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1. Introduction
At RAN4#87 meeting [2] was agreed which introduced test parameters and metrics for NR FR2 RRM testing in TR 38.810 [1]. However, there are still following pending items to conclude the SI with this regard as per [3]:
· Open issues for RRM test parameters and metrics initial MU assessment
· Reference point definition for Test parameters for RRM testing to be controlled by TE is FFS (e.g. SNR)
· Feasibility of implementation of identified test parameters and metrics
· Initial assessment of the MU elements related to the identified metrics and parameters
· Reuse the MU elements in DFF method for RF testing as starting point, define the new contributors related to RRM metrics (if any)
· Identify key elements contributing to the MU. 
· At least analyse the MU factors and provide initial assessment for DL SNR and power level accuracy/range
· Detailed analysis of MU is up to RAN5
In this paper we address the reference point and the implementation feasibility of test parameters and metrics (highlighted in yellow), while the MU discussion in handled in a separate contribution in [4].
2. Discussion

Following test parameters and metrics have been identified in the latest technical report [1] for NR RRM FR2 testing:

Test parameters for RRM testing to be controlled:

-
SNR of DL signal at reference point.

-
DL power level at reference point (e.g. EPRE) (from AoA).

-
Relative DL power level of 2 signals at reference point


-
From intra-frequency or inter-frequency cells


-
From the same AoA or different AoAs

-
Relative DL timing of 2 signals at reference point

-
Faded DL channel for each signal

-
AoA for signals arriving at reference point

Metrics for RRM testing:

-
UL PRACH level transmitted by the UE 
-
Relative UL PRACH level transmitted by the UE

-
Timing of UE UL transmission relative to DL signal

-
Relative timing change of UE UL transmission relative to DL signal

-
Timing measurement of UL events caused by events on the DL
In the following, we address each of them w.r.t. further definition and implementation feasibility.

Parameter: DL power level at reference point (e.g. EPRE) (from AoA).
Considering the black box testing approach, the only reasonable location for the reference point is the centre of quiet zone. Calibration of the DL power level (S) for the required active AoAs (as per the applicable procedure) is required to set the required S at the reference point.
Parameter: SNR of DL signal at reference point.
Same reference point as for DL power level shall be taken i.e. the centre of quiet zone. 
SNR is a power relation, as such the calibration of each of its power components (S and N) at the reference point, ensures the feasibility of setting the required SNR. The calibration of N (AWGN) is done similarly as for S, for the AoA antennas, from which it is transmitted. 

Parameter: Relative DL power level of 2 signals at reference point

Same reference point as for DL power level shall be taken i.e. the centre of quiet zone. 

Similarly as for SNR, this is a power relation (S1/S2), as such the calibration of each of its power components (S1 and S2) at the reference point, ensures the feasibility of setting the required relation. These applies to same and different frequencies and/or AoAs.
Parameter: Relative DL timing of 2 signals at reference point

Since powers and time parameters shall apply at the same time, same reference point as for DL power level shall be taken i.e. the centre of quiet zone. 

The signal path in the test system consists mainly of cable length, while only the last part of it is OTA. In addition, the signal propagation speed OTA is faster than through cables, and due to the symmetry of the chamber, the OTA parts are mostly the same for different paths (probes). As such, the main differences in time delays are dependent on differences of cable length for different paths, and the relative timing setting becomes a purely conducted question. The same feasibility as for similar legacy requirements is given.   

Parameter: Faded DL channel for each signal

Same reference point as for DL power level shall be taken i.e. the centre of quiet zone. 

In terms of generation in the OTA chamber, only TDL models will be used for Rel-15. These models introduce only power (attenuation), time (delay) and frequency (Doppler) changes to the signal coming from a single AoA antenna. Considering the above power and time setting feasibility, as well as the antenna BW being much larger than the Doppler spectrum of the model, the feasibility of generation of the TDL channel at the reference point per signal is given. 
Metric: UL PRACH level transmitted by the UE 
Assuming beam reciprocity, the PRACH (UL signal) will be expected and checked only in the same AoA as the respective DL. An UL PRACH in another AoA, is also not of interest in real operation, since it would lead to a failed PRACH effort. The PRACH level will be an EIRP measurement. 
Following the same rational as for DL, i.e. considering the black box testing approach, the only reasonable location for the reference point is the centre of quiet zone (same as for DL).  

Calibration of the UL measurement path from the reference point to the required AoAs (as per the applicable procedure) is required.
Metric: Relative UL PRACH level transmitted by the UE

Same reference point as for PRACH level shall be taken i.e. the centre of quiet zone. 

This is a power relation (PRACH1/PRACH2), as such the calibration of each of its power components (PRACH1 and PRACH2) at the reference point, ensures the feasibility of measuring the relative PRACH level change. This applies to the same and to different frequencies and/or AoAs (though the expected repeated PRACH effort will be probably at the same frequency and AoA).

Metric: Timing of UE UL transmission relative to DL signal
Same reference point as for DL time shall be taken i.e. the centre of quiet zone. 

Similar to DL, the relative timing setting becomes a purely conducted question. The same feasibility as for similar legacy requirements is given.   . 

Metric: Relative timing change of UE UL transmission relative to DL signal

Same reference point as for DL/UL time shall be taken i.e. the centre of quiet zone. 

Same as above.
Metric: Timing measurement of UL events caused by events on the DL

Same reference point as for DL/UL time shall be taken i.e. the centre of quiet zone. 

Same as above.
Summarizing the above analysis we propose the following:
Proposal 1: Power level and power level relation parameters and metrics are set and/or measured assuming the centre of quiet zone as reference point. Respective calibration for the required AoAs is required and shall be provided by the TE.

Proposal 2: Time and relative time parameters and metrics are set and/or measured assuming the centre of quiet zone as reference point. No further aspects compared to the conducted testing are expected to be considered in RAN4.
Parameter: AoA for signals arriving at reference point

Full AoA coverage and potential beam-steering scenarios, can be realized utilizing the 2-axes positioning system between the UE and TE antennas. Characterizing figures for such positioning system are mostly speed and accuracy (e.g: 50°/s speed with ±0.1° accuracy). These are especially important in case of dynamic scenarios (e.g. beam-steering), which assume continuous changing of AoAs during the test. However, such requirements might be unrealistic within Rel-15 timeframe, given that no static requirements exist yet. 

Observation 1: Scenarios with continuous changing of AoA during the tests are feasible utilizing the 2-axes positioning system between the UE and TE antennas.

On the other hand, a set of AoA offset between 2 simultaneously active probes has been defined: 0°-180° with 30° granularity. These AoA offsets can be realized through multiple fixed antennas in the OTA chamber and/or antenna positioners. However, scenarios where the AoA offset changes immediately during the test, would introduce difficulties to the implementation with antenna positioners, since these would require a transit-delay to move from one position to the other. 

This feasibility analysis applies also to the case when the AoA of a single active probe test, shall suddenly change. If the change offset is also from the list: 30°, 60°, 90°, 120°, 150° and 180° already supported in the RRM BLS, then no additional complexity is added to the BLS. Also from an UE requirement perspective, we don’t see any reason, why any one active probe AoA change, should happen with offsets other than from the two active probe scenarios.
Proposal 3: For a single active probe scenario, in case that sudden change of AoA is required, the RRM BLS shall enable following relative angular change between initial and target AoA: 30°, 60°, 90°, 120°, 150° and 180°.
Observation 2: Scenarios with sudden change of AoA (1 probe) and AoA offsets (2 probes) during the tests are feasible utilizing switching fixed antennas in the OTA chamber. Utilizing antenna positioners would require the introduction of an allowed transition-delay to enable moving the antenna from one position to the other.
2. Conclusion
This paper analyzes the definition and the feasibility of the identified parameters and metrics for UE NR RRM FR2 testing in UE RRM BLS. Following proposals and observations are made:   

Proposal 1: Power level and power level relation parameters and metrics are set and/or measured assuming the centre of quiet zone as reference point. Respective calibration for the required AoAs is required and shall be provided by the TE.

Proposal 2: Time and relative time parameters and metrics are set and/or measured assuming the centre of quiet zone as reference point. No further aspects compared to the conducted testing are expected to be considered in RAN4.

Observation 1: Scenarios with continuous changing of AoA during the tests are feasible utilizing the 2-axes positioning system between the UE and TE antennas.

Proposal 3: For a single active probe scenario, in case that sudden change of AoA is required, the RRM BLS shall enable following relative angular change between initial and target AoA: 30°, 60°, 90°, 120°, 150° and 180°.

Observation 2: Scenarios with sudden change of AoA (1 probe) and AoA offsets (2 probes) during the tests are feasible utilizing switching fixed antennas in the OTA chamber. Utilizing antenna positioners would require the introduction of an allowed transition-delay to enable moving the antenna from one position to the other.

Based on the above proposals, a TP for TR 38.810 has been proposed in [5]. 
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