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	Abstract:
	This contribution provides the summary of the Inter-lab/Inter-technique (IL/IT) results obtained by the multi-probe anechoic chamber MIMO OTA test procedures as a text proposal to TR 37.977


1.
Introduction
In this text proposal we summarize the results of the Inter-lab/Inter-technique results obtained with the multi-probe anechoic chamber MIMO OTA test procedures in TR 37.977[1].  In Section 2, we list the agreed components of the testing methodology, Section 3 provides supporting documentation, and Section 4 provides the text proposal to TR37.977.
2.
Discussion
For the duration of the MIMO OTA WI several companies have developed the multi-probe anechoic chamber measurement methodology and have reached agreement on the following criteria:

A. Channel models and their verification procedures

B. Results of the verification of channel models

C. Measurement campaign results with a set of reference antennas

D. Measurement uncertainty budget

The channel models agreed by the group include the SCMe UMa and SCMe UMi channel models, for which a detailed set of parameters is given in Section 8.2 of TR 37.977 [1]. Past results have captured the verification of the channel models [2-5], and the absolute data throughput as a proof of concept [19].
A measurement campaign using a set of reference antennas with known performance characteristics was performed, and several companies Satimo and  Intel) have provided results in RAN4#67 [6 – 14] and further in RAN4#68 [15-18].  These results from multiple labs have indicated that the multi-probe anechoic chamber methodology is capable of evaluating UE performance in terms of absolute throughput.
The primary contribution of this text proposal is to summarize the results and to demonstrate completion of Criteria C for the multi-probe anechoic chamber MIMO OTA test procedures in TR37.977.
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4.
Text Proposal
<< unchanged sections omitted >>
5. 10
Measurement Results from Outside of 3GPP

10.1 CTIA

Inter-lab/Inter-technique (IL/IT) campaigns have been performed in CTIA MOSG LTE MIMO OTA by the Anechoic Chamber test methodology. The results are produced here in figures 10.1.1 to 10.1.9.  
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Figure 10.1.1 Absolute data throughput framework results for the SCME UMi Channel model  for SATIMO. 
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Figure 10.1.2 Absolute data throughput framework  results for the SCME UMa-B Channel model  for SATIMO 
Further, from the above data results, it can be noted that:

· The max deviation between the absolute data throughput and OTA measurements is around 1.5dB at 70% throughput. This can be observed for the Good antenna system and SCME UMi case with the absolute data throughput outperforming the OTA measurements. 

· There is also a deviation of around 1dB for the following case:

· SCME UMi with Nominal antenna

· SCME UMa B case with Good antenna

· No deviation is noted for the Bad  antenna and both SCME UMi, and UMa B case.
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. Figure 10.1.3 Absolute data throughput framework results for the SCME UMi Channel model  for Intel
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Figure 10.1.4 Absolute data throughput framework results for the SCME UMa B Channel model  for Intel. 

. 

The above two plots show a results agreement within the specified margins.
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Figure 10.1.5  Absolute data throughput framework results for the SCME UMi  Channel model  for Intel and SATIMO . 
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Figure 10.1.6  Absolute data throughput framework results for the SCME Uma-B  Channel model  for Intel and SATIMO. 
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Figure 10.1.7 Average radiated throughput comparison under SCMe Umi OTA radiated for Intel and SATIMO
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Figure 10.1.8 Average radiated throughput comparison under SCMe UMa-B OTA radiated for Intel and SATIMO
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Figure 10.1.9 Conducted non-faded measurements between Intel and SATIMO.
The legend in the Fig 10.1.9 should be read as follows

	DUT/Setups
	Category
	Lab
	Comment

	S1 - 4
	Setup
	Intel
	Different base station emulators and cable calibrations

	DUT A-B
	Phone
	Intel
	Details below

	DUT
	Phone
	Satimo
	Details below


Table 10.1.1 Explanation of the legend for Figure 10.1.9
The references for the different phones are provided in the table below:

	Device
	DUT A
	DUT B
	MOSG-RD-13-05

	Operating system
	Android 4.0.3
	Android 4.0.3
	Android 

	Software number
	4.03.605.2 710RD
	4.03.605.2 710RD
	NA

	Baseband version
	2.22.10.0801r,2.22.10.0803r
	2.22.10.0801r,2.22.10.0803r
	NA

	Serial Number
	HT1APS201087
	HT1APS201196
	HT18KS200216

	IMEI
	990000338088158
	990000338089248
	NA

	HTC version
	Sense 3.6
	Sense 3.6
	NA

	PRI Version
	1.16_002-3.01_002
	1.16_002-3.01_002
	NA

	PRL Version
	00000
	00666
	NA

	ERI Version
	5
	5
	NA

	Kernel
	3.0.16-g480e1b0
	3.0.16-g480e1b0
	NA

	Lab
	Intel
	Intel
	Satimo


Table 10.1.2 Explanation of the legend for Figure 10.1.9

From the figures presented we can see that the multi-probe anechoic chamber methodology is capable of providing clear results to distinguish the performance of a DUT under different channel models therefore fulfilling the specified requirements C and D for advancement.
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