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1.	Introduction
The necessity and feasibility study of FR1 hand phantom MIMO OTA test method is one of the scope in Rel-18 MIMO OTA. In RAN4#104e-bis meeting, it was agreed to reuse the same hand phantom of NR TRP TRS testing for the study purpose only [1]:
Sub-topic 3-1 FR1 MIMO OTA for smartphone in browsing mode
Issue 3-1-1: General views on FR1 MIMO OTA for smartphone in browsing mode
Agreements: 
· Further study the necessity and feasibility of the FR1 MIMO OTA test methodology enhancement for Smartphone in browsing mode using hand phantom. 
Issue 3-1-2: Specific phantom to adopt
Agreements: 
· For necessity and feasibility study in Issue 3-1-1: Reuse the same hand phantom of NR TRP TRS testing, i.e., select devices wider than 72mm with the wide hand phantom description and device positioning guideline defined in Annex B.2.3 and Annex B.3.1.1 of TS 38.161, respectively. 


Our general view on hand phantom MIMO OTA has been presented in our precious contribution [2] in last meeting. In this contribution, further discussion is provided.
2. 	Discussion
According to the WID objective [3] for FR1 MIMO OTA, possible enhancement for hand phantom shall take the test methodology defined in TR38.827 and TS38.151 as baseline, in which test zone size is limited to 20cm. Even when we discussing potential enhancement of tablet, it is also agreed to limit test zone size within 20cm. For smartphone, hand phantom of NR TRP TRS testing is agreed to be reused for hand phantom MIMO OTA test method for study purpose only. 
Note that the hand phantom of NR TRP TRS testing is applicable for devices wider than 72mm and narrower than 92cm. The length of smart phone is usually about two times of width, i.e., 144mm ~ 184mm. So the diagonal size would be roughly in the range of 161mm ~ 206mm. That is to say, even only the phone itself is already close or larger than 20cm size.
Observation 1:	The diagonal size of smart phone applicable for wide grip hand is around 161mm ~ 206mm, which is already close or larger than 20cm size limit of test zone.
After installing the devices into the hand phantom, the size of test object is further lager, refer to the positioning guideline of CTIA (also as Figure B.3.1.1-1 of TS 38.161 as below), so the test object size will be larger than 20cm for most devices within 72mm~92mm width.
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Figure 1 (Figure B.3.1.1-1 of TS38.161): Positioning guidance for Wide Grip Hand (© 2001 – 2022 CTIA Certification. Reproduced with permission.), defined in the CTIA Certification OTA Test Plan

Observation 2	the test object size with wide grip hand phantom will be larger than 20cm for most devices within 72mm~92mm width.
Another issue is about orientation. In free space MIMO OTA test, 3 orientation is selected, i.e. DMP, DML and DMSU. By reusing NR TRP TRS hand phantom, only DMP is the reasonable scenario. 
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Figure 2: FS DMP, FS DML, FS DMSU
FR1 MIMO OTA test system is a 2D test system, limited UE orientations will make the final TRMS not fairly averaged so that good UE and bad UE are not well distinguished. 
Following is one example from lab alignment of Rel-17 in [4], the averaged TRMS of PAD_n78_1 is better than PAD_n78_2 by 0.33dB, but the FS_DMP result of PAD_n78_1 is worse than PAD_n78_2 by 1.26dB. The total error is up to 1.59dB.
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Figure 3: measurement results in R4-2207455

Observation 3:	It is not reliable to distinguish good UE and bad UE by a single orientation like DMP.
Based on above discussion, we still think it is not necessary and not feasible to specify hand phantom MIMO OTA test. In our understanding, the OTA performance can be fully verified with the combination of free space MIMO OTA + phantom TRP TRS
Proposal 1:	The OTA performance can be fully verified with the combination of free space MIMO OTA + phantom TRP TRS
3. 	Conclusion
Observation 1:	The diagonal size of smart phone applicable for wide grip hand is around 161mm ~ 206mm, which is already close or larger than 20cm size limit of test zone.
Observation 2	the test object size with wide grip hand phantom will be larger than 20cm for most devices within 72mm~92mm width.
Observation 3:	It is not reliable to distinguish good UE and bad UE by a single orientation like DMP.
Proposal 1:	The OTA performance can be fully verified with the combination of free space MIMO OTA + phantom TRP TRS
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