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1. Introduction
A new study item on the OTA testing of FR2 has been agreed in [1]. In the Rel-18 study, further study for FR2-1 to support NR MIMO including multi-panel UEs with multiple angle of arrivals are to be developed. Furthermore, how to reuse the most of current test methods that have been decided in TR 38.810 and TR 38.884 should be considered. Hence in this paper, we give some initial discussion on testing enhancement of FR2 OTA.
2. Discussion
In the SID [1], the objectives are captured as below:
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Firstly, it can be seen that even though the SID is called FR2 OTA testing enhancement, the objectives only consider the frequency range FR2-1. Due to the large frequency difference of the whole FR2 range, there might be different requirement for test equipment hence it is proposed to make sure that the scope of the SID only covers FR2-1 in Rel-18.
Proposal 1: It is proposed to limit the scope of the SID only covers FR2-1 in Rel-18.
By reading the objectives, the SID tries to define a widely used methodology for RF/RRM/Demod which is to devices that can receive simultaneously from multiple Angle of Arrival (AoA). This will need the core requirements to be defined initially and a corresponding WID for multi-RX chain [2] is also on-going in Rel-18. In the WID objectives, the RF and RRM core requirements are to define “necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO.” Although the core requirements are not defined yet, some key words needs to be captured as: 1, Different QCL TypeD RS; 2, Up to 4 layer DL MIMO. To combine current SID [1] and WID [2], we can conclude that the two AOA should test setup should represent two different QCL TypeD RSs and for each angle 2DL layers with dual polarization should be guaranteed by the new test methodology. 
Observation 1: The two AOA should test setup should represent two different QCL TypeD RSs and for each angle 2DL layers with dual polarization should be guaranteed by the new test methodology. 

In legacy FR2-1 OTA test method as captured in TR 38.810 and TR 38.884, one angle of DL signals coming from BS simulator is considered. In this SID, we are trying to add one more angle of DL signals. During the Rel-17 SID of FR2 OTA testing enhancement SID, a similar test enhancement has been considered for FR2 inter-band CA enhancement as captured in TR 38.884[3].
Corresponding analysis for IFF OTA test systems has been researched for multiple antennae and there impact. Offset antenna is used besides the main antenna for inter-band CA (FR2+FR2) has been introduced.
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Proposal 2: Current study on inter-band CA of FR2+FR2 with offset antenna can be the starting point of the new test methodology.
Some conclusion has been made for following arrangement of the offset antenna:
1, Distance (and angular offset) between main antenna and offset antenna 
2, Arrangement of the offset antenna
3, Angle to fix (tilt) the offset antenna
4, Distance between the offset antenna and a reflector
5, Arrangement of antennae associated with their frequency coverage 
However, as stated in observation 1, the two AOA should represent “typical scenario of two different QCL TypeD RS” and how to decide this should be combined with the core requirement definition.
Proposal 3: How to define the two AOA needs to consider both the test system capability as well as the core requirement definition.
3	Conclusions
In this contribution, we give further discussion on the testing enhancement of FR2 OTA and the observation and proposals are shown as below:
Proposal 1: It is proposed to limit the scope of the SID only covers FR2-1 in Rel-18.
Observation 1: The two AOA should test setup should represent two different QCL TypeD RSs and for each angle 2DL layers with dual polarization should be guaranteed by the new test methodology. 
Proposal 2: Current study on inter-band CA of FR2+FR2 with offset antenna can be the starting point of the new test methodology.
Proposal 3: How to define the two AOA needs to consider both the test system capability as well as the core requirement definition.
4 References
[bookmark: _Ref485384029][1] RP-220988		New SI: Study on NR frequency range 2 (FR2) Over-the-Air (OTA) testing enhancements, Qualcomm Incorporated
[2] RP-221753		Revised WID: Requirement for NR frequency range 2 (FR2) multi-Rx chain DL reception, Qualcomm Incorporated

image1.png
The objectives for FR2-1 OTA testing for UEs with multi-panel reception and 4DL layer are as follows.

Define a test methodology for RE/RRM/Demodulation requirements testing for devices that can receive
simultaneously from multiple Angle of Arrival (AoA)
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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.
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