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Introduction
This contribution is proposing a way forward on AoA direction search for RRM Scenario 3. 
Discussion
In RRM, three different test scenarios/setups have been defined to outline the AoA direction requirements as well as number of AoAs to be used. While [1] uses the terminology of Scenario, [2] uses the terminology of Setup. It should be noted that this information has not been added in [3] yet and is addressed in [4][5]. 
A concise review of the setups is in [2]:
	A.3.15.1 Setup 1: Single AoA in Rx beam peak direction 
There is only one active probe in the test. The DL signals, and noise if applicable, transmitted from the probe, are aligned to the UE Rx beam peak direction (as defined in TS 38.101-2 [19]). 
A.3.15.2 Setup 2: Single AoA in non Rx beam peak direction 
A.3.15.2.1 Setup 2a: Single AoA in non Rx beam peak direction without change in direction 
There is only one active probe in the test. The DL signals, and noise if applicable, transmitted from the probe, align to a direction (AoA) which is from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. The direction (AoA) of the signals shall not be changed between test iterations. 
A.3.15.2.2 Setup 2b: Single AoA in non Rx beam peak direction with change in direction 
There is only one active probe in the test. The DL signals, and noise if applicable, transmitted from the probe, align to a direction (AoA) which is from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. For UE power class 3, the direction (AoA) of the signals shall be changed for each test iteration (for UE power classes other than 3, this is FFS). 
A.3.15.3 Setup 3: 2 AoAs 
There are 2 active probes in the test. The DL signals, and noise if applicable, transmitted from the two active probes, align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. The relative angular offset between the directions (AoAs) of the 2 active probes, shall be changed for each test iteration. The applicable set of relative angular offsets between the 2 active probes is given in Table 3.15.3-1 for each UE power class.



A more high-level overview of the number of AoAs and test directions (ignoring the change in test directions between test iterations) is summarized in Table 1
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Table 1: Number of AoAs and Test Directions for RRM Setups
	Setup
	Number of AoAs
	Test Direction

	Setup 1
	1
	RX Beam Peak

	Setup 2
	1
	Any direction meeting EIS spherical coverage requirement

	Setup 3
	2
	Any pair of directions with each direction meeting EIS spherical coverage requirements



The beam peak direction search requires a rigorous search algorithm based on EIS measurements and pre-defined measurement grids that are defined for UE RF test cases in [6], specifically Annex K.1.2. [7] intends to link the RX beam peak search in an RRM system to the procedure in [6] so that the (single) RX beam peak direction can be used for test cases utilizing setup 1. 
While the baseline assumption is that the RX beam peak search will be performed in an RRM system, an alternate approach to re-use beam peak search result from another UE RF conformance system should be allowed as an option. This has not been defined anywhere yet.
[bookmark: _Ref16766297]Observation 1: It has not been defined whether the beam peak search result from another UE RF conformance system can be re-used
In order to allow for conformance test time reduction, it is proposed to allow the beam peak search result from another UE RF conformance test system to be re-used provided that the same test conditions apply and that the EIS result in the re-used RX Beam Peak direction matches that measured in the RRM system with a TBD tolerance. 
[bookmark: _Ref16766316]Proposal 1: Allow the beam peak search result from another UE RF conformance test system to be re-used when the same test conditions while making sure that the EIS result in the provided RX Beam Peak direction measured in the UE RF system matches that measured in the RRM system with a TBD tolerance.
Directions used for Setups 2 and 3 that require the DUT to meet the EIS spherical coverage requirements in each selected AoA do not require complex and time-consuming search algorithms, e.g., EIS search, as long as it is verified prior to executing the test iterations that the DUT meets the EIS spherical coverage requirements in the selected AoAs. 
[bookmark: _Ref16766304]Observation 2: Directions used for Setups 2 and 3 that require the DUT to meet the EIS spherical coverage requirements in each selected AoA do not require complex and time-consuming search algorithms
RAN4 has introduced two different methods to select testing directions/AoAs in Clause 6.2.1.4.2 of [1]
	For selecting the testing direction (AoA to test the requirement) fulfilling certain preconditions, two methods are feasible from the perspective of RRM baseline measurement setup, as follows: 
- Method 1: Run a pretest in the RRM baseline measurement system to identify all the directions (with a given spatial granularity) at which the UE fulfils a given precondition (e.g. spherical coverage EIS). The testing directions are then chosen out of the valid directions, following a given rule. The precondition to be fulfilled, and the rule how to select the testing direction out of the valid directions, are specified in the test description. 
- Method 2: For each given potential direction, test first a given precondition (e.g. minimum TP for a given power), which validates the direction as valid for testing or not. If the direction is valid, test the requirement, if not, jump to the next potential direction following a given rule. The rule how to select the potential directions and the precondition to validate them as testing direction, are specified in the test description.



The concept of performing a search of AoAs (method 1) or verifying that a potentially random or empirical list of AoAs meet EIS spherical coverage requirements (method 2) has not been incorporated in [2][3] yet. 
In order to allow for conformance test time reductions, it is proposed not to require a pre-defined AoA search procedure to identify suitable AoAs for Setups 2 and 3 and give TE vendors/labs the flexibility to utilize their own algorithms provided they meet the rules, e.g., number of angles, separation of AoAs, etc. One suitable algorithm to determine AoAs for Setup 3, for instance, has been introduced in [8]; the test time to perform this full search is significant. Optimizations are not precluded to this algorithm, e.g., instead of searching for EIS and comparing EIS to EISN%CCDF, the most test time optimized procedure would be to set the DL power of the SS to obtain EISN%CCDF at the centre of QZ and to check if TP meets or exceeds the required 95%. An early exit criterion, i.e., exit the search after N suitable AoA pairs have been identified, could further reduce the search time.
[bookmark: _Ref16766320]Proposal 2: Give TE vendors/labs the flexibility to utilize their own algorithms in order to identify suitable AoAs, provided they meet the rules, e.g., number of angles, separation of AoAs, etc., specified in the test description, for Setups 2 and 3 as long as long as it is verified prior to executing the test iterations that the DUT meets the EIS spherical coverage requirements in the selected AoAs

Conclusion
The following observations and proposals were made in this contribution
[bookmark: _GoBack]Observation 1: It has not been defined whether the beam peak search result from another UE RF conformance system can be re-used
Proposal 1: Allow the beam peak search result from another UE RF conformance test system to be re-used when the same test conditions while making sure that the EIS result in the provided RX Beam Peak direction measured in the UE RF system matches that measured in the RRM system with a TBD tolerance.
Observation 2: Directions used for Setups 2 and 3 that require the DUT to meet the EIS spherical coverage requirements in each selected AoA do not require complex and time-consuming search algorithms
Proposal 2: Give TE vendors/labs the flexibility to utilize their own algorithms in order to identify suitable AoAs, provided they meet the rules, e.g., number of angles, separation of AoAs, etc., specified in the test description, for Setups 2 and 3 as long as long as it is verified prior to executing the test iterations that the DUT meets the EIS spherical coverage requirements in the selected AoAs
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