3GPP TSG-RAN WG4 #66
R4-130270
Malta, The Republic of Malta    28th Jan – 1st Feb, 2013

Agenda item:
6.14
Source: 
CATR
Title: 
Measurement results of TD-LTE MIMO OTA performance
Document for:
Information
1. Introduction

As [1] already defined some parameter setting for TD-LTE MIMO OTA test, this contribution will show some measurement results for real test DUTs of different TD-LTE bands. 

This contribution presents results from MIMO throughput measurements on TD-LTE multi-antenna devices. The measurements have been performed utilizing multi probe anechoic chamber methodology. This report will provide some measurement results based on that.
1.1. Multi Probe Anechoic Chamber

In this contribution, the ETS-Lindgren AMS-8900 multi-probe anechoic chamber is employed, which is custom designed to provide fully-compliant radiated wireless antenna measurements over the frequency range from 700 MHz to 6 GHz with an approximately 3.2-meter measurement radius. The whole system includes an 8m x 8m x 8m RF-shielded anechoic chamber, 8 multi-probe arrays, positioning system, Spirent VR5 HD for channel emulator, and CMW500 for base station simulator, as shown in Figure 1.1.1. 
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Figure 1.1.1   Multi-Probe Anechoic Chamber in TMC lab
1.2. Equipment List

Table 1.2.1 summarize the identification data of equipment for MIMO OTA test.
Table 1.2.1   Equipment utilized during the MIMO OTA test
	Methodology
	Multi Probe Chamber

	Multi Probe Chamber Specifications
	
	

	
	Vendor
	ETS-Lindgren

	
	Model no.
	AMS 8947

	
	SN
	TMC BDA-001

	eNodeB Specifications
	
	

	
	Vendor
	R&S

	
	Model no.
	CMW500

	
	FW version
	3.0.10 (base), 
3.0.10 (LTE)

	Channel Emulator Specifications
	
	

	
	Vendor
	Spirent

	
	Model no.
	VR5 HD

	
	FW version
	1.12.173.3


1.3. Device under test
In this contribution, we performed the MIMO OTA test for four DUTs, which support TD-LTE Band 38, 39 and 40.

2. Measurement Setup and Procedure
2.1. Anechoic Chamber Setup

The DUT is in the centre of the turn table. The +X axis is first directed to the zero degree phi direction. The throughput will be tested on different directions with a step of 30 degree. The results with different directions will be calculated to obtain the average throughput results.

2.2. Channel emulator Configuration
Spirent VR5 HD channel emulator is used to generate different channel models. The measurements are performed respectively under the Multi-cluster SCME UMi and Uma channel models.

In this contribution, base station antenna is uncorrelated. 
2.3. ENodeB simulator Configuration
The eNodeB simulator is configured to provide UL/DL reference measurement channels according to the Appendix A.2 and A.3 of 3GPP TS 36.521. 
2.4. SNR Implementation
In this contribution, the MIMO throughput is tested versus downlink transmit power, and also tested versus downlink transmit SNR.

In the SNR test mode, AWGN is added to the signal using the channel emulator. AWGN is added to the output signal after the channel emulator fading. In this contribution, we fixed LTE signal transmit power, and decreasing the AWGN noise level to implement SNR in order to protect channel emulator VR5 output level. 

3. Measurement results
Four TD-LTE DUTs are tested on Band 38, 39 and 40, with SCME UMi and UMa channel models, using TM3 transmission modes. The normalized throughput results are shown in the following figures, where the normalized throughput is obtained by normalizing the measured absolute throughput with the theoretical maximum throughput.
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Fig. 3.1 Throughput vs. downlink transmit power with Band 38 and SCME UMa Channel
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Fig. 3.2 Throughput vs. downlink transmit power with Band 38 and SCME UMi Channel
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Fig. 3.3 Throughput vs. downlink transmit power with Band 39 and SCME UMa Channel
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Fig. 3.4 Throughput vs. downlink transmit power with Band 39 and SCME UMi Channel
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Fig. 3.5 Throughput vs. downlink transmit power with Band 40 and SCME UMa Channel
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Fig. 3.6 Throughput vs. downlink transmit power with Band 40 and SCME UMi Channel
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Fig. 3.7 Throughput vs. downlink transmit SNR with Band 38 and SCME UMa Channel
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Fig. 3.8 Throughput vs. downlink transmit SNR with Band 38 and SCME UMi Channel
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Fig. 3.9 Throughput vs. downlink transmit SNR with Band 39 and SCME UMa Channel
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Fig. 3.10 Throughput vs. downlink transmit SNR with Band 39 and SCME UMi Channel
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Fig. 3.11 Throughput vs. downlink transmit SNR with Band 40 and SCME UMa Channel
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Fig. 3.12 Throughput vs. downlink transmit SNR with Band 40 and SCME UMi Channel
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