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1. Introduction

CDF requirements for mmWave UEs have intensively been discussed in RAN4. In this contribution, we share our view for the CDF percentile.
2. Discussion

A WF related with EIRP CDF for mmWave was approved as below [1]
Background on spherical coverage
· Spherical coverage requirement is defined as (RAN4#82 Chairmen minutes)
· RAN4 method for describing spherical coverage of RF parameters is CDF where each point represent equal surface area in sphere surrounding the UE. 
· In Chairman minutes for AH#3 following was agreed
· EIRP for spherical coverage @ somewhere below 50%
· Reported %-tiles in submitted papers below 50 % are 5, 10, 20 %-tiles
Way Forward on spherical coverage
· Companies are encouraged to consider following aspects in addition to the parameters listed in [1]
· Number or antenna arrays and placement options with realistic industrial design including diplay and device case material 
· Perturbation or distortion of mmWave antenna radiation by the LCD, and gap in-between antenna and housing of the UE)
· Possible usage positions of the UE and relevance of spherical coverage 
· Decision beteen two %-tile values will be made based on submissions in RAN#84Bis 
· Assumption is that output power is specified with the waveform and modulation with lowest MPR
· Waveform and modulation is pending for MPR analysis
· dBm Value of %-tiles will be discussed in next meeting
· The requirement should be future-proof especially considering current results is only based on simulation result rather than measurement with practical implementation. 
· Since requirement is only lower limit, no tolerance will be specified
· Test tolerance, as derived from the test system measurement uncertainty, will be defined based on progress in testability
In the last meeting, some companies proposed to specify 50 %-tile only considering UE implementation while we still believe that the lower percentile(s) such as 5 and 10 % are necessary for full sphere devices like smartphone at least. If only 50%-tile is specified, it means that the spherical performance depends on a fifty-fifty likelihood at the cell-edge, which cannot be acceptable from operator’s point of view. It is a fact that LTE UEs have some distribution of antenna pattern which is not covered by TS 36.101. The NR spec, however, is responsible for spherical coverage including antenna aspect and shall guarantee the performance. Although we certainly prefer lower percentile among reported %-tiles of 5, 10, 20 %-tiles, we can also accept 20 %-tile for the sake of progress. Based on companies contributions in RAN4 NR#3 [2-8], the appropriate 20% percentile EIRP would be > 20 dBm but the final achievable value can be further discussed.
Proposal: RAN4 to specify EIRP at no higher than CDF 20 %-tile and the corresponding value to be at least 20 dBm for spherical coverage of full sphere devices.
3. Conclusion

Based on the above, we propose the following.
Proposal: RAN4 to specify EIRP at no higher than CDF 20 %-tile and the corresponding value to be at least 20 dBm for spherical coverage of full sphere devices.
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