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1 Introduction

Several different candidate methodologies for MIMO OTA have been proposed. They can be broadly classified into three categories, namely reverberation chamber based methodologies, anechoic chamber based methodologies, and two-stage methods [1]. This paper compares the proposed methodologies from the perspective of the high level requirements in Section 9.1 of [1]. Based on the comparison, it is proposed to narrow down the number of alternatives.

2 High Level Comparison
The table in Section 9.1 of [1] shows seven candidate methodologies classified in the three categories, reverberation chamber, anechoic chamber, and multi-stage methods. Each of them covers two or three candidates.

Table 1. Three categories.
	Category 1
	Category 2
	Category 3

	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods


Next, we revisit the operators’ and terminal vendors’ requirements (Section 4.3 in [1]).

The following high level requirements are agreed by RAN4: 

1.
Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals must be performed over-the-air, i.e. without RF cable connections to the DUT.

NOTE 1:
DUTs to the test house will have accessibility to temporary antenna port for conducted purposes.

NOTE 2:
Temporary antenna port is used to assess to DUT receiver.

NOTE 3:
UE special function to measure antenna pattern is not desirable for MIMO OTA purposes.

2.
The MIMO OTA method(s) must be able to differentiate between a good terminal and a bad terminal in terms of MIMO OTA performance.

3.
The desired primary Figure of Merit (FOM) is throughput.

Based on these requirements we can evaluate the candidate methods.

Table 2. High-level requirements.
	Attribute
	Reverberation Chamber or Anechoic Chamber
	Multi-stage methods

	
	
	2 stage method
	Antenna method

	Requirement 1. Over-the-air performance test without RF cable connection
	Yes
	No
	Only antenna pattern

	Requirement 2. Differentiate between a good terminal and a bad terminal
	Yes 
	Partially (limitations in beam adaptivity, terminal self-noise, and RF matching)
	No (beam pattern alone does not differentiate between good and bad terminal)

	Requirement 3. Throughput
	Yes
	Conducted via temporary antenna connector
	N/A (Capacity metric calculated from antenna parameters)

	Fulfill the high level requirements (yes/no)
	Yes
	No


Table 2 shows that the anechoic and the reverberation chamber based methods fulfill the high level requirements, however multi-stage methods have issues with all the three requirements.

3 Proposal

Based on the discussion in Section 2 we propose that the 3GPP RAN4 focuses on the specification of the real over-the-air based methodologies including reverberating and anechoic chamber methodologies. Due to the fact that Category 3 does not support the high level requirements, it should not be part of future RAN4 MIMO OTA specifications.
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