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Agenda

— Company Experience
— Broadband Service Assurance
* VoIP Use Cases
— Key Performance Indicators (KPIs) Recommendations
— Demo
— Q&A
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Company at a Glance

Headquarters in Bedford, MA

o ] ~ 250 employees worldwide
Em PITX leads the market in Regional offices in the United Kingdom and Japan

SerVi ce CI u al |ty assurance Sales offices - Argentina, Distributors - Mex_ico/BraziI
solutions for new Empirix founded 2001 &/
IP communications. started as Hammer Technologies, founded 1992

Strong balance sheet; no debt

3 Business Units
Service Assurance, Network Assurance & Call Center
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Hammer Technology @2
For VoIP/NGN/IMS Test & Monitoring
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Call Generation
— Load and feature
— IP and TDM
— Signaling and media

Analysis
— Protocol
— Media
— Voice quality

Distribution of Call Duration
Tt i 1906 06 AM e pugh 1908 1900 AM

Device and Network Emulation
SIP trunk testing

Service Monitoring (XMS)
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History of Telecom Industry Innovation

o First test system with the ability to
recognize voice prompts

e First to include industry-standard scripting

(Hammer Visual Basic) First telecommunications system to integrate

« First VolP test system with industry both voice and data test capabilities in a single
standard voice quality assessment system
* First IP-based call generation products i <t tg deliver VoIP test s TR
. e ystem with industry
with H.323 and SIP capabilities standard voice quality assessment (PSQM)
» First test system to provide wire-rate _ _
Gigabit network emulation ability First VoIP test system to incorporate network

: . : rocessors
» First test platform to incorporate multi- P

media test capabilities First to provide an IMS core application device
« First to provide a VolP-specific test suite emulator

» First VoIP test system to incorporate
network processors

» First application-aware system with real-
time multi-stage call display

» First to provide an IMS core application
device & function emulator
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Experience through...
participation in the Industry

M3 Forum

~ MultiService
?‘ Forum

VZolP
Quality
Alliance

10]) InterOperability Laboratory

M N\

Industry Forums and Standard Groups

— IP Forum

— IMS Forum

— MultiService Forum

— University of New Hampshire Interoperability Lab
— V20IPQA (Voice & Video over IP Quality Alliance)
— CableLabs

— ETSI, IETF

— VXML Forum

*Customers and Partners (NEM)

— Verizon Labs
— Nortel

— Siemens/Nokia
— IBM

— Sonus
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Service Provider deployments (partial list)
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http://www.cox.com/�

IP Voice Quality : Factors impacting quality

Gateway Round trip delay Gateway/Phone
I
Jitter
Lost Packets
CODEC
-Introduces
some distortion Late packets
are discarded
by jitter buffer

Thinking on this level NOT enough
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Requires Change of Mindset
* Not Pipes & Packets BUT...

— Being alerted proactively to any anomaly,anytime,asap
« 24/7/365 visibility

— Knowing exactly who & what services were affected
— Finding out exactly where problem occurred

VoIP is the “canary in the coal mine-
for Broadband Services
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Network Health & Diagnosis
Real-time & Historica

Busy Hour Call Graph for Jun 6, 2005 through Jun 22, 2005
From National down to individual
caller

*Real-time and Historical data to
| I S &N B § rovide critical views to help
A pperations:

PGt geem Se3n N3 WRAT  BRLn AR Re i BiE

T HTTE

= AT
Pocss  Pacees Regisier

p—— . " v 5 @ —Identify failed calls due to trunk
- group utilization or provisioning
problems

—Identify and remedy voice quality
problems due to network
equipment anomalies

—Recognize resource constraints
leading to service degradation

—Perform failure analysis and
provide both proactive and reactive
network monitoring

|||||||
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What Customer Service Rep sees (if monitoring in place)
- The Good, the bad or the ugly?

= Hammer XMS'“

Either Phone ! BeginsWith  [w)

OastHour OTodey ©Range tart 1301/20069:32AM [ End 05042006 1032AM =)
Tine + | Subscriver Name | Source Address [ Subscrioer Phone [ Destination Name [ Destination Addvess | Destination Phone | Duration | Fal Resson
Mon, Mar 27 09:19:44 EST 2006 552184 2604853660 116.164 [e102589318 000000 [
]Mun,hﬂar??09:18:44E8T2005 11613 2604853660 562184 8102589314 00:00:00 |3S7: No circuit available; EEREILE
IMﬂn, Mar 27 09:19:44 EST 2006 552184 4072488504 1.255.160 5166989438 00:00:00 .
[Mon, Mar 27 08:19:44 EST 2006 1.16.13 4072488504 552184 5166989438 00:00:02
JMOn,MarHUQ:iQZMEST2BUE 552184 7819326015 11611 01138733647011  |00:00:00 |SS7: User busy,;
lﬂon,MarﬂUB:w:MESTZUI]ﬁ 1.16.3 71819326915 5.52.184 01138733647011  |00:00:00 |S87: User husy,
lMUn,MarE?UB;‘]HZMEST2BBE 552184 8564246554 1.265.160 9547843752 00:00:00 |S87. User busy;
]Mon, Mar 27 09:19:44 EST 2008 552164 9374733007 11611 9378847408 00:00:01
]MUn,MarETUQjQ:ddESTED[IB 11613 8564246554 552184 9547843752 00:00:00 |SS7: User busy; Signaling  ISEwIEN
]Min. Mar 27 09:19:44 EST 2008 1.16.13 6083267121 552184 6084620832 00:00:00 | Escalate
IMn, Mar 27 08:13:44 EST 2006 1.16.13 9374733007 552184 13378647408 00:00:01

11 Empirix Confidential



Need to quickly escalate to technical resource

3 Hammar XMS CSR LI - Microsoft Internet Explorer provided by Verizon Online

Fils Edt  Yew Favortes Tools el '
@M'Q M E G Penerms @ 2 @ Jp@dAlS
]ﬁmas.frm.me.zn.rsmmmwm1mmm Lg| Bl ks ® @&~

oL_m Hammer XMS‘”

-

o] | Tol " JIDBJEUBSSZBPM - 2f 3!03;‘2003329H.»| ﬁ

‘Wed, Mar 08 15:28:47 EST 2006 1682 A

Wed, Mar 08 15:28:42 EST 2006 Michael Knan 16822 18171010001 1111532 12 16171010030 o0: o0.00  EIRETENT Show
Wed, Mar 08 15:28:30 EST 2006 [Michael Knan 10.16.82.2 6171010001 10.16.82.112 16171010029 100:00:06 Show
Wed, Mar 08 15:28:12 EST 2006 Michael Khan 10.16,82.2 16171010001 10.16.82.112 6171010028 00:00:13 | Show




Using Diagnostics to trouble shoot issues

D it UMY (amgetu s e sl betrrart  aphiste grvshded by Yariirs et

— Search and filtering parameters |
— Error highlighting
— Sort by any field in display

— Save call for future reference

e Drill-down to call details
— Simple double click

— Multi-leg ladder diagrams
— Call Info for each call leg
— Signaling and media metrics
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Call Detail — Voice Quality measurements
hops from PoP1 - PoP2 - VoiceMall servers across IP backbone

Call Details

Ladder Diagram | Call Info | Media Quality

$:38:00.121745

4

Text Data | Hex Data

[20, 14:38:00.209793, RTP 2, 10.128.86.58, 198.181.94.163, 54702, 9106]
OutBound Start Media:

Wed Jan 30 14:38:00 EST 2008

T;fll;;ilsz?sé‘haa:m EST 2008 VOlce quallty metrlcs
on every RTP stream
through PoP.

Start Timestamp
End Timestamp
Call Src IP
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Customer Experience by Stream direction
Media Quality and Stream Quality Signature (SQS)

Call Details

HM5-Boston-R2 | x-Cohumbuc R |
{1 addes Disgram | Cal Inf| Meda Qualky

15

Media Destination IP ll0.16.82.2
JedaDastination Fort :DOIB Mo data avalsbls for display.
FoMU

IR Factor J.93
Worst Instankaneous R Factor 93
MOS 4.19531
[Worst Instantaneous MOS  14.19531
Pp_d_mts Received A =) sas
Bytes Received 1183338
Packets Lost 0 SQS Graph
Packets Duped ]
Packets 005 ] -
Jitter Ava, (125 us) 5 3 500
tter i, {125 %) o g 250
Jtter Max, (125 us) 3 o
Packets Dropped by JBE 0 0-

Average Burst Length (ms) 10
.nvera_oe Burst Loss Rabe IIIII% & ol
0 s (" b n 2. L.}

=

Metric Value .Ei MOS Packet Loss % vs. Time A
Start Tine [Thursday, March 18, 2010, | & MOS/Packet Loss % vs. Time
End Time [Thursdary, March 18, 2010 ... | 50 1
Media Source IP |10.16.82.2 By Rt E
Media Source Port " -
(Madi tinal P o
s Destination Part = 5
Payload o
R Factor ; 12:55:50 12:55:55 12:56:00
Worst Instantaneous R Factor 45 Time
MOS 12.91797
[Worst Instantaneous MOS  (2.21484 [a MOS — PacketLoss % — Avg Packel Loss % — Final MOS Score
Packets Received 800 =) sas
[Eytes Received 1174400
Padei o i SQS Graph
Packsts Duped 16
Packets 005 & ”
Uitter Avg, (125 us) 4 3 2sp
Jiter Fin. (125 1) g S
Ditber Max, (125 us) 1150
Packets Dropped by JBE lJ ]
[Average Burst Length (ms) 480 A 2 3 A B & 5 B 9
[Average Burst Loss Rate 114,00% al - =
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Accessing Reports for Network Health

16

Standard reports for:

Customize view of data by:

Call Summary

Call Details

VolP Media

Protocol summary reports
Busy Hour Call Attempts
Top N Callers

Time

Carrier Customer

Network Segments
Network Identifiers (tags)

T - te
[ormes v | [mmwertr | [ Carwen v |
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Defects Per Million Report

17

T ARuntugshold ® ®
e - ‘s =]
g 8= s T =
@ c E £ 2 Dy
b= o o © P w
< o3 o ' = 5
o P ¥ ® | = \28 » » S o 2
£ = v W/ & |\w3 T T > 3 o
= (3] = 4 = a oo (3] (3] < < =
March 3, 2009 278 815 82% B89% 250 8 157 2613903 49 819 19% 3 456 20.23
March 4, 2009 488 078 83% 91% 4 977 487 622 83,071 17% 6 11,949 527 32
March 5, 2009 738276 84% 91% 21,197 738 807 117 293 16% 9 1317582817
March 6, 2009 751603 85% 92% 35169 755 426 116 464 15% g 13711 396 42
March 7, 2009 558 731 B4% 92% 472 043 569,249 B6 999 15% 6 11,127 BS6 65

Empirix Confidential



|dentification of an abnormal spike in traffic

BHCA- Analysis for Feb 15, 2006

108,000 4|
100,000 + |
es000 ¢
20,000 |
85000 ¢ |
B0.000 1
75000+ |
70,000+ |
B5000 ¢+ |
80,000 |

55,000 1

Calls

50,000 4
48000+
40,000 7|
35000+ |
30,000+
25000 1
20000 4
15000 4"

10,000+

5000+

(S SRRC THR T VR S S B0 A5 A\ AT @ ab 48 a8 Al & 9 P A B g
Time

| M Total cas M Unique callers

* Recognition: BHCA graph shows calls spiking during busy hour while “unique
callers” is normal
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pammer identified

- Identification: Drill down into specific calls originating from same subscriber
during hour in question shows sequential Invites as spammer looks for answer

Avalyis - Col Dot Sunrenary
Ot Flange - Calls Compinted - &0 M- 7500000 P84, Fob 15, 200

e Subsorbew N v Sowon Addrews Subscrber hore 1 u e direws O Durstions P
Noimd Fris 15, 105 L EST 3006 Sap Vekramy RIS R TRITTE ] WL I 112 00601 16 ~
Snd Fab 15 1S LI COT D006 Sap Velutany 10.06.80.2 nanvwey LLALE S 1H LR

Wwd el 15 10.59.50 E3T 2006 Sap Vwhaany [[RTS NI101000 MIAAR 112 000006

Wirel Fods 15 1S 1A EST 3006 Sap Vekriamy URTEE A121010003 01682112 o3|

Wed Fab 15 TESTIA LST J006 S Veluteny 10.04.52.2 nawiea; [LALE ST LIRC

Wed Fels 15 1057, 1 EST 2006 Sab Vehaaoy [LRLE nimien [LALY 58 00:00.21

Wind £y 15 1ASTIOT EST 2006 Sap Vekramy 10,1002 0 O )

Soed Feb 15 1IES00% LST 2006 5 RLALE = wm

Tind Ve 15 1056 LE LT S00n 10.16.92 RN

Wl Pl 15 18:55.45 £3T 2006 N21010003 1A A 00i00i14
Mind Fah 18 LNSR:AA ST 2006 Saf Vekriamy 1014015 21810003 B0

Wad Fab 15 1AA L] 006 S0 Velasany 1008822
Wiwd Pl 15 18,54/ 13 3T 2008 Sab Yehnaur (TR

Mind Poh 1% IR-S8YPST 3006 Sap Vekramy

Wind o 15 VESIAE 51 2006 Sap Velatamy OO0
Wied Pty L5 1853, 14 EST 2008 Suj Vishss 00,0021
Noieel Boh 18 1R8240 FST 2006 Saf Vekramy o
Wed e 1% 1521 5T 2000 508 Velutamy LT
Wiwd Fes 15 18:51:54 EST 2006 Sab Velnawr o200
Waief P 15 1AIS1124 F5T 2006 SN Vkrsamy 0111
Toied e 15 TU:50) 53 L5T J00% S Velatamy nziwn Wi
Wl el 15 18:50:24 EST 2008 Sab Yehnany naeon 00:00:17
Nird B 16 18:50:00 FST 200 Sap Vekruamy 10,0022 M2AI0003 0
Doind Vo 1 TS0 LST S00G San Vehisasy 10.16.82.2 VADIOE D000
Wowd Pels 15 10,4926 E5T 2006 Sal Vehnaur 101603 1T 00:00117
Sained Py 15 15-AEE FST 2006 Saf Ynkiamy 10,161 13
Soincd o 15 1A 1 LST 2006 5 1008022 001 7
Wwl P 18 10,4759 E3T 2008 (LR LE] oaieoilE
Siee] Podh 15 170 ST 2006 Saf Vokraeny 100002 00007
Med Feb 15 10472 ap Vekabany 106422 nawio)

et Pty 15 1947 10,186,472 3131910003

Wind Py 15 |AAR:AT FST 2006 101615 11 006)

Meind o 1% 104000 L5T 2006 N0

Wl Fotr 16 18:45,33 EST 2008 Sap Yakmgur 3101000

ped Peb 15 1644157 £57 2006 Sab Velusamy 4501010004

Toind P 15 |41-4160 FST 3006 Sap Vekriamy LRI

T 1o 15 10440 ST 000 Sap Veksamy HE T H

et Fuls 18 1ob4:24 EST 2006 Sai Yoheaw 131010003

Naindt Frd 15 844116 PST 006 Saf Vekramy 10003 | ?
Tipd 1 od 1% 1B AL L5) 000 Sap Vehisany noomm =
e Fels 15 184301 EST 2006 Sai Yehsesouy 3121810003 Teat Duta | Hex Caka

3|

el Fay 15 LB-62106 FIT 3006 Saj Vekmamy
Nied o 15 MATRILST 00 Lap Vekisany

[Ep——

Request: Invice
"MRSAEREES" <zl

o e 4% To: <=ip:19164881505
|

« Resolution: With proof in hand, service provider terminates service based on
contract violation.

280192.168.30
192.168.%88.70> b

o |

Text View
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Daily, Weekly, or Monthly Quality Reports

— Unacceptable service issues identified

B o Call Detail Summary Report for Tuesday 01 January 2008 - Wednesday 30 January 2008 Connect

lateney

o e = - -
2 % © =) = B T B @ =
= 3 2 : g s E E E g 3 & 7 7 @
E = 2 B S 3 3 s e £ & H E
@ E - (T %) =4 = p— o o (m] — — - — g e
= © W o = = ™ o a w -
n ] | | - = =
@ P x @ s " 8 ¢ o O o [ £y © o - 8 o @
g— —_— _— > > x b
E B 7] w ® ® e o £ © 2 = w© 2 = © 2 = ©
= 5] < =z O (&} R = < = = < = = < = = < = =
1 Jan 00:00 L] 75 75 B 4 50 D 00:00:50 CO:00:40 00:01:00 630 135 1.124
=~ % Failed
2 Jan 00:00 274 39 46‘ Q 215 78 D 00:01:04 00:00:02 01:00:04 881 T e.268 8,212 g8 41,841 18 1 78
EST
3 Jan 00:00 203 Qal IS 203 134 o8 D 00:00:23 CO:00:01 00:01:43 316 Fi 28,102 3,348 118 24 232 21 1 45
EST
4 Jan 00:00 278 58 81 27 166 =11] 0 00:01:432 0O0:00:01 02:10:37 320 B 5,965 4312 58 27.784 32 1 49
EST
5 Jan 00:00 65 82 682 85 42 85 0 00:00:28 00:00:01 00:01:00 80 7 283 4 288 108 24 380 17 1 <4
EST
8 Jan 00:00 23 43 43 23 15 B85 D 00:00:2¢ DO:00:05 L0052 180, 1¢ 358 7.214 168 18.361 1 1 1
T - [
es ost-dia
7 Jan 00:00 570 60 82 564 208 53 o 00:00:32 00:00:01 -23:02 478 B 68,780 3,887 5 35,522 35 1 &0
elay
8 Jan 00:00 318 53 53 318 212 67 D 00:0%:1C CD:00:01 01:04:23 43 g 2775 3,308 T 28,087 30 1 &8
EST
@ Jan 00:00 520 50 50 528 342 65 o 00:00:56 00:00:01 01:21:32 1.215 8 14,853 8,620 11 23,344 35 1 180
EST
10 Jan 00:00 240 40 50 340 223 68 0 00:01:17 00:00:01 00:23:44 584 é 8,887 5,074 3 23208 208 1 e84
EST
11 Jan 00:00 as1 45 48 ast 250 7 0 00:00:57 D0O:00:01 01:29:32 805 B8 8,751 517 12 24 808 30 1 87
EST

12 Jan 00:00 138 49 49 138 100 70 0 00:00:2¢ ©0O:00:03 00:01:43 520 (-] 5,108 2,578 71 12,278 18 1 64
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Example SIP Protocol Report

‘A Hammer XMS - Microsoft Internet Explorer

File Edt View

Q ook -

Address -ﬂ h:tp:.l;.l'.l?zm .27.84{Manitorf

Favortes Tools Help
-.ﬂ [ v_';ﬁ j-'Se.arch '_;_":-Favorite-s & -

Google [C~ viGougd B v €2 Bookmarksw |IhPopups okay | ‘S Check v 'y Autolink |wp Send tow
By = | Searchweb .Pé-: il - o« M+ srFavorites ~ / [Z AMaps - [[fBloglt + = - E8spxes ~ 82 - @ -
il .| R - is v - -
Am [ | Rep | Anslysis = | Admin = | Options = | Help | Logout I
SIP Protocol Higke Search Criteria
Report: ”SIPProtocoI w | Tags: Time Rangs: f_i:‘ickadalr v <January 29, 2008>

| GenerateReport | | GeneratePOF | | Generatecsv |

S M 4 rl_:_ @@ @@_Eﬁ%_ v

Verify proper
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registration '
V= IF\A
[C 4N AV |
B o SIP Protocol Summary Report for Tuesday 29 Jarabithi@ntication
SIP SIP-T SIP
Time Packets Packets SIP Invites SIP 1xx SIP 2xx SIP 3xx SIP 4xx SIP 5xx SIPBye Register SIP Ack
29 Jan 00:00 10,150 0 0 550 2,124 0 2676 0 0 4,160 0
EST
29 Jan 01:00 10,066 0 0 546 2,100 0 2560 0 0 4124 0
EST
29 Jan 02:00 10,138 a 0 534 2,136 0 266 0 0 4142 0
EST
29 Jan 03:00 10,130 0 0 560 2,115 0 2570 0 0 4139 0
EST
2Q lan 00N NARA o} n ERR 7 1NR n 2RO n n A1EQ [a}




Transaction (by Path) Summary Report

Fiters
——
| GererateReport | | GeneratePDF | | Generatecsv |

Wil 1 D0 R ¥

Ir
Transactions Tm::gﬁm 'lnu=:'llm Tumﬂm Rd’m::iuwm Rsmm“;-ims nan:r:m Transaction

Time Attempted Length Length Length Count Count Count Erors
12:00:00 AM EST 21,008 556 0 19131 036 0 6 6,800
1:00:00 AM EST 21139 553 0 19139 036 0 8 6,627
2:00:00 AM EST 21178 553 0 19131 036 0 & 6822
3:00:00 AM EST 21,165 554 o 19128 0.36 o 6 6,829
4:00:00 AM EST 21145 554 1] 193 0.36 1] ] 6817
5:00:00 AM EST 21,196 555 o 19136 0.36 [+] ] 6,840
6:00:00 AM EST 21,182 554 0 19118 0.36 o [ 6,820
7:00:00 AM EST 21,068 555 0 19108 0.36 1] ] 6816
8:00:00 AM EST 21,295 571 0 19139 037 0 & 6,840
9.00:00 AM EST 21189 553 0 1911 038 0 8 6,834
10:00:00 AM EST 21,164 554 0 19128 038 0 8 6819
11:00:00 AM EST 21133 585 0 19117 036 4] [ 6817
12:00:00 PM EST 21,010 556 0 19118 038 0 8 6,800
1:00:00 PM EST 2873 359 0 19101 047 0 6 1,219
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Analysis capability

T F3

Distribution Graph

Distribution of Call [
Time range 3906 :00 AM through 3906 10:00 AM

+ Dintributhon Graph

Distribution of Call Duration
Ve fiange: 1506 500 AM B sugh 3706 1000 AM

HNumber of Calls

Hunber of Ty

] e A 9

* Trending analysis of live, or historical data

» Parse the data on any searchable field to focus analysis

 Drill down to individual call messages and call details
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Poor Voice Quality identification

24

* |dentification: Analysis of all calls during the high jitter spike point to single outlying

call; Further analysis show high jitter in only one RTP stream.

Distribution of Jitter

Tine range 7506 8:00 AM through 7/506 9:00 AM

L]
w00 =
w
o {
5 | »
5
2
E
3 1
e 10
L
| l
] 0
* = L S <+ > -+ e
» L L . & & & o

Distribution Range

[ e [ owecw |

& &
& &

» Resolution: Local endpoint issue, does not indicate potential network issues
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Example Distribution Graph - MOS

'“_,H_cmum XMS - Migrosoft Internet Explorer

Qo - @ ¥ [@ @ Psescr Soreones @3- 5 3 - L] 4

address | ] hitp:fj172.31,27,84/Monitor o e s
Google |G~ v Gougd B~ ¥¥ Bookmarksw | ChPopups okay | “GF Check v Autolink v | 4iiorl| [spSendtow () settings~

oo~ 2arch web ipH a =] = o -

- Distribution Graph
ST [ —— .
4; ‘ = = Distribution of Minimum MOS ST
Time range 1/10/08 1:00 PM through 1/10/08 2:00 PM Hide Searh Creria
Andlysis: VolPMeda v Tags: |~ Nd
] Generate Analysis ] [ Generate PDF ] | Generatd 2 30
Hour Packets Received Byt . AvGMOS | MnMOS | MaxMOS
Thu Jan 10 00:00:00 EST 2008 0 0 Call quallty
Thu Jan 10 01:00:00 EST 2008 0 o o .
Tha Jan 10.02:00:00 EST 2008 o | £ problems quickly
Thu Jan 10 03:00:00 EST 2008 0 0 g o . o=
Thu Jan 10 04:00:00 EST 2008 0 o | 2 identified
Thu Jan 10 05:00:00 EST 2008 0 0 =
Thu Jan 10 06:00:00 EST 2008 O 0 3
Thi Jan 10 07:00:00 EST 2008 300 55,4 41953 41953 4.1953
Thu Jan 10 08:00:00 EST 2008 410,571 89,4 4.1953 4.1953 4,1953
Thu lan 10 09:00:00 EST 2008 808,122 176, 4.1953 4.1953 4,1953
Thu Jan 10 10:00:00 EST 2008 7,832 4.1953 4.1953 4,1953
Thu Jan 10 11:00:00 EST 2008 11,359 2, i 41953 44953 41953
Thu Jan 10 12:00:00 EST 2008 342,559 74,6 5 41953 41953 4,1953
‘Thil Jan 10 13:00:00 EST 2008 701,338 152, 41803 14688 41953
Thu Jan 10 14:00:00 EST 2008 411,936 89,81 41953 41953 4,1953
Thu Jan 10 15:00:00 EST 2008 4,754 1,004 a a B o ol g 8 41953 41953  4,1953
Thu Jan 10 16:00:00 EST 2008 332,639 72,54 41953 41953 4,1953
Thu Jan 10 17:00:00 EST 2008 32,699 7,099 Q_é‘ ‘9_59 & Ko & K & K <0 @ 41953 41953 4,1953
{Thu Jan 10 18:00:00 EST 2008 5,023 1,09 : & ; & : : : ; 41953 41953 4,1953
Thu Jan 10 19:00:00 EST 2008 0 0 o WF K4 (% ﬁ,_;P -;'-'o 4-‘9 a’-‘#
iThu Jan 10 20:00:00 EST 2008 7,184 1,569 Distribution B 4.1953 4.1953 4,1953
Thu Jan 10 21:00:00 EST 2008 0 0 IBHHERNRANgE
iThu Jan 10 22:00:00 EST 2008 0 0
‘Tmsa.mzs':m:mmm 0 0 Dl Do ol L I Privt | | Save as C5V ‘
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Drill down capability

er KMS &thrmh Intet et [:plurr.r

Qe - O Jlﬂ h,'swrdw*m@tﬂ 3 ® -
Address I.g'_]l-,ttp,f_ﬂ?z 31.27.84{Manitor] = = -;| Bé s ™
Google G~ v oo B+ V2 Bookmarksw | Popups okay | “F Check v g Autolink v A orl [mp Sendtow Q) Settings~
oy ~| | Seachveb p|! Tl - v~ N - SrFavorites ~ / [ MHMaps + (fBloglt v 5 v g@Spaces ~ 88 -~ @ -
-W’}{g‘lw-JRwu-lwvﬂs-IM-lom—lmbltm m«ﬁx
By Type Analysi Hide Seamlh Grteria
Analysis: !ErfOfB',rType v v| Time Ranga: !PIckad&f v| <January 29, 2008>
(oneatsAndyss | [[Goneratoror | [[Goneratocsv | QukNligentify
— - A .-
| Time SIP401  SIPi03 | SIP404  SIP40S | SIPMB1  SIPi484  SIPi4S6 | SIPi487 | SIPi00  SIP:606
Tue Jan 29 08:00:00 EST 2008 0 (i 3 0 0 0 o 2 0 0
Tue Jan 29 09:00:00 EST 2008 0 1 7 0 1 (i 3 8 2 0 an r I down
{Tue Jan 29 10:00:00 EST 2008 3 1 8 0 ] 0 1 14 0 4 %r Q{bl
Tue Jan 29 11:00:00 EST 2008 0 3 24 1 4 10 o 13 0 6 em
Tue Jan 29 12:00:00 EST 2008 0 3 24 0 0 0 0 s 0 1
Tue Jan 24 13/00:00 EST 2008 0 0 3 0 1 0 1 9 1 6
Tue Jan 29 14:00:00 EST 2008 0 z 2 0 0 1 i 14 0 1
{Tue Jan 29 15:00:00 EST 2008 O 0 14 : : :
Tue Jan 29 16:00:00 EST 2008 0 1 7
Tue Jan 29 17:00:00 EST 2008 0 3 5
Tue Jan 29 18:00:00 EST 2008 0 1 i
Tue Jan 29 19:00:00 EST 2008 0 1 7
{Tue Jan 29 20:00:00 EST 2008 0 0 0
Subscriber Name  Source Address  Subscriber Phone : Address  Destination Phane  CallLength | Fall Reason

ue Jan 29 13:30:41 EST 2008 10.128.3,40 7322426512 198.181,95.149 +14105193008 00:00:00 ST

ue Jan 29 13:04:12 EST 2008 10.128,3.40 +18005214956 198.181,95.149 +14103560922 00:00:00

ue Jan 29 13:04:11 EST 2008 10.128.3,40 +18005214956 198,181,95.,149 +14103560922 00:00:00

e Jan 29 13:04:00 E5T 2008 10.128,3.40 +18005214956 198,181,95.149 +14103560922 00:00:00

ue Jan 29 13:04:03 EST 2008 10.128,3,40 +18005214956 198,181,95,149 +14103560922 00:00:00

ue Jan 29 13:03:56 E5T 2008 10.128.3.40 +18005214956 198,181,95.149 +14103560922 00;00:00
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Device/Path Comparison Analysis

* Hammer XMS - 10.16.82.193

lhmmer-AMS"' | Diagnostics = | Reports ~ | Analysis ~ | Schedulng + | ¥PA ~ | Admin = | Optiors ~ | Help ~ | Logout

5 DekePath ¢

Analysis: | IMS De\acaJ'Pat;Camarm o Tags: Time Range: | Today ¥
<Jan 25, 2010 EST>
Fitars

Transaction Type: | SRS ~ |

Transaction Data: | Transaction length v Data For: () Network Path
= O SN ® ki -

| GenerateReport | | GenerstePOF | | GenerateCov |

Network Device Comparison (Inbound) for Mon Jan 25, 2010 EST
‘v
Region = local region ; Transaction Type = All

Transactlon Length (ms)
o 1 2 3435 10 E R 100 200 1000 10000

Transaction Data:

Transaction count |

Transaction errors

g [m Transaction length

Retransmissions

147,135.5.141 | B

kslarl

&
=3

192.188.5.245 | B
Lo b
& 1n1s03
é appserver lac | f
2 abavia B 485
tolireadea | & 54

sub-alar | [ - 88

e

Empirix Confidential

53,413

18077
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Network Device Flex Analysis

Wednesday, January 27, 2010 4:00:00 PM EST REGISTER 255,859 884
Wednesday, January 27, 2010 4:00:00 PM EST  SUBSCRIBE 14,241 3,527
‘Wednesday, January 27, 2010 3:00:00 PMEST BYE 84,691 99
Wednesday, January 27, 2010 3:00:00 PMEST  CANCEL 23,540 23
Wednesday, January 27, 2010 3;00:00 PMEST  INFO 11,264 215
Wednesday, Januaw 27, 2010 3:00:00 PMEST  INVITE 216,397 31,800

- Show Transaction Length by Network Device

Transaction Length by Network Device for Wed Jan 27, 2010 4:00:00 PM EST

Region = Bedford ; Transaction Type = REGISTER ; Network Path = --All- ; Response Code = All

S=1eS

10,000

Transaction Length (ms)
B

Ll

¥ o ® & & ¥ ¥
o o -3 - *
o & & o L '
& o

Empirix Confidential

o - W

Save as C5V
Show Transaction Length by Response Code
Show Transaction Length by Network Path

Show Transaction Length by Network Device




Business Level Reporting
-enrich data from other sources for customized reports

BSS/OSS

(Data Source)

Tags

Calls

29

API

Enrichment =
Bl e
Analytics e

DB
scrape

Reports

CDRs

Hammer XMS

Empirix Confidential

Reports &
Dashboard

Published
Schema

CEO

C-Level

Eng/Ops/Sup Mgnt

Engineers/Technicians



Using Network KPIs to avoid/reduce Churn

* Problem: Customer Churn — multidimensional problem
proactively predicted by combining technical metrics

 Solution: Bl Report that predicts potential customer churn
by isolating patterns in the data:

Short Duration

Excessive PDD

Setup Failures .

High Packet Loss

High Jitter
Low MOS

e Value

— Customer Retention / Maintained RPU
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Broadband Internet Star Program

e FCC should initiate a NPRM to determine performance
disclosure requirements for broadband

— Investigate development of an online decision-making
tool for choosing a broadband service provider

— FCC should develop a broadband digital label
summarizing performance

* Include aggregated quality of service rating incorporating Customer
Experience (Call completion,MOS,delay and jitter) & Churn

Example 1 Example 2 Example 3

BROADBAND
PERFORMANCE

BROADBAND
(o BROADBAND F@ PERFORMANCE

PERFORMANCE |

16 2
l 0 1 “Star” or index of service as

%k ok k k Simplified, clear label with most ranked by third party
T — critical information

RN
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Recommendations to FCC

* Need “end to end” network service assurance
— Signaling and Media on for every customer call — 24/7/365
— Monitoring of Peering partners

* Require agnostic system that monitors all IP network elements

— Softswitch, media gateways, application servers, voice mail, and
any SBC

e Must include Customer Experience (QoE) metrics
— Voice quality assessment for entire network, end to end
— media monitoring of each call leg of the call
— T.38 fax and DTMF diagnostics

 Mandatory Reporting and Analysis based on Network, Network
Segments, and Customers

— Tagging of traffic allows segmentation
— Transaction monitoring of paths
« Alarming is necessary to avoid large scale loss of service
s> — Integration of SNMP MIBS withcNMS
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When Quality Matters™

Thank You!

Enterprise Service Equipment
Assure the quality of , Providers | Manufacturers |
your customer-agent ‘36 Assure the quality - Assure the quality _
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