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1 Introduction

In RAN4 July AH meeting, there are discussions about how to mapping the test conditions at the reference point in the chamber and the reference point of UE measurement at BB. And in [1][2] this topic is captured as one of the open issues need to be solved.
For Demod the WF is as below.
	· How to calculate the SNR at the reference point for a wanted SNR at the BB of the UE:
· RAN4 defines a methodology how to calculate the SNR set by the TE at the reference point for a wanted BB SNR
· How to capture the methodology and corresponding SNR value in the specification is FFS


For RRM the WF is as below.
	· The test procedure for RRM RSRP/RSRQ measurements shall be discussed as a part of RRM performance requirements and test case definition. It is FFS how to resolve the ambiguity that TS emulates EPRE and SNR/SINR at the reference point and is not aware of the DUT Antenna gain and IL which are taken into account in RSRP/RSRQ reported by DUT. This needs also to be handled as part of performance requirement definition. No further activity expected within the SI.


This paper gives our opinion on this open issue.
2 Discussion
The challenge of testing UE Demod and RRM performance under OTA environment was discussed in [3] and the reference diagram is in figure 1. The main problem is that test system can only set the test conditions at the reference point in the chamber, but BB can only see the conditions in the BB interface which include the additional antenna array and RF component gain and loss. This causes the test condition that BB sees is different from the test system set.
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Figure 1 Illustration of UE demod and RRM test condition
From our understanding, this problem already exist in LTE and was not been considered as a problem. As shown in figure 2, the reference point of Demod and RRM test in LTE is the antenna connector, and the test system does not need to consider the UE RFFE and RFIC gains and ILs before BB. This is purely belongs to UE implementation.

Observation 1: In LTE, similar problems also exist, i.e. the test condition setting in antenna connector is different from UE BB measurement.
From UE implementation perspective, although BB measurement is at the BB interface, what UE does now in LTE is that UE can do calibrations of each RF path and know the gains and ILs. By adjusting the power levels UE can exactly know the power levels setting at the testing reference point, i.e. the antenna connector.
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Figure 2 Reference point of Demod and RRM test in LTE

Observation 2: In LTE, calibration was used to compensate the power level differences caused by RF gain and IL between the reference test point and BB interface.
Similar approaches in implementation can be used in NR though more complex. As shown in figure 3, UE needs to calibrate the gains and ILs of each beam. When testing Demod and RRM performance, UE knows the beam that it choose then use the corresponding gains and ILs. 
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Figure 3 Illustration of mmW NR UE calibration

Observation 3: Beam based calibration could be used to compensate the power level differences caused by RF and antenna gain/IL between the reference test point and BB interface.
From testing perspective, what we need to guarantee is the whole UE performance under certain environment conditions, irrespective of what kind of UE implementation it use.
Therefore, in our understanding test system only need to guarantee the test condition at the reference point in the chamber and does not need to consider the gains/ILs caused by UE antennas and RF. Besides, the uncertainty of the UE beam based calibration may need to be considered in the test conditions.
Observation 4: Testing need to guarantee the whole UE performance and should be independent of UE implementations. Test system only need to guarantee the test condition at the reference point in the chamber.
Proposal: Test system only need to guarantee the test condition at the reference point in the chamber and does not need to consider the gains/ILs caused by UE antennas and RF.
3 Conclusion

Observation 1: In LTE, similar problems also exist, i.e. the test condition setting in antenna connector is different from UE BB measurement.
Observation 2: In LTE, calibration was used to compensate the power level differences caused by RF gain and IL between the reference test point and BB interface.
Observation 3: Beam based calibration could be used to compensate the power level differences caused by RF and antenna gain/IL between the reference test point and BB interface.
Observation 4: Testing need to guarantee the whole UE performance and should be independent of UE implementations. Test system only need to guarantee the test condition at the reference point in the chamber.
Proposal: Test system only need to guarantee the test condition at the reference point in the chamber and does not need to consider the gains/ILs caused by UE antennas and RF.
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