDF curve but only to set requirements for percentiles. Every antenna arrangement creates a unique CDF curve and defining the curve would in practice mandate the implementation architecture. Which percentiles should be defined, is not clear at this stage since more information from other companies are needed. 
It should be noted that in addition to the EIRP (and EIS) percentiles, we are proposing in peak EIRP requirement [4]. 

Some companies have raised concerns on how to ensure the UE spherical coverage is evenly distributed [7]. The concern is that for example, how ensure that not all the points below e.g. 20 % are in the same direction. This would allow large dead angle in the implementation. We do not fully understand what is the system level problem with this, in radiated environment there can be situation where OTA link is blocked and then system searches for better connection from reflected paths. If this is somehow identified as a real problem, we would prefer to handle this by setting min level for EIRP over any angle or very low percentile requirement, like 5 %. However, doing that, may not be beneficial since this would steer the design to favor omnidirectional antenna arrangements over high directivity arrangement which are better for system performance.       
3. Conclusion
We presented our understanding on feasible UE spherical coverage CDF which includes analysis of some production and frequency variation. 

We also discussed the requirement setting with CDF.  
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