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Introduction
Round-Robin measurements campaign has been conducted by different parties and several results have been presented. It has been challenging to successfully compare the results and it was decided in RAN WG4 #60-BIS to adopt way forward [1] to address these challenges. As an outcome of discussions from RAN WG4 #60-BIS, group nominated leaders for collecting measurement data from each method [1].  Purpose of this document is to provide information of full Anechoic chamber measurements and also provide discussion topic for next steps. 

The measurements were done in four different labs
· NTT DoCoMo Japan
· Nokia Finland
· Satimo/EB France
· ETS-Lindgren/Spirent USA

Results
This section presents the results of several test beds
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The following figures show comparison between labs. The used channel models were
· Urban Microcell
· Urban Macrocell
· Single Cluster based on Urban Microcell
· Single Cluster based on Urban Macrocell
The devices used in this comparison were Samsung GT-B3710 and Huawei E398. Two pools are compared separately.

Urban Microcell
Figure 1 shows comparison of throughput results for Samsung GT-B3710 measured in three different labs, namely DoCoMo, Nokia, and Satimo. The difference between the labs is less than 2 dB, which means excellent consistency. Figure 2 compares throughput results of Huawei E398 (Pool2) between the labs. In this case the difference between the labs is about 5 dB, which is still quite reasonable taking into account the fact that normal sensitivity measurement accuracy requirement in TS34.114 is +/- 2.3 dB.
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[bookmark: _Ref308347343]Figure 1. Samsung GT-B3710 measured in three different labs (Urban Micro).
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[bookmark: _Ref308350475]Figure 2. Huawei E398 measured in three different labs (Urban Micro).


Urban Macrocell
Figure 3 and Figure 4 show throughput results for Samsung GT-B3710 and Huawei E398 measured in urban macrocell environment. In both cases, the difference between labs is roughly 5 dB.
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[bookmark: _Ref308351391]Figure 3. Samsung GT-B3710 measured in three different labs (Urban Macro).



[bookmark: _Ref308351393]Figure 4. Huawei E398 measured in three different labs (Urban Macro).


Single Cluster
Single Cluster measurements are shown in Figure 5 and Figure 6

[bookmark: _Ref308351505]Figure 5. Huawei E398 measured in three different labs (Single Cluster Urban Macro).
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[bookmark: _Ref308351507]Figure 6. Huawei E398 measured in three different labs (Single Cluster Urban Macro).

Four labs
Figure 7 shows throughput result for E398 measured in four different labs. In the case of Spirent, the device was from Pool 3. In other cases, it was from Pool 2.
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[bookmark: _Ref308351635]Figure 7. Huawei E398 measured in four different labs. In Satimo, DoCoMo and Nokia labs, the device was from Pool 2 and in Spirent case from Pool 3.



Analysis
As we can see from results, the performance of device is similar in all test beds. This can be verified by observing the shape of the curve. When taking into account the specified [2] maximum uncertainty of OTA test system of +/- 2.3db, it can be seen that results are consistent between test beds.

This same observation were made already in HSPA round robin tests, where it was concluded that anechoic chamber based methodologies provide good consistency between labs [+/- 1 dB] [3]. HSPA technology is already quite mature and even though LTE results show very good repeatability in some test cases (+/- 1 dB), we can still see some variation in LTE which was not shown in HSPA. The reason may be due to one or more of the following items. 
· Different eNodeB emulators and their software versions
· Different assumption on BS antenna configuration
· Different channel model implementation
· Different DUTs
· Laptop interference
· Immature technology in DUTs (early production series)
· Possibility for human errors




As discussed in [4] the laptop interference is causing additional variable to test setup. 
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[bookmark: _Ref301439591]Figure 8.  Laptop interference, from [4]
























Effect of different eNodeB emulators and their software versions is also an issue which is already identified in [5] 
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Figure9: Comparison of different software versions of Anritsu 8820C.

When comparing the results, it was noticed that it is almost impossible to make apples to apples comparison due to different or unknown parameters and configurations in test setup.
Before we are able to compare all the results, we should first eliminate the factors that are causing variations not related to test system.
 
Discussion
As presented in this document, the results from full Anechoic chamber are promising and despite the variation caused by difference in test bed configuration, are consistent between labs. However, as mentioned in this document, there still unknown items which are preventing comparison of results. It should be discussed in the group how to address these identified variables in measurement setup. 
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