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1 Abstract
Measurements in line with the Absolute Data Throughput Framework were performed for the decomposition method. Theoretical background and results are presented. This TP provides the essential contents to be included in the TR.
2 Introduction

The Absolute Data Throughput Framework (ADTF) was proposed in several documents, for example [1] and [2]. In this paper we describe how the framework can be applied to the decomposition method [3]. We give the theoretical background how such a measurement has to be done using the constellations of the radiated measurements of the decomposition method. In the results section we present measurements together with some further investigations.
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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 9.3.1.7.1-2 indicates variation equal or less than 0.5dB when comparing OTA measurements with correspondent conducted measurements, therefore validating the framework concept.

Table 9.3.1.7.1-1 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 9.3.1.7.1-2 First Scenario (anechoic based) proof of concept, measurement results
9.3.1.7.x

Decomposition method scenario

ADTF measurements are performed utilizing the hardware setup presented in Figure 9.3.1.7.x-1. The eNodeB emulator sends over the BB digital interface downlink (DL) LTE signals to the BB Fading Simulator. The simulator applies the static matrix corresponding to the antenna pattern for a given AoA and polarization constellation and returns the combined LTE signals back to the eNodeB emulator using the same interface. The eNodeB emulator upconverts the faded signals to RF frequencies and transmits them to the UE. The static matrix was implemented at the BB Fading Emulator using relative tap gain vector for “Pure Doppler” profile with speed 0 km/h.

Measurements then were made by recording curves of throughput (TP) as function of downlink (DL) power (expressed as RS EPRE), with one curve per constellation. Averaging over the 128 constellations gives the TP curve with the averaged DL power.
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Figure 9.3.1.7.x-1: General setup to implement ADTF for the decomposition method
Implementation of the static matrices Hi required appropriate application of power offsets and channel imbalance in the eNodeB emulator using external TX attenuations. Details of the utilized instruments are given in Table 9.3.1.7.x-1.

Table 9.3.1.7.x-1 Data for conducted measurements

	Absolute data throughput: conducted measurement data

	Lab info
	Rohde & Schwarz Munich

	Date
	2013-07-31

	eNodeB emulator
	R&S CMW500, S/N: 101525

	eNodeB emulator version
	FW BASE: 3.2.13
FW LTE: 3.2.20

	eNodeB ant config
	n/a

	eNodeB PHY config
	Section 7.1 in TR 37.977

	Band
	13

	DL channel
	5230

	UL channel
	23230

	RMC
	R.35

	Transmission Mode
	TM3 (open-loop spatial multiplexing)

	Num subframes per SNR pt
	1000

	Channel emulator
	R&S AMU200A, S/N: 100202

	Channel emulator version
	FW: 2.20.360.142

	Channel model
	A set of static channel matrices “Growth pattern128”

	Emulated vehicular speed
	0 km/h

	Reference antenna classification
	Good, nominal and bad; all S\N: 018 (CTIA) 

	Ant1 pattern
	Provided by Satimo or simulated in CST MWS

	Ant2 pattern
	Provided by Satimo or simulated in CST MWS

	UE manufacturer
	HTC

	UE model
	Rezound ADR6425

	UE ID
	990000339349823 (R&S sample) and 990000327075521 (CTIA sample)

	Max theoretical throughput
	35.424 Mbit/s

	Num constellations
	128


The radiated measurement was performed using the CTIA sample of the UE during the second round robin test connected to the CTIA reference antenna.

ADTF Results

The average of the curves of TP vs. DL power were calculated for I = 128 constellations according to
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where PDL(d, i) is the downlink power expressed as the RS EPRE level in dBm / 15 kHz corresponding to a throughput value of d, and for a constellation i. PDL(d) is then the averaged downlink power expressed as the RS EPRE level in dBm / 15 kHz for a throughput value of d, averaged over I constellations. The maximum TP shown in the figure is the average of reached TP over the constellations where at least 70 % of nominal TP was reached.

Figure 9.3.1.7.x-1 shows the curves for the three antennas. For each antenna there is one curve coming from the radiated measurements of the round robin test, one curve with the ADTF measurement with the antenna pattern from the CST simulation, and one curve with the ADTF measurement with the antenna pattern from Satimo.

For the good and the bad antenna the agreement is rather good. The nominal antenna shows a curve at about 1.2 dB lower DL power levels than the one using the CST-simulated data. The one using the Satimo data, however, is at about 2.8 dB higher DL power than the one with CST-simulated data. 

[image: image4]
Figure 9.3.1.7.x-2: Average RS EPRE results of ADTF measurement for two types of antenna filter compared to radiated measurements
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