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1	Introduction
[bookmark: OLE_LINK4]The FR1 dynamic MIMO OTA test methodology was initially discussed at the last meeting. Some constructive proposals are proposed by companies and summarized in the WF [1], mainly focus on the following aspects: 
· Dynamic channel model generation and definition 
· Dynamic link adaption scheme
· Environmental condition
· Test system and test zone size
· UE Performance metrics
[bookmark: OLE_LINK2]In this paper, we share our further views on FR1 dynamic MIMO OTA test methodology. 
2	Discussion
Environmental condition is an essential aspect of MIMO OTA test methodology. The debate on this issue went on for many years. A good review was provided in R4-2404142 [2] and quoted as below: 
	It is highly desirable to harmonize the FR1 dynamic MIMO OTA methodologies in industry to avoid the fragmentation experienced with LTE MIMO and the differences in test configurations selected by 3GPP [2], [3] and CTIA [4]. The LS from GSMA [5] provided a good overview of the concerns from European operators based on empirical data with the LTE MIMO OTA test plan in CTIA utilizing the SIR-controlled approach. In summary, the main concern was that “it was not possible to distinguish between good and bad performing devices due to low variance of the results (the deviations were within measurement uncertainty)” while the 3GPP UE noise limited approach “saw at least 10 dB difference between devices” and one “could observe improvements of devices from 2013 to 2016.” The LS from CTIA [6] on the other hand highlighted that “an SIR-based test is more appropriate as antenna efficiency will not play a significant role in MIMO performance when operating in real deployment scenarios.” The main concerns raised over years for these two test plans that resulted in the industry fragmentation is that the CTIA test plan is not able to rank device performance and that the 3GPP test plan is primarily ranking device performance based on antenna efficiency.
Reference: 
[2] TR 37.977, Verification of radiated multi-antenna reception performance of User Equipment (UE)
[3] [bookmark: _Ref162503043]TS 37.544, Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) Over The Air (OTA) performance; Conformance testing
[4] [bookmark: _Ref162535214]CTIA Certification™: “CTIA Certification Test Plan for Wireless Device Over-the-Air Performance, CTIA 01.40: Test Methodology, MIMO, Static Channel Model, Multi-Probe Anechoic Chamber”, latest active version available at: https://ctiacertification.org/test-plans/
[5] [bookmark: _Ref162535224]R5-176033, MIMO OTA Testing, GSMA TSG, 3GPP TSG RAN WG5 Meeting #77, November 2017
[6] [bookmark: _Ref162535246]R5-176863, LS Response to GSMA TSG30_007 (LS Regarding MIMO OTA), CTIA MOSG, 3GPP TSG RAN WG5 Meeting #77, November 2017



In 3GPP, noise-limited condition has been adopted in LTE MIMO OTA test methodology [3] and NR static MIMO OTA test methodology [4]. In the WID [5], it was agreed to adopt noise-limited environmental condition as the baseline. We believe RAN 4 should respect the WID and be consistency with 3GPP static LTE and NR MIMO OTA test methodologies. 
Proposal 1: RAN4 should adopt noise-limited environmental condition to maintain consistency with 3GPP static LTE and NR MIMO OTA test methodologies. 
On the other hand, it would also be helpful and valuable to investigate both of the environmental conditions on their effectiveness of distinguishing between different UE MIMO OTA performance. A measurement campaign can be performed to compare the two environmental conditions. CAICT could provide test resource to support such comparison measurement campaign. 
Proposal 2: Perform a measurement campaign on both environmental conditions, to compare their effectiveness of distinguishing between different UE MIMO OTA performance. 
[bookmark: OLE_LINK9]To perform such measurement campaign, a preliminary noise-limited based dynamic MIMO OTA test method is needed first. Besides, the CTIA dynamic channel models can be used for the comparison purpose. 
Proposal 3: RAN4 decide a preliminary noise-limited based dynamic MIMO OTA test method for performing the measurement campaign. 
Proposal 4: Use CTIA dynamic channel models for the comparison measurement campaign. 
In addition, the UE throughput data collected during the measurement campaign can be used to study/verify the UE performance metrics.
Proposal 5: The UE throughput data collected during the measurement campaign can be used to study/verify the UE performance metrics.
In the WF, it was suggested to discuss proper test zone size:
	Issue 4-2-2: Test zone of test system for dynamic channel model 
Way forward:
· RAN4 should discuss proper test zone size (e.g., 30cm test zone size as target) for the newly defined dynamic FR1 MIMO OTA channel model. Acceptable criteria (e.g., Spatial Correlation deviation) for dynamic channel model generation in the chamber should also be discussed. 


For 3GPP NR FR1 TRP/TRS testing [5], the quiet zone size of 30 cm was defined. However, the QZ/test zone size for NR FR1 MIMO was defined as 20 cm, which hindered its application to DUT with sizes larger than 20 cm and with phantoms. In CTIA, the test zone size for dynamic MIMO OTA is also defined as 30 cm. For dynamic FR1 MIMO OTA testing in 3GPP, it would be good to design a 30-cm QZ/test zone size, to ensure its capability to support larger DUT sizes and more testing scenarios.  
Proposal 6: Define a 30-cm QZ/test zone size for dynamic FR1 MIMO OTA testing.  
3	Conclusion
In this paper, we share our views on FR1 dynamic MIMO OTA test methodology. 
Proposal 1: RAN4 should adopt noise-limited environmental condition to maintain consistency with 3GPP static LTE and NR MIMO OTA test methodologies. 
Proposal 2: Perform a measurement campaign on both environmental conditions, to compare their effectiveness of distinguishing between different UE MIMO OTA performance. 
Proposal 3: RAN4 decide a preliminary noise-limited based dynamic MIMO OTA test method for performing the measurement campaign. 
Proposal 4: Use CTIA dynamic channel models for the comparison measurement campaign. 
Proposal 5: The UE throughput data collected during the measurement campaign can be used to study/verify the UE performance metrics.
Proposal 6: Define a 30-cm QZ/test zone size for dynamic FR1 MIMO OTA testing.  
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