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	Abstract
	This contributin presents the preliminary results for the IL/IT testing effort performed by using an anechoic chamber based OTA setup.


               
1	Introduction R4-125719
This document provides preliminary results for the IL/IT testing effort in 3GPP and CTIA. An LTE BAND 13 MIMO capable device was testsd with using Good, Nominal and Bad  2x2 CTIA reference antennas. Testing were performed in an anechoic chamber based OTA set up.R4-1
2	Test reference devices
In table 1 are reported the reference devices used for the testing campaign:
	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
3	Test System
Tests were performed based on [1] by using a system setup depicted in [2].
The Multi-cluster setup consists of a SATIMO StarMIMO system equipped with 8 dual polarized measurement antennas at distance 1.2m from the DUT. Each element of the measurement antenna is connected through amplifiers, and MV cal box to the Anite F32 spatial channel emulator. Amplifiers are needed to boost up the signal at the DUT and adjust it to the desidered starting power level while the MV cal box will make the calibration of the entire setup to be automated and less time consuming than with the conventional setup. An Anritsu MT8820C was used as radio communication tester/eNodeB tester. In order to close the singal loop, a link antenna is directly located in the mast for the uplink path to the radio comm. tester via a Low Noise Amplier. A block diagram of the setup is reported in Figure 1 while in Table 2 we reported the list of the equipments’ being used for: 
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Figure 1 – Test system

	Equipment
	Manufacturer
	Model
	Firmware Revision

	MIMO Multi-cluster setup
	SATIMO
	StarMIMO 24 V-H 
	SAM MIMO 1.1.0

	Spatial Channel Emulator
	Anite
	F32
	3.1

	Amplifiers 
	SATIMO
	NA
	NA

	MV- cal Box
	SATIMO
	NA
	NA

	Radio Comm. Testet/eNodeB emulator
	Anritsu
	MT8820C
	22.40 #021

	LNA
	SATIMO
	NA
	NA


Table 2 – List of Equipments

4	Channel Models
The used spatial channel models have been created by using the definitions in Section 3.2, and 3.3 of [1]. In order to have some traceability of the channel models, those have been created by Anite so they could be distributed to all the labs using the same testing technique and the same channel emulator.
In table 3 is the list of the channel models being used for:
	Specification Section
	Model Name
	File Name

	Table 3.2.1
	SCME UMicro 8DPprobes
	SCME_Umicro_8DPprobes_01.smu

	Table 3.2.2-A
	SCME UMacro A 8DPprobes
	SCME_Umacro_8DPprobes_01.smu

	Table 3.3.2-B
	SCME UMacro B Multi Cluster
	SCME_Uma_MC_B_8DP_01.smu


Table 3 – Channel Models list

5	e-Node B settings
The used eNodeB emulator was configured as per section 3.1 of either [1] or [3], and 20000 frames were used for each throughput measurement. The platform noise was taken into account for all the throughput measurements. 

6	Channel Model Validation Tests
The system has been already validated with different channel emulator/channel model versions. The results of these testing activities have been already reported in [4-5].

7	Results
The following plots are the throughput vs EPRE [dBm/15KHz] for each measured antenna configurations cases. The throughput versus the azimuth positions are also reported as well as the comparison between the different antenna configurations and channel models.
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Figure 3- Test setup for the SATIMO StarMIMO 
[image: UMi_Good_TPvsAzimuth]
Figure 4 – Throughput vs azimuth for the SCME UMi and Good ant configuration



[image: UMi_Nominal_TPvsAzimuth]
Figure 5 – Throughput vs azimuth for the SCME UMi and Nominal ant configuration


[image: UMi_Bad_TPvsAzimuth]
Figure 6 – Throughput vs azimuth for the SCME UMi and Bad ant configuration



[image: UMi_Average_TP]
Figure 7 – SCME UMi – Averaged Throughput comparison between Good, Nominal and Bad ant configurations

[image: UMa_B_Good_TPvsAzimuth]
Figure 8 –Throughput vs Azimuth for the SCME UMa B case and Good ant configuration




[image: UMa_B_Nominal_TPvsAzimuth]
Figure 9 –Throughput vs Azimuth for the SCME UMa B case and Nominal ant configuration

[image: UMa_B_Bad_TPvsAzimuth]
Figure 10 –Throughput vs Azimuth for the SCME UMa B case and Bad ant configuration



[image: UMa_B_Average_TP]
Figure 11 – SCME UMa B case – Averaged Throughput comparison between Good, Nominal and Bad ant configurations

[image: UMa_A_Good_TPvsAzimuth]
Figure 12 – Throughput vs Azimuth for the SCME UMa A case and Good ant config


[image: UMa_A_Nominal_TPvsAzimuth]
Figure 13 – Throughput vs Azimuth for the SCME UMa A case and Nominal ant config

[image: UMa_A_Bad_TPvsAzimuth]
Figure 14 – Throughput vs Azimuth for the SCME UMa A case and Bad ant config



[image: UMa_A_Average_TP]
Figure 15 – SCME UMa A case – Averaged Throughput comparison between Good, Nominal and Bad ant configurations


[image: UMa_B_vs A Average_TP]
Figure 16 – SCME UMa A case vs UMa B case – Averaged Throughput for all the antenna configurations


[image: Comparison_Average_TP]
Figure 17 – SCME UMi vs UMa A case vs UMa B case – Averaged Throughput for all the antenna configurations




In table 4 are reported the measured deviations between the tested reference devices:
	
	EPRE Good [dBm/15KHz]
	EPRE Nominal [dBm/15KHz]
	EPRE Bad [dBm/15KHz]
	Good Vs Bad [dB]
	Good Vs Nominal [dB]

	SCME UMi   Throughput=34MBps
	-100.5
	-97.5
	-92
	8.5
	3

	SCME UMa A case  Thruoughput=30MBps
	-89
	-87.5
	NA
	NA
	1.5

	SCME UMa B case  Throughput=34MBps
	-95
	-91.5
	-85
	10
	3.5


Table 4 – Measured deviations for the reference devices
8	Conclusions
The following conclusions can be drawn by looking at the throughput vs EPRE results:
1. The deviation is around 3dB between Good and Nominal antenna configurations for the SCME UMi, and SCME UMa B case. 
2. The difference between Good, and Bad antenna configurations is 8.5dB for the SCME UMi, and around 10dB for the UMa B case. 
3. The difference between Good and Nominal antenna configurations is around 1.5dB for the SCME UMa A case while the difference between the Good and Bad antenna configurations cannot be fully understood due to the difficulties in connecting the DUT to the eNodeB emulator when using the Bad antenna configuration.
4. The measured deviation between Good, Nominal and Bad reference devices for the SCME UMi is in line with what it has been presented in [6-7].
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