3GPP TSG-RAN WG4 #64

              
　                       
       R4-123788
Qingdao, China, 13th – 17th August 2012
Source:

Bluetest
Title:
MOSG Reference Antennas – Results and Learning Outcomes from Initial Testing
Agenda Item:
6.29
Document for:
Discussion
1. Introduction
The CTIA MOSG reference antennas and reference units that will be used for evaluating the proposed methodologies for assessment of performance of MIMO enabled devices have become available. This contribution presents results and learning outcomes from initial testing of one set of these reference antennas and units.

2. Reference Antennas and Reference Units
The set of reference units used for the measurements presented in this contribution contained one HTC handset and one Samsung handset shown in Figure 1. The HTC and Samsung handset utilize LTE band 13 and band 7, respectively. Also, reference antennas for both frequency bands were provided with the handsets (Figure 2).
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Figure 1   Pictures of the reference units used for the measurements presented in this contribution.
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Figure 2   Pictures of LTE band 13 (top) and LTE band 7 (bottom) reference antennas used for the measurements presented in this contribution.

3. Measurement Setup and Procedure

CTIA MOSG has produced a test plan for the Inter-Lab/Inter-Technique testing. For the measurements presented in this contribution, revision 1 of the test plan was used [1], thus employing the approach and settings specified as far as possible. However, there was some important information missing in the test plan. The test procedure lacked a clear description of how to implement the spatial filter corresponding to the reference antenna patterns for the conducted reference measurements. Thus the conducted measurements have been performed without the spatial filter. Also, the settings for 64-QAM were still under discussion, since the settings specified in the current version of the test plan were not achievable. Thus, the measurements in this contribution has been performed for 16-QAM.

The radiated measurements presented in this contribution have been performed with a reverberation chamber and a reverberation chamber combined with a channel emulator. These setups can be studied in Figure 3. In particular, the Bluetest RTS60 reverberation chamber, Rohde&Schwarz CMW500 base station simulator, and Spirent SR5500 channel emulator have been utilized. The setup utilizing the reverberation chamber only enables testing with the NIST channel model, for which the reverberation chamber is tuned to an RMS delay spread of 80 ns. The setup utilizing a reverberation chamber combined with a channel emulator enables testing with isotropic SCME UMi and UMa channel models, i.e., the SCME UMi and UMa temporal properties but with an in average isotropic spatial distribution of the signal. The channel models programmed to the channel emulator are the ideal SCME UMi and UMa channel models, i.e. the channel models described in the test specification [1]. Also for these measurements the reverberation chamber is tuned to an inherent RMS delay spread of 80 ns, which will be convolved with the delay spread of the channel model introduced by the channel emulator.

As specified by the test plan, conducted measurements have also been performed using the ideal channel models. The channel models used for the conducted measurements are thus the same channel models as programmed to the channel emulator for the radiated measurements, without the additional effects introduced by the reverberation chamber (e.g. the inherent 80 ns RMS delay spread). All the conducted measurements have been performed in a shielded environment.
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Figure 3   Schematic figure of the reverberation chamber (top) and the reverberation chamber and channel emulator (bottom) setups for radiated measurements.

4. Results

This section presents results from measurements using the HTC handset and the corresponding set of reference antennas (Good, Nominal and Bad).

Conducted Results

16-QAM
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Figure 4   Comparison of conducted results for 16-QAM between UMi, UMa and when no channel model is active.
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Figure 5   Comparison of conducted results for QPSK between UMi, UMa and when no channel model is active.

Radiated Results

16-QAM
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Figure 6   Comparison of radiated results for 16-QAM between NIST, UMi and UMa channel models. These results have been obtained with the HTC handset connected to the Good reference antenna.
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Figure 7   Comparison of radiated results for 16-QAM between NIST, UMi and UMa channel models. These results have been obtained with the HTC handset connected to the Nominal reference antenna.
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Figure 8   Comparison of radiated results for 16-QAM between NIST and UMi channel models. These results have been obtained with the HTC handset connected to the Bad reference antenna.
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Figure 9   Comparison of radiated results for 16-QAM between Good, Nominal and Bad reference antenna when utilizing the NIST channel model.
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Figure 10   Comparison of radiated results for 16-QAM between Good, Nominal and Bad reference antenna when utilizing the UMi channel model.
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Figure 11   Comparison of radiated results for 16-QAM between Good and Nominal reference antenna when utilizing the UMa channel model.
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Figure 11   Comparison of radiated results for QPSK between NIST, UMi and UMa. These results have been obtained with the HTC handset connected to the Good reference antenna.
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Figure 12   Comparison of radiated results for QPSK between NIST, UMi and UMa. These results have been obtained with the HTC handset connected to the Nominal reference antenna.
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Figure 13   Comparison of radiated results for QPSK between NIST, UMi and UMa. These results have been obtained with the HTC handset connected to the Bad reference antenna.

[image: image17.wmf]Good Ant

Nominal Ant

Bad Ant

HTC Good/Nominal/Bad Antenna Comparison - NIST QPSK

Power [dBm]

-90

-91

-92

-93

-94

-95

-96

-97

-98

-99

-100

-101

-102

Throughput [kbps]

1 350

1 300

1 250

1 200

1 150

1 100

1 050

1 000

950


Figure 14   Comparison of radiated results for QPSK between Good, Nominal and Bad reference antenna when utilizing the NIST channel model.
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Figure 15   Comparison of radiated results for QPSK between Good, Nominal and Bad reference antenna when utilizing the UMi channel model.
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Figure 16   Comparison of radiated results for QPSK between Good, Nominal and Bad reference antenna when utilizing the UMa channel model.

Result Analysis

Same performance ranking of devices for NIST, UMi and UMa channel models.

Similar difference between channel models conducted and OTA for NIST, UMi and UMa.

Similar offset between NIST and UMi/UMa for Good/Nominal/Bad antenna.

5. Learning Outcomes

This section lists important learning outcomes from the initial testing of the reference units and antennas.

· Test plan not finalized. At the time for these initial tests the test plan to be used for the Inter-lab/Inter-Technique comparison testing was not finalized. The results presented in this contribution were obtained from measurements following as far as possible revision 1 of the test plan [1]. Despite a clear step-by-step procedure and a high level of details in the description of the test procedure, some important information and unknown parameters were identified. These are listed below. In order to avoid uncertainties in the final methodology comparison, these should be addressed. It would be beneficial if the eNodeB providers would supply the group with configuration files to be used for the testing.


· The settings specified in the test plan for 64-QAM were not achievable. At the time when these tests were performed these settings were still under discussion.


· The description of the implementation of the antenna pattern for the conducted baseline measurements was not clear. Thus it was impossible at the time of testing to implement this part of the test plan. The conducted testing was performed with the ideal channel models without spatial filter corresponding to the antenna patterns of the reference antennas.


· Unclear description of SNR implementation. At the time when these tests were performed this was still under discussion. 


· The implementation of the static channel model for the conducted measurements without channel impairments was not possible to use. When using the static channel matrix there was a power imbalance between the output ports of the eNodeB. The implementation of the static channel model needs to be clarified.


· The test plan does not mention which channels to be used for the testing. It was assumed that the mid-channel for each frequency band should be used, but for clarity this should be explicitly stated.


· The documentation of results, as well as how to calculated MRP, needs further clarification.

· Samsung phone with added connectors too large for RF enclosure. The Samsung phone has been equipped with external connectors, to reduce uncertainties associated with unstable external antenna cables. Unfortunately, with these external connectors it was impossible to fit the device inside the RF enclosure (see Figure 17). Also, no cables for connecting the device to the reference antenna were provided. This means that every lab must use its own cables, which will introduce measurement uncertainty. It would be preferable to provide cables with the device, or better to provide a device with longer cables attached directly to the device for connecting to the antenna ports of the MOSG reference. It should also be noted that the connectors as provided now has a poor mechanical support, and will probably not last during the whole measurement campaign.
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Figure 17   The Samsung phone placed in the RF enclosure.

· Shielded environment necessary for conducted testing. It was observed during the measurements that when performing conducted measurements of the Samsung phone, it was necessary to place the device in a shielded environment to get stable results. This is clearly seen in Figure 18, where measurements inside the shielded environment are compared to measurements outside the shielded environment (lab environment). For the HTC phone, this stability issue was not observed. One reason might be that LTE band 7, which is utilized by the Samsung phone, also is employed in Sweden for commercial products, whereas band 13 is not. It is proposed that the conducted measurements always are performed in a shielded environment.
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Figure 18   Comparison between conducted measurements on the Samsung handset outside and inside a shielded enclosure.
· Sensitivity of HTC connectors. In contrast to the Samsung handset, the HTC handset is not provided with external connectors. Instead, antenna cables compatible with the DUT receiver connectors are provided with the handset. These can easily be fitted inside the RF enclosure together with the DUT, however, could be worn out after a couple of runs in the labs. In order to reduce measurement uncertainty, it would be preferable to have fixed connectors also for this unit. There were no instability issues observed in the results presented here.

· Batteries. For this set of reference units, only one battery was provided for the HTC handset. Two batteries were provided for the Samsung handset, but only one unit. Providing multiple batteries and units (for charging) would enable more efficient use of the allocated time for each lab.

This set of reference units also lacked a charger for the Samsung handset.
· Establishing a Connection to CMW500. There are considerable difficulties to get the Samsung device to attach to the CMW500. We have not been able to identify the cause of these instabilities.
6. Conclusions
Initial measurements on one set of the MOSG reference antennas and units have been performed. The results from these measurements show that a clear and expected ranking between the reference antennas is obtained with the NIST channel model, that is, when utilizing the reverberation chamber only methodology. The same ranking is also obtained when using the UMi and UMa channel models.

Furthermore, a number of important learning outcomes and issues with the current test plan have also been highlighted. It is highly recommended that these observations are discussed before any continued testing is carried out.
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