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1. Introduction

As proposed in [1] Agilent has offered a time-limited license to Agilent’s SystemVue simulation environment as a common simulation platform for any individuals contributing towards the standardization of MIMO OTA. A reference workspace has been made available to evaluate the reference antenna performance as introduced in [2]. Throughput simulation has now been performed for the reference antennas based on this workspace. This contribution will share some simulation results for information. The simulation results demonstrate the simulation platform can distinguish the good, normal and bad antennas. One pair of simulation results is compared with the corresponding two-stage measurement results, and both show similar relative performance differences between the good and bad reference antennas.      
2. Simulation and test results for Band 13 reference antenna pattern provided by Motorola
As explained in [2], the workspace is designed for an FDD downlink MIMO throughput measurement based on a fading channel model. It has the feasibilities to configure many LTE parameters, including channel models, eNB settings and eNB and DUT antenna patterns. For the distributed reference workspace, the eNB settings are aligned to proposal [3] and the eNB antenna pattern according to proposal [4], and the configured channel models are SCME Umi/Uma. All the simulation and test results in this paper are based on these settings, and only evaluate the antenna performance for a 2D cut with theta = 90 as shown below Figure 1. 
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Figure 1. Reference antenna coordination system 

Motorola published the LTE radiated data throughput measurements for MIMO 2x2 reference antennas in [5]. , Band13 reference antenna 3D pattern measurement data was also provided to enable MIMO OTA research work. A pair of reference antenna patterns (Band13 Good and Band 13 Bad) were chosen to do the evaluation. Figure 2 shows the simulation results for these two antennas based on the reference workspace, while Figure 3 shows the test results for these two antennas based on the second stage of the two stage method. The simulation results show that the good antenna is about 10dB better than the bad one, while the test results show the good antenna is about 8dB better than the bad antenna. The measured throughput and simulation throughput cannot be directly; because 1) the simulation receiver algorithm does not exactly match the DUT and 2) in the simulation environment -104.46dBm/10M thermal noise was added, which is about 4.8dB lower than the noise level in the radiated test case. 
Figure 11 in [5] (reproduced below) shows Motorola LTE throughput measurement results based on multi-probe set up for the same reference antennas, this figure also shows the good antenna is about 8 dB better than the bad antenna, and the absolute difference between test results in Figure 3 with the Motorola results is within 0.5dB for both Good and Bad antennas. 
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Figure 2. Throughput simulation based on Agilent SystemVue simulation platform for B13 MIMO 2x2 reference antenna for SCME Umi channel model 


[image: image3.png]Throughput (Mbps)

=—4—Good,Test =fli=Bad,Test

-126 -122 -118 -114 -110 -106 -102 -98 -94 -90
Power / 15KHz (dBm)





Figure 3. Throughput measured with LTE device based on second stage of two-stage test method for B13 MIMO 2x2 reference antenna for SCME Umi channel model 
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Figure 11. Data throughput measured with LTE device and

B13 MIMO 2x2 Reference antenna, SCME based




MIMO OTA measurement throughput results for B13 reference antenna copied from COST IC1004 TD (12)03069.

3.  Simulation results for Band13, Band 7 and Band 2 reference antenna pattern measured in TMC chamber
TMC and Agilent performed a passive 3D antenna pattern measurement in TMC’s anechoic chamber, for seven reference antennas: Band 13 Good, Normal and Bad, Band 7 Good and Normal, Band 2 Good and Normal). Figures 4 to 6 show the simulation results based on the measured antenna pattern. These figures also show that for Band 13 reference antenna, Good is about 4 dB better than Normal, and 12dB better than Bad, for Band 7 and Band 2 reference antenna, Good is about 4dB better than Normal.
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Figure 4. Throughput simulation for B13 MIMO 2x2 reference antenna for SCME Umi channel model
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Figure 5. Throughput simulation for B7 MIMO 2x2 reference antenna for SCME Umi channel model
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Figure 6. Throughput simulation for B2 MIMO 2x2 reference antenna for SCME Umi channel model
4. Simulation results comparison from different companies’ antenna pattern data
SATIMO published the reference antenna pattern data in [6], which was used here for the throughput simulations. Figure 7 compares the simulation results by using the measured antenna pattern in the TMC chamber and the pattern provided by Sati SATIMO mo.  This figure shows for the Bad antenna, the two simulation results are aligned very well. For good antenna, the SATIMO result is slightly better than TMC, but for the normal antenna, the SATIMO result is approximately 2 dB better than TMC. Although there is some absolute throughput difference, the antenna performance ranking is apparent.  
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Figure7. Throughput simulation comparison for B13 MIMO 2x2 reference antenna from different companies for SCME Umi channel model
5. Conclusion
This paper shares some simulation results for reference antenna using the Agilent SystemVue common simulation workspace. Measured reference antenna patterns from different companies are compared, including Motorola, TMC, and SATIMO. The simulation results show that the Good antenna is about 4 dB better than the normal, and about 10 dB better than the Bad antenna, which demonstrates that the simulation environment distinguishes the good, normal and bad antennas, and is appropriate for MIMO OTA test performance validation. The second stage test results for Band 13 Good and Bad reference antennas are compared with Motorola’s test results based on a Multi-probe setup. The results align 0.5dB. 
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Good

		Description		Standard Power		ESG #1		ESG #2		Rotation Angle		BLER		Average Throughput		R12		Power Gain		Power Imbalance		Evelation Angle

				-76		-76		-76		0		0		23.33		0.1087044737		0.65		0.8907337805		90

				-76		-76		-76		45		0.002		23.33		0.3140989487		0.61		0.5196507587		90

				-76		-76		-76		90		0.0126666667		23.33		0.4441805817		0.6		0.4522456247		90

				-76		-76		-76		135		0.0273333333		23.322		0.4084570413		0.6		0.6770879283		90

				-76		-76		-76		180		0.0133333333		23.324		0.3704816369		0.6		1.0101125449		90

				-76		-76		-76		225		0.01		23.33		0.4159483133		0.59		1.5748347165		90				Standard Power		-76		Average Throughput		23.32825

				-76		-76		-76		270		0.0053333333		23.33		0.4285804956		0.6		2.1624165757		90				Standard Power		-78		Average Throughput		23.2889166667

				-76		-76		-76		315		0		23.33		0.2406219771		0.63		1.5181811071		90				Standard Power		-80		Average Throughput		23.02225

		Standard Power		-76		Average Throughput		23.32825		Calibration		-1.8708664336														Standard Power		-82		Average Throughput		20.8728333333

				-78		-78		-78		0		0.0033333333		23.33		0.1087044737		0.65		0.8907337805		90				Standard Power		-84		Average Throughput		14.1821666667

				-78		-78		-78		45		0.0606666667		23.3193333333		0.3140989487		0.61		0.5196507587		90				Standard Power		-86		Average Throughput		5.0774166667

				-78		-78		-78		90		0.5113333333		23.2533333333		0.4441805817		0.6		0.4522456247		90				Standard Power		-88		Average Throughput		0.7620833333

				-78		-78		-78		135		0.318		23.246		0.4084570413		0.6		0.6770879283		90				Standard Power		-90		Average Throughput		0.00975

				-78		-78		-78		180		0.022		23.3266666667		0.3704816369		0.6		1.0101125449		90				Standard Power		-92		Average Throughput		0

				-78		-78		-78		225		0.0786666667		23.316		0.4159483133		0.59		1.5748347165		90

				-78		-78		-78		270		0.3953333333		23.2133333333		0.4285804956		0.6		2.1624165757		90

				-78		-78		-78		315		0.0993333333		23.3066666667		0.2406219771		0.63		1.5181811071		90

		Standard Power		-78		Average Throughput		23.2889166667		Calibration		-1.8708664336

				-80		-80		-80		0		0.3626666667		23.2353333333		0.1087044737		0.65		0.8907337805		90

				-80		-80		-80		45		0.7826666667		23.2053333333		0.3140989487		0.61		0.5196507587		90

				-80		-80		-80		90		3.21		22.7593333333		0.4441805817		0.6		0.4522456247		90

				-80		-80		-80		135		2.4373333333		22.7726666667		0.4084570413		0.6		0.6770879283		90

				-80		-80		-80		180		1.1473333333		23.082		0.3704816369		0.6		1.0101125449		90

				-80		-80		-80		225		1.6806666667		23.09		0.4159483133		0.59		1.5748347165		90

				-80		-80		-80		270		1.7453333333		22.984		0.4285804956		0.6		2.1624165757		90

				-80		-80		-80		315		1.0166666667		23.0493333333		0.2406219771		0.63		1.5181811071		90

		Standard Power		-80		Average Throughput		23.02225		Calibration		-1.8708664336

				-82		-82		-82		0		2.366		22.754		0.1087044737		0.65		0.8907337805		90

				-82		-82		-82		45		6.8333333333		21.9193333333		0.3140989487		0.61		0.5196507587		90

				-82		-82		-82		90		18.0633333333		19.6853333333		0.4441805817		0.6		0.4522456247		90

				-82		-82		-82		135		15.718		19.0253333333		0.4084570413		0.6		0.6770879283		90

				-82		-82		-82		180		5.6886666667		22.3293333333		0.3704816369		0.6		1.0101125449		90

				-82		-82		-82		225		11.0413333333		20.6233333333		0.4159483133		0.59		1.5748347165		90

				-82		-82		-82		270		17.5986666667		19.1206666667		0.4285804956		0.6		2.1624165757		90

				-82		-82		-82		315		7.1153333333		21.5253333333		0.2406219771		0.63		1.5181811071		90

		Standard Power		-82		Average Throughput		20.8728333333		Calibration		-1.8708664336

				-84		-84		-84		0		20.392		17.72		0.1087044737		0.65		0.8907337805		90

				-84		-84		-84		45		29.5093333333		17.768		0.3140989487		0.61		0.5196507587		90

				-84		-84		-84		90		53.6646666667		10.7986666667		0.4441805817		0.6		0.4522456247		90

				-84		-84		-84		135		51.382		10.5393333333		0.4084570413		0.6		0.6770879283		90

				-84		-84		-84		180		30.7626666667		16.0493333333		0.3704816369		0.6		1.0101125449		90

				-84		-84		-84		225		39.6286666667		15.07		0.4159483133		0.59		1.5748347165		90

				-84		-84		-84		270		50.8186666667		11.162		0.4285804956		0.6		2.1624165757		90

				-84		-84		-84		315		36.092		14.35		0.2406219771		0.63		1.5181811071		90

		Standard Power		-84		Average Throughput		14.1821666667		Calibration		-1.8708664336

				-86		-86		-86		0		56.6273333333		9.48		0.1087044737		0.65		0.8907337805		90

				-86		-86		-86		45		74.376		5.3546666667		0.3140989487		0.61		0.5196507587		90

				-86		-86		-86		90		88.8546666667		3.028		0.4441805817		0.6		0.4522456247		90

				-86		-86		-86		135		85.19		2.6853333333		0.4084570413		0.6		0.6770879283		90

				-86		-86		-86		180		68.7513333333		7.408		0.3704816369		0.6		1.0101125449		90

				-86		-86		-86		225		79.674		5.246		0.4159483133		0.59		1.5748347165		90

				-86		-86		-86		270		89.2506666667		2.34		0.4285804956		0.6		2.1624165757		90

				-86		-86		-86		315		74.7246666667		5.0773333333		0.2406219771		0.63		1.5181811071		90

		Standard Power		-86		Average Throughput		5.0774166667		Calibration		-1.8708664336

				-88		-88		-88		0		88.6713333333		2.7166666667		0.1087044737		0.65		0.8907337805		90

				-88		-88		-88		45		93.262		1.2633333333		0.3140989487		0.61		0.5196507587		90

				-88		-88		-88		90		99.756		0.0413333333		0.4441805817		0.6		0.4522456247		90

				-88		-88		-88		135		99.0006666667		0.1173333333		0.4084570413		0.6		0.6770879283		90

				-88		-88		-88		180		94.5293333333		1.0533333333		0.3704816369		0.6		1.0101125449		90

				-88		-88		-88		225		98.0573333333		0.678		0.4159483133		0.59		1.5748347165		90

				-88		-88		-88		270		99.7673333333		0.0246666667		0.4285804956		0.6		2.1624165757		90

				-88		-88		-88		315		97.6826666667		0.202		0.2406219771		0.63		1.5181811071		90

		Standard Power		-88		Average Throughput		0.7620833333		Calibration		-1.8708664336

				-90		-90		-90		0		99.4486666667		0.074		0.1087044737		0.65		0.8907337805		90

				-90		-90		-90		45		100		0		0.3140989487		0.61		0.5196507587		90

				-90		-90		-90		90		100		0		0.4441805817		0.6		0.4522456247		90

				-90		-90		-90		135		99.9806666667		0		0.4084570413		0.6		0.6770879283		90

				-90		-90		-90		180		100		0		0.3704816369		0.6		1.0101125449		90

				-90		-90		-90		225		99.9746666667		0		0.4159483133		0.59		1.5748347165		90

				-90		-90		-90		270		100		0		0.4285804956		0.6		2.1624165757		90

				-90		-90		-90		315		99.9026666667		0.004		0.2406219771		0.63		1.5181811071		90

		Standard Power		-90		Average Throughput		0.00975		Calibration		-1.8708664336

				-92		-92		-92		0		100		0		0.1087044737		0.65		0.8907337805		90

				-92		-92		-92		45		100		0		0.3140989487		0.61		0.5196507587		90

				-92		-92		-92		90		100		0		0.4441805817		0.6		0.4522456247		90

				-92		-92		-92		135		100		0		0.4084570413		0.6		0.6770879283		90

				-92		-92		-92		180		100		0		0.3704816369		0.6		1.0101125449		90

				-92		-92		-92		225		100		0		0.4159483133		0.59		1.5748347165		90

				-92		-92		-92		270		100		0		0.4285804956		0.6		2.1624165757		90

				-92		-92		-92		315		100		0		0.2406219771		0.63		1.5181811071		90

		Standard Power		-92		Average Throughput		0		Calibration		-1.8708664336

		Start Time		6/29/12 9:53		Stop Time		6/29/12 10:13





Bad

		Description		Standard Power		ESG #1		ESG #2		Rotation Angle		BLER		Average Throughput		R12		Power Gain		Power Imbalance		Evelation Angle

				-70		-70		-70		0		0.1813333333		23.278		0.9484615358		0.48		1.0499158909		90						Standard Power		-70		Average Throughput		23.2783333333

				-70		-70		-70		45		0.036		23.3246666667		0.9275819097		0.48		1.4691985165		90						Standard Power		-72		Average Throughput		23.081

				-70		-70		-70		90		0.062		23.3206666667		0.9335701711		0.48		1.7841177655		90						Standard Power		-74		Average Throughput		22.39025

				-70		-70		-70		135		0.3193333333		23.2346666667		0.9511181656		0.49		1.5317618428		90						Standard Power		-76		Average Throughput		20.39975

				-70		-70		-70		180		0.068		23.318		0.9492171933		0.5		0.9115225457		90						Standard Power		-78		Average Throughput		15.98275

				-70		-70		-70		225		0.1373333333		23.2933333333		0.9293452109		0.5		0.6158379042		90						Standard Power		-80		Average Throughput		6.7018333333

				-70		-70		-70		270		0.1826666667		23.2973333333		0.9340941221		0.49		0.5790931632		90						Standard Power		-82		Average Throughput		1.4788333333

				-70		-70		-70		315		0.67		23.16		0.9558421249		0.48		0.723735512		90						Standard Power		-84		Average Throughput		0.1335

		Standard Power		-70		Average Throughput		23.2783333333		Calibration		-3.1875876262																Standard Power		-86		Average Throughput		0

				-72		-72		-72		0		0.9593333333		23.0146666667		0.9484615358		0.48		1.0499158909		90						Standard Power		-88		Average Throughput		0

				-72		-72		-72		45		0.2586666667		23.2993333333		0.9275819097		0.48		1.4691985165		90

				-72		-72		-72		90		0.7966666667		23.204		0.9335701711		0.48		1.7841177655		90

				-72		-72		-72		135		1.8006666667		22.8306666667		0.9511181656		0.49		1.5317618428		90

				-72		-72		-72		180		0.508		23.1686666667		0.9492171933		0.5		0.9115225457		90

				-72		-72		-72		225		0.3093333333		23.28		0.9293452109		0.5		0.6158379042		90

				-72		-72		-72		270		0.4473333333		23.276		0.9340941221		0.49		0.5790931632		90

				-72		-72		-72		315		2.9426666667		22.5746666667		0.9558421249		0.48		0.723735512		90

		Standard Power		-72		Average Throughput		23.081		Calibration		-3.1875876262

				-74		-74		-74		0		3.1226666667		22.7146666667		0.9484615358		0.48		1.0499158909		90

				-74		-74		-74		45		1.0513333333		23.1233333333		0.9275819097		0.48		1.4691985165		90

				-74		-74		-74		90		4.1666666667		22.33		0.9335701711		0.48		1.7841177655		90

				-74		-74		-74		135		6.5446666667		21.7153333333		0.9511181656		0.49		1.5317618428		90

				-74		-74		-74		180		2.4633333333		22.7613333333		0.9492171933		0.5		0.9115225457		90

				-74		-74		-74		225		1.378		22.95		0.9293452109		0.5		0.6158379042		90

				-74		-74		-74		270		3.042		22.6453333333		0.9340941221		0.49		0.5790931632		90

				-74		-74		-74		315		9.0993333333		20.882		0.9558421249		0.48		0.723735512		90

		Standard Power		-74		Average Throughput		22.39025		Calibration		-3.1875876262

				-76		-76		-76		0		10.7253333333		20.6926666667		0.9484615358		0.48		1.0499158909		90

				-76		-76		-76		45		5.164		22.37		0.9275819097		0.48		1.4691985165		90

				-76		-76		-76		90		10.3406666667		20.956		0.9335701711		0.48		1.7841177655		90

				-76		-76		-76		135		18.1346666667		18.086		0.9511181656		0.49		1.5317618428		90

				-76		-76		-76		180		10.5806666667		21.1433333333		0.9492171933		0.5		0.9115225457		90

				-76		-76		-76		225		5.914		22.134		0.9293452109		0.5		0.6158379042		90

				-76		-76		-76		270		12.9233333333		20.252		0.9340941221		0.49		0.5790931632		90

				-76		-76		-76		315		22.964		17.564		0.9558421249		0.48		0.723735512		90

		Standard Power		-76		Average Throughput		20.39975		Calibration		-3.1875876262

				-78		-78		-78		0		35.822		14.3893333333		0.9484615358		0.48		1.0499158909		90

				-78		-78		-78		45		20.556		18.8513333333		0.9275819097		0.48		1.4691985165		90

				-78		-78		-78		90		28.7766666667		16.83		0.9335701711		0.48		1.7841177655		90

				-78		-78		-78		135		36.0493333333		14.012		0.9511181656		0.49		1.5317618428		90

				-78		-78		-78		180		33.536		15.7353333333		0.9492171933		0.5		0.9115225457		90

				-78		-78		-78		225		17.838		20.0626666667		0.9293452109		0.5		0.6158379042		90

				-78		-78		-78		270		33.5886666667		15.9306666667		0.9340941221		0.49		0.5790931632		90

				-78		-78		-78		315		46.7066666667		12.0506666667		0.9558421249		0.48		0.723735512		90

		Standard Power		-78		Average Throughput		15.98275		Calibration		-3.1875876262

				-80		-80		-80		0		81.6006666667		5.0113333333		0.9484615358		0.48		1.0499158909		90

				-80		-80		-80		45		60.748		8.7953333333		0.9275819097		0.48		1.4691985165		90

				-80		-80		-80		90		67.8093333333		7.8333333333		0.9335701711		0.48		1.7841177655		90

				-80		-80		-80		135		82.0433333333		3.0086666667		0.9511181656		0.49		1.5317618428		90

				-80		-80		-80		180		69.2146666667		7.0393333333		0.9492171933		0.5		0.9115225457		90

				-80		-80		-80		225		51.6186666667		11.452		0.9293452109		0.5		0.6158379042		90

				-80		-80		-80		270		61.8873333333		8.6566666667		0.9340941221		0.49		0.5790931632		90

				-80		-80		-80		315		90.596		1.818		0.9558421249		0.48		0.723735512		90

		Standard Power		-80		Average Throughput		6.7018333333		Calibration		-3.1875876262

				-82		-82		-82		0		98.7986666667		0.1446666667		0.9484615358		0.48		1.0499158909		90

				-82		-82		-82		45		92.4833333333		1.566		0.9275819097		0.48		1.4691985165		90

				-82		-82		-82		90		92.1873333333		2.4733333333		0.9335701711		0.48		1.7841177655		90

				-82		-82		-82		135		95.0446666667		0.61		0.9511181656		0.49		1.5317618428		90

				-82		-82		-82		180		96.3593333333		0.9726666667		0.9492171933		0.5		0.9115225457		90

				-82		-82		-82		225		85.9653333333		3.754		0.9293452109		0.5		0.6158379042		90

				-82		-82		-82		270		91.1266666667		2.204		0.9340941221		0.49		0.5790931632		90

				-82		-82		-82		315		99.3413333333		0.106		0.9558421249		0.48		0.723735512		90

		Standard Power		-82		Average Throughput		1.4788333333		Calibration		-3.1875876262

				-84		-84		-84		0		100		0		0.9484615358		0.48		1.0499158909		90

				-84		-84		-84		45		98.2826666667		0.4426666667		0.9275819097		0.48		1.4691985165		90

				-84		-84		-84		90		99.5073333333		0.1026666667		0.9335701711		0.48		1.7841177655		90

				-84		-84		-84		135		100		0		0.9511181656		0.49		1.5317618428		90

				-84		-84		-84		180		100		0		0.9492171933		0.5		0.9115225457		90

				-84		-84		-84		225		98.2526666667		0.4686666667		0.9293452109		0.5		0.6158379042		90

				-84		-84		-84		270		99.7053333333		0.054		0.9340941221		0.49		0.5790931632		90

				-84		-84		-84		315		100		0		0.9558421249		0.48		0.723735512		90

		Standard Power		-84		Average Throughput		0.1335		Calibration		-3.1875876262

				-86		-86		-86		0		100		0		0.9484615358		0.48		1.0499158909		90

				-86		-86		-86		45		100		0		0.9275819097		0.48		1.4691985165		90

				-86		-86		-86		90		100		0		0.9335701711		0.48		1.7841177655		90

				-86		-86		-86		135		100		0		0.9511181656		0.49		1.5317618428		90

				-86		-86		-86		180		100		0		0.9492171933		0.5		0.9115225457		90

				-86		-86		-86		225		100		0		0.9293452109		0.5		0.6158379042		90

				-86		-86		-86		270		100		0		0.9340941221		0.49		0.5790931632		90

				-86		-86		-86		315		100		0		0.9558421249		0.48		0.723735512		90

		Standard Power		-86		Average Throughput		0		Calibration		-3.1875876262

				-88		-88		-88		0		100		0		0.9484615358		0.48		1.0499158909		90

				-88		-88		-88		45		100		0		0.9275819097		0.48		1.4691985165		90

				-88		-88		-88		90		100		0		0.9335701711		0.48		1.7841177655		90

				-88		-88		-88		135		100		0		0.9511181656		0.49		1.5317618428		90

				-88		-88		-88		180		100		0		0.9492171933		0.5		0.9115225457		90

				-88		-88		-88		225		100		0		0.9293452109		0.5		0.6158379042		90

				-88		-88		-88		270		100		0		0.9340941221		0.49		0.5790931632		90

				-88		-88		-88		315		100		0		0.9558421249		0.48		0.723735512		90

		Standard Power		-88		Average Throughput		0		Calibration		-3.1875876262

		Start Time		6/29/12 10:29		Stop Time		6/29/12 10:52





Summary

		Test Results

		Good B13 Moro Umi						cal		-3.7417328671				cable loss		2

		ESG Power		Cal Power		Throughput

		-76		-102.06		23.32825

		-78		-104.06		23.2889166667

		-80		-106.06		23.02225

		-82		-108.06		20.8728333333

		-84		-110.06		14.1821666667

		-86		-112.06		5.0774166667

		-88		-114.06		0.7620833333

		-90		-116.06		0.00975

		-92		-118.06		0

		Bad B13 Moto Umi						cal		-6.3751752525				cable loss		2

		ESG Power		Cal Power		Throughput

		-70		-93.425		23.2783333333

		-72		-95.425		23.081

		-74		-97.425		22.39025

		-76		-99.425		20.39975

		-78		-101.425		15.98275

		-80		-103.425		6.7018333333

		-82		-105.425		1.4788333333

		-84		-107.425		0.1335

		-86		-109.425		0

		-88		-111.425		0

		SystemVue Simulaion Results

		Bad B13 Moto Umi

				Cal Power		Throughput

				-115.7815		0.0032

				-113.7815		0.097

				-111.7815		0.45

				-109.7815		1.367

				-107.7815		3.211

				-105.7815		7.232

				-103.7815		13.07

				-101.7815		18.552

				-99.7815		21.734

				-97.7815		22.861

				-95.7815		23.079

				-93.7815		23.104

		Good B13 Moto Umi

				Cal Power		Throughput

				-125.7815		0

				-123.7815		0

				-121.7815		0.026

				-119.7815		0.308

				-117.7815		2.083

				-115.7815		7.167

				-113.7815		14.684

				-111.7815		19.926

				-109.7815		22.567

				-107.7815		23.202

				-105.7815		23.315

				-103.7815		23.322
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Good

		Description		Standard Power		ESG #1		ESG #2		Rotation Angle		BLER		Average Throughput		R12		Power Gain		Power Imbalance		Evelation Angle

				-76		-76		-76		0		0		23.33		0.1087044737		0.65		0.8907337805		90

				-76		-76		-76		45		0.002		23.33		0.3140989487		0.61		0.5196507587		90

				-76		-76		-76		90		0.0126666667		23.33		0.4441805817		0.6		0.4522456247		90

				-76		-76		-76		135		0.0273333333		23.322		0.4084570413		0.6		0.6770879283		90

				-76		-76		-76		180		0.0133333333		23.324		0.3704816369		0.6		1.0101125449		90

				-76		-76		-76		225		0.01		23.33		0.4159483133		0.59		1.5748347165		90				Standard Power		-76		Average Throughput		23.32825

				-76		-76		-76		270		0.0053333333		23.33		0.4285804956		0.6		2.1624165757		90				Standard Power		-78		Average Throughput		23.2889166667

				-76		-76		-76		315		0		23.33		0.2406219771		0.63		1.5181811071		90				Standard Power		-80		Average Throughput		23.02225

		Standard Power		-76		Average Throughput		23.32825		Calibration		-1.8708664336														Standard Power		-82		Average Throughput		20.8728333333

				-78		-78		-78		0		0.0033333333		23.33		0.1087044737		0.65		0.8907337805		90				Standard Power		-84		Average Throughput		14.1821666667

				-78		-78		-78		45		0.0606666667		23.3193333333		0.3140989487		0.61		0.5196507587		90				Standard Power		-86		Average Throughput		5.0774166667

				-78		-78		-78		90		0.5113333333		23.2533333333		0.4441805817		0.6		0.4522456247		90				Standard Power		-88		Average Throughput		0.7620833333

				-78		-78		-78		135		0.318		23.246		0.4084570413		0.6		0.6770879283		90				Standard Power		-90		Average Throughput		0.00975

				-78		-78		-78		180		0.022		23.3266666667		0.3704816369		0.6		1.0101125449		90				Standard Power		-92		Average Throughput		0

				-78		-78		-78		225		0.0786666667		23.316		0.4159483133		0.59		1.5748347165		90

				-78		-78		-78		270		0.3953333333		23.2133333333		0.4285804956		0.6		2.1624165757		90

				-78		-78		-78		315		0.0993333333		23.3066666667		0.2406219771		0.63		1.5181811071		90

		Standard Power		-78		Average Throughput		23.2889166667		Calibration		-1.8708664336

				-80		-80		-80		0		0.3626666667		23.2353333333		0.1087044737		0.65		0.8907337805		90

				-80		-80		-80		45		0.7826666667		23.2053333333		0.3140989487		0.61		0.5196507587		90

				-80		-80		-80		90		3.21		22.7593333333		0.4441805817		0.6		0.4522456247		90

				-80		-80		-80		135		2.4373333333		22.7726666667		0.4084570413		0.6		0.6770879283		90

				-80		-80		-80		180		1.1473333333		23.082		0.3704816369		0.6		1.0101125449		90

				-80		-80		-80		225		1.6806666667		23.09		0.4159483133		0.59		1.5748347165		90

				-80		-80		-80		270		1.7453333333		22.984		0.4285804956		0.6		2.1624165757		90

				-80		-80		-80		315		1.0166666667		23.0493333333		0.2406219771		0.63		1.5181811071		90

		Standard Power		-80		Average Throughput		23.02225		Calibration		-1.8708664336

				-82		-82		-82		0		2.366		22.754		0.1087044737		0.65		0.8907337805		90

				-82		-82		-82		45		6.8333333333		21.9193333333		0.3140989487		0.61		0.5196507587		90

				-82		-82		-82		90		18.0633333333		19.6853333333		0.4441805817		0.6		0.4522456247		90

				-82		-82		-82		135		15.718		19.0253333333		0.4084570413		0.6		0.6770879283		90

				-82		-82		-82		180		5.6886666667		22.3293333333		0.3704816369		0.6		1.0101125449		90

				-82		-82		-82		225		11.0413333333		20.6233333333		0.4159483133		0.59		1.5748347165		90

				-82		-82		-82		270		17.5986666667		19.1206666667		0.4285804956		0.6		2.1624165757		90

				-82		-82		-82		315		7.1153333333		21.5253333333		0.2406219771		0.63		1.5181811071		90

		Standard Power		-82		Average Throughput		20.8728333333		Calibration		-1.8708664336

				-84		-84		-84		0		20.392		17.72		0.1087044737		0.65		0.8907337805		90

				-84		-84		-84		45		29.5093333333		17.768		0.3140989487		0.61		0.5196507587		90

				-84		-84		-84		90		53.6646666667		10.7986666667		0.4441805817		0.6		0.4522456247		90

				-84		-84		-84		135		51.382		10.5393333333		0.4084570413		0.6		0.6770879283		90

				-84		-84		-84		180		30.7626666667		16.0493333333		0.3704816369		0.6		1.0101125449		90

				-84		-84		-84		225		39.6286666667		15.07		0.4159483133		0.59		1.5748347165		90

				-84		-84		-84		270		50.8186666667		11.162		0.4285804956		0.6		2.1624165757		90

				-84		-84		-84		315		36.092		14.35		0.2406219771		0.63		1.5181811071		90

		Standard Power		-84		Average Throughput		14.1821666667		Calibration		-1.8708664336

				-86		-86		-86		0		56.6273333333		9.48		0.1087044737		0.65		0.8907337805		90

				-86		-86		-86		45		74.376		5.3546666667		0.3140989487		0.61		0.5196507587		90

				-86		-86		-86		90		88.8546666667		3.028		0.4441805817		0.6		0.4522456247		90

				-86		-86		-86		135		85.19		2.6853333333		0.4084570413		0.6		0.6770879283		90

				-86		-86		-86		180		68.7513333333		7.408		0.3704816369		0.6		1.0101125449		90

				-86		-86		-86		225		79.674		5.246		0.4159483133		0.59		1.5748347165		90

				-86		-86		-86		270		89.2506666667		2.34		0.4285804956		0.6		2.1624165757		90

				-86		-86		-86		315		74.7246666667		5.0773333333		0.2406219771		0.63		1.5181811071		90

		Standard Power		-86		Average Throughput		5.0774166667		Calibration		-1.8708664336

				-88		-88		-88		0		88.6713333333		2.7166666667		0.1087044737		0.65		0.8907337805		90

				-88		-88		-88		45		93.262		1.2633333333		0.3140989487		0.61		0.5196507587		90

				-88		-88		-88		90		99.756		0.0413333333		0.4441805817		0.6		0.4522456247		90

				-88		-88		-88		135		99.0006666667		0.1173333333		0.4084570413		0.6		0.6770879283		90

				-88		-88		-88		180		94.5293333333		1.0533333333		0.3704816369		0.6		1.0101125449		90

				-88		-88		-88		225		98.0573333333		0.678		0.4159483133		0.59		1.5748347165		90

				-88		-88		-88		270		99.7673333333		0.0246666667		0.4285804956		0.6		2.1624165757		90

				-88		-88		-88		315		97.6826666667		0.202		0.2406219771		0.63		1.5181811071		90

		Standard Power		-88		Average Throughput		0.7620833333		Calibration		-1.8708664336

				-90		-90		-90		0		99.4486666667		0.074		0.1087044737		0.65		0.8907337805		90

				-90		-90		-90		45		100		0		0.3140989487		0.61		0.5196507587		90

				-90		-90		-90		90		100		0		0.4441805817		0.6		0.4522456247		90

				-90		-90		-90		135		99.9806666667		0		0.4084570413		0.6		0.6770879283		90

				-90		-90		-90		180		100		0		0.3704816369		0.6		1.0101125449		90

				-90		-90		-90		225		99.9746666667		0		0.4159483133		0.59		1.5748347165		90

				-90		-90		-90		270		100		0		0.4285804956		0.6		2.1624165757		90

				-90		-90		-90		315		99.9026666667		0.004		0.2406219771		0.63		1.5181811071		90

		Standard Power		-90		Average Throughput		0.00975		Calibration		-1.8708664336

				-92		-92		-92		0		100		0		0.1087044737		0.65		0.8907337805		90

				-92		-92		-92		45		100		0		0.3140989487		0.61		0.5196507587		90

				-92		-92		-92		90		100		0		0.4441805817		0.6		0.4522456247		90

				-92		-92		-92		135		100		0		0.4084570413		0.6		0.6770879283		90

				-92		-92		-92		180		100		0		0.3704816369		0.6		1.0101125449		90

				-92		-92		-92		225		100		0		0.4159483133		0.59		1.5748347165		90

				-92		-92		-92		270		100		0		0.4285804956		0.6		2.1624165757		90

				-92		-92		-92		315		100		0		0.2406219771		0.63		1.5181811071		90

		Standard Power		-92		Average Throughput		0		Calibration		-1.8708664336

		Start Time		6/29/12 9:53		Stop Time		6/29/12 10:13





Bad

		Description		Standard Power		ESG #1		ESG #2		Rotation Angle		BLER		Average Throughput		R12		Power Gain		Power Imbalance		Evelation Angle

				-70		-70		-70		0		0.1813333333		23.278		0.9484615358		0.48		1.0499158909		90						Standard Power		-70		Average Throughput		23.2783333333

				-70		-70		-70		45		0.036		23.3246666667		0.9275819097		0.48		1.4691985165		90						Standard Power		-72		Average Throughput		23.081

				-70		-70		-70		90		0.062		23.3206666667		0.9335701711		0.48		1.7841177655		90						Standard Power		-74		Average Throughput		22.39025

				-70		-70		-70		135		0.3193333333		23.2346666667		0.9511181656		0.49		1.5317618428		90						Standard Power		-76		Average Throughput		20.39975

				-70		-70		-70		180		0.068		23.318		0.9492171933		0.5		0.9115225457		90						Standard Power		-78		Average Throughput		15.98275

				-70		-70		-70		225		0.1373333333		23.2933333333		0.9293452109		0.5		0.6158379042		90						Standard Power		-80		Average Throughput		6.7018333333

				-70		-70		-70		270		0.1826666667		23.2973333333		0.9340941221		0.49		0.5790931632		90						Standard Power		-82		Average Throughput		1.4788333333

				-70		-70		-70		315		0.67		23.16		0.9558421249		0.48		0.723735512		90						Standard Power		-84		Average Throughput		0.1335

		Standard Power		-70		Average Throughput		23.2783333333		Calibration		-3.1875876262																Standard Power		-86		Average Throughput		0

				-72		-72		-72		0		0.9593333333		23.0146666667		0.9484615358		0.48		1.0499158909		90						Standard Power		-88		Average Throughput		0

				-72		-72		-72		45		0.2586666667		23.2993333333		0.9275819097		0.48		1.4691985165		90

				-72		-72		-72		90		0.7966666667		23.204		0.9335701711		0.48		1.7841177655		90

				-72		-72		-72		135		1.8006666667		22.8306666667		0.9511181656		0.49		1.5317618428		90

				-72		-72		-72		180		0.508		23.1686666667		0.9492171933		0.5		0.9115225457		90

				-72		-72		-72		225		0.3093333333		23.28		0.9293452109		0.5		0.6158379042		90

				-72		-72		-72		270		0.4473333333		23.276		0.9340941221		0.49		0.5790931632		90

				-72		-72		-72		315		2.9426666667		22.5746666667		0.9558421249		0.48		0.723735512		90

		Standard Power		-72		Average Throughput		23.081		Calibration		-3.1875876262

				-74		-74		-74		0		3.1226666667		22.7146666667		0.9484615358		0.48		1.0499158909		90

				-74		-74		-74		45		1.0513333333		23.1233333333		0.9275819097		0.48		1.4691985165		90

				-74		-74		-74		90		4.1666666667		22.33		0.9335701711		0.48		1.7841177655		90

				-74		-74		-74		135		6.5446666667		21.7153333333		0.9511181656		0.49		1.5317618428		90

				-74		-74		-74		180		2.4633333333		22.7613333333		0.9492171933		0.5		0.9115225457		90

				-74		-74		-74		225		1.378		22.95		0.9293452109		0.5		0.6158379042		90

				-74		-74		-74		270		3.042		22.6453333333		0.9340941221		0.49		0.5790931632		90

				-74		-74		-74		315		9.0993333333		20.882		0.9558421249		0.48		0.723735512		90

		Standard Power		-74		Average Throughput		22.39025		Calibration		-3.1875876262

				-76		-76		-76		0		10.7253333333		20.6926666667		0.9484615358		0.48		1.0499158909		90

				-76		-76		-76		45		5.164		22.37		0.9275819097		0.48		1.4691985165		90

				-76		-76		-76		90		10.3406666667		20.956		0.9335701711		0.48		1.7841177655		90

				-76		-76		-76		135		18.1346666667		18.086		0.9511181656		0.49		1.5317618428		90

				-76		-76		-76		180		10.5806666667		21.1433333333		0.9492171933		0.5		0.9115225457		90

				-76		-76		-76		225		5.914		22.134		0.9293452109		0.5		0.6158379042		90

				-76		-76		-76		270		12.9233333333		20.252		0.9340941221		0.49		0.5790931632		90

				-76		-76		-76		315		22.964		17.564		0.9558421249		0.48		0.723735512		90

		Standard Power		-76		Average Throughput		20.39975		Calibration		-3.1875876262

				-78		-78		-78		0		35.822		14.3893333333		0.9484615358		0.48		1.0499158909		90

				-78		-78		-78		45		20.556		18.8513333333		0.9275819097		0.48		1.4691985165		90

				-78		-78		-78		90		28.7766666667		16.83		0.9335701711		0.48		1.7841177655		90

				-78		-78		-78		135		36.0493333333		14.012		0.9511181656		0.49		1.5317618428		90

				-78		-78		-78		180		33.536		15.7353333333		0.9492171933		0.5		0.9115225457		90

				-78		-78		-78		225		17.838		20.0626666667		0.9293452109		0.5		0.6158379042		90

				-78		-78		-78		270		33.5886666667		15.9306666667		0.9340941221		0.49		0.5790931632		90

				-78		-78		-78		315		46.7066666667		12.0506666667		0.9558421249		0.48		0.723735512		90

		Standard Power		-78		Average Throughput		15.98275		Calibration		-3.1875876262

				-80		-80		-80		0		81.6006666667		5.0113333333		0.9484615358		0.48		1.0499158909		90

				-80		-80		-80		45		60.748		8.7953333333		0.9275819097		0.48		1.4691985165		90

				-80		-80		-80		90		67.8093333333		7.8333333333		0.9335701711		0.48		1.7841177655		90

				-80		-80		-80		135		82.0433333333		3.0086666667		0.9511181656		0.49		1.5317618428		90

				-80		-80		-80		180		69.2146666667		7.0393333333		0.9492171933		0.5		0.9115225457		90

				-80		-80		-80		225		51.6186666667		11.452		0.9293452109		0.5		0.6158379042		90

				-80		-80		-80		270		61.8873333333		8.6566666667		0.9340941221		0.49		0.5790931632		90

				-80		-80		-80		315		90.596		1.818		0.9558421249		0.48		0.723735512		90

		Standard Power		-80		Average Throughput		6.7018333333		Calibration		-3.1875876262

				-82		-82		-82		0		98.7986666667		0.1446666667		0.9484615358		0.48		1.0499158909		90

				-82		-82		-82		45		92.4833333333		1.566		0.9275819097		0.48		1.4691985165		90

				-82		-82		-82		90		92.1873333333		2.4733333333		0.9335701711		0.48		1.7841177655		90

				-82		-82		-82		135		95.0446666667		0.61		0.9511181656		0.49		1.5317618428		90

				-82		-82		-82		180		96.3593333333		0.9726666667		0.9492171933		0.5		0.9115225457		90

				-82		-82		-82		225		85.9653333333		3.754		0.9293452109		0.5		0.6158379042		90

				-82		-82		-82		270		91.1266666667		2.204		0.9340941221		0.49		0.5790931632		90

				-82		-82		-82		315		99.3413333333		0.106		0.9558421249		0.48		0.723735512		90

		Standard Power		-82		Average Throughput		1.4788333333		Calibration		-3.1875876262

				-84		-84		-84		0		100		0		0.9484615358		0.48		1.0499158909		90

				-84		-84		-84		45		98.2826666667		0.4426666667		0.9275819097		0.48		1.4691985165		90

				-84		-84		-84		90		99.5073333333		0.1026666667		0.9335701711		0.48		1.7841177655		90

				-84		-84		-84		135		100		0		0.9511181656		0.49		1.5317618428		90

				-84		-84		-84		180		100		0		0.9492171933		0.5		0.9115225457		90

				-84		-84		-84		225		98.2526666667		0.4686666667		0.9293452109		0.5		0.6158379042		90

				-84		-84		-84		270		99.7053333333		0.054		0.9340941221		0.49		0.5790931632		90

				-84		-84		-84		315		100		0		0.9558421249		0.48		0.723735512		90

		Standard Power		-84		Average Throughput		0.1335		Calibration		-3.1875876262

				-86		-86		-86		0		100		0		0.9484615358		0.48		1.0499158909		90

				-86		-86		-86		45		100		0		0.9275819097		0.48		1.4691985165		90

				-86		-86		-86		90		100		0		0.9335701711		0.48		1.7841177655		90

				-86		-86		-86		135		100		0		0.9511181656		0.49		1.5317618428		90

				-86		-86		-86		180		100		0		0.9492171933		0.5		0.9115225457		90

				-86		-86		-86		225		100		0		0.9293452109		0.5		0.6158379042		90

				-86		-86		-86		270		100		0		0.9340941221		0.49		0.5790931632		90

				-86		-86		-86		315		100		0		0.9558421249		0.48		0.723735512		90

		Standard Power		-86		Average Throughput		0		Calibration		-3.1875876262

				-88		-88		-88		0		100		0		0.9484615358		0.48		1.0499158909		90

				-88		-88		-88		45		100		0		0.9275819097		0.48		1.4691985165		90

				-88		-88		-88		90		100		0		0.9335701711		0.48		1.7841177655		90

				-88		-88		-88		135		100		0		0.9511181656		0.49		1.5317618428		90

				-88		-88		-88		180		100		0		0.9492171933		0.5		0.9115225457		90

				-88		-88		-88		225		100		0		0.9293452109		0.5		0.6158379042		90

				-88		-88		-88		270		100		0		0.9340941221		0.49		0.5790931632		90

				-88		-88		-88		315		100		0		0.9558421249		0.48		0.723735512		90

		Standard Power		-88		Average Throughput		0		Calibration		-3.1875876262

		Start Time		6/29/12 10:29		Stop Time		6/29/12 10:52





Summary

		Test Results

		Good B13 Moro Umi						cal		-3.7417328671				cable loss		2

		ESG Power		Cal Power		Throughput

		-76		-102.06		23.32825

		-78		-104.06		23.2889166667

		-80		-106.06		23.02225

		-82		-108.06		20.8728333333

		-84		-110.06		14.1821666667

		-86		-112.06		5.0774166667

		-88		-114.06		0.7620833333

		-90		-116.06		0.00975

		-92		-118.06		0

		Bad B13 Moto Umi						cal		-6.3751752525				cable loss		2

		ESG Power		Cal Power		Throughput

		-70		-93.425		23.2783333333

		-72		-95.425		23.081

		-74		-97.425		22.39025

		-76		-99.425		20.39975

		-78		-101.425		15.98275

		-80		-103.425		6.7018333333

		-82		-105.425		1.4788333333

		-84		-107.425		0.1335

		-86		-109.425		0

		-88		-111.425		0

		SystemVue Simulaion Results

		Bad B13 Moto Umi

				Cal Power		Throughput

				-115.7815		0.0032

				-113.7815		0.097

				-111.7815		0.45

				-109.7815		1.367

				-107.7815		3.211

				-105.7815		7.232

				-103.7815		13.07

				-101.7815		18.552

				-99.7815		21.734

				-97.7815		22.861

				-95.7815		23.079

				-93.7815		23.104

		Good B13 Moto Umi

				Cal Power		Throughput

				-125.7815		0

				-123.7815		0

				-121.7815		0.026

				-119.7815		0.308

				-117.7815		2.083

				-115.7815		7.167

				-113.7815		14.684

				-111.7815		19.926

				-109.7815		22.567

				-107.7815		23.202

				-105.7815		23.315

				-103.7815		23.322
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