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1. INTRODUCTION

In this contribution results of SATIMO testing campaign are reported. This measurement campaign was part of the 3GPP/COST2100 MIMO OTA round robin testing. Throughput of HSDPA capable DUTs have been tested. A Calibration check was also performed based on [1-2-3] before starting the measurement campaign. DUTs tested were a laptop Dell E4300 with internal modem and an USB modem Nokia CS-15 from DUT pool 1 [1-3]. Comparison of TP results when using different channel models and FRC configuration is highlighted.

2. TEST RANGE SET UP

Test range is composed of a number of 24 dual polarized probes arranged on an horizontal circular array. Probe’s are 45 deg evenly spaced, and radius of the array is 1.2m. For the testing campaign, only 8 probes have been used with only vertical polarization being connected to the channel emulator. Figure 1 shows the test range block diagram. Probes’ numbering has been chosen based on the channel emulator mapping to the 8 probes in order to emulate an SCME at the center of the array.

R&S CMu200 node-B emulator was used to create a radio link. Downlink signal goes to the EB F8 channel emulator and via an amplifiers rack to the 8 probe antennas. HSDPA loop back is established by using a “link” antenna placed in the turning mast.  
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Figure 1 Block diagram of the test range
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Figure 2 Picture of the test range.

2.1. Calibration

Attenuation from Node-B emulator output to the DUT location through each path was measured using Agilent PNA network analyzer and a SATIMO SD2140 vertical dipole. 

Figure 3 shows the gain versus azimuth for the used SD2140 dipole. Symmetry is within +/-0.1dB at 2112.4MHz.
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Figure 3 SD2140 – Gain versus Azimuth

2.2. Average Channel Power

Average channel power is defined as the power at the center of the array when all 8 probes are transmitting [1-3]. Figure 4 shows the block diagram of our set up used for power measurements. 

Power has been calculated and verified for each channel model being used.


[image: image4]
Figure 4 Block diagram of the power measurements test set up

Spectrum Analyzer settings were the following:

 -     Center Freq 2112.4MHz

· RBW 1KHz

· Integration Bandwidth 5MHz

· Span 25MHz

3. CHANNEL MODELS

Channel models used in the measurements are SCME urban micro-cell and SCME urban macro-cell as defined in 3GPP TR 37.976 [3].  Mobile speed used was 3km/h. XPR defined in [3] is not taken into account since only vertical polarization of antenna probes was used for testing. 

4. MEASUREMENTS

Performed measurements were the following;

1)  calibration checks on both DUTs

2)  SCME Umi: Throughput Vs Average Channel power

3)  SCME Uma: Throughput Vs Average Channel power

Calibration check is defined in TR 37.976, a throughput target of 1499-1999kbps was searched via each antenna path in different angles, using angle step of 45 degrees. 

For SCME Umi/Uma measurements, throughput is measured for different angle of rotation of  the DUTs while average channel power if kept constant at the center of the probe array. Average throughput of 360° rotation is then calculated and plotted versus the average channel power. TP measurement procedure is detailed in [1-2-3], and reported below:

1. find the average channel power where TP is 50% of the maximum

2. decrease this power by 8dB 

3. Measure the TP for each angle of rotation of the DUT

4. Calculate the average TP

5. Increase the average channel power by 2dB until 8dB above the 50%TP point

6. Repeat point 3, and 4 for each power step

4.1. Configuration of DUTs

Lid of the laptop was closed during testing of CS-15. CS-15 was used as the center of the rotation. All internal radios of E4300 were turned off. E4300 has only one USB-port and CS-15 was connected directly to it.

Internal modem of E4300 was tested lid open at 110 degree angle. Center of the rotation was the tree dimensional geometric center of the laptop.

Power management settings used were following;

Turn off monitor - never

Turn off hard disks - never

System standby - never

4.2. Radio Communication Tester Settings

Downlink channel 10562 was used for the testing. 

Uplink power was set to maximum.

Maximum number of HARQ transmission was 4.

Redundancy and constellation version {6,2,1,5}

5000 blocks were measured.

Two fixed reference channels were used to test Umi and Uma; H-set 3(16QAM) and H-set 6(16QAM). Calibration check was done using only H-set3. HSDPA relative power of the physical channels was set as per 3GPP TS 34.121-1 section 9 [4]

Level set 1, and level set 3 were used for H-set3, and H-set6 respectively.

[image: image5.emf]Level set 1 for HSDPA measurements including test tolerances  

Parameter   During Measurement  Unit  Value  

P - CPICH_Ec/Ior  dB  - 9.9  

P - CCPCH and SCH_Ec/Ior  dB  - 11.9  

PICH _Ec/Ior  dB  - 14.9  

HS - PDSCH  dB  - 5,9  

HS - SCCH_1  dB  - 7.4  

DPCH_Ec/Ior  dB  - 5  

OCNS_Ec/Ior  dB  - 13.3  

 


[image: image6.emf]Level set 3 for HSDPA measurements including test tolerances  

Parameter   During Measurement  Unit  Value  

P - CPICH_Ec/Ior  dB  - 9.9  

P - CCPCH and SCH_Ec/Ior  dB  - 11.9  

PICH _Ec/Ior  dB  - 14.9  

HS - PDSCH  dB  - 2,9  

HS - SCCH_1  dB  - 8.4  

DPCH_Ec/Ior  dB  - 8.4  

OCNS_Ec/Ior  dB  off  

 


5. RESULTS

5.1. Calibration Check

	E4300 Laptop
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Reference 
sensitivity/
	Path 1
	Path 2
	Path 3
	Path 4
	Path 5
	Path 6
	Path 7
	Path 8

	Angle [deg]
	[dBm]
	[dBm]
	[dBm]
	[dBm]
	[dBm]
	[dBm]
	[dBm]
	[dBm]

	0°
	-89.50
	-85.70
	-87.60
	-85.30
	-88.50
	-87.50
	-85.90
	-87.90

	45°
	-85.30
	-87.70
	-84.80
	-89.00
	-87.60
	-86.20
	-88.00
	-89.00

	90°
	-87.80
	-84.30
	-88.60
	-88.20
	-86.00
	-88.20
	-89.30
	-85.20

	135°
	-85.00
	-88.70
	-87.50
	-86.90
	-88.10
	-89.30
	-85.10
	-87.50

	180°
	-88.50
	-87.50
	-86.10
	-88.90
	-89.20
	-85.80
	-87.20
	-84.00

	225°
	-87.00
	-86.30
	-88.40
	-89.80
	-85.40
	-87.60
	-84.00
	-87.50

	270°
	-85.80
	-88.30
	-89.20
	-86.30
	-87.70
	-84.90
	-87.90
	-87.30

	315°
	-88.10
	-89.40
	-85.80
	-88.40
	-84.30
	-88.10
	-87.00
	-85.80

	Path Average
	-87.39
	-87.51
	-87.48
	-88.07
	-87.37
	-87.40
	-87.08
	-87.03

	Average
	-87.42
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Max [dBm]
	-87.03
	
	
	
	
	
	
	

	Min [dBm]
	-88.07
	
	
	
	
	
	
	

	delta [dB]
	1.05
	
	
	
	
	
	
	


	CS-15 USB Dongle
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Reference sensitivity/
	Path 1
	Path 2
	Path 3
	Path 4
	Path 5
	Path 6
	Path 7
	Path 8

	Angle [deg]
	[dBm]
	[dBm]
	[dBm]
	[dBm]
	[dBm]
	[dBm]
	[dBm]
	[dBm]

	0°
	-78.10
	-80.80
	-82.50
	-81.30
	-75.50
	-75.80
	-82.80
	-82.40

	45°
	-79.70
	-80.60
	-80.10
	-75.80
	-74.80
	-83.50
	-82.80
	-75.40

	90°
	-81.40
	-79.30
	-76.10
	-75.10
	-82.70
	-83.40
	-77.10
	-78.30

	135°
	-79.50
	-74.90
	-75.30
	-83.50
	-82.70
	-76.00
	-79.50
	-81.20

	180°
	-75.10
	-75.00
	-83.00
	-83.00
	-75.70
	-80.20
	-79.50
	-80.00

	225°
	-73.60
	-83.00
	-83.00
	-76.30
	-79.80
	-80.20
	-79.50
	-75.30

	270°
	-82.40
	-82.70
	-76.90
	-80.30
	-80.50
	-80.80
	-72.50
	-75.60

	315°
	-82.70
	-75.90
	-79.30
	-81.40
	-79.80
	-74.20
	-75.30
	-81.90

	Path Average 
	-80.00
	-80.04
	-80.45
	-80.59
	-79.88
	-80.40
	-79.73
	-79.62

	Average 
	-80.09
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Max [dB]
	-79.62
	
	
	
	
	
	
	

	Min [dB]
	-80.59
	
	
	
	
	
	
	

	delta [dB]
	0.97
	
	
	
	
	
	
	


5.2. SCME Urban micro-cell: TP Vs Channel Power results  

H – set3 level set 1

Maximum TP =2332Kbps

	SCME UMi 50% Maximum TP

	E4300
	CS-15

	-86.5 dBm
	-81.3dBm


H – set 6 level set 3

Maximum TP=4688.5Kbps

	SCME UMi 50% Maximum TP

	E4300
	CS-15

	-84.2 dBm
	-79.6dBm


[image: image7.jpg]TP Vs Channel power - Umi channel model
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5.3. SCME Urban macro-cell: TP Vs Channel Power results  

H – set3 level set 1

Maximum TP =2332Kbps

	SCME UMa 50% Maximum TP

	E4300
	CS-15

	-83.7 dBm
	-79.6dBm


H – set 6 level set 3

Maximum TP=4688.5Kbps
	SCME UMa 50% Maximum TP

	E4300
	CS-15

	-80.5 dBm
	-79.1dBm
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5.4. UMi Vs UMa Channel Models
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6. CONCLUSIONS AND FUTURE WORKS

3GPP/COST2100 Round Robin testing was performed by using a new SATIMO test range set up. Differences in DUTs performances were found by using this testing methodology, and TP Vs average channel power curves change when using different SCME channel models for both DUTs being tested. 

Next steps will be the following:

· Repeat the testing when using channel models with two polarization implemented

· Perform testing on real MIMO DUTs now that both devices and radio communication testers are getting available 
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