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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 in [1]. Its objectives are listed below:
The objective of this Work Item is to specify MIMO OTA performance requirements for NR FR1 and FR2 UEs， including both SA and NSA. The Work Item’s outcome shall be captured in TS 38.xyz. 

Investigate and specify the following aspects:
-	The work is based on the outcome of SI in TR38.827.
-	Define requirements for the following device types:
-	Smartphone is the first priority
-	Tablet
-	Wearable device
-	Fixed wireless access (FWA) terminal
-	Laptops
-    The performance requirement shall include both NSA and SA
-    Down-selecting of parameters for RMC in TR38.827
 -	Down-selecting of Channel models in TR38.827 for performance requirement 
-    Specify up to spatial multiplexing rank 4 requirements for FR1 and up to spatial multiplexing rank 2 requirements for FR2
-	Define the pass/fail criteria for channel model validation, both FR1 and FR2
· Comparison among radius of 5cm and 10cm PSP validation results is needed for FR2 3D-MPAC systems.
· Further check if we need to specify the reference antenna for FR2 validation 
· Further check whether vertical polarization is sufficient for FR1 Spatial Correlation validation 
-	Consider the SNR analysis for RMC down selection and FR2 requirements definition
-	MIMO OTA performance requirement with head/hand phantoms is second priority – this will be in collaboration with CTIA who plan to work on these aspects
-	Consider positioner blocking effect on specifying performance requirement for FR2
-	Identify exceptional requirements that need to be tested for NSA TRMS
· Example: NSA TRMS requirements for potential UE self-interference due to IMD3 in EN-DC
-	Define how to process the measurement data for FR2 
· Averaging of the measured sensitivity points, or define sensitivity value based on the CCDF
· Other approach is not precluded
-	Potential optimization of test methods for FR1 and FR2 is not precluded: e.g. 
· Further work is suggested to illustrate the DUT rotations
· For FR2, further work to check if test points rotations are to be implemented per channel model to compensate for channel model rotations
· For FR2, re-positioning of the NR MIMO probes to align the probes with NR FR2 RRM probe configurations.
· For FR2, alternative probe configurations (different locations and different number of probes) regardless of probe implementation.
The Measurement Uncertainty (MU) aspects, including potentially test tolerances, and test procedures will be handled in RAN WG5. During the course of this work item, ongoing communication with 3GPP RAN WG5, CTIA OTA Working Group (MOSG, 5G mm-wave OTA Sub-Working group and MUSG), and CCSA TC9 WG1 shall be maintained to ensure industry coordination on this topic.
4.2	Objective of Performance part WI
Specify the FR1 MIMO OTA requirements:
· FR1 TRMS requirements for NSA and SA
· For NSA mode, only NR MIMO OTA requirements will be specified and no additional LTE MIMO OTA requirements will be introduced. 
· Define the detailed Figure of Merit for TRMS, e.g. TRMS@70% or 95% Max-Throughput 
· Band n41, n77,n78 and n79 are the first priority 
· Requirements for SA are the first priority 
· Only specify 4x4 MIMO OTA requirement for 4Rx antenna bands
Specify the FR2 MIMO OTA requirements:
· Define the detailed Figure of Merit for FR2 
· Based on how to process the data, specify the sensitivity value 
· FR2 requirements
· Band n257, n258, n260 and n261 are the first priority

To ensure smooth progress in the work item, it is therefore important to produce a work plan to facilitate the discussion in RAN4. This contribution provides the work plan for the NR MIMO OTA WI.
2	Work Plan
The detailed work plan is listed in the Table 1 below.
Table 1: Work tasks for WI on NR MIMO OTA requirements
	Timeline
	MIMO OTA Work Plan, both FR1 and FR2, SA and EN-DC

	RAN#88-e, Jun '20, Initiate the work item (start core part)

	RAN4 #96-e, Aug '20

	Approve the work plan;
Agree skeleton for the NR MIMO OTA WI TS 38.151;

	
	Discuss contributions on test methodology and requirements, including potential optimization

	
	Discuss initial contributions on channel model validation 

	
	Discuss down-selection of channel models and RMC

	
	Discuss how to process the FR2 data

	
	
	

	RAN#89-e, Sep '20, Start performance part

	RAN4 Merged meeting (#97-e), Oct '20


	Make progress on channel model validation limit 


	
	Discuss the optimization of test methodologies (if applicable)

	
	Make decision on down-selection of channel models and RMC for requirements

	
	Discuss and make progress on how to process the FR2 data

	
	Discuss framework on how to define MIMO OTA performance requirement efficiently 
(including measurement approach and simulation approach)

	
	Start the CR/TP preparation for TS 38.151

	RAN#90-e, Dec '20

	RAN4 #98, Feb '21


	Finalize pass/fail criteria for channel model validation 

	
	Finalize the optimization of test methodologies (if applicable)

	
	Make decision on how to process the FR2 data

	
	Agree on framework of specifying the performance requirement,
including lab alignment procedure (if applicable)

	RAN#91, Mar '21, Finalize the core part 

	RAN4 #98bis, Apr '21
 

	Provide lab alignment results (FR1) from companies intending to contribute to the performance requirement

	
	Provide UE measurement results (FR1) based on reasonable submitting and processing rules from agreed framework of requirement

	
	Discuss initial requirements of FR1 MIMO OTA

	RAN4 #99, May '21
	Conclude on lab alignment of FR1 labs

	
	Further collecting UE measurement results (FR1) from aligned labs

	
	Discuss potential requirements of FR1 MIMO OTA

	
	Start FR2 lab alignment activity, provide lab alignment results (FR2) (if applicable)

	 RAN #92, Jun '21

	RAN4 #100, Aug '21
	Further collecting UE measurement results (FR1) from aligned labs 

	
	Agree on FR1 MIMO OTA requirements

	
	Conclude lab alignment of FR2 labs

	
	Collecting UE measurement results (FR2) from aligned labs

	RAN #93, Sep '21, conclude on FR1 MIMO OTA requirements

	RAN4#100bis, Oct '21

	

	
	Further collecting UE measurement results (FR2) from aligned labs

	
	Discuss potential requirements of FR2 MIMO OTA

	RAN4 #101, Nov '21

	Further collecting UE measurement results (FR2) from aligned labs

	
	

	
	Agree on FR2 MIMO OTA requirements

	RAN #94, Dec '21, conclude on FR2 MIMO OTA requirements, close the Work Item



  
Proposal 1: Approve the detailed work plan in Table 1 for the Work Item of NR MIMO OTA requirements.
3	Conclusion
The overall work plan on the specifying the NR MIMO OTA requirements in 3GPP is proposed:

Proposal 1: Approve the detailed work plan in Table 1 for the Work Item of NR MIMO OTA requirements.
4	References
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