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1. Introduction
The new study on FR2 OTA testing enhancements was approved in RAN #95e meeting with the following objectives [1]:
	The objectives for FR2-1 OTA testing for UEs with multi-panel reception and 4DL layer are as follows.

· Define a test methodology for RF/RRM/Demodulation requirements testing for devices that can receive simultaneously from multiple Angle of Arrival (AoA)
· The multiple AoA test setup should enable testing of up to 2 DL Layers with dual polarization for each angle
· 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 AoAs 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
· FR2 test methods defined in TR 38.810 and TR 38.884 should be used as the baseline. 
· 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.



There are two checking points for the scope of UE RF and UE RRM test methodology respectively. In this paper, we provide our views on the scope of SI on Rel-18 FR2 OTA testing enhancements.
2. Discussion
2.1 Test methodology for UE RF requirements
For the checking point of revisiting whether or not to include the case of simultaneous transmission, as approved in [2] during RAN#94e, the UL multiple panel transmission has been included in the Rel-18 NR MIMO Evo WID. The following objectives are related to the UL multiple panel transmission feature:
	6. Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)
· UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission
· The total number of layers is up to four across all panels and total number of codewords is up to two across all panels, considering single DCI and multi-DCI based multi-TRP operation.
· UL beam indication for PUCCH/PUSCH, where unified TCI framework extension in objective 2 is assumed, considering single DCI and multi-DCI based multi-TRP operation
· For the case of multi-DCI based multi-TRP operation, only PUSCH+PUSCH, or PUCCH+PUCCH is transmitted across two panels in a same CC.



Therefore, it is worth to specifying the test methodology for RF requirements enabling the testing for both multi-Tx and multi-Rx considering the forward compatibility. It is very important to avoid the situation that a brand-new test system would be needed in the future for multi-Tx which will increase the test cost.
Observation 1: The requirements for multi-Tx will be specified in the future as this feature is part of the Rel-18 NR MIMO Evolution WI.
Observation 2: It is worth specifying the test methodology enabling also multi-Tx besides multi-Rx considering the forward compatibility to avoid the increase in testing cost.
In addition, from testability point of view, there will not be a challenge to support both UL and DL by using the same measurement setup. For example, the measurement antenna for the legacy test setup has been able to support UL and DL RF requirements testing. 
Given that there is currently no WI for multi-Tx requirements, the corresponding test methodology can be de- prioritized. With that, we have the following proposal:
Proposal 1: To extend the scope to include the study on the test methodology for multi-Tx from a testing system forward compatibility point of view. The objective for multi-Tx with 2nd priority. 
2.1 Test methodology for UE RRM requirements
For the checking point of revisiting whether or not to include other number of AoAs in RRM testing, per the objective in [1], the target should be to allow testing 4 AoAs with 2 simultaneously active AoAs. Hence the baseline is TDM transmission between the pairs of 2 AoAs. In the legacy measurement setup for RRM testing, the test setup can only support 30°, 60°, 90°, 120°, 150° and 180° angular separations between two AoAs.
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Figure 1: Legacy measurement setup of RRM characteristics
While for multi-panel UE, as shown in Figure 2, there will be 4 AoAs and the angular separations should be defined for two beam pairs rather than two AoAs. Therefore, the angular separations for UE RRM testing should consider more flexibility on the angular offset legacy RRM test setup. 
Observation 3: The definition of angular separations for UE RRM testing would be based on the beam pairs which is different from legacy RRM test setup. The legacy measurement setup with 30°, 60°, 90°, 120°, 150° and 180° angular will lead to improper beam pair selection.
Proposal 2: To consider more flexibility on the angular separations for UE RRM testing.
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Figure 2: Example for UE RRM requirements testing
Proposal 3: To approve the corresponding revised SID in [3].
3. Conclusion
In this paper, we provide our views on Rel-18 NR FR2 OTA testing enhancements. The following observations and proposals are made:
Observation 1: The requirements for multi-Tx will be specified in the future as this feature is part of the Rel-18 NR MIMO Evolution WI.
Observation 2: It is worth specifying the test methodology enabling also multi-Tx besides multi-Rx considering the forward compatibility to avoid the increase in testing cost.
Proposal 1: To extend the scope to include the study on the test methodology for multi-Tx from a testing system forward compatibility point of view. The objective for multi-Tx with 2nd priority. 
Observation 3: The definition of angular separations for UE RRM testing would be based on the beam pairs which is different from legacy RRM test setup. The legacy measurement setup with 30°, 60°, 90°, 120°, 150° and 180° angular will lead to improper beam pair selection.
Proposal 2: To consider more flexibility on the angular separations for UE RRM testing.
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