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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 and the discussion was started [1]. Throughput is proposed and discussed as a metric which faithfully reflects user experience as a promising candidate for a figure of merit of the MIMO OTA testing [2]. Referring to the existing conducted testing, throughput testing has been already defined as the performance requirements [3] [4]. Based on this, we report our investigation on the applicability of the fixed reference channel (FRC) on the MIMO OTA in this document.

2. Measurement Setup
With respect to the figure of merit for the MIMO OTA testing, we believe that throughput is the most suitable metric in order to faithfully reflect user experience [2]. Moreover, we have to note that the conducted testing for performance requirements of throughput has already been defined [3] [4]. Therefore,   we have investigated the applicability of the FRC on the MIMO OTA testing under the assumption listed bellow.
- The OTA testing aimed at evaluating overall radio characteristics especially in the spatial domain would be performed utilizing the coexistence with the existing conducted testing.
- The OTA testing would be performed under the channel condition without an interference signal as opposed to the conducted testing which requires the channel condition with an interference signal.
- The spatial channel model for the MIMO OTA testing is still under discussion although the propagation conditions have been already defined for the conducted testing.
Figure 1 shows the example of the diagram for the conducted test system [5]. In this document, we employed equivalent configuration with Fig. 1 although the AWGN generators are removed since the MIMO OTA testing would be performed under the channel condition without an interference signal.

Testing conditions which we employed for the conducted testing are listed in Table 1. We employed sets of receive diversity enabled HSDPA Category 8 mobile terminal as the DUT towards the MIMO OTA testing.
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Figure 1. Example of the diagram for conducted test system.
Table 1. Test conditions for the conducted testing.
	Device under test
	HSDPA Category 8 UE

(Received diversity enabled)

	Frequency
	2140 MHz

	Fixed reference channel
	H-Set 3 (QPSK, 16QAM)

H-Set 6 (QPSK, 16QAM)

	Transport block size
	2000 blocks

	Number of samples
	10

	I^or
	-100 to -60 dBm

	Interference signal
	No interference

	Velocity
	3 km/h

	Fading condition

(Power delay profile)
	ITU Pedestrian A

SCME (Urban macro)


3. Measurement results
In this document, we investigate three items of the DL reference measurement channel, the transport block size, and the Node-B emulator which have a significant effect on the throughput testing.

3.1 DL reference measurement channel
Figure 2 shows the measured FRC throughput over the different DL reference measurement channel H-set while enabling received diversity or not with the fading condition of the Pedestrian A. It is important that we can differentiate between multi-antenna performances primarily at higher signal level since we anticipate that the MIMO OTA testing will be performed at higher signal level as well as the conducted testing. As shown in Fig.2, we can confirm that the DL reference measurement channel H-set 6 (16QAM) would be the most appropriate for evaluating the performance of a receive diversity for the DUT of HSDPA Category 8 in the MIMO OTA testing since we can explicitly differentiate the effect of receive diversity especially for the FRC of H-se6 (16QAM).
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Figure 2.  Measured FRC throughput over the different DL reference measurement channel H-set
(Pedestrian A).

3.2 Transport block size

Figure 3 shows the dispersion of measured FRC throughput for ten samples as a function of transport block size for two types of fading conditions, the Pedestrian A and the SCME urban macro scenario. We employed the FRC of H-set 6 (16QAM). As shown in Fig.3, we can confirm that the standard deviation of the FRC throughput depends on fading condition and also depends on with our without receive diversity. The SCME urban macro scenario shows a larger standard deviation due to large delay spread beyond 800 nsec. Therefore, we shall probably require both the large transport block size beyond 3000 and also require more time to obtain throughput with enough accuracy for the SCME urban macro scenario. Based on these results, we find that the transport block size has to be defined considering fading conditions and also find that the fading condition with simplified channel model which has narrow delay spread has a possibility to shorten and reduce testing time for the MIMO OTA testing.
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Figure 3 Dispersion of measured FRC throughput as a function of transport block size.
3.3 Node-B emulator
Clarifying the impact of the Node-B emulator on throughput is indispensable to the MIMO OTA testing by the fact that variety types of Node-B emulators are widely used for a single antenna OTA testing. Figure 4 shows the FRC throughput measured by utilizing two different Node-B emulators. As shown in Fig.4, we can confirm that there are noticeable differences for the fading condition of SCME urban macro scenario although there are relatively small differences for the fading condition of Pedestrian A. We have to note that differences in throughput are approximately 1 Mbps at higher SNR conditions for the H-set 6 (16QAM) of the SCME urban macro scenario. These results indicate that we have to consider the uncertainty due to the Node-B emulator regarding the throughput measurement for the MIMO OTA testing.
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Figure 4.  Comparison of two different commercial radio communication testers.
4. Conclusion
In this document, we reported our first investigation on the applicability of the FRC on the MIMO OTA testing. Based on the measurement results, we confirmed that the H-set 6 (16QAM) would be the most appropriate for evaluating the performance of a receive diversity for the DUT of HSDPA Category 8 in the MIMO OTA testing. We also presented that the transport block size has to be defined considering fading conditions and also presented that the fading conditions with simplified channel model which has narrow delay spread have an possibility to shorten and reduce testing time for the MIMO OTA testing. Moreover, we showed that we have to consider the uncertainty due to the Node-B emulator regarding the throughput measurement for the MIMO OTA testing. We can conclude that we have to address a lot of issues related to the reference measurement channel for the throughput measurement in order to obtain valid results with enough accuracy for the MIMO OTA testing.
5. References

[1]    
RP-090352, “Proposed new study item: Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals”, Vodafone.
[2]
R4-091995, “Figure of Merits for MIMO OTA Measurements”, NTT DOCOMO, Vodafone, Orange, Telecom Italia, T-mobile, CMCC.
[3]
3GPP Technical Specification, “TS25.101, User Equipment (UE) radio transmission and reception (FDD).”
[4]
3GPP Technical Specification, “TS36.101, User Equipment (UE) radio transmission and reception.”
[5]    
3GPP Technical Specification, “TS34.121, User Equipment (UE) conformance specification; Radio transmission and reception (FDD); Part 1: Conformance specification.”












































































































































































































3GPP


_1195374219.vsd
RX


Test
UE


TX/RX


FADER


ATT3


AWGN Generator


ATT4


HYB


S


Node-B
Emulator


TX


RX


FADER


ATT1


AWGN Generator


ATT2


HYB


ATT5


ATT = attenuator
HYB = hybrid combiner
S = splitter



