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1.
Introduction

The NR UE Reference sensitivity requirement in TS 38.101-2 [1] has been agreed to include a spherical coverage requirement, with a Way Forward proposed in R4-1811809 [2]. Although the Way Forward was only noted, RAN4#88 chairman’s notes state that EIS spherical coverage will be specified. The approved Way Forward on remaining issues for RRM testing methodology in R4-1811890 [3] asks for input at RAN4#88Bis on how to identify the directions in which the UE RRM test cases can be performed.
This Tdoc considers how to identify the directions used for FR2 UE RRM test cases. 
2.
Way Forward agreed at RAN4#88
In the Way Forward on remaining issues for RRM testing methodology R4-1811890 [3] agreed at RAN4#88 in Gothenburg, slide 4 on Testing methodology contains the text:

· Proposals:
· RAN4#88Bis will study how to define the directions in which the UE RRM test cases will be defined.
· Input from the TE vendors on whether the identification of the directions is feasible is needed.
· Companies are encouraged to provide input on how to identify the directions in which the UE RRM test cases can be performed.
This Tdoc aims to follow the proposals in the Way Forward.
3.
FR2 EIS Spherical Coverage Requirement
For spherical coverage the percentile and dB values are not yet specified in TS 38.101-2 [1], but a Way Forward was proposed in R4-1811809 [2] and it has been agreed that spherical coverage will be specified. An example CR provided at RAN4#88 was R4-1811024 [4], which proposed: 
7.3.2.3
Reference sensitivity power level for power class 3

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal) with peak reference sensitivity specified in Table 7.3.2.3-1. The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link Angle).

Table 7.3.2.3-1: Reference sensitivity 

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.3
	-85.3
	-82.3
	-79.3

	n258
	-88.3
	-85.3
	-82.3
	-79.3

	n260
	-85.7
	-82.7
	-79.7
	-76.7

	n261
	-88.3
	-85.3
	-82.3
	-79.3


The maximum EIS at the 50th percentile of the distribution of EIS measured over the full sphere around the UE is defined as the EIS spherical coverage requirement and is found in Table 7.3.2.3-2 below. 

Table 7.3.2.3-2: UE EIS spherical coverage for power class 3
	Operating band
	REFSENS (dBm) at 50th %ile / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-77.4
	-74.4
	-71.4
	-68.4

	n258
	-77.4
	-74.4
	-71.4
	-68.4

	n260
	-73.1
	-70.1
	-67.1
	-64.1

	n261
	-77.4
	-74.4
	-71.4
	-68.4


The effect of this CR would be to allow a 10.9dB relaxation in Refsens for 50% spherical coverage, and no specified performance for the other 50%. For FR2 RRM test cases, this means that both angles of arrival must be within the 50% where Refsens is specified. As mentioned in R4-1810563 [5], there is no requirement for the 50% coverage to be contiguous, so it could be located anywhere.
4.
Finding the directions
Refsens is defined as 95% T-put of a specified Reference Measurement Channel, and the spherical coverage requirement has two key values: a % coverage and a dB relaxation. For RRM test cases, the aim is to identify the directions in which the T-put is met when a wanted signal level of (Refsens + relaxation) is applied.
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Figure 1: Measuring T-put over a range of directions
Figure 1 shows a simple representation of a UE which meets the (Refsens + relaxation) requirement in 50% of directions. In principle, for each direction the downlink signals and Reference Measurement Channel can be applied at a level of (Refsens + relaxation), and the ACKs/NACKs counted on the uplink to calculate the T-put. Any directions that meet or exceed the 95% T-put requirement are recorded and mapped as valid for RRM testing, and any that don’t meet the T-put are not used for RRM.
The number of directions to be tested to establish the map with sufficient accuracy is for further study, and also the handling/recovery from directions where the UE does not respond. There would be a benefit to align the test method closely with that used for testing the spherical coverage itself, to avoid conflicting results. 
The test equipment downlink power setting uncertainty is estimated at ±[6.7dB] in TR 38.810 [6], and in RAN5 the nominal signal level applied will be increased by this amount, to ensure that the actual level does not fall below the requirement when uncertainties are taken into account. This means that the actual signal level may be higher, and the resulting map is likely to have greater coverage. The map remains valid for the tested UE on that test system, but should not be carried across to other test systems (map is not portable).
The n257 spherical coverage Refsens value proposed for Power class 3 was -74.4dBm/100MHz in R4-1811024 [4], which translates to -154.4dBm/Hz.  
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Figure 2: Levels to assess spherical coverage for power class 3 UE 
The required downlink signal level can easily be provided by the test system.
5.
Usage of directions in RRM test cases 
The Baseline setup for RRM testing in TR 38.810 [6] envisages two TRxPs separated by an angle of 30°, 60°, 90°, 120° or 150°. R4-1809754 [7] proposes an angle of 60° for measurement accuracy testing, and that the UE is tested in N different randomly selected orientations.

Assuming this strategy is agreed for example in measurement accuracy testing, a test case would determine the directions and then check them against the UE spherical coverage map. If the directions were not included in the map, the test system would select another random orientation and check again. 
6.
Way Forward

RAN4 is asked to endorse the following proposals for RRM test cases:
· Proposal 1: The UE directions map for RRM test cases is derived from T-put measurements
· Proposal 2: RRM Test cases select directions from the UE directions map 
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