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1
Introduction
The total radiated MIMO sensitivity (TRMS) requirements for the verification of multi-antenna reception performance of UEs in LTE have been agreed (Clause 8 of TS37.144), and the outcome of the harmonization activity between the MPAC, RTS, and RC+CE methodologies has been agreed (Clause 10.3 of TR37.977).  This concludes the RAN4 effort to develop MIMO OTA test methodologies and to define the UE requirements spanning the following prior study and work items: Rel-11 SI on Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals, Rel-12 WI on Verification of radiated multi-antenna reception performance of UEs in LTE/UMTS, and Rel-13 WI on Radiated requirements for the verification of multi-antenna reception performance of UEs. A corresponding RAN5 WI on Conformance Test Aspects – Radiated Performance of Multiple-antenna Receivers in the LTE UE is tasked with completing the MIMO OTA testing specification (TS37.544).  This work item has addressed the GCF request to develop OTA requirements for MIMO-capable LTE UEs.
2
Description
As part of the class of over the air (OTA) requirements, the TRMS metric seeks to quantify the radiated performance of a handheld UE when receiving a rank-2 MIMO transmission.  This metric is intended to verify the performance of the UE antenna subsystem, RF processing, and demodulation in baseband.  The TRMS metric is measured for handheld UEs in free space utilizing three testing conditions, as shown in Table 1 below.
Table 1: UE testing conditions for TRMS

	DUT type and dimensions
	Testing condition
	DUT orientation angles
	Diagram

	Handset, tablet, CTIA reference antennas
	Free space data mode screen up (FS DMSU) or
YZ plane or Face Up
	Ψ=0;
Θ=-90;
Φ=0
	[image: image1.emf]Z

X

Y

Roll Φ 



	Handset, tablet
	Free space data mode portrait (FS DMP)
	Ψ=0;
Θ=-45;
Φ=0
	[image: image2.emf]Z

X

Y

Roll Φ 



	Handset, tablet
	Free space data mode landscape (FS DML)
	Ψ=90;
Θ=-45;
Φ=0 – left tilt
	[image: image3.emf]Z

X

Y

Roll Φ 




The test equipment measures the sensitivity levels over the air (OTA) at the specified throughput levels for each UE testing condition and UE angular rotation relative to the test equipment antennas.  During the measurement the test equipment emulates the SCMe urban micro-cell (UMi) fading profile, as defined in Clause 8.2 of TR37.977.
The harmonization part of the work item has selected the multi-probe anechoic chamber (MPAC) methodology as the reference methodology and has concluded that one other methodology, the radiated two-stage (RTS), is capable of producing the same propagation conditions of the specified fading profile within certain scope and conditions.  The detailed analysis and outcome of the harmonization effort are captured in Clause 10.3 of TR37.977.  MPAC and RTS methodologies are defined in Clauses 6.3.1.1 and 6.3.1.3, respectively; their diagrams are provided in Figure 1 below.
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Figure 1: Diagrams of MPAC (a) and RTS (b) methodologies
RAN4 has developed a framework for determining the MIMO OTA performance requirements based on a statistical analysis of measured device data.  The TRMS metric for handheld UEs in free space is defined in Clause 8.1.1, and the summary of the agreed requirements is provided in Table 2 below.
Table 2: Handheld UE TRMS minimum requirements for E-UTRA FDD and TDD roaming bands in free space and the primary mechanical mode
	
	Test 1

	Channel Model as defined in clause 8.2 in [7]
	SCME urban micro-cell

	Operating band
	Unit
	<REFÎor>

	
	
	Average, 70
	Average, 95

	1 (FDD)
	dBm/15 kHz
	-94.25
	-92.25

	7 (FDD)
	dBm/15 kHz
	-92.5
	-90.5

	38 (TDD)
	dBm/15 kHz
	-95.5
	-93.5

	41 (TDD)
	dBm/15 kHz
	-95.5
	-93.5

	NOTE:
Applicability for devices supporting 4-receiver architectures is FFS
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