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1 Abstract
This TP proposes the text and the figures to be included in section 10.1 of TR 37.977, describing the results of CTIA’s IL/IT measurement campaign performed with the decomposition method.
2 Introduction

The results of CTIA’s IL/IT measurement campaign performed with the decomposition method are extracted from document R4-134269 and presented here for inclusion in section 10.1 of TR 37.977. It is assumed that version 0.7.0 of TR 37.977 will be approved at the beginning of the Barcelona meeting, and therefore that version is taken as the basis for this TP.

--- Text Proposal starts ---

10
Measurement Results from Outside of 3GPP

10.1
CTIA
10.1.x
Results for Decomposition Method
10.1.x.1
Conducted test results

Conducted measurements with various channel models were performed according to Figure 12.x.4.1-1. The most basic channel model (CM) is the identity static channel matrix without fading.
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This matrix provides a frequency flat transfer characteristic that does not change over time. Since non-diagonal elements of the channel matrix are zero, each RF port of the UE receives a single LTE data stream. This ideal CM characterizes the noise figure of the MIMO receiver and acts as a “baseline” for further testing.

Two real-world channel models with Rayleigh fading (tSCME UMi MC/A and UMa MC/B) were implemented according to the CTIA IL/IT document. The respective channel parameters are presented in Tables 12.x.4.3-1 and 12.x.4.3-2 where the right hand part of each table (“simplified”) was used. The definition of the tSCME UMi MC/A and UMa MC/B models were modified due to limitations of the utilized fading simulator. The base station (BS) correlation coefficient alpha was determined from BS antenna patterns and the parameters of the tSCME UMi MC/A and UMa MC/B models, and for simplicity kept identical for all clusters of a channel model. The coefficient alpha was used in the Kronecker model of the correlation matrix used in the fading simulator. Constant channel parameters of CM = Identity allow reduction of minimum number of subframes for throughput evaluation, e.g., throughput was measured over 400 and 20,000 subframes using identity and fading channel models respectively.

The conducted test results for the HTC Rezound are presented in Figure 10.1.x.1-1. The tSCME UMa MC/B result are approximately 2 dB worse for the same TP value than the tSCME UMi MC/A results due to the higher BS correlation coefficient of UMa MC/B. 
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Figure 10.1.x.1-1: Conducted curves for three channel models 
(Test condition: HTC Rezound with R.35 in Band 13)

10.1.x.2
Radiated test results

Radiated tests were performed for three versions of the CTIA Band 13 reference antenna (“good”, “nominal”, and “bad”). Each reference antenna was tested in three orientations. 
Having measured all curves of throughput vs. power for each constellation, the results are then averaged. Averaged curves are obtained by evaluating the average downlink power per throughput. In order to get the correct average, the following formula is applied:
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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 128 constellations. For the sum, the power has to be taken in linear quantities (mW) and not in dBm. 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. The results are presented in Figure 10.1.x.2-1.
Differentiation between devices with good, nominal and bad antennas can clearly be noticed. At the same time, the differences between device orientations are very small which clearly validates the growth pattern constellation approach. In the worst case (bad reference antenna) the separation between the different orientations amounts to not more than 1.2 dB. In order to obtain even better agreement between different device orientations, a higher number of constellations could be chosen which on the other hand would result in longer measurement times. The choice of 128 different constellations is a very good balance between test time and convergence of test results with regards to UE orientation. 
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Figure 10.1.x.2-1: Radiated throughput curves for the three CTIA reference antennas placed in three orientations

10.1.x.2
Decomposition test results

Figure 10.1.x.3-1 and Figure 10.1.x.3-2 show decomposed curves of throughput vs. DL power for the channel models UMi MC/A and UMa MC/B where the vertical orientation of the reference antennas was used in the radiated test. The differentiation of the reference antennas always stays the same since power offsets between curves are not changed. All throughput curves equally change their power offset depending on the channel model parameters. 
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Figure 10.1.x.3-1: Throughput curves (decomposition method) for UMi MC/A channel model


[image: image6]
Figure 10.1.x.3-2: Throughput curves (decomposition method) for UMa MC/B channel model

Clear separation of the throughput curves for the different reference antennas is observed for UMi and UMa channel models.

--- Text Proposal ends ---
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