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1. Introduction

As part of the approved way forward in [1] it is necessary to establish baseline MIMO OTA performance in known conditions and also to validate the implementation of the desired conditions by different test methods. As proposed in [2] Agilent has offered a time-limited license to Agilent’s SystemVue simulation environment as a common simulation platform for any individuals contributing towards the standardization of MIMO OTA. A prototype reference design is being developed and this paper provides an introduction. There are currently 9 companies indicating interested in using the tool to further MIMO OTA research.
2. SystemVue Reference Design Introduction 
The design workspace is shown in Figure 1. This example is for an FDD downlink MIMO throughput measurement based on a fading channel model. It has the feasibilities to configure many LTE parameters, including channel models, eNB settings and eNB and DUT antenna patterns. 
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Figure 1 SystemVue Workspace

Reference Design Parameter Configuration
For the baseline design, the parameters are configured as below:

1) Base station configuration parameters. According to the discussion of MIMO OTA on the reference channel, the base station parameters in below table are configured in reference design.

	Parameter
	Unit
	Value

	Reference channel
	
	[R.11 FDD]

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50

	Allocated subframes per Radio Frame
	
	10

	Modulation
	
	16QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	12960

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	12960

	Number of Code Blocks per Sub-Frame
(see Note 3)
	
	3

	Binary Channel Bits Per Sub-Frame
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	26400

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	24768

	Max. Throughput averaged over 1 frame
	Mbps
	11.664

	UE Category
	
	2-5

	Note 1:      2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz

Note 2:      Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


2) eNB antenna configuration. is according to the recent decision in [3] 
3) Channel model configuration. SCME Umi and SCME Uma 
How to Use Reference Design

This reference workspace is designed in three levels:

1) First level: named as design3 in the workspace, this design is a fundamental function for this workspace, which is to simulate the throughput for Rx antenna on a specified azimuth and elevation angle (named as RxPhiRotation and RxElevationAngle in Figure 2. To switch DUT antenna pattern, click Edit beside the RxAntennaPatternFileName, and browse the available pattern files. The nominal patterns reference antennas will be provided in the library.
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Figure 2 Configure Simulated Antenna Pattern

2) Second level: named as Analysis DF1 in the workspace, this Analysis sweeps azimuth angle (RxPhiRotation) on design3, which simulates the throughput over different rotation angles under a given transmit power. In the baseline design, 8 points [0:45:315] are swept, as per the Round Robin assumptions.
3) Third level: named as SweepSNR. In script SweepSNR as in Figure 3, the user defines the simulation power range in Power_Sweep. Then assume using noise floor under normal temperature as the noise power, SNR_Sweep is derived from the Power_Sweep. This script is to sweep SNR on Analysis DF1
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Figure 3 SweepSNR Script

Each time the simulation is run, it is in these three different levels, and the results are saved in the dataset. Given the results in Figure 3 as example, Results_SNR saves the overall throughput on simulated transmit powers, each number is the average result over 8 rotation angles. Results_SNR_Phi saves all the throughput results on each transmit power and rotation angle. SystemVue has very flexible function to show these results. A standard reporting format will be recommended to easy analysis. 
Figure 4 shows one example of adding Results_SNR_Phi to a table. In this table each column shows the throughput results over simulated transmit power on one rotation angle. 
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Figure 4 Table on Variable Results_SNR_Phi
3. Simulation tasks

Once the baseline design has been adopted there are a number of areas where individual contributions can elaborate the current understanding of the expected MIMO OTA performance under different conditions. These include:

1. Varying the channel models

2. Modifying the channel models to better reflect real implementations such as reverb chamber time domain or anechoic chamber backscatter

3. Varying isotropic AWGN

4. Varying antenna patterns and the associated operating frequency

5. Using measured antenna patterns

Some more advanced topics 

1. Modifying the time and spatial attributes of interference

2. Modifying the receiver parameters to match alternative designs
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