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1
Introduction
The NR study item has completed the MIMO OTA test methodologies and performance metrics work for NR UEs, both FR1 and FR2, and the outcome has been captured in the TR38.827 [1]. On top of the study outcome, the follow-up WI is required to finalize the next-step work of NR UE MIMO OTA performance requirements.
This contribution provides our views on the topic of NR MIMO OTA and discuss the scope of the follow-up work item [2].
2
Discussion

2.1
Motivation of MIMO OTA WI

The underlying assumptions behind all RF, RRM, and demodulation requirements for FR1 is that the connection between the test equipment and the UE is achieved using cables. That means all the UE FR1 requirements are tested by conducted methodology at the temporary antenna ports and it remains unknown what the actual performance of the UE would be in realistic network conditions with the UE antenna included. 
The NR MIMO OTA test method is the best approach to quantify the performance of the entire device together with its antennas. Thus, for the same reasons 3GPP defined MIMO OTA requirements for LTE [3], these are also needed for NR FR1. Most importantly, until now, FR1 MIMO OTA is the only OTA performance metric for FR1 to identify the actual end-user experience with a UE in the realistic network environment. Therefore, it’s very urgent to start the WI work to fill in this gap of the industry.
Regarding the test methods for FR2, the requirements is only defined based on baseband domain which consistent with conducted requirements for FR1 as the UE antenna and any spatial aspects are omitted. The test methodology is defined in [4] to allow testing of beam-locked baseband features under a “virtually cabled” scenario. Drawing upon the LTE experience, there is a large gap between the “conducted” baseband performances with the actual end-usage performance in a real network. Therefore, an end-to-end performance requirements with antenna factors based on the developed FR2 NR MIMO OTA test method from SI shall also be defined in the WI phase. 
High speed of throughput is a key characteristic of 5G eMBB, for both FR1 and FR2, it's known that “Only baseband” is not sufficient to specify the performance of the entire device in the actual usage scenarios which contains UE antenna performance. Therefore, a MIMO OTA performance requirements of the UE under representative propagation environments more closely resembling the end-user’s experience, is targeted for the scope of the Rel-17 Work item.
The RAN WG4 has been working on the Rel-16 study item “Study on radiated metrics and test methodology for the verification of multi-antenna reception performance of NR UEs” with the objective to define the radiated metrics and test methodology for measuring NR MIMO OTA, both FR1 and FR2. RAN WG4 has completed the work on test methodologies for NR MIMO OTA testing, the next step is to finalize the performance requirement of NR UEs based on the outcome of the SI.
Therefore, it is proposed to finalize the performance requirement work for NR MIMO OTA in a new Work Item. The Work Item’s outcome shall be captured in TS38.xyz.
2.2
Scope and Timeline
The scope of the follow-up WI is stable [2], which has been discussed in previous RAN4 meetings, and most part of the objectives are from the agreed WFs [5-7]. 

The MIMO OTA was agreed as an exception of RAN4 Rel-17 Non-Spectrum related packages in RAN#86 WF agreements [8]: 


[image: image1]
Based on the agreed exception agreement of this topic and clear scope of next steps, we suggest to start MIMO OTA WI in Q3 to continue the smooth and successful progress of this work in RAN4. 
3
Conclusions

Radiated multi-antenna reception performance is one of the most important characteristic to verify the MIMO receiver of the UE under conditions more closely resembling the end user’s interaction with the device. The RAN WG4 has been working on the Rel-16 study item “Study on radiated metrics and test methodology for the verification of multi-antenna reception performance of NR UEs” with the objective to define the radiated metrics and test methodology for measuring NR MIMO OTA, both FR1 and FR2. RAN WG4 has completed the work on test methodologies for NR MIMO OTA testing, the next step is to finalize the performance requirement of NR UEs based on the outcome of the SI.
Therefore, it is proposed to finalize the performance requirement work for NR MIMO OTA in a new Work Item. The Work Item’s outcome shall be captured in TS38.xyz.
Based on the agreed exception of this topic and clear scope of next steps, we suggest to start MIMO OTA WI in Q3 to continue the smooth and successful progress of this work in RAN4.
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RAN4-led Non-Spectrum related R17 WI/SIs


The following possible exceptions can be considered:


-	MIMO-OTA, PC5 for FR2, if approved at RAN#87, can start in Q2 2020








