	
3GPP TSG-RAN4 Meeting #68	 R4-134132
Barcelona, Spain, 19-23 August, 2013

	Title:
	IL/IT testing effort: Absolute Data Throughput Results and Comparison with the MIMO OTA results

	Source:
	SATIMO Industries, Anite Telecoms Ltd.

	Agenda Item:
	8.4

	Work Item
	HSPA_LTE_measRP_MIMO-Perf

	Release
	12

	Document for:
	Discussion

	Abstract
	This contributin presents the absolute data throughput taken on the reference device which was circulated for the Phase 2 IL/IT testing effort. The comparison between OTA data results and absolute data throughput are also presented with the aim of closing point C for the anechoic chamber multiple cluster methodology.


               
1	Introduction R4-125719
During the RAN4 #67 a Way Forward was approved that defined the next step over the completion of point C for the anechoic chamber multiple cluster methodology, AC-MC [1]. In order to fulfil the point C requirement, each lab who did present OTA results shall have correlated them with the absolute data throughput measurements taken on the same reference device. SATIMO/Anite did complete the measurements and the comparison between absolute data throughput and OTA data are presented for both the SCME UMi, and UMa B cases.4-1
2	Tested Devices
In table 1 are reported the reference devices used for the absolute data thorughput measurement:
	Band
	Manufacturer
	Model
	Serial Number
	CTIA ID Number

	Band XIII
	HTC
	ADR6425LVW
	HT18KS200216
	MOSG - RD - 13 - 05

	Band XIII
	SATIMO
	 
	 
	MOSG - RA - 13 - 05


Table 1 – List of test devices
It can be noted that the tested device is the same device which was tested with the multiple clsuter setup, OTA testing [2].
3	Absolute Data Throughput Results
The absolute data throughput data have been performed in accordance with the [3] section 9.3. Figure 1 shows the block digram of the setup used for conducted testing:
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Figure 1 – Absolute data throughput - Measurement setup
Figure 2, and 3 show the absolute data throughput results for the SCME UMi, and SCME UMa B cases  respectively. Total of 6 rotations - 0, 60, 120, 180, 240, and 330deg - have been measured and then the average throughput calculated based on the below formula:
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Figure 2 – Absolute data throughput results for the SCME UMi case – Good, Nominal, and Bad reference antennas
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Figure 3 – Absolute data throughput results for the SCME UMa B case – Good, Nominal, and Bad reference antennas

3	Comparison Results
The aim of the testing activity was to compare the absolute data throughput results with the OTA data results for the same reference device. Figure 4, and 5 show such comparison for both the used channel models:
[image: ]
Figure 4 – Absolute data throughput versus OTA for the SCME UMi case
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Figure 5 – Absolute data throughput versus OTA for the SCME UMa B case

4	Analysis of the results
Analysing the above data results, it can be noted that:
· The max deviation between the absolute data throughput and OTA measurements is around 1.5dB. 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 devation 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.
Possible causes of the observed deviations:
· Self interference 
· the lower the power at the antenna port the higher the deviation between OTA and conducted
· For the same power level the deviation between conducted and OTA measurement  is the same. 
· This can be observed by looking at the SCME UMi with Nominal antenna and SCME UMa B case with Good antenna curves
· This behavior is regardless the used channel models
· The conducted measurement setup – Lack of isolation between TX and RX signal
· There are just 24dB isolation between the TX and RX signal even though they are spaced in frequency by around 40MHz
· Adding an isolator in cascade with the circulator hence at least 20dB more attenuation on the signal travelling back to the channel emulator could help in mitigating such an issue

5	Conclusions
It has been shown that the OTA measurements taken by SATIMO/Anite by using the setup in [2] are in agreement with the absolute data throughput taken on the same reference device. The max deviation between those measurements is within 1.5dB . Actually, there is just one specific configuration showing the larger variation of around 1.5dB. It is the Good antenna config when using the SCME UMi model. For the other cases, the deviation is around 1dB.
Based on this, the still open point C can be considered closed for the SATIMO/Anite lab.
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