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1	Introduction
[bookmark: OLE_LINK4]3GPP RAN Plenary approved the new Rel-19 OTA WI [1] in the most recent RAN#103 meeting held in March 2024. One of the primary targets is to develop FR1 dynamic MIMO OTA test methodology, the following objectives are listed in the WID [1]: 
	· Study and develop FR1 dynamic MIMO OTA test methodology with the following aspects
· Reusing Rel-17 16-probes FR1 MPAC system layout
· [bookmark: OLE_LINK2]Study and define dynamic channel model parameters. CDL channel models defined in TR 38.901 and TR 38.827 should be considered as the starting point
· Specify channel model validation procedures and pass/fail limits
· Decide environmental conditions
· Noise-limited environmental condition is the baseline
· Study and define appropriate performance metric under dynamic channel model 
· Develop the preliminary Measurement Uncertainty (MU) assessment for the test system (RAN5)



In this paper, we share our initial views on FR1 dynamic MIMO OTA test methodology. 
2	Discussion
As stated in the WID, the motivation for developing the dynamic MIMO OTA test methodology is to verify UE performance in more realistic environments:
	[bookmark: OLE_LINK1]However, the current test methodology only considers stationary test scenarios, limiting its ability to verify UE MIMO performance under static channel models. For static MIMO OTA testing, factors such as UE orientation, MCS (Modulation and Coding Scheme), and Angle of Arrival (AoA) remain fixed. Consequently, the existing FR1 MIMO OTA test system cannot adequately verify UE performance in realistic environments. Therefore, it is essential to study dynamic channel models and develop corresponding channel validation solution in Rel-19 to create more realistic FR1 MIMO OTA test scenarios.


Dynamic channel modelling is the key aspect for creating test scenarios. The dynamic channel models should be carefully defined to emulate typical real-world time-varying multi-path environments where UE performance can be adequately evaluated. CDL channel models defined in TR 38.901 [2] and TR 38.827 [3] should be considered as the starting point. Some general principles for dynamic channel modelling should be considered: (1) The performance of “good” and “bad” UEs can be effectively differentiated under the dynamic channel models, (2) The test time should be kept within an acceptable level.
Proposal 1: RAN4 should define dynamic channel models which emulate typical real-world scenarios with time-varying multi-path propagation conditions, based on CDL channel models defined in TR 38.901 and TR 38.827.  The following general principles should be considered: 
· The performance of “good” and “bad” UEs can be effectively differentiated under the dynamic channel models.
· The test time should be kept within an acceptable level.
[bookmark: OLE_LINK3]Besides, the adaptivity of the UE under dynamic channel conditions can be tested by dynamic link adaptation, i.e., variable MCS/rank/MIMO precoding by the BS emulator/gNB, which would provide a UE performance closer to its behavior in real field. 
Proposal 2: RAN4 should consider introducing dynamic link adaptation schemes, e.g., variable MCS/rank/MIMO precoding by the BS emulator/gNB. 
Environmental condition is another important aspect of MIMO OTA testing. In 3GPP, noise-limited condition has been adopted in LTE MIMO OTA test methodology [4] and NR static MIMO OTA test methodology [3]. In the WID, it was agreed to adopt noise-limited environmental condition as the baseline. Different from 3GPP, CTIA utilizes the SIR-based approach in the LTE MIMO OTA test plan and the in-development Dynamic FR1 MIMO OTA test plan. For the consistency with 3GPP static LTE and NR MIMO OTA test methodologies, the noise-limited environmental condition should be used. 
Proposal 3: RAN4 should adopt noise-limited environmental condition to maintain consistency with 3GPP static LTE and NR MIMO OTA test methodologies. 
Regarding measurement system, it was agreed in the WID to reuse the 16-probes FR1 MPAC system layout. Quiet zone (QZ)/test zone size is an essential characteristic of a multi-probe anechoic chamber, which directly determines the largest DUT size that can be supported. For 3GPP LTE MIMO OTA testing and 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. For dynamic FR1 MIMO OTA testing, it would be good to design a 30-cm QZ/test zone size, to match the QZ/test zone size of NR FR1 TRP/TRS testing and LTE MIMO OTA testing.  
Proposal 4: Define a 30-cm QZ/test zone size for dynamic FR1 MIMO OTA testing, to match the QZ/test zone size of NR FR1 TRP/TRS testing and LTE MIMO OTA testing.  
3	Conclusion
In this paper, we share our initial views on FR1 dynamic MIMO OTA test methodology. 
Proposal 1: RAN4 should define dynamic channel models which emulate typical real-world scenarios with time-varying multi-path propagation conditions, based on CDL channel models defined in TR 38.901 and TR 38.827.  The following general principles should be considered: 
· The performance of “good” and “bad” UEs can be effectively differentiated under the dynamic channel models.
· The test time should be kept within an acceptable level.
Proposal 2: RAN4 should consider introducing dynamic link adaptation schemes, e.g., variable MCS/rank/MIMO precoding by the BS emulator/gNB. 
Proposal 3: RAN4 should adopt noise-limited environmental condition to maintain consistency with 3GPP static LTE and NR MIMO OTA test methodologies. 
Proposal 4: Define a 30-cm QZ/test zone size for dynamic FR1 MIMO OTA testing, to match the QZ/test zone size of NR FR1 TRP/TRS testing and LTE MIMO OTA testing.  
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