4

[bookmark: historyclause]3GPP TSG RAN WG4 Meeting #104-e	                          R4-2212407
Electronic Meeting, 15th  - 26th August  2022	

Agenda item:	9.1.2.2
Source:	Apple Hungary Kft.
Title:                         MIMO OTA device measurement results and requirement                                                                                     proposal
Document for:	Discussion and Decision
1	Introduction 
According to the agreed on [1] The FR1 MIMO OTA performance requirement pass/fail criteria will be based on the analysis of the data provided by aligned labs.5. Test results submitting:
a. The number of all NR bands each UE supports shall be provided for information when measured TRMS data are submitted.
b. Using the same worksheet template to submit the measurement results (the FR1 MIMO OTA Performance Test Campaign Template will be shared later)
c. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed), and based on the contribution-driven manner.
d. The maximum number of measurement results for each band that each lab can submit is [8]. The labs are also encouraged to submit as much data as possible. 
e. Only the results from aligned labs will be considered for defining requirements.
f. The progress in each lab is encouraged to be shared on the RAN4 reflector (e.g., how many devices have been measured and on which bands).
6. Specify FR1 MIMO OTA performance requirements:
g. The TRMS requirements should be derived from measurement results of commercial devices
h. Minimum number of devices for defining requirements for each band: 15 
i. [TBD] percentile of the CDF is picked from the overall CDF of TRMSaverage,70
j. Performance part of the work will proceed in a contribution-driven manner



2	Discussion 

This contribution is followed by a template spreadsheet with Apple’s data-set contribution for the performance requirement pool of data. Including the following data-points:

a. 3 data-points for n41 @ 70% TP
b. 1 data-point for n41 @ 90% TP
c. 3 data-points for n78 @ 70% TP, two of these data-points are PADs.

 It also have observations and proposals to refine the FR1 MIMO OTA Performance Requirement pass/fail criteria. Considering relevant aspects such as:

a. The current stage of FR1 MIMO OTA test environment development
b. The UEs architecture complexity and manufacturing tolerances variation
c. The implication of joint band passing rate on defining performance requirements


3	Observations and Proposals
Observation 1
HW/SW/FW dedicated to FR1 MIMO OTA test systems are still being refined or under final stages of development. 3GPP RAN4 lab alignment initiative is the first coordinated attempt on better understanding how FR1 MIMO devices can have radiated performance requirement evaluated across different  test systems.
Observation 2
Multi-band devices with complex RF front end, TAS, etc. Can be penalized by additional RF front-end insertion losses.
Observation 3
The passing rate computed from the means of each UE type's TRMS distribution overestimates the passing rate computed from the actual population. By defining a manufacturing tolerance, which is used to relax the population pass/fail limit, a similar passing rate as expected from the average TRMS statistics can be obtained.
Proposal 1
FR1 MIMO OTA test systems are still being refined or under final stages of development, a  performance requirement based on 95% passing rate is proposed.
Proposal 2 
Define a manufacturing tolerance, which is used to relax the population pass/fail limit, a similar passing rate as expected from the average TRMS statistics can be obtained.
Proposal 3
UEs supporting multiple bands must pass the OTA requirements for all applicable bands in order to achieve certification and by introducing the evaluation of a joint band passing rate (JBPR) based on the comparison of the potential requirements against the measured OTA performances over a selected set of bands and evaluating the ratio of the number of passed UEs over the total number of UEs.
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