3GPP TSG-RAN Meeting #97-e                                                                      R4-22XXXX
Electronic Meeting, Sep. 12-16, 2022
Source:
CAICT, OPPO, Keysight Technologies
Title:
R18 New WID: Enhancement of Multiple Input Multiple Output (MIMO) Over-the-Air (OTA) test methodology and requirements for NR UEs 
Document for:
Approval
Agenda Item:
9.1.4
3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Enhancement of Multiple Input Multiple Output (MIMO) Over-the-Air (OTA) test methodology and requirements for NR UEs
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2
Classification of the Work Item and linked work items
2.1
Primary classification
	
	Feature

	X
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 
	Parent Work Items 

	Unique ID
	Title

	880078
	Multiple Input Multiple Output (MIMO) Over-the-Air (OTA) requirements for NR UEs


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title.
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	801001
	Study on radiated metrics and test methodology for the verification of multi-antenna reception performance of NR UEs
	SI code: FS_NR_MIMO_OTA_test
Study item prior to NR_MIMO_OTA Work item

	750044
	Study of test methods for New Radio
	

	850071
	Study on enhanced test methods for FR2 NR UEs
	


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.
3
Justification
In Rel-17 NR MIMO OTA WI, the test methodologies for FR1 and FR2 MIMO OTA were specified, and the corresponding FR1 performance requirements for n41 and n78 bands were defined. FR2 performance part work was unfinished in Rel-17 timeline. 
Apart from the Rel-17 leftovers, further study on other aspects is needed. The Rel-17 NR MIMO OTA WI is target at a limited scenario, i.e., single UE type (smartphone) in single test condition (free space) with few test frequencies. More scenarios should be considered in Rel-18, e.g., UEs in browsing mode with hand phantom. In addition, MIMO OTA performance of other UE types/UE features cannot be verified, including fixed wireless access (FWA). 
To promote the MIMO OTA technique widely used, two key points need to be carefully considered and improved, i.e., the accuracy of the measurement and the cost/time of the measurement. 

Therefore, it is proposed to further study and enhance NR MIMO OTA test methodologies and performance requirements in a Rel-18 new Work Item.
4
Objective

4.1
Objective of SI or Core part WI
The objective of this core part Work Item is to further investigate and enhance NR MIMO OTA test methodologies defined in TS38.151 and to finish the Rel-17 NR MIMO OTA WI leftovers. 
Investigate and specify the following aspects:
· FR2 MIMO OTA test methodology enhancement and leftovers
· Study and define the framework for FR2 MIMO OTA requirement development (1st priority)
· Hybrid of simulation results and measurement results will be considered as the starting point in FR2 requirement definition
· Note: Revisit in RAN#98 to check the feasibility and progress of hybrid simulation and measurement approach.
· The correlation between simulation results and measurement results will be considered

· Simulation assumptions agreed in R17 MIMO OTA WI can be considered as the baseline

· Study how to handle the situation when not enough measurement results can be collected

· Test parameters for FR2 MIMO OTA are defined in TS 38.151, further refinement and supplement is needed based on simulation alignment and practical measurement in the chambers. For example:
· Refining the number of the test points are not precluded.

· Further check the FR2 channel model validation pass/fail limits if more practical measurement results are obtained, e.g

· Whether a tighter pass/fail limit for temporal correlation is necessary

· Pass/fail criteria of power validation
· PC3 is 1st priority, other PCs are not precluded.

· FR1 MIMO OTA test methodology enhancement
· Study, and if necessary, specify necessary enhancements of the FR1 MIMO OTA test methodology (test methodology defined in TS38.151 is the baseline) for the following device types in free space based on operators’ request. 

· For example: Tablet
· Quiet zone of 20cm and 16-probe MPAC system should be unchanged

· Study, and if necessary and feasible, specify enhancements of the FR1 MIMO OTA test methodology for Smartphone in browsing mode using hand phantom. 
· Test methodology defined in TR38.827 and TS38.151 is the baseline

· Test time reduction methodology for FR1 MIMO OTA is not precluded.
· Introduce more FR1 channel models based on operator requests
· Refine FR1 channel model validation pass/fail limits, e.g.
· Pass/fail criteria of power validation
· Develop the preliminary Measurement Uncertainty (MU) corresponding to all newly defined test methodologies and test configurations
· Example expanded uncertainty for test method shall be defined.
The final MU and test tolerances (TT) will be decided by RAN5. 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 FR2 MIMO OTA performance requirements:
·  Rel-17 leftovers, including the following aspects:

· Refine the figure of merits (FoM) and criteria for FR2 MIMO OTA if necessary.
· Further check the additional criteria on the number of test points that can meet 70% maximum throughput
· Decide whether other criteria, e.g. 90% maximum throughput for FR2 is needed
· Specify FR2 MIMO OTA performance requirements.
· Performance work only starts after the performance requirement development framework is concluded
· Target FR2-1 bands, e.g. n258. 

· PC3 is 1st priority, other PCs are not precluded.
· Study the FoM and criteria for FR2 MIMO OTA for other device types.
· UEs with other power classes (PC), e.g., PC1
· Specify recommended test tolerance (TT) for FR2 MIMO OTA performance requirements.
· Specify FR1 MIMO OTA performance requirements:
· Specify MIMO OTA performance requirements for other FR1 bands based on operators’ requests and Rel-17 leftovers. 
· Free space

· Define the framework for FR1 MIMO OTA performance requirements development

· Consider reusing the lab alignment outcome and framework on performance test campaign in Rel-17 WI.

· Additional lab alignment activity not precluded for bands below 1GHz
· Taking following as a starting point to further discuss which information needed including for information disclosure:
· [Number of models tested by the labs]

· Number of vendors that produced the models

· Percentage of tested devices per vendor

· Percentage of models per production year

· [Power Class of the devices]
· Bands n1, n5, n8, n28, n77 are the first priority. 

· Requirements for stand-alone (SA) mode are the first priority.
· Specify recommended test tolerance (TT) for FR1 MIMO OTA performance requirements.
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	TS38.151
	NR MIMO OTA requirements related test aspects
	TSG #102
	Core part

	TS38.151
	NR MIMO OTA requirements for other bands
	TSG #104
	Perf. part

	
	
	
	

	
	
	
	


6
Work item Rapporteur(s)
7
Work item leadership

Leading WG: RAN WG4
8
Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if specific, their task. E.g.: "SA2, SA3, SA5. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "None identified yet".}
9
Supporting Individual Members
	Supporting IM name

	CAICT

	OPPO

	Keysight Technologies

	China Telecom

	Huawei

	HiSilicon

	Spirent Communications

	Sporton

	SAICT

	Element Materials Technology

	Telecom Italia

	Qualcomm Incorporated

	vivo

	Samsung

	

	

	

	

	


