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1 Introduction

This paper discusses the addition of the applicability of MIMO OTA test methodologies in TS 37.544 [2] based on TR 37.977 [1].
Section 12 in TR 37.977 [1] Table 12.4-1 provides a comparison between methodologies including important information on applicability.

It is necessary to capture the applicability of each method in TS 37.544 [2].

2 Discussion
Table 1 is taken from 37.977 Table 12.4-1 but showing only the methodologies that are harmonized and items that related to the applicability of methods.

Table 1: Comparison of harmonized methodologies
	Attribute
	Anechoic Chamber
	Multi-stage methods

	
	Multi probe
	2 stage method rad.

	MIMO OTA attributes not yet tested
	

	DUT size constraints
	Depends on chamber size1, and

number of active antenna probes and

channel emulator ports to fit

required active antenna probes
	Depends on chamber size1
(SISO chamber quiet zone)

	Other Considerations
	

	Non-intrusive test mode for DUT

antenna pattern measurement
	Not required
	Required

	Major equipment elements for MIMO OTA

 test setup (all need MIMO BS emulator)
	MIMO capable anechoic chamber to fit

antenna probes and channel emulator
	SISO anechoic chamber with

additional antenna

and channel emulator

	DUT Antenna radiation pattern adaptation,

performance discrimination
	Yes2
	Feasibility study not yet performed3

	Dependence on number of UE Rx ports
	N/A
	The two probe RTS system is only applicable to UE with 2 Rx antennas

	Note 1: 
Chamber size depends on the size of the UE and the frequency of the test.

Note 2: 
Based on preliminary feasibility study.
Note 3: 
It will require DUT feedback mechanism.


Regarding DUT size constraints, the test zone size for MPAC has not bene fully studied within 3GPP. The theory of spatial correlation for an eight-probe system with 45 degree angular spacing, starts to break down at 0.7 λ. CTIA in [4] has documented this in [10] Table 2.3.3.2-1where a slightly large figure of 1 λ was chosen as the test zone limit for an 8x2 probe system. By using more probes the test zone can be increased e.g. for a 16x2 probs system with 22.5 degree angular spacing the test zone starts to break down at 2 λ.

The test zone size for RTS is based on the same criteria as the SISO quiet zone which his typically much larger than the DUT size.
In addition, the harmonization outcome in section 10.5.3a of [1] stated:

2. Considering the positive outcome of the MPAC/RTS harmonization analysis, the following applicability criteria for the MPAC/RTS harmonization are proposed based on the current understanding of the RTS methodology capabilities:

a.
The harmonized RTS system is a two-probe system capable of measuring devices with two Rx antennas. Devices with more Rx antennas are not supported.

b.
The RTS method is only applicable to devices which do not change their antenna pattern in response to the radio environment.

c.
The RTS method requires device support for the antenna test function (ATF) defined in TR 36.978. The ATF access of devices depends on the support of chip vendors.

d.
There are two methods defined for ATF access, L3 signalling or a vendor-supplied device app. The devices used for harmonization were all modified to install the special ATF application. Harmonization has been confirmed using devices with the special ATF application. Harmonization for unmodified devices using the L3 access has not been confirmed.

e.
RTS is harmonized for FDD bands. TDD harmonization has not been evaluated.

f.
Harmonization measurements for RTS were performed with correlation based channel models; harmonization and channel model validation limits would need to be confirmed for geometric based channel models. 

3 Proposal
It is proposed to add a new Annex into TS 37.544 [2] for applicability MIMO Methodologies with Table 1 as context for the new annex. With the additional statements from [1] section 10.3.5a. Document R5-176757 [3] submitted to RAN5#77 reflects the proposal for the new annex.

It is also noted that the test zone size for MPAC has not been fully evaluated within 3GPP and needs further study to finalize the applicability.
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