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1. Introduction
During the RAN4#106 meeting, the FR1 MIMO OTA has been discussed and a WF [1] was agreed. Also there is some further discussion on the three modes of the testing and how to reflect them in the OTA testing. In this paper, we give further discussion on this topic.
2. Discussion
The agreement of FR1 MIMO OTA testing with Hand Phantoms are captured in the WF [1]as:
[bookmark: OLE_LINK32]Sub-topic 2-1 FR1 MIMO OTA testing with Hand phantoms 
Issue 2-1-1: General views
<Agreement>: Keep the previous agreement as below.
· Further study the necessity and feasibility of FR1 MIMO OTA test methodology enhancement for smartphone in browsing mode using hand phantom.

Issue 2-1-2: Quite zone/Test zone size for FR1 MIMO OTA testing with phantoms
<Agreement>: Keep the previous agreement as below.
· 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. 

For the necessity and feasibility study, we have already proposed our test results in our previous paper [2]. For some initial test, we have tried the Hand_DMP and Hand_DMSU with similar definition of FS_DMP and FS_DMSU and the test is illustrated as below. Also we have observed that the largest and smallest delta of free space to hand phantom is 3.4 dB and 0.13 dB respectively. In this case, we see the necessity of investigate the hand-phantom test for MIMO OTA.
As also shown in below figure 1-a and 1-b, at least current hand-phantom defined for SISO OTA test can be reused for DMP and DMSU mode. Furthermore, for DML mode, initially we believe by rotating the DMSU mode with 90 degree with further positioner can be an initial solution to reflect the DML mode. Hence we also see the feasibility of reusing the hand-phantom.
Observation 1: The necessity and feasibility is observed.
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                                            Figure 1-a Hand_DMP                                   Figure 1-b Hand_DMSU
During the discussion, the main concern is that the current quiet zone cannot cover the hand phantom size. From test methodology perspective, the larger quiet zone size leads to larger measurement uncertainty of the test system. Currently if the quiet zone size is not likely to be changed, then the MU caused by the hand phantom will not be reflected. However, if we look back to the MU of SISO OTA, the MU caused by hand phantom is introduced. In this case, we think similar approach can be applied. The quiet zone size can stay unchanged with no MU increase due to the quiet zone size part. Furthermore, the newly MU part of hand phantom can be introduced and hence additional MU can be calculated by counting the larger size of hand phantom.
Observation 2: The hand phantom MU is added in SISO test.
Proposal 1: Apply hand phantom MU to count the larger size of hand phantom.
Secondly, the MIMO OTA performance work has been discussed and couple of agreements are captured as below:
Issue 2-2-1: Noise impact on MIMO OTA performance at low bands
<Agreement>: 
· RAN4 should study low band noise issue. 
· Labs should first exclude the impact of noise before performing MIMO OTA measurements, especially for frequency bands <1GHz. 
Issue 2-2-2: FR1 MIMO OTA lab alignment activity and measurement campaign
<Agreement>: 
· Perform a low-band lab alignment activity at Band n28, to cross-validate the measurement results from different labs and ensure the validity of the data pool for requirements definition. 
· The low-band lab alignment will be performed at Band n28 and no new lab alignment is needed for other bands<1GHz in Rel-18.
· Labs should first examine and exclude the impact of noise before submitting PAD measurement results.
· For bands <1GHz (n5/n8/n28), measurement campaign should not start before concluding low-band lab alignment activity.
· For bands >1GHz (n1/n77), no new lab alignment is needed, and measurement campaign can start among Rel-17 aligned labs at an early stage. 
· Discuss and conclude the framework and time plan for the FR1 lab alignment at RAN4#106-bis-e (Apr 2023). 

For the noise impact for bands below 1GHz, we have also observe such impact on test results. Hence a 20dB attenuation is added after the amplifier of each branch.
Observation 3: Attenuation is added to minimize the low frequency noise impact.
3	Conclusions
In this paper, we give further discussion on the FR1 MIMO OTA, the observations and proposals are captured as below:
Observation 1: The necessity and feasibility is observed.
Observation 2: The hand phantom MU is added in SISO test.
Proposal 1: Apply hand phantom MU to count the larger size of hand phantom.
Observation 3: Attenuation is added to minimize the low frequency noise impact.
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