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1.	Introduction
In RAN#103 plenary meeting, the Rel-19 OTA work item was approved in [1, RP-240841], with MIMO OTA objectives as following:
	· Study and develop FR1 dynamic MIMO OTA test methodology with the following aspects
· Reusing Rel-17 16-probes FR1 MPAC system layout
· 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 contribution, we share some initial thoughts on FR1 dynamic MIMO OTA including dynamic channel model and environmental conditions.
2. 	Discussion
The WID objective is about FR1 dynamic MIMO OTA test methodology. To start the work in work group level, first of all it is necessary to align the interpretation of ‘dynamic’ MIMO OTA. As indicated in the WID motivation part,  for static MIMO OTA testing, factors such as UE orientation, MCS (Modulation and Coding Scheme), and Angle of Arrival (AoA) remain fixed. Then in opposite side of static MIMO OTA testing, the dynamic testing should enable dynamic UE orientation, MCS and AoA etc. UE orientation and AoA are related with channel model, MCS is related with scheduling for UE. Actually not only dynamic MCS, but also rank adaptation should also be enabled. 
So the interpretation of dynamic MIMO OTA can be categorized in two aspects: one is dynamic channel model, the other is dynamic scheduling (e.g. MCS, rank, precoding), i.e., link adaptation.
Observation 1:	the interpretation of dynamic MIMO OTA includes both dynamic channel model and dynamic scheduling (e.g. MCS, rank, precoding)
In static MIMO OTA testing, the channel model assumes that the UE antenna is pointed towards the BS in channel model coordinate system, refer to Figure 2-1. 
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Figure 2-1 static channel model assumption
For dynamic channel model, CTIA has worked on it for quite a while. According to CTIA 01.42, CTIA has developed UE route for dynamic channel model for UMa and UMi respectively, refer to Figure 2-2.
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(a) UMa
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(b) UMi
Figure 2-2 UE route for dynamic channel model in CTIA
Based on the UE route, UE speed, Doppler, LOS AoA, etc. of CDL models are also provided in CTIA 01.42 for UMa and UMi respectively, while UMa scenario is prioritized. As mentioned in the WID, during the course of this work item, ongoing communication with 3GPP RAN WG5, CTIA OTA Working Group, CCSA TC9, GCF, GSMA TSG-AP, ETSI MSG TFES, and PTCRB shall be maintained to ensure industry coordination on this topic. It is necessary to take CTIA work on dynamic channel model as important reference.
Proposal 1:	For dynamic channel model, prioritize UMa scenario, and take CTIA outcome as reference.
For dynamic scheduling, the target is to emulate the link adaptation behaviour in field. The gNB should dynamically adjust the MCS, rank, and PDSCH MIMO precoding based on the CQI/RI/PMI reporting for UE. Previous 3GPP work on UE application layer throughput performance shows similar scenario. The Variable Reference Channel (VRC) in clause A.10 of TR 37.901-5 can be reused as applicable.
Proposal 2:	For dynamic scheduling on MCS, rank, and PDSCH MIMO precoding, reuse the Variable Reference Channel (VRC) in clause A.10 of TR 37.901-5 as applicable
Another important aspect is about environment condition. When 3GPP worked on static MIMO OTA, there was once extensive discussion between noise-limited environment condition and SIR based environmental condition (CTIA adopted), and finally noise-limited environment condition is selected. When coming to dynamic MIMO OTA, environment condition needs to be decided as WID objective indicated. In the WID it is mentioned that noise-limited environmental condition is the baseline, so we should work on noise-limited environment condition with priority.
In static MIMO OTA based on noise-limited environment condition, the test procedure is kind of sensitivity search procedure. The downlink signal power is decreased gradually to achieve the pre-defined throughput. For dynamic MIMO OTA, the procedure is to be in a reversed way, i.e., in a pre-defined power profile, checking the UE throughput and the UE throughput results are as performance metric.  
Observation 2:	in static MIMO OTA, the measured downlink signal power (sensitivity) at pre-defined throughput is as performance metric; in dynamic MIMO OTA, the measured throughput under pre-defined power profile is as performance metric.
Proposal 3:	For dynamic MIMO OTA, the measured throughput under pre-defined power profile is as performance metric
Then the downlink signal power profile will be sensitive factor for a reasonable test case design. Further study the pre-defined downlink signal power profile under noise-limited environment condition is needed.
3. 	Conclusion
Observation 1:	the interpretation of dynamic MIMO OTA includes both dynamic channel model and dynamic scheduling (e.g. MCS, rank, precoding)
Proposal 1:	For dynamic channel model, prioritize UMa scenario, and take CTIA outcome as reference.
Proposal 2:	For dynamic scheduling on MCS, rank, and PDSCH MIMO precoding, reuse the Variable Reference Channel (VRC) in clause A.10 of TR 37.901-5 as applicable
Observation 2:	in static MIMO OTA, the measured downlink signal power (sensitivity) at pre-defined throughput is as performance metric; in dynamic MIMO OTA, the measured throughput under pre-defined power profile is as performance metric.
Proposal 3:	For dynamic MIMO OTA, the measured throughput under pre-defined power profile is as performance metric
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