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1 Introduction
NR supports several OTA test methods for RRM requirements testing including DFF and IFF. The FR2 RRM requirements support 1 AoA and 2 AoA scenarios, while not all test methods can support 2 AoA case. In this contribution we provide views on the issue and propose several solutions on how to avoid impacts on the test coverage and still allow sufficient flexibility on test method selection.

2 Discussion
In RAN4 #90 meeting it was noted that from the test methodology perspective several methods were agreed to be supported for RRM OTA testing in FR2 but not all methods support 2 AoA scenario. 

In particular, the following methods are agreed to be supported for RRM radiated testing in accordance to the NR Test Methods SI conclusions [1]:

· Direct Far Field (DFF)

· Simplified Direct Far Field (Simplified DFF)

· Indirect Far Field (IFF)
The detailed description of the respective methods is provided in TR 38.810 Section 5.2. The permitted test methods rely on different physical principles (DFF and IFF). One of the key differences among these methods is that IFF methods are applicable for testing devices with larger radiating aperture, while DFF methods are limited for testing of devices with maximum one antenna panel with D ≤ 5 cm active at any one time or with more than one antenna panel D ≤ 5 cm without phase coherence between panels active at any one time [1].

	Table 5.3-1: DUT Antenna Configuration
DUT Antenna Configuration

Description

1

Maximum one antenna panel with D ≤ 5 cm active at any one time

2

More than one antenna panel D ≤ 5 cm without phase coherence between panels active at any one time

3

Any phase coherent antenna panel of any size (e.g. sparse array)

Table 5.3-2 indicates the high-level applicability of test methods by DUT Antenna Configuration.

Table 5.3-2: Overview of test method applicability for permitted test methods

DUT Antenna Configuration

Direct Far Field (DFF)

Indirect Far Field (IFF)

Near Field to far field transform

(NFTF)

1

Yes

Yes

Yes

2

Yes

Yes

Yes

3

No

Yes

No

NOTE:
A positive indication means that applicability exists for at least one RF test cases for the given DUT Antenna Configuration




All the permitted test methods including DFF, simplified DFF and IFF have certain pros and cons (achievable MU, cost, volume size, tested device size). It is expected that different test system vendors may support RRM testing setups based on different methods without restrictions. In addition, certain device form factors (with large antennas or with larger form factors) can be tested using IFF methods only.

Observation #1: Certain device types (with large antennas or with larger form factors) can be tested using IFF methods only

In principle, the developed RRM OTA test methodology allows 2 AoA testing, however, not all permitted test methods are applicable for 2 AoA testing.

	-
Antennas, polarization, simultaneously active AoAs:

-
N dual-polarized antennas transmitting the signals from the emulated gNB sources to the DUT.

-
The antennas transmit into the test zone in such a way that signal polarization does not prevent the DUT receiving a consistent, predictable power level.

-
N ≥ NMAX_AoAs, where NMAX_AoAs is the maximum number of simultaneously active (emulating signal) angles of arrival AoAs.

-
For the scope of Rel-15 testing NMAX_AoAs = 2. 

-
For UE RRM baseline measurement setup based on DFF, the supported NMAX_AoAs = 2.

- 
For UE RRM baseline measurement setup based on simplified DFF, the supported NMAX_AoAs = 1

-
For UE RRM baseline measurement setup based on IFF, the supported NMAX_AoAs = 1.


Observation #2: Simplified DFF and IFF methods cannot support 2 AoA RRM testing

As mentioned above not all methods are applicable for 2 AoA RRM tests. Therefore, in case RAN4 introduces 2 AoA performance requirements as mandatory, then the simplified DFF and IFF setups could be ruled out and can no longer used for testing of devices with small form factor. Also, it remains ambiguous on what happens to the DUTs with larger from factors which can be tested using IFF only. Therefore, to avoid precluding use of either test methods it is recommended that 2 AoA RRM tests are defined as optional requirements for all device types such that UE can pass the conformance certification using simplified DFF or IFF test methods. In addition, if needed, 1 AoA test cases with similar test purposes can be introduced. Alternatively, the 2 AoA tests can be considered as optional only for case of using IFF test methods.
Proposal #1:

Do not preclude using IFF test methods for RRM testing. Further discuss the following options:
· Option 1: Define 2 AoA RRM tests as optional

· Option 2: Allow UE to skip 2 AoA RRM testing for IFF based setups
3 Conclusion

In this contribution we provide views on the issue and propose several solutions on how to avoid impacts on the test coverage and still allow sufficient flexibility on test method selection. In summary, we make the following proposals:

Proposal #1:

Do not preclude using IFF test methods for RRM testing. Further discuss the following options:

· Option 1: Define 2 AoA RRM tests as optional

· Option 2: Allow UE to skip 2 AoA RRM testing for IFF based setups
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