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1. Introduction
A study item of the MIMO OTA testing for multi-antennas mounted on UE/MS was agreed in the RAN 43 meeting [1]. During the RAN4 50-bis meeting in Seoul, a skeleton report for the MIMO OTA study item [2] was agreed. The skeleton report covers introduction, performance metrics, methodologies based on anechoic RF chamber and reverberation chamber, and recommendations. At present, a number of investigations have already been reported and proposed as candidate testing systems. On the other hand, there is no clear way forward how to handle these methodologies appropriately. Therefore, there is a concern that a lot of effort is spent on the solutions which are not adequate for HSPA and LTE terminal testing.
Due to the above considerations, we believe that we have to compare the MIMO OTA testing systems in order to clarify the capability of each MIMO OTA candidate testing system, and kindly ask those who have proposed their own MIMO OTA testing systems to complete the table of their own MIMO OTA testing system. We also propose that the comparison table shown in this contribution is approved to be a part of the MIMO OTA TR (TR25.xxx).
2. Discussion
Multi-antenna and MIMO OTA terminal testing discussion is currently very active in 3GPP RAN4, COST2100 and CTIA ERP. There are liaisons between COST and 3GPP, and between CTIA and 3GPP. To speed-up the discussion in the study item, we propose following two steps as a way forward for the study item.
2.1 Step 1

In the RAN4 meeting in Miyazaki, October 2009, it was agreed to discuss the feasibility based on a comparison table, as shown in Table 1, as a starting point [3], [4]. As a next step of the study, it would be useful to evaluate each methodology systematically using the comparison table. Therefore, we propose that the content of this Table 1 is filled during the Step 1.
Table 1.  Comparison table of MIMO OTA testing systems.
	
	Reverberation chamber
	Single cluster methodology
	Spatial fading emulator

(Digital)
	Spatial fading emulator (Digital)

	Source
	DOCOMO
	DOCOMO
	DOCOMO
	EB

	Group
	Simplified
	Simplified
	Advanced
	Advanced

	Active / passive
	Active
	Active
	Active
	Active

	Chamber
	Reverberation
	Anechoic
	Anechoic
	Anechoic

	Major components
	Reverberation chamber
	Channel emulator,

 probe antennas
	Channel emulators,

probe antennas
	Channel emulators, probe antennas

	Frequency range
	Support band I-XVI
	Support band I-XVI
	Support band I-XVI
	Support bands I-XVI

	Bandwidth
	> 100 MHz
	< 100 MHz
	< 100 MHz
	> 100 MHz

	Total path loss

(Preamplifier)
	> 30 dB

(Not required)
	> 50 dB

(Required)
	> 50 dB

(Required)
	> 50 dB (Required)

	Number of probe antennas
	-
	4
	< 16
	8 – 16

	2D/3D
	3D
	2D
	2D
	2D

	Power angular spectrum
	Uniform
	Single cluster
	Arbitrary
	Arbitrary

	Power delay profile
	Exponential decay
	Arbitrary
	Arbitrary
	Arbitrary

	Variable XPR
	Not supported
	Supported
	Supported
	Supported

	Variable angular spread
	Not supported
	Supported
	Supported
	Supported

	Variable delay spread
	Not supported
	Supported
	Supported
	Supported

	Variable Doppler shift
	Not supported
	Supported
	Supported
	Supported

	Supported channel models
	Uniform
	Single cluster
	SCME, single cluster, uniform
	SCME, Single cluster, uniform, arbitrary

	Variable BS antennas and channel*
	Not supported
	Supported
	Supported
	Supported

	Supported multi-antenna technologies
	Diversity, spatial multiplexing
	Diversity, spatial multiplexing
	Diversity, spatial multiplexing, beam forming
	Diversity, Spatial Multiplexing, Beam Forming

	Calibration
	Easy
	TBD
	TBD
	Joint amplifier, channel emulator, antennas and chamber calibration by a VNA**

	Cost
	Low
	Intermediate
	High
	High


* Variable BS antenna polarization and correlation (e.g. by adjusting antenna separation, field patterns, and angle spread etc.)

** VNA is an abbreviation of Vector Network Analyzer.

2.2 Step 2

During the Step 2, different candidate solutions are compared based on the features. Additionally, there could be some additional information from the implementation perspectives such as practical setup configuration for the anechoic chamber, reverberation chamber, and fading emulator as well as feasibility and advantage of each methodology. Thus, it is desired that the comparison is both quantitative and qualitative. It should be noted that this table is just an initial table as a stating point. Therefore, the contents of the table can be reviewed based on the results of discussions in the COST2100 and CTIA. This means that some of them can be removed, corrected or added according to the results of discussions in RAN4 meeting.
3. Conclusion
This contribution proposes to establish the comparison table for the MIMO OTA methodologies. We also propose that the comparison table shown in this contribution is approved to be a part of the MIMO OTA TR (TR25.xxx). For further discussions, we kindly ask institutions or companies who have proposed their own MIMO OTA testing systems to fill the comparison table regarding each MIMO OTA methodology.
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