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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 set a number of high-level requirements for the MIMO OTA solutions. This contribution is based on the contributions [7] – [9]. The motivation for realistic channel models is discussed in, e.g., [9] and [10].
The requirement table was approved during the 3GPP TSG RAN4 meeting #52 in Shenzhen [8]. This contribution proposes some content to the table.

2 Discussion
MIMO OTA requires spatial channel model, where Direction of Arrival, Direction of Departure, Delay, Doppler, and Polarization can be adjusted per-path basis [10]. The family of Geometry-based Stochastic Channel Models (GSCM) is well suitable for OTA testing. Widely approved and standardized multi-dimensional radio channel models are available for simulation of MIMO systems (SCM, SCME, WINNER, IMT-Advanced). Existing channel models cover a variety of realistic propagation environments, including both indoor and outdoor.

Because of MIMO we cannot just assess the mere antenna performance, we have to assess the full terminal performance. Now when we have to measure the full performance including antennas, signal processing, coding etc. we have to do it properly. This means with appropriate wideband multipath fading MIMO channel models. The full performance metric can be, e.g., throughput, which shows the overall performance of the whole radio link including radio channel, antennas, RF, and signal processing.

Controllable and repeatable OTA test gives overall performance of a multi-antenna terminal in identified propagation environments (indoor, urban micro-cell/macro-cell, suburban, rural, etc).

It is necessary to specify some key requirements for the 3GPP MIMO OTA testing. On the other hand, it is much too early to specify detailed solution or test requirements by using the MIMO OTA system. Instead, some high-level requirements are essential and should be agreed before the Study Item can be finalized. For instance, RF frequency range, support of different types of channel models, support of different antennas, etc., are crucial already in the beginning of this study item. 
3 Proposal

It is proposed that the following values for the requirement table are agreed in 3GPP RAN4 as a starting point. The values can be updated during the meeting, if needed.
Table 1. Requirements for MIMO OTA test equipment.
	Requirement
	Minimum
	Recommended

	Frequency range
	Specified band within 0.7 to 2.7 GHz
	FFS

	Bandwidth
	20 MHz
	FFS

	Max. RF signal level at mobile terminal
	FFS
	FFS

	Number of probe antennas
	FFS
	FFS

	Measurement space 2D/3D
	2D or 3D
	2D or 3D

	Support of variable XPR
	FFS
	Yes

	Support of variable angular spread
	FFS
	Yes

	Support of delay spread
	FFS
	Yes

	Support of Doppler spread
	FFS
	Yes

	Channel models
	FFS
	SCME

	Phantom elements
	FFS
	FFS

	Figure of Merit (FoM)
	Throughput
	Throughput

	Repeatability/Reproducibility
	FFS
	FFS

	MIMO modes
	FFS
	FFS

	Rx diversity support
	Yes
	Yes

	Measurement accuracy
	FFS
	FFS

	Test duration
	FFS
	FFS

	Setup complexity
	FFS
	FFS


4 Conclusion

This contribution proposes approval of a number of high-level requirements for the MIMO OTA concept.

5 References

[1] Vodafone, Proposed new study item: Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals, 3GPP RP-0900352, approved in TSG-RAN meeting #43, Biarritz, France, 3rd – 6th March 2009.

[2] Vodafone, Skeleton report for MIMO OTA study item, 3GPP R4-091391, agreed in TSG-RAN4 meeting #50bis, Seoul, South Korea, 23-27 March 2009.

[3] Vodafone, Proposal for MIMO OTA study item work plan, 3GPP R4-091405, agreed in TSG-RAN4 meeting #50bis, Seoul, South Korea, 23-27 March 2009.

[4] Elektrobit, Requirements for MIMO OTA, 3GPP RAN4 contribution R4-091965, San Francisco, USA, May 2009.
[5] NTT DOCOMO, Vodafone, Orange, Telecom Italia, T-mobile, CMCC, “Figure of Merits for MIMO OTA Measurements”, 3GPP R4-091995, 3GPP RAN4 meeting #51, San Francisco, USA, 4-8 May 2009.

[6] Elektrobit, Requirements for MIMO OTA, 3GPP RAN4 contribution R4-092437, 3GPP RAN4 meeting #51-BIS, Los Angeles, USA, 29 June - 2 July, 2009.

[7] Elektrobit, LG Electronics, “Requirements for MIMO OTA test equipment”, 3GPP RAN4 contribution R4-092570, 3GPP RAN4 meeting #51-BIS, Los Angeles, USA, 29 June – 2 July, 2009.

[8] NTT DOCOMO, Orange, Telecom Italia, “Definition of the MIMO OTA testing for multi-antennas mounted on UE/MS”, 3GPP RAN4 contribution R4-093373, 3GPP RAN4 meeting #52, Shenzhen, China, 24 – 28 August, 2009.
[9] Elektrobit, Spirent Communications, ETS-Lindgren, LG Electronics, Nokia, Motorola, SATIMO, “Requirements for MIMO OTA test equipment”, 3GPP RAN4 contribution R4-092941, 3GPP RAN4 meeting #52, Shenzhen, China, 24 – 28 August, 2009.

[10] Elektrobit, Spirent Communications, “Channel Models for MIMO OTA”, 3GPP RAN4 contribution R4-092943, 3GPP RAN4 meeting #52, Shenzhen, China, 24 – 28 August, 2009.
- 1 -
- 2 -

