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1 Abstract
A set of results from phase 3 measurements of CTIA's IL/IT test campaign is presented. The results were obtained by using the decomposition method. It consists of the radiated measurements taken for two different devices, a mobile phone and a tablet PC.
2 Introduction

Phase 3 of CTIA’s IL/IT test campaign [1] is using devices of different form factors and different bands. Measurements have to be performed using the internal antennas and not the reference antennas used in Phase 2.

We hereby present measurements results for a phone (Galaxy S4) and a tablet PC (Samsung T779) applying the radiated tests according to the decomposition method. 

The complementary conducted measurements without fading (baseline measurements) and with fading (tSCME models UMi and UMa) will be added at some later point in time, as well as the final decomposition results.

In Phase 3, each test has to be repeated three times. From the results it is possible to derive easily the measurement uncertainty related to repeated measurements.

3 Background
The data presented here were taken in the CETECOM lab in Milpitas, California by means of a Rohde & Schwarz system able to operate according to the decomposition test method. 

The details of the decomposition method have already been described in [2], and also in Section 6.3.1.4 of [3]. As shown in Fig. 1 the system consists of two arms with test antennas, where the elevation of each antenna can be freely chosen, and where the polarization of each dual polarized test antenna can be selected by a switch matrix. The system was used to create 128 different constellations as described in [2]. The Milpitas test system features as base station simulator a CMW500 by Rohde & Schwarz. The measurement distance in the chamber type 4800 made by The Howland Company is 1.7 m. As measurement antennas two QR-1 has been used (Quad-Ridge Horn Antennas, 700 MHz - 6 GHz, also made by The Howland Company). As test software the Rohde & Schwarz AMS32 was used.   
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Figure 1: 1 set f_set_up "Fig. " 
Fig. 1
Photo of the set up at CETECOM Milpitas.

4 Measurement 
4.1 Set up
Figure 2 shows the results of a set of  radiated measurements. The following settings were used (refer to Table 5.1.1 of [1]):

· Test devices: Samsung Galaxy S4 smartphone for band 2, and Samsung SGH-T779 tablet for band 4
· TM3 = Open Loop Spatial Multiplexing

· R.35 fixed reference channel (64QAM in downlink)

· Levelling for RS EPRE, step size 0.5 dB where the curves fall steeply
· No channel model has been applied for the radiated part of decomposition method in the here presented test results
· Number of subframes: 400
· Averaging of the curves of throughput as function of RS EPRE over the 128 constellations was done as average of DL power as described in [4].
4.2 Test Results
In result we found an approximately 2.5 dB better sensitivity for the tablet compared to the phone although the operating frequencies have been in a similar range. As already mentioned in chapter 2, those data do not represent final decomposition results but raw data with no channel model applied.
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Figure 2: 2 set f_results "Fig. " 
Fig. 2
Radiated results for smartphone (S4) and tablet (T779), R.35, TM3
4.3 Measurement Repeatability

The data in Fig. 2 show a better repeatability for different runs in case of testing the phone. Here we have to mention the fact, the tablet we needed to reposition, hence to touch and move it between the tests, whereas the phone was not touched at all between the different runs. In conclusion the somewhat higher uncertainty for the tablet PC could be caused by the handling. But according to our experience also device temperature matters and because a PC needs some more time to heat up after starting to operate, this uncertainty could perhaps also be caused by different device or module temperatures at different runs. 
5 Conclusions
In order to foster inter-lab comparisons of test results based on real devices with real antenna implementations (Phase 3 of CTIA’s IL/IT test campaign) we provided radiated data following the principles of the decomposition method. In this paper we showed radiated throughput data without applying a channel model. We found at this stage a 2.5 dB better sensitivity for the tablet (at 2.13 GHz) compared to a phone (at 1.96 GHz). 

Also the uncertainty for the repeatability was different which we assume could be caused by repositioning or temperature effects. The achieved uncertainty for the phone in the range of ±0.03 dB shows a very promising test method capability in terms of repeatability. The data also indicate the usefulness of the test method in general.  
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