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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the last RAN4 meeting #108, the consensus was reached on FR1 MIMO OTA test with hand phantom [1] that the test methodology with hand phantom with FR1 MIMO OTA would not be specified in Rel-18, considering the complex technical issues on the size of quiet zone and test scenarios, and the limited time budget for the work item. On the other hand, further informational discussions in Rel-18 are allowed.
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This contribution further discusses the proper test scenarios which should be considered in FR1 MIMO OTA test methodology.

2 Discussion
In the previous RAN4 meetings, some contributions present the measurement results and analyses of MIMO OTA on some FR1 bands with hand phantom. There are also some arguments that the results are less of confidence because of quiet zone issue. Considering the test methodology will not be specified in Rel-18, it is plenty of time to further discuss the issues on the test methodology for FR1 MIMO OTA and the proper work procedure.
Generally, to develop a test methodology for OTA, the first issue to be solved is determining the required test scenarios for FR1 MIMO OTA, such as DMP, DMSU and so on. Next step, the test system requirements which can fulfill the corresponding requirements of the test scenarios need to be specified, such as the phantoms and the size of quiet zone and test zone. And finally, the feasibility of the test environment is studied, e.g. the quality of the selected channel models in the test zone.
For hand-held scenarios, the majority usage scenarios are griping UE vertically and griping UE horizontally, illustrated as below.
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From the observation of the contribution from CCSA TC9 in 2020, it is roughly half and half of usage of vertical grip and horizontal grip, for video browsing scenario [2].
[image: ]
Besides griping vertically and horizontally, the tilts of the UE also need to be considered. Three popular tilts are shown as below, i.e. vertical to the ground, 45-dgree tilt and screen-up.
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From user experience point of view, all of the three tilts are common scenarios for daily usage. The final test scenarios for FR1 MIMMO OTA with hand phantom will be down-selected from the above six use scenarios.

Observation 1: There are six common use scenarios for UE hand-grip usage, as shown above.

Proposal 1: The final test scenarios for FR1 MIMMO OTA with hand phantom will be down-selected from the above six use scenarios.

The requirement for the six candidate test scenarios is considered in the following. For the scenarios with vertically hand grip, there are already some analyses on the size of quiet zone/test zone for the three DUT tilts. The illustrations are collected and re-organized from the contribution of R4-2309467 [3]. It is shown that at least 30cm quiet zone/test zone is required for FR1 MIMO OTA with hand phantom vertically grip. For the tilt of vertical to the ground, although the hand phantom is not modelled in the simulation, it is clearly concluded that the DUT and hand phantom are embraced by the 30cm quiet zone/test zone from TRP TRS experience.
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Observation 2: At least 30cm quiet zone/test zone is required for FR1 MIMO OTA with hand phantom vertically grip.

Regarding the scenarios with hand phantom horizontally griped, the relevant hand phantoms are not specified or introduced in 3GPP. The simulations can not be performed. 3GPP could consider to specify or introduce the hand phantoms horizontally grip from other SDO for further study on quiet zone/test zone requirement for FR1 MIMO OTA with hand phantom horizontally grip.

Proposal 2: 3GPP could consider to specify or introduce the hand phantoms horizontally grip from other SDO, with the observation that griping the UE horizontally is a common use scenario for smart phone daily usage.

3 Conclusions
This contribution further discusses the proper test scenarios which should be considered in FR1 MIMO OTA test methodology. And provide the following proposals.

Observation 1: There are six common use scenarios for UE hand-grip usage, as shown above.

Proposal 1: The final test scenarios for FR1 MIMMO OTA with hand phantom will be down-selected from the above six use scenarios.

Observation 2: At least 30cm quiet zone/test zone is required for FR1 MIMO OTA with hand phantom vertically grip.

Proposal 2: 3GPP could consider to specify or introduce the hand phantoms horizontally grip from other SDO, with the observation that griping the UE horizontally is a common use scenario for smart phone daily usage.
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. Sub-topic 1-2 FR1 MIMO OTA test with Hand phantoms .

Issue 1-2-2: Feasibility of FR1 MIMO OTA test with hand phantoms -

<Agreement>: .

e It is not feasible to specify FR1 MIMO OTA test methodology with hand phantom in Rel-18. «

.

Issue 1-2-3 How to treat the study on FR1 MIMO OTA test with Hand phantoms in RAN4? ..

<Agreement>: .

e Further informational discussions on FR1 MIMO OTA test with hand phantoms should be allowed in Rel-18. «
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