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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
One of the objectives for FR1 MIMO OTA enhancement WI was browsing mode scenario for the test methodology. And the topic was warmly discussed in the past RAN4 meetings. To summary the previous discussion, there were two issues to be studied. One was the necessity and/or the benefit of the enhancement on FR1 MIMO OTA in browsing mode. And the other one was related to the quite zone/test zone applicability. The agreements and WF of the two issues [1] were captured below.
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This contribution further discusses the two issues, and presents our further views on FR1 MIMO OTA test methodology in browsing mode.

2 Discussion
In Rel-17 MIMO OTA work item, the test methodology is defined based on free space scenario. As an enhancement which is benefit to actual user experience, the more common using scenario of browsing mode with hand phantom is listed in the objectives of the WI of Rel-18 MIMO OTA enhancement. Single antenna  OTA requirements, like TRP TRS, are specified to verify UE’s radiation performance from the perspective of antenna total efficiency, self interference, noise floor and so on. While, MIMO OTA requirements are aiming to verify not only single antenna performance, but also the relationship of multiple antennas in the UE, e.g. multi-antenna correlation, antenna imbalance and so on. To some extent, the latter part is the most valuable mission of MIMO OTA test. The gain of MIMO capability of UE with sub-6 frequency bands is mainly obtained from spatial diversity, rather than polarization diversity. The antennas equipped in UE, including primary antenna, secondary antenna and so on, rely on their different antenna patterns to provide spatial diversity capability. From this point of view, the patterns of every radiated antenna determine the multi-antenna spatial correlation, and further result in the UE’s MIMO performance. With the above understanding, when the use scenario changed from free space to browsing mode, because of the effect of human tissue near to the antenna radiator, the antenna pattern will be distorted. And it should be noted that the antenna pattern distortions are not uniformly happened on every antenna. Therefore, the multi antenna correlation is consequently changed. This kind of correlation change can not be easily correlated with single antenna performance shift. So MIMO OTA performance can not be easily correlated with SISO OTA performance of UE. 
Observation 1: MIMO OTA performance can not be easily correlated with SISO OTA performance of UE.
Therefore, the UE’s MIMO OTA performance in browsing mode can not be represented by TRP and TRS in browsing mode. The MIMO OTA measurement in browsing mode will provide performance index for UE corresponding to actual user experience. So it is valuable and necessary to develop the FR1 MIMO OTA test methodology in browsing mode with hand phantom.
Proposal 1: It is valuable and necessary to develop the FR1 MIMO OTA test methodology in browsing mode with hand phantom.
Regarding the quiet zone/test zone size issue, the contribution [2] shared their view that current anechoic chamber is applicable to MIMO OTA test in browsing mode, because the 20cm quiet zone can encompass the hand phantom and the test zone size is not impacted by phantom. Besides, the Rel-17 test methodology of MIMO OTA implements with the channel model in horizontal plane with the downlink electromagnetic wave coming from the 2D plane horizontally. In this dimension, the circle with 20cm diameter can adequately surround the DUT and hand phantom, as shown below. Therefore, the 20cm-diameter test zone is applicable for FR1 MIMO OTA testing in browsing mode with hand phantoms.
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Proposal 2: The 20cm-diameter test zone is applicable for FR1 MIMO OTA testing in browsing mode with hand phantoms.

3 Conclusions
This paper discussed about the necessity and benefit of FR1 MIMO OTA in browsing mode with hand phantoms and the applicability of 20cm-diameter test zone. And got the following conclusions.
Proposal 1: It is valuable and necessary to develop the FR1 MIMO OTA test methodology in browsing mode with hand phantom.
Proposal 2: The 20cm-diameter test zone is applicable for FR1 MIMO OTA testing in browsing mode with hand phantoms.
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Tentative Agreement: -

o Collect more measurement data to study the necessity and feasibility of FR1 MIMO OTA test methodology enhancement
for smartphone in browsing mode using hand phantom. -
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Agreement: «

o FFS on the feasibility of reusing the existing quite zone size for FR1 MIMO OTA testing with hand phantoms »

© According to the existing WID, increasing quite zone size is out of scope.




