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Introduction

This contribution shows results of delay and speech quality measurements for an IMS based speech service over LTE call and a different UE than the one used in previous contributions. The contribution follows a similar experimental procedure as used in S4-140127 but with a different UE device, using AMR-WB codec at 12.65kbps, ITU-T P.501 english samples and the updated delay profiles agreed in S4-140197. The methodology is according to the current draft CR to TS 26.132 (available in S4-140228)
Description of test setup

The setup is the same as presented in S4-AHQ076 and reproduced here for convenience. The media flow setup is comprised of:
· An LTE Radio Communication Tester providing the functionality of a base station simulator and routing incoming RTP packets to remote IP address destinations
· An MFE IX network impairment module, supporting TCN delay profiles, applying a specific delay (or packet loss) to each incoming packet
· An MFE VIII.1 reference client providing SIP call capability, clock synchronization, speech encoding and decoding and routing of audio to an external audio interface

· An MFE VI.1 providing an audio interface to the analysis PC
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Figure 0‑1 - Test setup for IMS based speech services delay and speech quality
Updated TCN delay profiles are derived from S4-140197 and uploaded to the MFE IX (network impairment module) for use in the measurements.

Packet logging capability is enabled on the UE.

The calls were performed with AMR-WB speech codec operating at 12.65 kbit/s (narrowband). It was verified through the additional logs that in sending direction (from UE to remote SIP client) DTX functionality was enabled, but on the downlink (from remote SIP client to UE) DTX was disabled.
UE delay in sending direction

The UE delay was measured 5 times in the sending direction using the setup in Figure 1. Results for 5 measurements repeated within a call are shown below:
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For 5 different calls the results show more variation, indicating that there might be variability in the delay either at the reference client or UE during call setup:
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Sum of sending and receiving UE delay using loopback mode

The sum of the UE in sending and receiving directions was also measured in loopback mode by enabling packet loopback in the network simulator. Measurements are made for 5 different calls and the results are very stable, indicating that the loopback method may be a more reliable method for deriving the UE delay in the absence of jitter and loss:
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UE delay in receiving direction
Test signal


The test signal is the ITU-T P.501 british English samples (available from http://www.3gpp.org/ftp/tsg_sa/WG4_CODEC/ART-UED/). The total duration of the test sequence is 160s. The active speech level in receiving direction was adjusted to -16dBm0
Measurement method

Delay


The recordings in receiving direction were conducted at HATS DRP using diffuse-field equalization. The delay estimation over time is calculated by cross-correlating the signal recorded at DRP to the playback source signal for each individual 4s sample
Delta Speech Quality


For the evaluation of the delta speech quality in the presence of loss and jitter, the prediction algorithm described in ITU-T P.863 is used. Scores are calculated for each of the 20 sentence pairs in the recordings. A mean and standard deviation are calculated.
Measurement repeats

To verify the repeatability of the test, each test condition was repeated five times.

Preparation measurement

Prior to the actual tests a measurement is performed to verify the amount of clock drift between the reference client and the UE. The reference client clock is adjusted to minimize drift.
Delay and loss profiles

The delay and loss profiles defined in S4-140197 were used. Only the end to end simulation profiles (meant for use without direct error insertion in the downlink radio interface) were used. This is due to the current limitations in configuring the error insertion loss and HARQ transmissions in the base station simulator.
· No profile
· 20ms_DRX_10pct_BLER_e2e
· 40ms_DRX_10pct_BLER_e2e
With the use of the end to end simulation profiles, it must be ensured that the base station simulator does not use a regular scheduling in downlink but rather transmits the packet as soon as it is available. 

Objective speech quality results

For each of the 20 sentence pairs in the speech test signal, the mean and standard deviation of the MOS-LQOw (over 5 repeats) are reported in figures 2-4. 


It can be seen that no statistical significant difference between the scores of the exist. This result is in contrast with results shown in S4-140127 which did indicate some decrease in the scores for the 10% BLER conditions. It is likely that the relatively low POLQA scores for this device even in clean condition mask the small degradation due to the few packet losses occurring.
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Figure 0‑2 - POLQA scores for 20 sentence pairs with 20ms DRX profiles
Delay results using cross-correlation

For each of the 40 sentences in the speech test signal, the delay is calculated using a 4s window.
No Profile

It can be seen from the measurements of delay over time that some residual drift effect is still observed (even though initial manual synchronization was performed) and the delay varies by about 1ms for each sentence.


In one of the 4 repeats (repeat 3) a delay jump of 40ms is observed. It is possible that residual jitter in the system caused a change in the JBM frame delay. Packet logs in the UE confirm that the measurement system is not completely free of jitter in the downlink.
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20ms CDRX 10% BLER profile

For the 20ms CDRX 10 % BLER profile the delay over time looks consistent from call to call but some drift is still present due to improper synchronization:
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40ms CDRX 10% BLER profile

For the 40ms CDRX and 10% BLER profile, a more interesting behaviour of an initial convergence of the JBM is seen after the first sample and occasional jumps in buffer size can be observed.
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Additional RTP logs at UE JBM 

Additional packet logging at the UE JBM helps to verify that the functionality of the simulated profiles is present. Frame delay measurements at the UE JBM confirm that the profiles are operating accordingly as the histograms compare favorably to the histograms of S4-140197.
It is noted that the UE has a specific minimum jitter buffer depth and even the no profile condition implies in some amount of frame delay. This is an expected behavior for the UE (i.e. to not completely empty the jitter buffer). 
It is also worth noting that there is some amount of jitter seen by the UE even in the no profile condition. This jitter is due to variable processing delays in the different test measurement and UE components in the downlink.
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Figure 0‑1 – Frame delay observed at UE JBM for no profile test condition
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Figure 0‑2 Frame delay observed at UE JBM for 20ms DRX 10pct BLER profile
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Figure 0‑3 Frame delay for 40ms DRX 10pct BLER profile
Conclusions

· The results indicate viability of the proposed methodology in S4-140228 for UE delay and speech quality in LTE. It could be verified that the operation of the profiles is preserved (see UE logs)

· The presence of delay variation between measurements indicates that multiple repeats are necessary or the loopback method is favored for the “No Profile” case.
· The use of real speech as a test signal appears suitable for the purposes of the test (identifying maximum delay within the test signal sequence).

· Some amount of Jitter exists in the system simulator. The effect of this jitter must be considered in the test methodology and requirements.
· The loss in speech quality for the profiles chosen can be treated as negligible. Some small margin could be given based on prior results.
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		No Profile														MOS_20ms_DRXcycle_10pct_simulated_BLER														MOS_40ms_DRXcycle_10pct_simulated_BLER

		1		2		3		4		5		AVERAGE		STDEV		1		2		3		4		5		AVERAGE		STDEV		1		2		3		4		5		AVERAGE		STDEV

		2.703		2.527		2.533		2.896		2.587		2.649		0.155		3.050		2.977		2.942		2.934		3.336		3.048		0.168		2.941		2.857		2.877		3.158		2.866		2.940		0.126

		3.152		3.169		2.979		3.224		2.882		3.081		0.144		2.968		2.730		3.002		2.679		2.799		2.835		0.143		2.770		2.850		2.585		2.983		3.012		2.840		0.173

		2.627		2.682		2.793		2.613		2.788		2.700		0.086		2.788		2.829		2.637		2.737		2.713		2.741		0.073		2.795		2.761		2.705		2.718		2.690		2.734		0.043

		2.953		2.972		2.892		3.038		3.020		2.975		0.058		2.873		2.893		2.656		2.595		2.798		2.763		0.132		2.787		2.677		2.636		2.778		2.840		2.744		0.084

		2.454		2.483		2.563		2.845		2.490		2.567		0.161		3.022		2.984		2.718		2.975		2.878		2.915		0.122		3.288		2.820		3.046		2.994		3.186		3.067		0.180

		3.018		2.963		3.182		3.134		3.033		3.066		0.090		2.915		2.805		2.865		2.782		2.861		2.846		0.053		3.058		2.871		2.796		2.814		3.037		2.915		0.124

		2.601		2.782		2.890		2.815		2.801		2.778		0.107		2.710		2.682		2.592		2.712		2.691		2.678		0.049		2.713		2.660		2.823		2.577		2.672		2.689		0.090
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		1		2		3		4		AVERAGE		STDEV		1		2		3		4		5		AVERAGE		STDEV		1		2		3		4		5		AVERAGE		STDEV

		224.000		216.958		218.729		220.417		220.026		3.002		3.050		2.977		2.942		2.934		3.336		3.048		0.168		2.941		2.857		2.877		3.158		2.866		2.940		0.126

		223.937		216.917		219.521		220.375		220.187		2.901		2.968		2.730		3.002		2.679		2.799		2.835		0.143		2.770		2.850		2.585		2.983		3.012		2.840		0.173

		223.917		216.896		218.667		220.333		219.953		2.992		2.788		2.829		2.637		2.737		2.713		2.741		0.073		2.795		2.761		2.705		2.718		2.690		2.734		0.043

		223.896		216.875		218.646		220.312		219.932		2.992		2.873		2.893		2.656		2.595		2.798		2.763		0.132		2.787		2.677		2.636		2.778		2.840		2.744		0.084

		224.667		217.646		219.417		221.083		220.703		2.992		3.022		2.984		2.718		2.975		2.878		2.915		0.122		3.288		2.820		3.046		2.994		3.186		3.067		0.180

		224.042		217.000		218.771		220.458		220.068		3.002		2.915		2.805		2.865		2.782		2.861		2.846		0.053		3.058		2.871		2.796		2.814		3.037		2.915		0.124

		224.667		217.625		219.396		221.083		220.693		3.002		2.710		2.682		2.592		2.712		2.691		2.678		0.049		2.713		2.660		2.823		2.577		2.672		2.689		0.090

		224.625		217.604		219.375		221.021		220.656		2.991		2.872		2.770		2.720		2.761		2.752		2.775		0.058		2.782		2.730		2.601		2.661		2.884		2.732		0.109

		223.708		216.688		218.458		220.125		219.745		2.992		3.021		2.920		2.891		3.025		3.260		3.023		0.145		3.085		3.078		2.944		2.786		3.137		3.006		0.142

		223.687		216.646		219.250		220.083		219.917		2.909		2.870		2.796		3.008		2.882		2.897		2.890		0.076		3.122		2.834		2.608		2.872		2.745		2.836		0.189

		223.646		216.625		218.396		220.062		219.682		2.992		2.643		2.844		2.637		2.649		2.707		2.696		0.087		2.759		2.721		2.805		2.629		2.842		2.751		0.082

		223.625		216.604		218.375		220.042		219.661		2.992		2.757		2.761		2.723		2.725		2.811		2.755		0.036		2.772		2.813		2.629		2.614		2.796		2.725		0.096

		224.396		217.375		219.146		220.812		220.432		2.992		3.016		2.967		2.754		2.820		3.049		2.921		0.128		3.196		2.915		2.906		2.889		3.148		3.011		0.148

		223.771		216.729		218.500		220.167		219.792		3.001		2.922		2.900		3.159		2.796		2.938		2.943		0.133		3.162		3.030		2.594		2.800		2.774		2.872		0.224

		224.396		217.354		219.125		220.792		220.417		3.001		2.695		2.734		2.600		2.703		2.689		2.684		0.050		2.650		2.861		2.741		2.600		2.761		2.723		0.102

		224.354		217.312		219.083		220.750		220.375		3.001		2.827		2.776		2.760		2.768		2.740		2.774		0.032		2.766		2.761		2.692		2.682		2.839		2.748		0.064

		223.437		216.417		218.167		219.854		219.469		2.995		2.885		3.064		3.052		2.955		3.138		3.019		0.099		3.234		3.110		3.031		3.164		3.015		3.111		0.092

		223.417		217.208		218.125		219.812		219.641		2.739		2.769		3.010		2.795		2.913		2.867		2.871		0.097		3.119		2.873		2.713		2.740		3.000		2.889		0.172

		223.375		216.333		218.104		219.792		219.401		3.002		2.651		2.890		2.587		2.704		2.679		2.702		0.113		2.719		2.754		2.552		2.539		2.673		2.647		0.097

		223.354		216.312		218.083		219.771		219.380		3.002		2.804		2.794		2.725		2.692		2.821		2.767		0.056		2.655		2.877		2.696		2.388		2.875		2.698		0.201

		224.1249978542		217.0833200216		218.8541591167		220.5416560173		220.151		3.002

		223.4999984503		216.4583206177		218.2291597128		219.89582479		219.521		3.001

		224.1249978542		217.0833200216		218.8541591167		220.520824194		220.146		3.001

		224.0833342075		217.0416563749		218.81249547		220.4791605473		220.104		3.001

		223.1666594744		216.1249965429		217.8958207369		219.5833325386		219.193		3.002

		223.145827651		216.0833328962		218.6874896288		219.5416539907		219.365		2.919

		223.1041640043		216.0624861717		217.8333252668		219.499990344		219.125		3.001

		223.083332181		216.0416543484		257.8125		219.4791585207		229.104		19.354

		223.8541543484		216.8124914169		258.5833370686		220.2499955893		229.875		19.354

		223.2291549444		216.187492013		257.7708363533		219.604164362		229.198		19.264

		223.8541543484		216.7916595936		258.5625052452		220.2291637659		229.859		19.351

		223.8124907017		216.7499959469		258.5208117962		220.2083319426		229.823		19.348

		222.8958308697		215.8541530371		257.6249837875		219.2916572094		228.917		19.354

		222.854167223		216.645821929		257.5833201408		219.2499935627		229.083		19.170

		222.8333204985		215.791657567		257.5416564941		219.2291617393		228.849		19.343

		222.8124886751		215.7708257437		257.5416564941		219.208329916		228.833		19.354

		223.5833257437		216.5416628122		258.3124935627		219.9791669846		229.604		19.354

		222.9374945164		215.8958315849		257.6666474342		219.3333208561		228.958		19.354

		223.5833257437		216.5208309889		258.2916617393		219.95832026		229.589		19.351

		223.541662097		216.5		258.2499980927		219.9166566133		229.547		19.351
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		223.999992013

		223.9374965429
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Sample

Delay (ms)



		216.9583290815

		216.9166654348

		216.8958336115

		216.874986887

		217.6458239555

		216.9999927282

		217.6249921322

		217.6041603088

		216.6875004768

		216.645821929

		216.6249901056

		216.6041582823

		217.3749953508

		216.7291641235

		217.3541635275

		217.3124998808

		216.416656971

		217.2083258629

		216.3333296776

		216.3124978542
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		216.4583206177

		217.0833200216

		217.0416563749

		216.1249965429

		216.0833328962

		216.0624861717

		216.0416543484
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		216.187492013

		216.7916595936

		216.7499959469

		215.8541530371
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		218.7291532755

		219.5208221674

		218.6666578054

		218.6458259821

		219.4166630507

		218.7708318233

		219.3958312273

		219.374999404

		218.4583246708

		219.2499935627

		218.3958292007

		218.3749973774

		219.1458195448

		218.4999883175

		219.1249877214

		219.0833240747

		218.1666642427

		218.125000596

		218.1041538715

		218.0833220482

		218.8541591167

		218.2291597128

		218.8541591167
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Delay (ms)



		220.4166650772

		220.3749865293

		220.3333228827

		220.3124910593

		221.0833281279

		220.4583287239

		221.0833281279

		221.0208326578

		220.124989748

		220.0833261013

		220.062494278

		220.0416624546

		220.8124995232

		220.1666533947

		220.7916527987

		220.749989152

		219.8541611433

		219.8124974966

		219.7916656733

		219.7708338499

		220.5416560173

		219.89582479

		220.520824194

		220.4791605473

		219.5833325386

		219.5416539907

		219.499990344

		219.4791585207

		220.2499955893

		219.604164362

		220.2291637659

		220.2083319426

		219.2916572094

		219.2499935627

		219.2291617393

		219.208329916

		219.9791669846

		219.3333208561

		219.95832026
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		220.4166650772
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		220.4791605473

		219.5833325386
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		220.2499955893
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		220.2291637659

		220.2083319426
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Delay (ms)



Scores

		No Profile														MOS_20ms_DRXcycle_10pct_simulated_BLER														MOS_40ms_DRXcycle_10pct_simulated_BLER

		1		2		3		4		5		AVERAGE		STDEV		1		2		3		4		5		AVERAGE		STDEV		1		2		3		4		5		AVERAGE		STDEV

		2.703		2.527		2.533		2.896		2.587		2.649		0.155		3.050		2.977		2.942		2.934		3.336		3.048		0.168		2.941		2.857		2.877		3.158		2.866		2.940		0.126

		3.152		3.169		2.979		3.224		2.882		3.081		0.144		2.968		2.730		3.002		2.679		2.799		2.835		0.143		2.770		2.850		2.585		2.983		3.012		2.840		0.173

		2.627		2.682		2.793		2.613		2.788		2.700		0.086		2.788		2.829		2.637		2.737		2.713		2.741		0.073		2.795		2.761		2.705		2.718		2.690		2.734		0.043

		2.953		2.972		2.892		3.038		3.020		2.975		0.058		2.873		2.893		2.656		2.595		2.798		2.763		0.132		2.787		2.677		2.636		2.778		2.840		2.744		0.084

		2.454		2.483		2.563		2.845		2.490		2.567		0.161		3.022		2.984		2.718		2.975		2.878		2.915		0.122		3.288		2.820		3.046		2.994		3.186		3.067		0.180

		3.018		2.963		3.182		3.134		3.033		3.066		0.090		2.915		2.805		2.865		2.782		2.861		2.846		0.053		3.058		2.871		2.796		2.814		3.037		2.915		0.124

		2.601		2.782		2.890		2.815		2.801		2.778		0.107		2.710		2.682		2.592		2.712		2.691		2.678		0.049		2.713		2.660		2.823		2.577		2.672		2.689		0.090

		2.854		3.073		2.918		2.768		3.038		2.930		0.127		2.872		2.770		2.720		2.761		2.752		2.775		0.058		2.782		2.730		2.601		2.661		2.884		2.732		0.109

		2.424		2.765		2.600		2.858		2.546		2.639		0.173		3.021		2.920		2.891		3.025		3.260		3.023		0.145		3.085		3.078		2.944		2.786		3.137		3.006		0.142

		3.009		2.880		3.225		3.160		3.220		3.099		0.150		2.870		2.796		3.008		2.882		2.897		2.890		0.076		3.122		2.834		2.608		2.872		2.745		2.836		0.189

		2.563		2.783		2.724		2.605		2.884		2.712		0.131		2.643		2.844		2.637		2.649		2.707		2.696		0.087		2.759		2.721		2.805		2.629		2.842		2.751		0.082

		2.786		2.805		2.806		2.876		3.080		2.871		0.122		2.757		2.761		2.723		2.725		2.811		2.755		0.036		2.772		2.813		2.629		2.614		2.796		2.725		0.096

		2.337		2.493		2.615		2.882		2.566		2.579		0.200		3.016		2.967		2.754		2.820		3.049		2.921		0.128		3.196		2.915		2.906		2.889		3.148		3.011		0.148

		3.102		3.116		3.186		3.216		3.177		3.159		0.048		2.922		2.900		3.159		2.796		2.938		2.943		0.133		3.162		3.030		2.594		2.800		2.774		2.872		0.224

		2.603		2.826		2.877		2.724		2.910		2.788		0.125		2.695		2.734		2.600		2.703		2.689		2.684		0.050		2.650		2.861		2.741		2.600		2.761		2.723		0.102

		2.860		2.992		3.221		2.693		3.080		2.969		0.203		2.827		2.776		2.760		2.768		2.740		2.774		0.032		2.766		2.761		2.692		2.682		2.839		2.748		0.064

		2.377		2.481		2.727		2.622		2.729		2.587		0.155		2.885		3.064		3.052		2.955		3.138		3.019		0.099		3.234		3.110		3.031		3.164		3.015		3.111		0.092

		3.120		3.034		3.162		3.278		3.051		3.129		0.098		2.769		3.010		2.795		2.913		2.867		2.871		0.097		3.119		2.873		2.713		2.740		3.000		2.889		0.172

		2.607		2.886		2.759		2.786		2.978		2.803		0.140		2.651		2.890		2.587		2.704		2.679		2.702		0.113		2.719		2.754		2.552		2.539		2.673		2.647		0.097

		2.879		3.048		3.211		3.041		3.170		3.070		0.130		2.804		2.794		2.725		2.692		2.821		2.767		0.056		2.655		2.877		2.696		2.388		2.875		2.698		0.201

		2.751		2.838		2.893		2.904		2.902						2.853		2.856		2.791		2.790		2.871						2.919		2.843		2.749		2.769		2.890

		0.258		0.217		0.236		0.214		0.224						0.126		0.106		0.168		0.119		0.189						0.214		0.122		0.150		0.200		0.159

		0.113		0.095		0.104		0.094		0.098						0.055		0.047		0.074		0.052		0.083						0.094		0.053		0.066		0.088		0.070

		2.858														2.832														2.834

		0.233														0.146														0.181

		0.046														0.029														0.036





POLQA

		2.6492105007		3.0479138374		2.940106678		0.1548464902		0.1548464902		0.1262979512		0.1262979512		0.1676248761		0.1676248761

		3.0808876991		2.8352652073		2.84012146		0.1442778168		0.1442778168		0.1733089956		0.1733089956		0.143327275		0.143327275

		2.7003158569		2.7406425953		2.7339437485		0.0861607834		0.0861607834		0.0433406131		0.0433406131		0.0734187069		0.0734187069

		2.9748439312		2.7631559849		2.7435069084		0.057589437		0.057589437		0.0844055339		0.0844055339		0.1322557884		0.1322557884

		2.5670393944		2.9153111458		3.0666601181		0.1605755834		0.1605755834		0.1800153333		0.1800153333		0.1222430114		0.1222430114

		3.065626812		2.845539856		2.9151861191		0.0895979644		0.0895979644		0.1238306065		0.1238306065		0.0527303434		0.0527303434

		2.7778872967		2.677577877		2.6888392925		0.1069050986		0.1069050986		0.0899200685		0.0899200685		0.0492256745		0.0492256745

		2.9302138805		2.7749260902		2.7315833092		0.126640388		0.126640388		0.1092041276		0.1092041276		0.0576158645		0.0576158645

		2.6388036728		3.023492384		3.006265831		0.1732198029		0.1732198029		0.1421096199		0.1421096199		0.1451649581		0.1451649581

		3.0986001968		2.8903180122		2.8362395763		0.1504236972		0.1504236972		0.1893568453		0.1893568453		0.0763592441		0.0763592441

		2.7119110584		2.695684433		2.751211071		0.1307649898		0.1307649898		0.0824159725		0.0824159725		0.0873454575		0.0873454575

		2.8706230164		2.7554142475		2.7247211933		0.122172497		0.122172497		0.0955489127		0.0955489127		0.0356961235		0.0356961235

		2.5787293911		2.9211312771		3.0106792927		0.1995936362		0.1995936362		0.1483511939		0.1483511939		0.1278498453		0.1278498453

		3.15921731		2.9427724361		2.8720834255		0.048408125		0.048408125		0.2242980871		0.2242980871		0.1328786089		0.1328786089

		2.7879429817		2.6839985847		2.7225939274		0.1253068317		0.1253068317		0.1015058271		0.1015058271		0.050226059		0.050226059

		2.9693340302		2.7741384029		2.7480736732		0.2025592105		0.2025592105		0.0637712249		0.0637712249		0.0322601266		0.0322601266

		2.5873428345		3.0190732479		3.1108367443		0.1549684312		0.1549684312		0.0915838697		0.0915838697		0.0992294714		0.0992294714

		3.1286559582		2.8709894657		2.8889451504		0.0982312253		0.0982312253		0.1723882384		0.1723882384		0.0967667109		0.0967667109

		2.8031357765		2.7022747993		2.6473916531		0.1398825402		0.1398825402		0.0973448561		0.0973448561		0.1134099833		0.1134099833

		3.0699110985		2.7672721863		2.6983687878		0.1298990096		0.1298990096		0.200899609		0.200899609		0.0557943922		0.0557943922
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		No Profile												MOS_20ms_DRXcycle_10pct_simulated_BLER														MOS_40ms_DRXcycle_10pct_simulated_BLER

		1		2		3		4		AVERAGE		STDEV		1		2		3		4		5		AVERAGE		STDEV		1		2		3		4		5		AVERAGE		STDEV

		224.000		216.958		218.729		220.417		220.026		3.002		3.050		2.977		2.942		2.934		3.336		3.048		0.168		2.941		2.857		2.877		3.158		2.866		2.940		0.126

		223.937		216.917		219.521		220.375		220.187		2.901		2.968		2.730		3.002		2.679		2.799		2.835		0.143		2.770		2.850		2.585		2.983		3.012		2.840		0.173

		223.917		216.896		218.667		220.333		219.953		2.992		2.788		2.829		2.637		2.737		2.713		2.741		0.073		2.795		2.761		2.705		2.718		2.690		2.734		0.043

		223.896		216.875		218.646		220.312		219.932		2.992		2.873		2.893		2.656		2.595		2.798		2.763		0.132		2.787		2.677		2.636		2.778		2.840		2.744		0.084

		224.667		217.646		219.417		221.083		220.703		2.992		3.022		2.984		2.718		2.975		2.878		2.915		0.122		3.288		2.820		3.046		2.994		3.186		3.067		0.180

		224.042		217.000		218.771		220.458		220.068		3.002		2.915		2.805		2.865		2.782		2.861		2.846		0.053		3.058		2.871		2.796		2.814		3.037		2.915		0.124

		224.667		217.625		219.396		221.083		220.693		3.002		2.710		2.682		2.592		2.712		2.691		2.678		0.049		2.713		2.660		2.823		2.577		2.672		2.689		0.090

		224.625		217.604		219.375		221.021		220.656		2.991		2.872		2.770		2.720		2.761		2.752		2.775		0.058		2.782		2.730		2.601		2.661		2.884		2.732		0.109

		223.708		216.688		218.458		220.125		219.745		2.992		3.021		2.920		2.891		3.025		3.260		3.023		0.145		3.085		3.078		2.944		2.786		3.137		3.006		0.142

		223.687		216.646		219.250		220.083		219.917		2.909		2.870		2.796		3.008		2.882		2.897		2.890		0.076		3.122		2.834		2.608		2.872		2.745		2.836		0.189

		223.646		216.625		218.396		220.062		219.682		2.992		2.643		2.844		2.637		2.649		2.707		2.696		0.087		2.759		2.721		2.805		2.629		2.842		2.751		0.082

		223.625		216.604		218.375		220.042		219.661		2.992		2.757		2.761		2.723		2.725		2.811		2.755		0.036		2.772		2.813		2.629		2.614		2.796		2.725		0.096

		224.396		217.375		219.146		220.812		220.432		2.992		3.016		2.967		2.754		2.820		3.049		2.921		0.128		3.196		2.915		2.906		2.889		3.148		3.011		0.148

		223.771		216.729		218.500		220.167		219.792		3.001		2.922		2.900		3.159		2.796		2.938		2.943		0.133		3.162		3.030		2.594		2.800		2.774		2.872		0.224

		224.396		217.354		219.125		220.792		220.417		3.001		2.695		2.734		2.600		2.703		2.689		2.684		0.050		2.650		2.861		2.741		2.600		2.761		2.723		0.102

		224.354		217.312		219.083		220.750		220.375		3.001		2.827		2.776		2.760		2.768		2.740		2.774		0.032		2.766		2.761		2.692		2.682		2.839		2.748		0.064

		223.437		216.417		218.167		219.854		219.469		2.995		2.885		3.064		3.052		2.955		3.138		3.019		0.099		3.234		3.110		3.031		3.164		3.015		3.111		0.092

		223.417		217.208		218.125		219.812		219.641		2.739		2.769		3.010		2.795		2.913		2.867		2.871		0.097		3.119		2.873		2.713		2.740		3.000		2.889		0.172

		223.375		216.333		218.104		219.792		219.401		3.002		2.651		2.890		2.587		2.704		2.679		2.702		0.113		2.719		2.754		2.552		2.539		2.673		2.647		0.097

		223.354		216.312		218.083		219.771		219.380		3.002		2.804		2.794		2.725		2.692		2.821		2.767		0.056		2.655		2.877		2.696		2.388		2.875		2.698		0.201

		224.1249978542		217.0833200216		218.8541591167		220.5416560173		220.151		3.002

		223.4999984503		216.4583206177		218.2291597128		219.89582479		219.521		3.001

		224.1249978542		217.0833200216		218.8541591167		220.520824194		220.146		3.001

		224.0833342075		217.0416563749		218.81249547		220.4791605473		220.104		3.001

		223.1666594744		216.1249965429		217.8958207369		219.5833325386		219.193		3.002

		223.145827651		216.0833328962		218.6874896288		219.5416539907		219.365		2.919

		223.1041640043		216.0624861717		217.8333252668		219.499990344		219.125		3.001

		223.083332181		216.0416543484		257.8125		219.4791585207		229.104		19.354

		223.8541543484		216.8124914169		258.5833370686		220.2499955893		229.875		19.354

		223.2291549444		216.187492013		257.7708363533		219.604164362		229.198		19.264

		223.8541543484		216.7916595936		258.5625052452		220.2291637659		229.859		19.351

		223.8124907017		216.7499959469		258.5208117962		220.2083319426		229.823		19.348

		222.8958308697		215.8541530371		257.6249837875		219.2916572094		228.917		19.354

		222.854167223		216.645821929		257.5833201408		219.2499935627		229.083		19.170

		222.8333204985		215.791657567		257.5416564941		219.2291617393		228.849		19.343

		222.8124886751		215.7708257437		257.5416564941		219.208329916		228.833		19.354

		223.5833257437		216.5416628122		258.3124935627		219.9791669846		229.604		19.354

		222.9374945164		215.8958315849		257.6666474342		219.3333208561		228.958		19.354

		223.5833257437		216.5208309889		258.2916617393		219.95832026		229.589		19.351

		223.541662097		216.5		258.2499980927		219.9166566133		229.547		19.351
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		223.999992013

		223.9374965429

		223.9166647196

		223.8958328962

		224.6666550636

		224.0416556597

		224.6666550636

		224.6249914169

		223.7083315849

		223.6874997616

		223.6458212137

		223.6249893904

		224.3958264589

		223.770827055

		224.3958264589

		224.3541628122

		223.4374880791

		223.4166562557

		223.374992609

		223.3541607857

		224.1249978542

		223.4999984503

		224.1249978542

		224.0833342075

		223.1666594744

		223.145827651

		223.1041640043

		223.083332181

		223.8541543484

		223.2291549444

		223.8541543484

		223.8124907017

		222.8958308697

		222.854167223

		222.8333204985

		222.8124886751

		223.5833257437

		222.9374945164

		223.5833257437

		223.541662097



Sample

Delay (ms)



		216.9583290815

		216.9166654348

		216.8958336115

		216.874986887

		217.6458239555

		216.9999927282

		217.6249921322

		217.6041603088

		216.6875004768

		216.645821929

		216.6249901056

		216.6041582823

		217.3749953508

		216.7291641235

		217.3541635275

		217.3124998808

		216.416656971

		217.2083258629

		216.3333296776

		216.3124978542

		217.0833200216

		216.4583206177

		217.0833200216

		217.0416563749

		216.1249965429

		216.0833328962

		216.0624861717

		216.0416543484

		216.8124914169

		216.187492013

		216.7916595936

		216.7499959469

		215.8541530371

		216.645821929

		215.791657567

		215.7708257437

		216.5416628122

		215.8958315849

		216.5208309889

		216.4791673422



Sample

Delay (ms)



		218.7291532755

		219.5208221674

		218.6666578054

		218.6458259821

		219.4166630507

		218.7708318233

		219.3958312273

		219.374999404

		218.4583246708

		219.2499935627

		218.3958292007

		218.3749973774

		219.1458195448

		218.4999883175

		219.1249877214

		219.0833240747

		218.1666642427

		218.125000596

		218.1041538715

		218.0833220482

		218.8541591167

		218.2291597128

		218.8541591167

		218.81249547

		217.8958207369

		218.6874896288

		217.8333252668

		257.8125

		258.5833370686

		257.7708363533

		258.5625052452

		258.5208117962

		257.6249837875

		257.5833201408

		257.5416564941

		257.5416564941

		258.3124935627

		257.6666474342

		258.2916617393

		258.2499980927



Sample

Delay (ms)



		220.4166650772

		220.3749865293

		220.3333228827

		220.3124910593

		221.0833281279

		220.4583287239

		221.0833281279

		221.0208326578

		220.124989748

		220.0833261013

		220.062494278

		220.0416624546

		220.8124995232

		220.1666533947

		220.7916527987

		220.749989152

		219.8541611433

		219.8124974966

		219.7916656733

		219.7708338499

		220.5416560173

		219.89582479

		220.520824194

		220.4791605473

		219.5833325386

		219.5416539907

		219.499990344

		219.4791585207

		220.2499955893

		219.604164362

		220.2291637659

		220.2083319426

		219.2916572094

		219.2499935627

		219.2291617393

		219.208329916

		219.9791669846

		219.3333208561

		219.95832026

		219.9166566133
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