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1 Introduction
In this text proposal the results of the Inter-lab/Inter-technique obtained for the radiated two-stage test procedures are captured 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
A measurement campaign using a set of reference antennas with known performance characteristics was performed and the results are provided for Agilent in [2] (with corrections in [3]) and for CATR using the GTS lab in [3]. The results from the radiated two-stage method are expected to be directly comparable to the multi-probe anechoic results as well between two-stage results.  
The absolute data throughput framework proof of concept for the two-stage method is in section 9.3.1.7. The absolute data throughput measurements for the new GTS lab to demonstrate equivalence between conducted and radiated measurements was performed for the UMi channel model are shown in Figure 10-1-1. These results show approximately +/- 0.2 dB consistency.
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Figure 1. Radiated vs Cable-conducted Absolute Throughput Test for UMi Model for the GTS lab

A comparison between both two-stage labs is shown in Figure 2 and Figure 3.
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Figure 2. Comparison of two-stage results for UMi.

[image: image3.png]Two-stage UMa/B Comparison

kA

N

— —

36

34

32

30

28

26

24

—— Agilent, Good

—— Agilent, Nom

—— Agilent, Bad

—+—GTS, Good

—#—GTS, Nom

—#—GTS, Bad





Figure 3. Comparison of two-stage results for UMa/B.

A comparison between both two-stage labs and the two anechoic labs as summarized in [4] is in Tables 1 and 2.
Table 1. Summary of UMi results at 70% throughput
	 
	Good (dBm)
	Nominal(dBm)
	Bad(dBm)

	Agilent
	-103.6
	-99.4
	-94.7

	GTS
	-101.5
	-98.2
	-94.2

	Intel
	-100.5
	-99
	-94.2

	SATIMO
	-102.8
	-100
	-94.2

	Spread +/-
	+/- 1.55
	+/- 0.9
	+/- 0.25


 
Table 2. Summary of UMa results at 70% throughput 

	 
	Good(dBm)
	Nominal(dBm)
	Bad(dBm)

	Agilent
	-97.9
	-97.6
	-89.2

	GTS
	-96.6
	-95.8
	-92

	Intel
	-98
	-96.8
	-91.5

	SATIMO
	-98
	-94.7
	-89.3

	Spread (all) +/-
	+/- 0.7
	+/- 1.45
	+/- 1.4


The comparison indicates equivalence between all four sets of results which are well within the +/- 2.3 dB uncertainty criterion for C.
The below text proposal copies the key results and comparison for C against the results from two multi-probe anechoic labs as summarized in [3] into the TR for reference.
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10
Measurement Results from Outside of 3GPP

10.1
CTIA
<Editor: Text to be added>

10.1.1 Two-stage method results
Inter-lab/Inter-technique (IL/IT) campaigns have been performed in CTIA MOSG LTE MIMO OTA by the radiated two-stage test methodology by Agilent’s lab and CATR using the GTS lab. Both labs used the correlation implementation of the SCME channel model with the Jakes Doppler spectrum. 
The absolute data throughput framework proof of concept for the two-stage method is in section 9.3.1.7. The absolute data throughput measurements for the new GTS lab to demonstrate equivalence between conducted and radiated measurements was performed for the UMi channel model are shown in Figure 10-1-1. These results show approximately +/- 0.2 dB consistency.
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Figure 10-1-1. Radiated vs Cable-conducted Absolute Throughput Test for UMi Model for the GTS lab

A comparison between both two-stage labs is shown in Figures 10.1-2 and 10.1-3.
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Figure 10.1-2. Comparison of two-stage results for UMi.
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Figure 10.1-3. Comparison of two-stage results for UMa/B.

The two-stage UMi results compared against Intel and Satimo anechoic are shown in figure 10.1-3. 
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Figure 10.1-3 Absolute Throughput Test for UMi Model
The two-stage UMa results compared against Intel and Satimo anechoic are shown in figure 10.1-4.
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Figure 10.1-4 Absolute Throughput Test for Uma/B Model
A tabular comparison of all the results at 70% throughput is given in Tables 10-1-1 and 10.1-2.

Table 10.1.1-1. Summary of UMi results at 70% throughput
	 
	Good (dBm)
	Nominal(dBm)
	Bad(dBm)

	Agilent
	-103.6
	-99.4
	-94.7

	GTS
	-101.5
	-98.2
	-94.2

	Intel
	-100.5
	-99
	-94.2

	SATIMO
	-102.8
	-100
	-94.2

	Spread +/-
	+/- 1.55
	+/- 0.9
	+/- 0.25


 
Table 10.1.1-2. Summary of UMa results at 70% throughput 

	 
	Good(dBm)
	Nominal(dBm)
	Bad(dBm)

	Agilent
	-97.9
	-97.6
	-89.2

	GTS
	-96.6
	-95.8
	-92

	Intel
	-98
	-96.8
	-91.5

	SATIMO
	-98
	-94.7
	-89.3

	Spread (all) +/-
	+/- 0.7
	+/- 1.45
	+/- 1.4
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