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1 Introduction
FR2 UE REFSENS requirements defined at peak EIS direction for each UE power class have been agreed and captured in technical specifications [1]. In RAN4 #88 meeting, it was also agreed that EIS requirements for each power class shall be specified at the same statistically specified direction as EIRP, in addition to peak direction [2]. One remaining concern is whether the EIS CCDF similar to EIRP CDF should also be captured in order to verify both peak EIS and spherical coverage EIS requirements as collecting EIS CCDF is a relatively time-consuming test process. In this contribution, we would like to share our views on how EIS requirements can be verified with and without beam correspondence.                           
2 Discussion
There have been discussions as whether an EIS spherical coverage requirement similar to the EIRP spherical coverage requirement shall be defined. In RAN4 #88 meeting, it was agreed that for each power class the EIS spherical coverage requirement shall be specified at the same statistically specified direction as EIRP [2], or the same percentage point in EIS complementary CDF (CCDF).        

Though both EIRP and EIS requirements are only defined at two statistically distributed points among all spherical radiation angles, it would not be possible to identify the DUT orientations for these two requirement points without acquiring the entire CDF curve. And the necessity for EIRP CDF measurement has already been agreed in RAN4. Now the remaining concern is whether the EIS CCDF similar to EIRP CDF should also be captured in order to verify both peak EIS and spherical coverage EIS requirements as collecting EIS CDF is a relatively time-consuming test process.
Observation 1: For UE EIS verifications, the remaining concern is whether the EIS CCDF similar to EIRP CDF should also be captured in order to verify both peak EIS and spherical coverage EIS requirements.        

It is our understanding that the CDF curve is essentially a representation of antenna gain distribution in all spherical radiation angles. In principle if Tx and Rx would share the same antenna array/phase shifters and are meticulously designed without substantial mismatch, it can be expected that the EIS CCDF would look very much the same as with EIRP CDF, which is also an indication of beam correspondence. With this assumption, we think it is unnecessary to further collect the EIS CCDF as all the spherical angles versus the percentage points can be referred to the EIRP CDF [3]. However, in practical implementation, the EIRP CDF may not fully correlate with the EIS CCDF, as has been reported in [4] where some deviation between the best DL RSRP CDF and the corresponding UL beam as well as the best UL beam EIRP CDF was observed. As a result, the spatial angles for the peak EIRP and the spherical coverage EIRP may not be the same as those for EIS, though they could be substantially close.     
Observation 2: In practical implementation, the EIRP CDF may not fully correlate with the EIS CCDF, though they could be substantially close for UE with beam correspondence capability.
While EIRP CDF may not fully correlate with EIS CCDF, the DL RSRP CDF should replicate the EIS CCDF, which can actually be captured simultaneously during the EIRP CDF and beam correspondence joint measurement. It is expected that the measurement time for RSRP would be much shorter than that for EIS measurement as the former does not require finding the BER/PER threshold by slowly decreasing DL signal power towards its sensitivity level. For UE without beam correspondence capability, though measuring RSRP may not be necessary for EIRP CDF characterization, it is still beneficial to capture the RSRP CDF for peak and spherical coverage EIS verification instead of taking the entire EIS CCDF as the former approach is much more time efficient.

Observation 3: Though EIRP CDF may not fully correlate with EIS CCDF, the DL RSRP CDF should replicate the EIS CCDF.

Observation 4: DL RSRP CDF can be captured simultaneously during EIRP CDF measurement for UE with or without beam correspondence capability.
Observation 5: The measurement time for RSRP is expected to be much shorter than that for EIS as it does not require finding the BER/PER threshold by slowly decreasing DL signal power towards its sensitivity level. 
Based on the above assessment, we arrive at the following proposals for UE EIS verifications with and without beam correspondence capability.

Proposal 1: DL RSRP CDF is captured simultaneously with EIRP CDF for UE with or without beam correspondence capability.

Proposal 2: EIS is only measured under the device spatial orientation at peak RSRP point.

Proposal 3: The spherical coverage EIS is derived based on the peak EIS and the RSRP gain difference between the peak and the required spherical coverage CDF percentage points.        

3 Conclusion
In this contribution, we share our views on the EIS relations with EIRP and DL RSRP and propose how EIS requirements can be verified for UE with and without beam correspondence.
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