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1 Introduction
In 3GPP, three fundamentally different approaches have been proposed, namely reverberation chamber based methodologies, anechoic chamber based methodologies, and two-stage methods. This paper focuses on the methods to evaluate and verify the implemented channel model. As a reference, parameters of the implemented channel model are compared against:
· Power delay profiles of SCME Urban Macro / SCME Urban Micro
· Doppler Spectrum
· Spatial Correlation
· Polarization
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[1] TR37.976, “Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE Terminals”
[2] R4-120892, “Verification of Channel Model Implementations,” Elektrobit; February, 2012, Dresden Germany
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6.4.1 	Set-up for verification 

6.4.1.1		Network Analyzer (VNA) Setup

Most of the measurements are performed with a VNA. An example set of equipment required for this set-up is shown in Figure 1. VNA transmits frequency sweep signals thorough the MIMO OTA test system. A test antenna, within the test area, receives the signal and VNA analyzes the frequency response of the system. A number of traces (frequency responses) are measured and recorded by VNA and analyzed by a post processing SW, e.g., Matlab. Special care has to be taken into account to keep the fading conditions unchanged, i.e. frozen, during the short period of time of a single trace measurement. The fading may proceed only in between traces. Exactly the same setup is applicable for both reverberation and anechoic chamber based methodologies.
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Figure 1. Setup for VNA measurements.
With this setup the following parameters can be measured:
· Power delay profiles of SCM Urban Macro / SCME Urban Micro
· Spatial Correlation
· Polarization


6.4.1.2		Spectrum Analyzer (SA) Setup

The Doppler spectrum is measured with a Spectrum analyzer as shown in Figure 2. In this case a Signal generator transmits CW signal through the MIMO OTA test system. The signal is received by a test antenna within the test area. Finally the signal is analyzed by a Spectrum analyzer and the measured spectrum is compared to the target spectrum. Exactly the same setup is applicable for both reverberation and anechoic chamber based methodologies.
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Figure 2. Measurement setup for SA measurement.
With this setup the following parameters can be measured:
· Doppler Spectrum

6.4.2 Reporting
Every test methodology shall test the implementation of the channel models, and compare them against the theoretical references. This should be reported in the form of graphs comparing the measured and the theoretical values for the key paramters outlined below:
· Power delay profiles for SCME Urban Macro /SCME Urban Micro 
· Doppler Spectrum
· Spatial Correlation
· Polarization
 Additionally, the results should be summarized in the following table:
	Item
	Parameter
	Result

	1
	Power delay profile
	OK/NOK

	2
	Doppler Spread
	OK/NOK

	3
	Spatial correlation
	OK/NOK

	4
	XPR
	OK/NOK




------ end of text proposal ------
3 Conclusion
In this paper we have demonstrated a simple and effective technique to verify the implementation of the channel models by the proposed candidates and their ability to re-create the characteristics of radio channel models (SCME). The set-up is shown in Figures 1 and 2. 

Each methodology should report the results from the four dimensions of MIMO channel, namely delay (PDP), Doppler, spatial correlation, and XPR.
We propose to include the presented text proposal to TR 37.976
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