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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 spherical coverage.
2. Discussion

A WF related with EIRP CDF for mmWave was approved as below [1]
Agreements
· A single power class is defined for handheld UEs operating in FR2 in Rel-15
· FFS for other UE types
· The power class value is defined as the peak EIRP and is band dependent
· Baseline definition: the peak EIRP requirement is defined as the minimum value with no tolerance; it is bounded by the range of values between 22 dBm and 30.2 dBm
· The requirements on max allowed EIRP and upper limit TRP for handheld UEs are defined as captured in R4-1710081
· Agreement on the peak EIRP for handheld UEs is sufficient to complete the power class requirement in Rel-15by Dec 2017
· Specification of EIRP spherical coverage requirement should be finalized in RAN4#85.

Work Plan
· RAN4 #85 (November ’17)

· Finalize the peak EIRP requirement for handheld UEs

· Initial discussion of simulation results for spherical coverage

· Based on the simulation outcome, take a working assumption on the CDF percentile

· RAN4 NR AH #4 (January ’18)

· Continue to improve the simulation effort

· RAN4 #86 (February ’18)

· Initial discussion of measurement results for prototype devices

· Reach agreements related to Step #1

· RAN4 #86bis (April ’18)

· Continue to improve the measurement effort

· RAN4 #87 (May ’18)

· The spherical coverage requirement (percentile and limit value) shall be based on measured data

· Finalize the spherical coverage requirement for handheld UEs

In the last meeting, it was proposed in [2] that RAN4 will 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 based on simulation results provided in the WI. That contribution was not agreed taking into account some companies’ request for further study with measurement of prototype devices. And also, detailed assumptions such as EIRP radiation step size and full screen display etc. were captured as Appendix based on their request. We, however, have a strong concern to have this kind of conditions since it would require several meetings to reach a consensus and there will be a risk that we cannot have any spherical coverage requirement in Rel-15. In order to ensure mmWave performance and complete the work in Rel-15, what we should decide in this meeting is the followings at least.

1. "Target" value for CDF spherical coverage 

 
2. How to move on if prototype devices are not available in time 
For the 1st item, our proposal is still at least 20 dBm at 20 %-tile based on simulation results. If we discard previous studies and start spherical coverage discussions without any target value, the requirement could be much lower performance due to all assumable constraints. 
Proposal 1: EIRP CDF 20 %-tile of at least 20 dBm should be targeted for spherical coverage requirement of full sphere devices in Rel-15
The 2nd one also needs to be clarified since there has been no measurement data so far and it is unclear if sufficient number of prototypes become available in the first half of next year. Hence, it needs to have a common understanding on how to move on if prototype devices are not available in Rel-15 timeframe in order to ensure the performance. We believe even if sufficient number of prototypes are not available, the spherical requirement shall be specified based on simulation and/or measurement results provided until March. If the final result is far away from the target above, how to guarantee spherical performance needs to be discussed further. It is also important to consider actual use cases for hand-held UE i.e. 2 or 3 antenna modules may be required. Note that peak EIRP/EIS values are not sufficient for NR network design i.e. link budget and the spherical ones are essential considering actual use case. Lack of the value in Rel-15 could cause a delay of NR service launch as a consequence.
Proposal 2: The EIRP/EIS spherical coverage requirements shall be specified based on simulation and/or measurement results provided until March at the latest even if sufficient number of prototypes are not available until then. If the final result is far away from the target above, how to guarantee spherical performance needs to be discussed further
3. Conclusion

In this paper, we propose the followings.
Proposal 1: EIRP CDF 20 %-tile of at least 20 dBm should be targeted for spherical coverage requirement of full sphere devices in Rel-15

Proposal 2: The EIRP/EIS spherical coverage requirements shall be specified based on simulation and/or measurement results provided until March at the latest even if sufficient number of prototypes are not available until then. If the final result is far away from the target above, how to guarantee spherical performance needs to be discussed further
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