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1 Introduction
mmWave UE REFSENS requirement has been heavily discussed in last RAN4 meeting [1-5] where one of the key aspects which is not yet agreeable is at which EIS CDF percentage point the REFSENS level shall be defined [5]. In this contribution, we propose to define mmWave UE REFSENS at the lowest % point of EIS CDF (peak gain direction) according to our observations in [6].

2 Discussion
The essence of REFSENS requirement is not only an indication of how low a received signal can be correctly decoded (below a certain % of bit error rate or packet error rate), it is also used as the reference signal level for all receiver blocking tests. mmWave UE REFSENS requirement has been agreed to be defined based on EIS (Effective Isotropic Sensitivity). The EIS level however would depend on the signal beam direction which could have a relatively wide power range. In consideration of the spherical coverage efficacy in UE receiver sensitivity, the CDF approach has been proposed. Knowing that there may be a few sensible CDF percentage points which can be considered for REFSENS definition [5], the associated beam directions may not all be suitable for other blocking tests. Therefore, selecting a particular beam direction which fits well in both REFSENS and blocking requirements would be crucial.

In a separate contribution on mmWave UE blocking tests in this meeting [6], we’ve observed by beamforming simulations that the peak gain beam direction (or the lowest % point of EIS CDF) would be a rational choice as it avoids the frequency dependent beamforming gain (or blocker direction uncertainty) which also represents the worst-case blocking condition for all blocker frequencies. On the other hand, if there would still be concern on the efficacy of spherical coverage, a supplement requirement at a higher EIRP CDF percentage point (such as 80%) may also be specified which however would be decoupled from the REFSENS definition.
Proposal 1: mmWave UE REFSENS is defined at the lowest % point of EIS CDF (peak gain beam direction) which is also used as the reference signal level and fixed beam direction for all other blocking tests.   

Proposal 2: A supplement requirement at a higher EIS CDF percentage point (such as 80%) may also be specified for the purpose of ensuring spherical coverage.
3 Conclusion
In this contribution, we consider the mmWave UE REFSENS definition not only from the received signal sensitivity point of view, but also the suitability for all other receiver blocking tests. The concluded proposals are summarized below. 
Proposal 1: mmWave UE REFSENS is defined at the lowest % point of EIS CDF (peak gain beam direction) which is also used as the reference signal level and fixed beam direction for all other blocking tests.   

Proposal 2: A supplement requirement at a higher EIS CDF percentage point (such as 80%) may also be specified for the purpose of ensuring spherical coverage.
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