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Overview

This report summarizes the results of a VoIP Readiness Assessment performed by NetIQ Vivinet Assessor.  A VoIP Readiness Assessment determines whether a particular network is ready to handle voice over IP (VoIP) in its present configuration.  During the assessment, Vivinet Assessor performed some or all of the following tasks: 

1. Compiled an inventory of devices and links on the network.

2. Monitored the utilization of these devices and links.

3. Modeled link capacity based on the bandwidth required for VoIP calls. 

4. Evaluated the quality of simulated VoIP calls.

A high-level summary of results from any or all of these tasks is presented in this VoIP Readiness Assessment report.

VoIP Readiness Summary

This report contains information gathered during the VoIP Readiness Assessment described below:

	Assessment Name
	Sample

	Network Inventory Status
	Discovery complete.

	Utilization Assessment Status
	Monitoring complete.

	VoIP Quality Assessment Status
	Assessment complete.

	Assessment Report Created Using
	NetIQ Vivinet Assessor 3.2, build level 7138

	Time Report Generated
	Friday, December 09, 2005 11:38:39 AM

	Report Filter
	None


Network Inventory
Vivinet Assessor discovered routers, switches, and links on the network and queried them to gather information about their suitability for voice over IP traffic.  The following table summarizes the findings:
	
	# Discovered

	Routers
	4

	Switches
	12

	Links
	4


Utilization Assessment

Vivinet Assessor monitored the routers, switches, and links discovered on the network to gather information about their current utilization and determine their capacity for carrying VoIP traffic.  From SNMP polling, Vivinet Assessor collected device-specific information about queuing and queue drops; link bandwidth utilization; CPU and memory utilization; and errors.  A device readiness rating was assigned to each monitored device or link based on the findings.

What Was Assessed

Vivinet Assessor conducted the following Utilization Assessment:

	Assessment Name
	Sample

	Utilization Assessment Status
	Monitoring complete.

	Utilization Assessment Length
	2 days

	Start Time
	Monday, October 17, 2005 10:00:00 AM

	Scheduled Stop Time
	Wednesday, October 19, 2005 10:00:00 AM

	Actual Stop Time
	Wednesday, October 19, 2005 10:00:00 AM

	Time Report Generated
	Friday, December 09, 2005 11:38:39 AM

	Report Filter
	None


Every 5 minutes, device Management Information Bases (MIBs) were polled and their utilization statistics were recorded.

Utilization Readiness Ratings

Readiness to carry VoIP was assessed based on the percentage of all measurements for monitored devices and links that fell into each readiness ratings category.  Ratings were assigned according to the following result ranges for this assessment:

	Rating
	Meaning

	Good
	At least 99.00% of collected measurements rated Good.

	Acceptable
	At least 98.00% of collected measurements rated Good or Acceptable.  Reconfiguration or an upgrade may be necessary for VoIP readiness.

	Poor
	Any lower value.  The measurements were not within acceptable parameters for this assessment.  The device or link may not be ready to carry additional VoIP traffic.

	Unavailable
	No results were available to report.


Utilization Readiness Summary
The chart below shows the percentage of all monitored devices and links that fell into each category of device readiness.
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Router Measurements by Day
The chart below breaks out router device readiness per day by evaluating all measurements collected for monitored routers according to the result ranges defined for the assessment.
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Router Measurements by Hour
The chart below breaks out router device readiness per hour by evaluating all measurements collected for monitored routers according to the result ranges defined for the assessment.
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Switch Measurements by Day
The chart below breaks out switch device readiness per day by evaluating all measurements collected for monitored switches according to the result ranges defined for the assessment.
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Switch Measurements by Hour
The chart below breaks out switch device readiness per hour by evaluating all measurements collected for monitored switches according to the result ranges defined for the assessment.
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Link Measurements by Day
The chart below breaks out link device readiness per day by evaluating all measurements collected for monitored links according to the result ranges defined for the assessment.
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Link Measurements by Hour
The chart below breaks out link device readiness per hour by evaluating all measurements collected for monitored links according to the result ranges defined for the assessment.
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VoIP Quality Assessment

Vivinet Assessor determines how well VoIP will perform once it’s deployed by assessing the quality of simulated VoIP calls sent over the network.  Call quality is evaluated based on the average Mean Opinion Score (MOS) assigned to the simulated calls.  Vivinet Assessor’s objective estimation of a MOS takes into account important factors, such as codec, delay, lost data, and jitter buffer loss, that affect call quality in any VoIP implementation.  A higher MOS estimate indicates higher call quality.

What Was Assessed

Vivinet Assessor conducted the following VoIP Quality Assessment:

	Assessment Name
	Sample

	Schedule Type
	Series of scheduled calls.

	VoIP Quality Assessment Status
	Assessment complete.

	VoIP Quality Assessment Length
	2 days

	Start Time
	Wednesday, October 19, 2005 11:15:00 AM

	Scheduled Stop Time
	Friday, October 21, 2005 11:14:00 AM

	Actual Stop Time
	Friday, October 21, 2005 11:14:00 AM

	Time Report Generated
	Friday, December 09, 2005 11:38:39 AM

	Report Filter
	None


Every 60 minutes, 24 VoIP calls were emulated; each lasted 1 minute. 

Call Quality Ratings

A MOS was calculated for each simulated call.  The values were categorized as shown in the following table:

	Measurement
	Good
	Acceptable
	Poor

	MOS
	At least 4.03
	At least 3.60
	Any lower value


Potential Lost Revenue

Telephone service downtime can cause revenue loss, which should be factored into the cost justification for network upgrades to support VoIP.  The VoIP Quality assessment measured downtime as the percentage of simulated VoIP calls whose quality was rated “Poor” or that could not be completed (“Unavailable” calls).  The downtime measurement was then used to estimate revenue loss, based on 100 employees making VoIP calls on the network and 23.78% “Poor” and “Unavailable” calls measured during the assessment.  If no changes are made to the network, Vivinet Assessor projected the following industry-specific revenue loss, shown in the following table:

	Industry
	Lost Revenue Per Hour Per Employee

	Total Lost Revenue

	
	
	Per Hour
	Per Day

	Per Week


	Financial
	$42.67
	$1,014.69
	$8,117.54
	$40,587.70


Call Quality Summary
The chart below shows the percentage of all calls completed during the assessment that fell into each category of call quality.  "Unavailable" call quality indicates that a call could not be connected or failed.
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Factors Affecting Call Quality
The chart below shows each call quality impairment factor's contribution to the overall call quality.  Each factor's contribution is shown as a percentage of all call-quality impairments.
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Call Quality Summary by Call Group
The chart below shows the call quality values for up to 10 call groups, ranked from highest MOS to lowest.
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Call Quality Summary by Day
The chart below shows the average MOS values for each day of the assessment.
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Call Quality Summary by Hour
The chart below shows the average MOS values broken out by hour of the day.  Each bar shows the MOS values averaged across all days of the assessment for that hour.
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	Good - At least 4.03 MOS
	Acceptable - At least 3.60 MOS
	Poor - Any lower value


� The figures for average revenue lost were calculated by TeleChoice, Inc., a leading telecom consulting and analyst firm.  The figures were derived based on specific and factual industry information provided by select U.S. companies in each segment as well as from U.S. government compiled information. Information was collected and analyzed in 2002 although much of the underlying data was from 2000 and 2001.


� Assumes standard 8-hour workday.


� Assumes standard 40-hour workweek.
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Calculations

		Day		Unavailable		Poor		Acceptable		Good

		10/17/05		0.00%		0.11%		10.82%		89.07%

		10/18/05		0.00%		0.13%		8.19%		91.68%

		10/19/05		0.00%		0.04%		3.04%		96.92%





RawData

		Day		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		0		4		400		3292		3696

		10/18/05		0		8		519		5809		6336

		10/19/05		0		1		81		2580		2662
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Calculations

		Day		Unavailable		Poor		Acceptable		Good

		10/17/05		0.00%		1.04%		9.52%		89.43%

		10/18/05		0.00%		0.84%		6.79%		92.38%

		10/19/05		0.00%		0.38%		3.65%		95.97%





RawData

		Day		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		0		42		384		3606		4032

		10/18/05		0		58		469		6385		6912

		10/19/05		0		11		106		2787		2904
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Calculations

		Class		Unavailable		Poor		Acceptable		Good

		Routers		0.00%		0.00%		50.00%		50.00%

		Switches		0.00%		0.00%		72.73%		27.27%

		Links		0.00%		0.00%		100.00%		0.00%





RawData

		Class		Unavailable		Poor		Acceptable		Good		Total

		Routers		0		0		2		2		4

		Switches		0		0		8		3		11

		Links		0		0		4		0		4
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Calculations

		Hour		Unavailable		Poor		Acceptable		Good

		12 AM		0%		0%		0%		100%

		1 AM		0%		0%		0%		100%

		2 AM		0%		0%		0%		100%

		3 AM		0%		0%		0%		100%

		4 AM		0%		0%		0%		100%

		5 AM		0%		0%		0%		100%

		6 AM		0%		0%		0%		100%

		7 AM		0%		0%		1%		99%

		8 AM		0%		1%		13%		86%

		9 AM		0%		2%		18%		80%

		10 AM		0%		3%		18%		80%

		11 AM		0%		1%		16%		83%

		12 PM		0%		1%		11%		88%

		1 PM		0%		2%		16%		82%

		2 PM		0%		3%		16%		81%

		3 PM		0%		3%		15%		82%

		4 PM		0%		2%		15%		83%

		5 PM		0%		1%		13%		86%

		6 PM		0%		1%		10%		89%

		7 PM		0%		0%		3%		97%

		8 PM		0%		0%		0%		100%

		9 PM		0%		0%		0%		100%

		10 PM		0%		0%		0%		100%

		11 PM		0%		0%		0%		100%





RawData

		Hour		Unavailable		Poor		Acceptable		Good		Total

		0		0		0		0		576		576

		1		0		0		0		576		576

		2		0		0		0		576		576

		3		0		0		0		576		576

		4		0		0		0		576		576

		5		0		0		0		576		576

		6		0		0		0		576		576

		7		0		0		6		570		576

		8		0		6		74		496		576

		9		0		12		104		460		576

		10		0		15		105		480		600

		11		0		7		92		477		576

		12		0		6		66		504		576

		13		0		13		92		471		576

		14		0		20		91		465		576

		15		0		15		88		473		576

		16		0		9		88		479		576

		17		0		4		76		496		576

		18		0		4		60		512		576

		19		0		0		17		559		576

		20		0		0		0		576		576

		21		0		0		0		576		576

		22		0		0		0		576		576

		23		0		0		0		576		576
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Calculations

		Good		Acceptable		Poor		Unavailable

		0.43		0.33		0.22		0.02






_1195633607.xls
Chart1

		38642		38642		38642		38642

		38643		38643		38643		38643

		38644		38644		38644		38644



Unavailable

Poor

Acceptable

Good

Link Measurements by Day

0

0.0134

0.0789

0.9077

0

0.0078

0.0582

0.934

0

0.0041

0.0227

0.9731



Chart

		





Chart

		38642		38642		38642		38642

		38643		38643		38643		38643

		38644		38644		38644		38644



Unavailable

Poor

Acceptable

Good

Link Measurements by Day

0

0.0134

0.0789

0.9077

0

0.0078

0.0582

0.934

0

0.0041

0.0227

0.9731



Calculations

		Day		Unavailable		Poor		Acceptable		Good

		10/17/05		0.00%		1.34%		7.89%		90.77%

		10/18/05		0.00%		0.78%		5.82%		93.40%

		10/19/05		0.00%		0.41%		2.27%		97.31%





RawData

		Day		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		0		9		53		610		672

		10/18/05		0		9		67		1076		1152

		10/19/05		0		2		11		471		484
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Chart1

		0		0		0		0

		0.0416666667		0.0416666667		0.0416666667		0.0416666667

		0.0833333333		0.0833333333		0.0833333333		0.0833333333

		0.125		0.125		0.125		0.125

		0.1666666667		0.1666666667		0.1666666667		0.1666666667

		0.2083333333		0.2083333333		0.2083333333		0.2083333333

		0.25		0.25		0.25		0.25

		0.2916666667		0.2916666667		0.2916666667		0.2916666667

		0.3333333333		0.3333333333		0.3333333333		0.3333333333

		0.375		0.375		0.375		0.375

		0.4166666667		0.4166666667		0.4166666667		0.4166666667

		0.4583333333		0.4583333333		0.4583333333		0.4583333333

		0.5		0.5		0.5		0.5

		0.5416666667		0.5416666667		0.5416666667		0.5416666667

		0.5833333333		0.5833333333		0.5833333333		0.5833333333

		0.625		0.625		0.625		0.625

		0.6666666667		0.6666666667		0.6666666667		0.6666666667

		0.7083333333		0.7083333333		0.7083333333		0.7083333333

		0.75		0.75		0.75		0.75

		0.7916666667		0.7916666667		0.7916666667		0.7916666667

		0.8333333333		0.8333333333		0.8333333333		0.8333333333

		0.875		0.875		0.875		0.875

		0.9166666667		0.9166666667		0.9166666667		0.9166666667

		0.9583333333		0.9583333333		0.9583333333		0.9583333333
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Calculations

		Hour		Unavailable		Poor		Acceptable		Good

		12 AM		0%		0%		0%		100%

		1 AM		0%		0%		0%		100%

		2 AM		0%		0%		0%		100%

		3 AM		0%		0%		0%		100%

		4 AM		0%		0%		0%		100%

		5 AM		0%		0%		0%		100%

		6 AM		0%		0%		0%		100%

		7 AM		0%		0%		0%		100%

		8 AM		0%		0%		10%		90%

		9 AM		0%		0%		15%		85%

		10 AM		0%		0%		22%		77%

		11 AM		0%		1%		20%		79%

		12 PM		0%		0%		15%		85%

		1 PM		0%		1%		24%		75%

		2 PM		0%		0%		22%		77%

		3 PM		0%		0%		19%		80%

		4 PM		0%		0%		15%		85%

		5 PM		0%		0%		14%		86%

		6 PM		0%		0%		12%		88%

		7 PM		0%		0%		1%		99%

		8 PM		0%		0%		0%		100%

		9 PM		0%		0%		0%		100%

		10 PM		0%		0%		0%		100%

		11 PM		0%		0%		0%		100%





RawData

		Hour		Unavailable		Poor		Acceptable		Good		Total

		0		0		0		0		528		528

		1		0		0		0		528		528

		2		0		0		0		528		528

		3		0		0		0		528		528

		4		0		0		0		528		528

		5		0		0		0		528		528

		6		0		0		0		528		528

		7		0		0		2		526		528

		8		0		0		52		476		528

		9		0		1		77		450		528

		10		0		2		122		426		550

		11		0		3		106		419		528

		12		0		0		77		451		528

		13		0		4		127		397		528

		14		0		1		118		409		528

		15		0		2		101		425		528

		16		0		0		79		449		528

		17		0		0		74		454		528

		18		0		0		61		467		528

		19		0		0		4		524		528

		20		0		0		0		528		528

		21		0		0		0		528		528

		22		0		0		0		528		528

		23		0		0		0		528		528
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Calculations

		Hour		Unavailable		Poor		Acceptable		Good

		12 AM		0%		0%		0%		100%

		1 AM		0%		0%		0%		100%

		2 AM		0%		0%		0%		100%

		3 AM		0%		0%		0%		100%

		4 AM		0%		0%		0%		100%

		5 AM		0%		0%		0%		100%

		6 AM		0%		0%		0%		100%

		7 AM		0%		0%		2%		98%

		8 AM		0%		0%		7%		93%

		9 AM		0%		3%		7%		90%

		10 AM		0%		4%		17%		79%

		11 AM		0%		4%		11%		84%

		12 PM		0%		1%		13%		86%

		1 PM		0%		2%		20%		78%

		2 PM		0%		2%		9%		89%

		3 PM		0%		0%		16%		84%

		4 PM		0%		2%		15%		83%

		5 PM		0%		2%		10%		88%

		6 PM		0%		0%		5%		95%

		7 PM		0%		0%		3%		97%

		8 PM		0%		0%		0%		100%

		9 PM		0%		0%		0%		100%

		10 PM		0%		0%		0%		100%

		11 PM		0%		0%		0%		100%





RawData

		Hour		Unavailable		Poor		Acceptable		Good		Total

		0		0		0		0		96		96

		1		0		0		0		96		96

		2		0		0		0		96		96

		3		0		0		0		96		96

		4		0		0		0		96		96

		5		0		0		0		96		96

		6		0		0		0		96		96

		7		0		0		2		94		96

		8		0		0		7		89		96

		9		0		3		7		86		96

		10		0		4		17		79		100

		11		0		4		11		81		96

		12		0		1		12		83		96

		13		0		2		19		75		96

		14		0		2		9		85		96

		15		0		0		15		81		96

		16		0		2		14		80		96

		17		0		2		10		84		96

		18		0		0		5		91		96

		19		0		0		3		93		96

		20		0		0		0		96		96

		21		0		0		0		96		96

		22		0		0		0		96		96

		23		0		0		0		96		96
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Chart1

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)

		SanJose-Bellevue : G.711u (64 kbps)

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)



MOS

MOS

Call Quality Summary by Call Group

4.38

4.33

3.99

3.64

3.57

3.36



Chart

		





Chart

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)

		SanJose-Bellevue : G.711u (64 kbps)

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)



MOS

MOS

Call Quality Summary by Call Group

4.38

4.33

3.99

3.64

3.57

3.36



Calculations

				MOS

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		4.38

		SanJose-Bellevue : G.711u (64 kbps)		4.33

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		3.99

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		3.64

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		3.57

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		3.36





RawData

				MOS

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		4.3813513764

		SanJose-Bellevue : G.711u (64 kbps)		4.3327519986

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		3.9883596034

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		3.6433366479

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		3.5737583804

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		3.363114949






_1195633603.xls
Chart1

		Delay

		Jitter

		Lost Data

		Codec



Factors Affecting Call Quality

0.1623058002

0.0072481658

0.0803643239

0.7500817101



Chart

		





Chart

		Delay

		Jitter

		Lost Data

		Codec



Factors Affecting Call Quality

0.1623058002

0.0072481658

0.0803643239

0.7500817101



Calculations

		Delay		Jitter		Lost Data		Codec

		0.16		0.01		0.08		0.75
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Chart1

		38644

		38645

		38646



MOS

MOS

Call Quality Summary by Day

3.9480763629

3.9329825269

3.9304838054
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Chart

		38644

		38645

		38646



MOS

MOS

Call Quality Summary by Day

3.9480763629

3.9329825269

3.9304838054



Calculations

				MOS

		10/19/05		3.95

		10/20/05		3.93

		10/21/05		3.93






_1195633600.xls
Chart1

		0

		0.0416666667

		0.0833333333

		0.125

		0.1666666667

		0.2083333333

		0.25

		0.2916666667

		0.3333333333

		0.375

		0.4166666667

		0.4583333333

		0.5

		0.5416666667

		0.5833333333

		0.625

		0.6666666667

		0.7083333333

		0.75

		0.7916666667

		0.8333333333

		0.875

		0.9166666667

		0.9583333333



MOS

MOS

Call Quality Summary by Hour

3.941685016

3.9648378081

3.9531335258

3.9616369457

3.932273436

3.9352707707

3.9617140808

3.9409181333

3.9634842694

3.9212071554

3.8629109398

3.8880023043

3.8780118512

3.9242803843

3.9355301742

3.9264961257

3.9049422237

3.9482365419

3.9376177471

3.9422125513

3.9368020478

3.9691886412

3.9668051282

3.976748482
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MOS

MOS

Call Quality Summary by Hour

3.941685016

3.9648378081

3.9531335258

3.9616369457

3.932273436

3.9352707707

3.9617140808

3.9409181333

3.9634842694

3.9212071554

3.8629109398

3.8880023043

3.8780118512

3.9242803843

3.9355301742

3.9264961257

3.9049422237

3.9482365419

3.9376177471

3.9422125513

3.9368020478

3.9691886412

3.9668051282

3.976748482



Calculations

		Order				MOS

		0		12 AM		3.94

		0		1 AM		3.96

		0		2 AM		3.95

		0		3 AM		3.96

		0		4 AM		3.93

		0		5 AM		3.94

		0		6 AM		3.96

		0		7 AM		3.94

		0		8 AM		3.96

		0		9 AM		3.92

		0		10 AM		3.86

		0		11 AM		3.89

		0		12 PM		3.88

		0		1 PM		3.92

		0		2 PM		3.94

		0		3 PM		3.93

		0		4 PM		3.90

		0		5 PM		3.95

		0		6 PM		3.94

		0		7 PM		3.94

		0		8 PM		3.94

		0		9 PM		3.97

		0		10 PM		3.97

		0		11 PM		3.98





RawData

						MOS

				0		3.941685016

				1		3.9648378081

				2		3.9531335258

				3		3.9616369457

				4		3.932273436

				5		3.9352707707

				6		3.9617140808

				7		3.9409181333

				8		3.9634842694

				9		3.9212071554

				10		3.8629109398

				11		3.8880023043

				12		3.8780118512

				13		3.9242803843

				14		3.9355301742

				15		3.9264961257

				16		3.9049422237

				17		3.9482365419

				18		3.9376177471

				19		3.9422125513

				20		3.9368020478

				21		3.9691886412

				22		3.9668051282

				23		3.976748482






