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1. Introduction
With the previous agreement on UE peak EiRP limits for 28 and 39 GHz bands and on the use of a 50th percentile point for the spherical coverage CDF requirement, the remaining task is to agree the EiRP value to be specified for each band at the 50th percentile.  This contribution provides simulated spherical coverage data and proposed values for the 50th percentile requirement.
2. Simulation Results & Discussion
Presented below are the 28 GHz CDF data for a market-realistic smartphone product, compatible with an appropriate choice of assumptions compatible with the set agreed in the previous way-forward for spherical coverage [1].
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Perhaps the most fundamental and contentious assumption choice is the number and orientation of mm-wave array modules in the device.  This is less a technical choice than a business one.  Some previous contributions have seemingly relied on a view that, with a new 5G system, the device designs currently in the market must change radically, in order to accommodate much better mm-wave performance.  This is not realistic from the standpoint of consumer acceptance in the market.  At the other end of the spectrum, some contributions seem to present an opposite view that the 5G infrastructure and user experience must tolerate low enough 5G performance in the UE that no design change or burden of innovation would be placed on the UE at all.  We believe this is also not realistic, primarily because the user experience for 5G will be noticeably degraded if a sufficient portion of the sphere is not covered—which would again impact consumer acceptance in the market.
It is hence our view that modest compromises to existing industrial design, and/or some assumed future innovation in antenna improvement without degrading ID, is an acceptable choice to inform the values set in the standard.  The data above is based on a predominantly Glass/Glass/Metal device design with two 1X4 patch antenna arrays oriented toward the left and right edges of the device.  Some compromise of the “full metal” edge is made, which is not detrimental to mechanical/structural requirements and is deemed acceptable from an ID perspective.  Note that, since we are discussing a free-space specification, the possibility of a hand covering one of the arrays is not a factor (i.e. not a reason to consider only a single array).  Summarizing our choice of assumptions:
1. Two 1X4 arrays

2. Full display panel

3. Front/Back/Side housing materials are primarily glass/glass/metal with some compromise

4. Arrays partially intrude into the outer edge

This yields a raw delta-dB from peak to 50th percentile value, for 28 GHz band nominal performance, of 4.4 dB.  From this we must discuss some additional de-rating factors to get a maximum rather than nominal delta-dB value.

1. Additional intra-band variation (variation in the delta-dB, aside from variation in the absolute peak EiRP value): not fully characterized, estimated as 1.5 dB.
2. Measurement vs. simulation margin: our view is that this is a first-order factor for absolute values like peak EiRP, but not a significant factor for the delta-dB value here in question, and estimate this as 0 dB.

3. Finite number of beams penalty: the above data are based on 5 degree incrementing of beam angles.  We can estimate the impact of limiting to a smaller number of beams on 30 degree increments by inspecting the pattern taper (in the relevant plane) of the formed beams at +/-15 degrees from the nominal pointing direction.  We estimate this to contribute an additional 1.5 dB to the raw delta-dB value.
With these corrections, we estimate the maximum delta-dB value to be 7.4 dB for 28 GHz band.

We have not yet directly simulated 39 GHz band for this array configuration.  Based on previous configurations simulated, we estimate there may be an additional 1.5 dB contribution to the delta-dB value for that band.

3. Conclusion
We propose the following delta-dB values be subtracted from the minimum peak EiRP values previously agreed, to establish the 50th percentile EiRP values:
7.4 dB in 28 GHz

8.9 dB in 39 GHz
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