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1.
Introduction

The FR2 RRM test cases in TS 38.133 [1] specify the angle of arrival for each cell. When completing the test cases in RAN5, a Test Tolerance analysis in TR 38.903 [2] is required to ensure that the test is carried out within the applicable UE side conditions, including the effect of Test system uncertainties.
Where the angle of arrival is from Spherical Coverage directions, there is only a small dB range of applied signal level which meets both the minimum side condition at the lower end, and the maximum side condition at the higher end.
This Tdoc explains the key restrictions and where they apply, and looks at options for test case parameter values.
2.
Side conditions for Spherical Coverage angle of arrival
For illustration, we consider a test case where the UE makes measurements on the Downlink signal, for example in Event-triggered reporting. Some side condition values are band-dependent, and also depend on whether the cell being measured is intra-frequency or inter-frequency, but here we start with worst case:
· Spherical Coverage angle of arrival
· Inter-frequency
· UE Power Class 3

· Band n259

· Maximum multi-band relaxation

· Full RB allocation

· UE is required to make measurements, so side conditions apply
The scenario is however best case on two points:  
· No applied noise (only UE internal noise)
· Only one cell on the frequency (no other intra-frequency cells)
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Figure 2-1: Side conditions when making measurements
It can be seen that when uncertainties are taken into account, the applied level range can be from -87dBm/SCS to -85dBm/SCS, a range of only 2dB. This is very restrictive for the test case design.
When RAN4 specified test cases in 38.133, the test system uncertainties would not have been known and RAN4 is not normally expected to take them into account. It is therefore likely that any issues with spherical coverage direction downlink level may not be revealed until RAN5 performs the Test Tolerance analysis.
3.
Options to increase dB range
In Anritsu’s understanding, the following options are available to increase the dB range of the applied signal, if necessary. For a specific test case, only some may be available – for example, in a test case such as Radio Link Monitoring, it would not be possible to use applied Es only, because the test case relies on a well-defined SNR at the UE baseband. 
· Reduce allocated RBs from 66 to 24 (both wanted signal and AWGN, if used)
· Can be used for all test cases to reduce Io

· Use applied Es only, without noise (already assumed in the section 2 example)
· Can be used if noise contributes significantly to Io
· Useful if Baseband Es/Iot needs to be above a defined value

· Can’t be used where test case needs well-defined Baseband Es/Iot (SNR)  

· If applied noise is used, reduce margin above internal noise
· Useful if Baseband Es/Iot needs to be above a defined value

· Can’t be used where test case needs well-defined Baseband Es/Iot (SNR)  

· For Intra-freq cells, use time-division multiplexing with SSB#0, SSB#1
· Useful to avoid intra-frequency interference and degradation of Baseband Es/Iot

· For 2 AoA test cases, consider whether one AoA can be Rx Beam Peak 
· Useful if one AoA needs to use low signal levels or needs higher dB range

· Can’t be used for Setup 2a, 2b (1 AoA, Spherical coverage directions)  

· For test cases not making measurements, consider Io >-50dBm
· Test system may not be able to deliver >-50dBm  

4. Way Forward
issues with spherical coverage direction downlink level are only likely to be revealed when RAN5 performs the Test Tolerance analysis. Sometimes it may be possible to find a solution by applying offsets (Test Tolerance) to parameter values, but in other cases it may be necessary to update or rewrite the test case in TS 38.133 [1]. Test cases vary and it is difficult to generalise, so we recommend deciding on a per-test-case basis. 
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