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1 Background

In this brief note we discuss the CDF method for defining EIRP ans EIS proposed in [1]. 
According to the way forward for the UE in [2] it is to be considered if the CDF of testpoints with a uniform surface density will be used to describe spherical coverage of mmWave UE EIS and EIRP. 
The intent of the method is to ensure a device has a proper radiation performance and a sufficent number of directions are covered. The EIRP/EIS requirement can then be specified in terms of one or several values (percentages) of the CDF obtained by rotating the device. The antenna array should be set to create the beam towards desired direction and then EIRP/EIS is measured from that direction; this is repeated for a certain number of angles/directions. The antenna radiation pattern is different for for all peak beam settings. A plot the CDF of one antenna array gain in Figure 1 (from [1]).

Figure 1: antenna array gain CDF (taken from [1])
But how is the percentile value of the EIRP/EIS going to be used? Can it characterise the power capability of a class of UEs should this be specified in terms of the said EIRP/EIS?
2 EIRP and relation to TRP
The CDF method may give an indication of the UE beamforming capability in DL and UL across a sphere as the device is rotated. However, this capability may depend on the mode of operation and precoding assumed and only refelcts the capability in free space. It is not clear how this can be used. 

For fixed beam settings (antenna weights/precoder) the CDF is related to the TRP, the estimated mean of the distribution described by the CDF is the TRP (its continuous form shown below just for illustration):
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the TRP thus corresponding to a certain percentage of the CDF with fixed beams.
Now, a TRP requirement must be specified in any case since the ACLR is a relative metric and the out-of-band emission in the adjacent channel is also measured as TRP (just as the spurious emissions). A TRP requirement is also needed to ensure the device is using its maximum power when unwanted emissions requirements are verified; using a CDF value is less obvious.
It may be more relevant to define the power class in terms of the TRP for a fixed setting, describing the power capability of the device for any mode of operation and providing a reference for any allowed power backoff to meet emissions mask and ACLR (both specified as TRP). The power tolerance would also be associated with the TRP. A maximum allowed EIRP requirement, corresponding to the extreme values of the CDF, could be specified in addition since EIRP is limited in some frequency ranges and may be tied to regulatory limits for exposure. This should be done not to create conflicting requirements that may limit the design. 
3 EIS and relation to TRS
The receiver sensitivity might be specified as a minimum required EIS, possibly complemented by a TRS requirement. It is not clear how the ACS and blocking requirements would be speficied if the EIS of the wanted channel is specified in terms of a value of a CDF obtained with UE receiver beamforming. For E-UTRA the blocking and selectivity requirements are specified as an allowed desense when the UE is subject to a blocker; setting the interferer power is not obvious if the EIS is specified in terms of a minimum EIS attainable over a percentage of the sphere. The desense allowed would then also be linked to the said percentage. Moreover, for measurements points where the EIS is high (poor sensitivity), the CDF measurement time will be extensive.
Another aspect of blocking is that the input of each antenna element of the array may be limiting rather than the combination of the signals behind the beamforming capability (with variable weights) as measured by the CDF. In the conductive E-UTRA measurements identical fixed blocker signals are present at all the RX antenna ports, and the combined signal determines the detection performance in the presence of the blocker. 

The above merits more investigation before a decision is taken on the measurement method, which does not preclude further work of the CDF method.
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