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Introduction
While RF test cases directly measure physical characteristics of the DUT, such as the transmit power or the spectrum emissions, RRM evaluates the accuracy of the DUT reports or how the DUT reacts to a particular situation or event. For example, Cell 2 becomes X dB higher than Cell 1  The DUT should send a measurement report or try to perform a re-selection procedure. Hence, RRM needs to assess both the TE’s absolute accuracy of the simulated signal as well as the relative accuracy between different signals.
Furthermore, RRM test cases are typically multi-cell, and these cells can be intra-frequency or inter-frequency, from the same or different directions. Thus, a detailed case-by-case analysis is required.
RRM test cases are influenced not only by the test system configuration (e.g. how accurate are the cell powers simulated, etc.) but also by the DUT’s own reception. The fundamental RRM measurement is the SS-RSRP, which is not measured at the DUT antenna, but in the receiver branch. This measurement is defined in [1]:
“For frequency range 2, SS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.”
This is illustrated in Figure 1. 
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Figure 1: RRM SS-RSRP measurement point
In conducted LTE tests, the antenna performance of the DUT was not under consideration, since the cable accessed directly the BB. Nonetheless, in OTA tests, the antenna performance of the DUT plays a relevant role in the measurement outcome. Hence, not only the Test Equipment (TE) Measurement Uncertainty (MU) but also the DUT effects need to be taken into account when doing the uncertainty analysis.
Observation 1: RRM OTA test cases are significantly different to classic OTA tests.
Observation 2: Every RRM test has a different complexity, based on the multi-cell configuration, the frequency allocation, the signal to noise, the type of measurement, etc.
Observation 3: The DUT antenna characteristics also influences the RRM measurement results.
This paper will do a closer analysis of the RRM FR2 test setup and set up the basis to progress in the MU definition.
Discussion
Even though RRM testing is very different to classic OTA testing, the TE is rather similar. There are three (soon to be four) RRM test scenarios defined in [2], which can be classified into two big groups for the purpose of this contribution:
· Group 1: RRM test cases with 1 AoA (angle of arrival)
· Group 2: RRM test cases with 2 AoA
[2] defines the RRM baseline setup based on the RF baseline setup. Thus, the same measurement uncertainty elements already defined for RF can be taken over for RRM. 
Proposal 1: RRM to leverage the measurement uncertainty elements already defined for RF OTA testing.
On addition to the MU elements defined for RF, RRM test cases have AWGN and fading. These signal conditions adds additional MU elements such as the SNR quality. Nonetheless, these elements are already captured in [3].
Furthermore, the test cases in Group 2 require an extension of the Test Equipment (more antenna are needed in the chamber). This extension and other RRM features such as 2 Tx transmission or multiple cells may require additional MU elements. 
Observation 4: Additional MU elements necessary to cover RRM test cases are not precluded.
The distinction between Group 1 and Group 2 test cases plays an important role when talking about the value of the MU. As Group 2 requires a physical enhancement of the test equipment, it is likely that some of the MU elements (especially the quality of the quiet zone MU) will be slightly higher. As the FR2 MU are already high, the proposal is to treat Group 1 and Group 2 test cases separately, to avoid having larger MU than needed for the Group 1 tests.
Proposal 2: Use the RF IFF setup as baseline for the RRM Group 1 MU definition.
RRM test cases do not have spherical coverage-based metrics. All the measurements are taken on a single direction (either the Rx Beam Peak or a direction from the EIS coverage map). Thus, the TRP and spherical coverage EIS metrics are not used for RRM.
Proposal 3: Use the RF EIRP and EIS uncertainty assessments as reference to analyse the RRM MU.
RF MUs are done per test, e.g. UE maximum output power, transmit off power, etc. RRM test cases are more numerous, so having MU analysis for every single test would be challenging. Furthermore, multiple RRM tests have similar configurations. Thus, a classification to address the MU values more efficiently is possible. The classification needs to take into account aspects such as the number of cells, SNR of each cell, type of measurement or evaluation criteria, etc. An initial classification, based on the current RRM WP, is proposed in Table 1. The list is not exhaustive and is meant to be completed based on discussions in RAN5 #85 and future meetings.
Table 1: Grouping of RRM FR2 test cases for MU definition
	MU Group
	Covered test cases / test chapters
	Characteristics

	Measurement accuracy
	5.7, 7.7, 8.5
	2 NR Cells, no fading, DL power accuracy, absolute and relative accuracy of the measurement report. 
1 AoA and 2 AoA, different SNR levels

	Timing tests
	5.4, 7.4
	1 NR Cell, no fading, UL timing accuracy
1 AoA, “favourable” SNR conditions

	Mobility
	7.1, 7.3.1, 8.2, 8.3.1
	2 NR Cells, no fading, relative DL power difference between cells. Measure reaction time of DUT
Changing SNR levels during test

	RRC Re-establishment
	7.3.2.1
	

	Random Access
	5.3.2.2, 7.3.2.2
	Accurate UL power measurements, special PRACH behaviours

	Radio Link Monitoring
	5.5.1, 7.5.1
	1 NR Cell, changing SNR conditions during test, detection of in-sync / out-of-sync
AWGN / Fading

	Event-triggered
	5.6, 7.6, 8.4.2
	2 NR cells, relative DL power difference between cells.
Changing SNR levels during test



Proposal 4: Use Table 1 as basis for identifying the grouping of RRM FR2 test cases for MU definition. New groups / modifications of the existing groups are not precluded and are expected based on discussion.
For each of the groups, there might be an RF test with similar conditions from which some of the MU values can be re-used. Nonetheless, RRM test cases have typically AWGN and / or fading conditions and lower SNR values, which can affect some of the MU elements, for instance the impact of noise. Thus, a detailed analysis shall be done for each MU group, justifying why or why not the RF MU values can be re-used. 
Observation 5: A detailed analysis of each RRM MU group is required in order to identify which RF MU values can be leveraged.
For RRM FR1 test cases, the TE MU are applicable to one cell. The combination of multiple cells is applied during the TT analysis process by superposition.
Proposal 5: Define the FR2 TE MU for one cell. Treat multi-cell scenarios by applying the superposition principle in the TT analysis.
Conclusion
Observation 1: RRM OTA test cases are significantly different to classic OTA tests.
Observation 2: Every RRM test has a different complexity, based on the multi-cell configuration, the frequency allocation, the signal to noise, the type of measurement, etc.
Observation 3: The DUT also influences the RRM measurement results.
Proposal 1: RRM to leverage the measurement uncertainty elements already defined for RF OTA testing.
Observation 4: Additional MU elements necessary to cover RRM test cases are not precluded.
Proposal 2: Use the RF IFF setup as baseline for the RRM Group 1 MU definition. 
Proposal 3: Use the RF EIRP and EIS uncertainty assessments as reference to analyse the RRM MU.
Proposal 4: Use Table 1 as basis for identifying the grouping of RRM FR2 test cases for MU definition. New groups / modifications of the existing groups are not precluded and are expected based on discussion.
Observation 5: A detailed analysis of each RRM MU group is required in order to identify which RF MU values can be leveraged.
Proposal 5: Define the FR2 TE MU for one cell. Treat multi-cell scenarios by applying the superposition principle in the TT analysis.
Proposal 1 has been implemented in [4].
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