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1 Introduction
This paper provides the evidence that the absolute data throughput framework is valid for the two-stage method.
The two-stage method has two forms. The original used a conducted second stage to measure throughput and in that way the concept for the absolute data throughput framework did not apply since there was no conducted vs. radiated comparison to be made. The newer form of the two-stage method introduces a radiated second stage in order for the method to include the effects of DUT self interference. As a result it is now possible to perform a comparison between a conducted version of the performance and the radiated results.

2 Measurement Setup and Process
2.1 Reference device and reference antenna 

All the tests in this proposal are performed on an HTC handset with Model Number ADR6425LVW, which is same model as CTIA Band 13 reference device. For the reference antenna the first-stage antenna pattern measurement is not repeated. For the radiated second-stage test the same antenna pattern files as used for the cable-conducted test are loaded into the channel emulator.
2.2 Test Procedure

Figure 1 Radiated Two-stage Test Setup
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Figure 2 Radiated Second-stage Test in Chamber 


Figure 3 Radiated Throughput Realization Diagram

The radiated two-stage test setup is shown in Figure 1, and with a photograph in Figure 2. The implementation principle for the second-stage test is shown in Figure 3. Before performing the radiated throughput test the radiated transmission channel of the chamber needs to be measured and calibrated out using an inverse matrix. First the inverse matrix is calibrated. With the DUT in one fixed position, configure the channel emulator to a single tap zero-Doppler channel. The controller software searches for the inverse matrix of the radiated channel automatically and then verifies the inverse matrix can achieve sufficient isolation between the channels (¬~20 dB). To perform the radiated throughput test configure the desired channel model, such as Uma/Umi, apply the measured antenna pattern and the inverse transmission matrix then play the signal out and perform the throughput measurements. 
Provided the DUT is not moved, further throughput tests can be performed with different channel models without repeating the measurement of the inverse matrix.    
3 Test Results
3.1 Test conditions 
All the tests in this contribution strictly follow the requirements in test plan [1] on radiated MIMO performance, including eNodeB configuration, channel models, and Base station antenna configuration. This proposal focuses on UE noise limited test, the SCME Umi and Uma channel models are applied in the test. For the SCME Uma channel model, in order to get full throughput for Band 13 ‘Bad’ reference antenna, the modified version with the mean AoD rotated by -15 degrees (marked as Uma MC/B in Table 3.2.2-B in [1]) is used. The Base Station antenna configuration suggested in section 3.3 of [1] is used for the Tx side, and the measured reference antenna pattern is used for the Rx side.
3.2 UE noise limited test results
Figures 4 and 5 show the radiated vs. cable-conducted absolute throughput test results for the DUT with B13 reference antennas, using the eNB configuration according to Table 3.1.1-B of [1] which is TM3, 64QAM modulation and 10 MHz transmission bandwidth. The curves with the ‘OTA’ legend are measured in a radiated way, while the curves without the ‘OTA’ legend are measured in a cable conducted way, which have been submitted before in [2]. 
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Figure 4 Radiated vs Cable-conducted Absolute Throughput Test for Umi MC Model
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Figure 5 Radiated vs Cable-conducted Absolute Throughput Test for Uma MC Model

These two figures show for the two-stage method the radiated throughput test results have very good agreement with the absolute cable-conducted throughput test results. 

1. For the UMi MC channel model in Figure 4, the radiated performance for the ‘good’ and bad’ at 70% throughput are almost identical. The results for ‘Nominal’ show a difference of 1 dB.  

2. For the UMa MC/B channel model in Figure 5, the radiated performance for the ‘good’ and nominal at 70% throughput are almost identical. The results for ‘bad’ show a difference of 0.5 dB. 

3. To validate the radiated test repeatability, Figure 4 shows a second measurement for the bad antenna which aligns directly with the first measurement. 

4 Conclusions
This contribution presents radiated throughput test results from measurements on one set of the MOSG reference antennas and handset using the two-stage method. The comparison between radiated with absolute throughput test results shows less than 1 dB difference under SCME Umi and modified Uma models, which demonstrates for the two-stage method the radiated test results have good alignment with the absolute test results thus proving the absolute data throughput framework for the radiated two-stage method.

The attached TP to 37.977 v0.7.0 adds the measurement result to the proof of concept section.
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9.3.1.7


Proof of Concept

9.3.1.7.1


The first scenario, anechoic based

The implementation of the Absolute Data Throughput Framework based in the first scenario; i.e. anechoic chamber; is defined on 9.3.1.6 and table 9.3.1.7.1-1. The figure 9.3.1.7.1-1 indicates variation equal or less than 0.5dB when comparing OTA measurements with correspondent conducted measurements, therefore validating the framework concept.

Table 9.3.1.7.1-1 Absolute Data Throughput proof of concept measurement setup

	Anechoic based measurement setup
	Conducted
	Radiated

	Lab
	Conducted lab “A”
	Radiated “B”

	Methodology
	Conducted
	Radiated

	eNodeB emul.
	model “A”
	model “A”

	eNodeB ant config
	Sec 7.2 in 37.977
	Sec 7.2 in 37.977

	eNodeB PHY config
	Sec 7.1 in 37.977
	Sec 7.1 in 37.977

	Band
	13
	13

	DL channel
	5230
	5230

	UL channel
	23230
	23230

	RMC
	R11
	R11

	Num subframes per SNR pt
	20000
	20000

	Channel emul.
	model “B1”
	model “B2”

	Channel model config
	Sec 8.2 in 37.977
	Sec 8.2 in 37.977

	Channel model
	SCME Umi, SCME Uma
	SCME Umi, SCME Uma

	Emul. veh. speed
	30 km/h
	30 km/h

	UE mfg
	Commercially available
	Commercially available

	Transmission Mode
	TM3
	TM3
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Figure 9.3.1.7.1-1 First Scenario (anechoic based) proof of concept, measurement results
9.3.1.7.2


The second scenario, radiated two-stage method
The implementation of the Absolute Data Throughput Framework based on the radiated two-stage method is defined on 9.3.1.6 and table 9.3.1.7.1-2. The figure 9.3.1.7.1-2 indicates variation equal or less than 0.5dB when comparing OTA measurements with correspondent conducted measurements, therefore validating the framework concept.

Table 9.3.1.7.1-2 Absolute Data Throughput proof of concept measurement setup

	Radiate two-stage measurement setup
	Conducted
	Radiated

	Lab
	Conducted lab “A”
	Radiated lab “B”

	Methodology
	Conducted
	Radiated

	eNodeB emul.
	Agilent PXT
	Agilent PXT

	eNodeB ant config
	Sec 7.2 in 37.977
	Sec 7.2 in 37.977

	eNodeB PHY config
	Sec 7.1 in 37.977
	Sec 7.1 in 37.977

	Band
	13
	13

	DL channel
	5230
	5230

	UL channel
	23230
	23230

	RMC
	R11
	R11

	Num subframes per SNR pt
	20000
	20000

	Channel emul.
	Agilent PXB
	Agilent PXB

	Channel model config
	Sec 8.2 in 37.977
	Sec 8.2 in 37.977

	Channel model
	SCME Umi, SCME Uma
	SCME Umi, SCME Uma

	Emul. veh. speed
	30 km/h
	30 km/h

	UE mfg
	HTC ADR6425LVW
	HTC ADR6425LVW

	Transmission Mode
	TM3
	TM3
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Figure 9.3.1.7.1-3 Radiated vs Cable-conducted Absolute Throughput Test for Umi MC Model
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Figure 9.3.1.7.1-4 Radiated vs Cable-conducted Absolute Throughput Test for Uma MC Model
9.4
Device positioning
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