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1 Introduction

A new Study Item (Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals) was established in March 2009 [1]. During the 3GPP TSG-RAN4 meeting #50-BIS in Seoul, a skeleton report for MIMO OTA study item [2] was agreed. The skeleton covers Introduction, Performance metrics, Methodologies based on anechoic RF chamber, Methodologies based on reverberation chamber, and Recommendations. However, the skeleton does not specify the requirements for the MIMO OTA test equipment clearly enough. Therefore, there is a risk that a lot of effort is spent on the solutions which are not adequate for HSPA and LTE terminal testing. Another challenge is the work balance between 3GPP and COST2100. In [3], it was agreed to work in 3GPP RAN4 and in COST2100 in parallel. For systematic and efficient work in both forums, it is necessary to start from top-down approach.

Due to the above considerations, it is necessary to clarify the way forward. This contribution proposes the way forward based on the discussion during the Informal MIMO OTA Workshop in Vienna on October 1st, 2009 [4].

2 Discussion
Multiantenna and MIMO over-the-air (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. COST2100 provides technical input to 3GPP RAN4. COST2100 agreed to use the three channel models, and the implementation is based on anechoic chamber. In CTIA, there are two groups, namely reverberation chamber based and MIMO anechoic chamber based groups.

There are several candidate solutions discussed in 3GPP, COST2100, and CTIA, e.g.:

· Anechoic chamber and spatial fading emulator based solutions

· Elektrobit (EB)

· Spirent Communications

· ZTE

· Anechoic chamber and simplified fading emulator based solutions

· Rohde & Schwarz

· Panasonic, Tokyo Institute of Technology

· Two stage method

· Agilent

· Reverberation chamber based method

· Orange

To speed-up the discussion in the Study Item, it would be necessary to agree the next steps.
2.1 Step 1

It is proposed to start from the DUT environment. We need to agree the objective to create electromagnetic field with desired statistics inside a cylindrical or a spherical space where the DUT is located.
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2.2 Step 2
In the 3GPP TSG RAN4 meeting in Shenzhen, August 2009, it was agreed to use this kind of requirement table [5]. We propose that during the Step 2, the content of this table is filled.

	Requirement
	Minimum
	Recommended

	Frequency range
	FFS
	FFS

	Bandwidth
	FFS
	FFS

	Max. RF signal level at mobile terminal
	FFS
	FFS

	Number of probe antennas
	FFS
	FFS

	Measurement space 2D/3D
	FFS
	FFS

	Support of variable XPR
	FFS
	FFS

	Support of variable angular spread
	FFS
	FFS

	Support of delay spread
	FFS
	FFS

	Support of Doppler spread
	FFS
	FFS

	Channel models
	FFS
	FFS

	Phantom elements
	FFS
	FFS

	Figure of Merit (FoM)
	FFS
	FFS

	Repeatability/Reproducibility
	FFS
	FFS

	MIMO modes
	FFS
	FFS

	Rx diversity support
	FFS
	FFS

	Measurement accuracy
	FFS
	FFS

	Test duration
	FFS
	FFS

	Setup complexity
	FFS
	FFS


2.3 Step 3
During the Step 3, different candidate solutions are compared against the requirements. Additionally, there could be some additional information about the implementation such as anechoic chamber / reverberation chamber / fading emulator, etc.
3 Proposal

It is proposed that the following way forward is adopted in 3GPP TSG RAN4 MIMO OTA Study Item.
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4 Conclusion

This contribution proposes the way forward for MIMO OTA study. We propose agreement in the following items:

· Change the focus from the test instruments to the electromagnetic field around the DUT.

· Start filling the requirement table on a consensus basis.

· Compare the candidate solutions objectively in terms of

· Technical performance (how well it can create the desired EM field).

· Support of different channel models

· Support of different FoMs.

· Test Time

· Repeatability

· etc.
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