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1 Introduction
During the RAN#88-e meeting, a new Work Item on Multiple Input Multiple Output (MIMO) Over-the-Air (OTA) performance requirements for NR UEs was approved [1]. The objective of this WI is to develop the performance requirements for NR MIMO OTA. Alignment activities are required for labs participating in performance part, and detailed procedure need to be discussed [2].
This contribution presents a detailed work plan for NR MIMO OTA requirements including a set of guidelines for laboratories alignment activities.
2	Discussion
2.1 Framework on NR MIMO OTA requirements development  
2.1.1	General
After discussion in RAN4#96e, it was agreed that clear requirements framework is required prior to measurement campaign, shown as following: 
NR MIMO OTA requirements framework
· Clear requirements framework should be defined prior to measurement campaign
· Agreement was reached that a Lab alignment activity is required before labs/vendors can submit data for the performance requirements definition (similar to LTE MIMO OTA) 
· Detailed work plan for alignment activity will be discussed
· For FR2, simulation approach to define performance requirement is not precluded
· Workplan including detailed simulation assumptions for FR2 simulation campaign need to be defined

Considering the successful stories of LTE MIMO OTA, it would be a good choice for NR MIMO OTA to adopt a similar working framework for the requirements development [3][4]. Labs volunteer to participate in the performance requirement part shall complete the lab alignment measurements and submit the results to RAN4 for review. Companies interested in participating in the performance part are encouraged to make their lab(s) available for the alignment activity as soon as possible.
Proposal 1: Labs volunteer to participate in the performance requirement part shall complete the lab alignment measurements and submit the results to RAN4 for review.
[bookmark: _Hlk53960146]Different from LTE MIMO OTA, the objective of NR WI is to specify performance requirements for both NR FR1 and FR2 UEs. Obviously, different chambers will be utilized for FR1 and FR2 performance measurement since different test methodologies and channel models are defined in TR38.827 [5]. Therefore, lab alignment activities shall be divided in two independent parts. Part 1: lab alignment for FR1; Part 2: lab alignment for FR2 (if applicable). Given the risk of lack of commercial terminals and test systems for FR2 measurement during the timeline of the WI, simulation approach for FR2 requirement development is not precluded. 
Proposal 2: Lab alignment activities shall be divided into two independent parts. Part 1: lab alignment for FR1; Part 2: lab alignment for FR2 (if applicable). Simulation approach for FR2 requirement development is not precluded.
Considering we still have some open issues on the core part, further optimization on the framework for performance part is needed.
2.1.2	Channel Model Validation
· The verification of channel model implementation shall be performed according to the procedures defined in Clause 7.4 of TR38.827.
For FR1 requirements, band n41, n77, n78 and n79 are the 1st priority. Given the timeline of WI, limited bands should be considered in lab alignment activities and the absence of available loops should be avoided. Therefore, in lab alignment activities, we suggest to consider n41,n77 and n78 as 1st priority since it’s hard to achieve loops for band n79 currently.
· Using the channel models defined in Clause 7.2 of TR38.827, adopt FR1 UMi CDL-A for 4Rx bands, and FR1 UMa CDL-C for 2Rx bands. 
· The testing frequencies are the center frequencies corresponding to FR1 bands, as defined in TR38.827 Table 7.4.1-1. Band n41, n77, n78 are considered as 1st priority.
For FR2 requirements, channel model validation shall be performed based on the conclusions of a series of open issues (e.g. down-selection of FR2 channel model and RMC).
Proposal 3: Vendors or labs shall complete the channel model validation in accordance with the requirements of the above items during lab alignment activities.
2.1.3	Calibration and performance alignment
For calibration alignment measurement,
· During the alignment activity, laboratories should use the same set of reference antennas to complete chamber range calibration procedures in both Vertical and Horizontal polarizations. This set of reference antennas can be shipped to each participating lab in serial fashion. 
For performance alignment measurement,
· A set of performance alignment devices (PAD) should be provided to each participating lab in serial fashion to ensure alignment of measurement results. 
· For FR1, band n41, n77, n78 with PC3 are considered as 1st priority.
· Using MPAC for FR1, as defined in Clause 6.2.1 TR38.827. Only one outage point of TP@ 70% is selected for the final performance metric.
· Adopt 40MHz bandwidth and associated other parameters in Table 8.2-2 and Table 8.2-5 in TR 38.827 v16.0.0 as FR1 TDD RMC.
Proposal 4: Labs shall complete the calibration and performance alignment in accordance with the requirements of the above items during lab alignment activities.
2.1.4	Alignment criteria
The detailed criteria for accepting the outcome of the lab alignment activity for labs should be discussed.
Table 2.1.4-1 Requirements for lab alignment results (FR1)
	
	Case
	Band (1st priority)
	Pass/Fail Criteria

	Channel Model Validation
	PDP
	n41, n77, n78
	TBD

	
	Doppler/Temporal Correlation
	n41, n77, n78
	TBD

	
	Spatial correlation
	n41, n77, n78
	TBD

	
	Cross-polarization
	n41, n77, n78
	TBD

	
	Power validation
	n41, n77, n78
	TBD

	Performance Alignment Devices
	PAD_1
	n41, n77, n78
	TBD

	
	PAD_2
	n41, n77, n78
	TBD

	
	PAD_n
	n41, n77, n78
	TBD


Proposal 5: Results for FR1 lab alignment activities shall be reported in the approved format, as specified in Table 2.4.1-1.
2.1.5 Performance requirements development
Define the detailed requirements of the selected bands based on the conclusion of above requirement definition framework.
· Select sufficient commercial devices in the market, smartphone is the first priority. The measurement result of these selected devices shall be submitted by the aligned labs.
· Decide the minimum number of devices (e.g., at least [15]) for defining requirements in each band.
Proposal 6: Select sufficient commercial devices in the market, smartphone is the first priority. The measurement result of these selected devices shall be submitted by the aligned labs.
Proposal 7: Decide the minimum number of devices (e.g., at least [15]) for defining requirements in each band.
3	Conclusions
In this contribution, we discuss the Framework on NR MIMO OTA requirements development including a set of guidelines for laboratories alignment activities.
Proposal 1: Labs volunteer to participate in the performance requirement part shall complete the lab alignment measurements and submit the results to RAN4 for review.
Proposal 2: Lab alignment activities shall be divided in two independent parts. Part 1: lab alignment for FR1; Part 2: lab alignment for FR2 (if applicable). Simulation approach for FR2 requirement development is not precluded.
Proposal 3: Vendors or labs shall complete the channel model validation in accordance with the requirements of the above items during lab alignment activities.
Proposal 4: Labs shall complete the calibration and performance alignment in accordance with the requirements of the above items during lab alignment activities.
Proposal 5: Results for FR1 lab alignment activities shall be reported in the approved format, as specified in Table 2.4.1-1.
Proposal 6: Select sufficient commercial devices in the market, smartphone is the first priority. The measurement result of these selected devices shall be submitted by the aligned labs.
Proposal 7: Decide the minimum number of devices (e.g., at least [15]) for defining requirements in each band.
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