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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The new study item of NR frequency range 2 (FR2) Over-the-Air (OTA) testing enhancements was approved in RAN #95-e meeting. As the objective of this study item, the study and discussion of FR2 test methodologies will be focused on UEs with multiple panels, and test methods will be defined for RF, RRM and demodulation.
This is the first meeting for the technical discussion on this SI. This contribution provides our view on the test methodologies.

2 Discussion
The test method for FR2 has been discussed and defined in TR 38.810 and TR 38.884 with the condition of DUT with single-panel. The new SI will develop the test methodology using TR 38.810 and TR 38.884 as the baseline. [1]
[image: ]
In Clause 5.1.2 of TR 38.884, the antenna panel simulation assumption for DUT is that two antenna arrays are integrated in the UE, front side and back side separately.
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The simulation assumption can be reused for defining multi-panel simultaneously transmission test method. With this, the antenna panel in the front of DUT and the antenna panel in the back will transmit with up to 4 DL layers.
Observation 1:        The simulation assumption of DUT antenna panels in Clause 5.1.2 of TR 38.884 can be reused when study multi-panel simultaneously transmission test method.
With the above antenna panel location assumption, taking the two panels simultaneously transmission into account, the test zone of the corresponding test method is required to enclose the whole DUT. The permitted test methods, including DFF, IFF, NFTF in TR 38.810 and CFFNF, CFFDNF, CFFdeltaNF in TR 38.884, can not fully satisfy with the test zone requirement for multi panel simultaneously transmission measurement. Also, the asymptotic expansion approach need to be further verified on its accuracy of deriving the measurement power when two panels transmit simultaneously. And the method of local search for the black-box approach to determine the NF test direction probably need to be improved for the case of dual-panel simultaneously transmission.
In summary, the test zone requirement of test method should be studied in RAN4.
Proposal 1:             The test zone requirement of test method should be studied in RAN4.

3 Conclusions
This paper discussed about the antenna panel location assumption and the test zone of the test method for multi-panel simultaneously transmission, and got the following conclusion.
Proposal 1:             The test zone requirement of test method should be studied in RAN4.
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The objectives for FR2-1 OTA testing for UEs with multi-panel reception and 4DL layer are as follows. «

.

o Define a test methodology for RF/RRM/Demodulation requirements testing for devices that can receive
simultaneously from multiple Angle of Arrival (AgA)

o

000

o

The multiple AgA test setup should enable testing of up to 2 DL Layers with dual polarization for
each angle s

For RRM, the target should be to allow testing of 4 AoAs with 2 simultaneously active AoAs +
Define a test methodology for up to 4 DL MIMO layer demodulation testing »

Note: Revisit whether or not to include the case of transmitting simultaneously in RAN#97 -
Note: Revisit whether or not to include other number of AgAs in RAN#97

Smartphone form factor should be the first priority, other UE types should also be discussed as 2nd priority «

Develop the related preliminary uncertainty assessments for the test methodologies «
®  The tests shall take the test system reuse, test system complexity and test time into account to keep the whole
test costs within a reasonable level.
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Hllustration of the two antenna arrays
integrated in the UE, for Rel-17 simulation




