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1. Introduction
Some RRM aspects related to NR design were briefly discussed in previous RAN4 meetings. In this paper we discuss the definition of measurements related received signal strength for mmWave devices and highlight some possible problems related to OTA testing.
2. Discussion
RSRP was defined in LTE as a measure of the absolute level of the received signal strength from a certain cell. The value is measured by the UE and reported to the network for RRM purposes (mobility, load balancing, etc). Measurement accuracy requirements are defined in TS 36.133 and corresponding test cases check the UE actually meets these requirements. One important thing to note is that the requirements are defined “at the UE antenna connector”. The side conditions that are defined in the requirements and test cases can be easily measured at the UE antenna connector. This is valid for all RRM/demod requirements that are defined in terms of absolute power levels.
Even though the discussion on the design of the measurements for NR has just started, it is likely that there will be a will to introduce some measure of received power level similar to RSRP in LTE.

For mmWave devices it is a common assumptions that all the necessary testing will be performed OTA, as such, there is no physical access to the antenna connector in the UE. Consequently, the definition of the requirements will have to change and a new reference point will have to be introduced. In this paper we further elaborate on some issues related to this change.
In OTA testing, the signal power received by the DUT (actually the electric/magnetic flux density at the surface of the device) can be measured and calibrated by knowing the transmit power and the gain of the antenna used on the receive side (below we will refer to this as Pin). As such, the “input” signal power at the UE can be calculated.  
When the UE measures the received signal power, the antenna gain will be automatically included in this measurement (unless the antenna gain is not included on purpose). The value that the UE would report Preport will depend on the antenna gain in the direction in which the signal is coming from as shown below:

Preport=Pin + Antenna Gain (1).

From a test point of view, it would not be possible to check that Preport is within a pre-defined accuracy tolerance (Pin + tolerance) without accurately knowing the antenna gain in that given direction. 

It should be noted that UEs will have different antenna gains in different directions and even for the same Pin received from different transmission points that are not co-located, the Preport will be different. This is illustrated in Figure 1 below. From a system point of view, Preport should include the antenna gain of the receive beam that will be used to receive signals from a given transmission point. In this discussion the underlying assumption here is that some beam sweeping mechanism that enables the UE to measure different transmission points with different beams will be defined.
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Figure 1. UE performing received signal power measurement
Considering the analysis presented so far, it seems very difficult to set up a meaningful test of absolute received signal power measurement accuracy without accurately knowing the UE antenna gain(preferably in different directions). This issue should be further investigated. Also, a suitable reference point for the requirement side conditions should be further investigated. 
Observation: It should be investigated whether it is possible to define a predictable OTA test for measurement of absolute receive power levels. 

Considering the above analysis it seems that the only way to define a meaningful test would be to take the antenna gain out of the measurement result, or set up a test in such a way that the antenna gain cancels out. One possible was is to perform measurements on signals coming from the same direction (using the same Rx beam) and only check the relative accuracy. This setup seems rather limiting but it should be further investigated if it would be enough or not.
3. Conclusion
In this paper we briefly analysed some issues related to OTA testing for RRM measurements and the reference point at which the side conditions for the requirements are defined. Based on our analysis we made the following observation:
Observation: It should be investigated whether it is possible to define a predictable OTA test for measurement of absolute receive power levels. 

As the “UE antenna port” cannot be used as a reference point for requirements that are tested OTA, it should be investigated what an appropriate reference point is for the mmWave frequency range.
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