When people talk about “The One”
They are probably talking about this,

NETPROBE 2000
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The all-in-one test set.
No plug-in module required.

Full Feature IP & PDH Analyzer & Simulator Nea B




NETPROBE 2000

Multi-service Network and Telecom Analyzer

The NetProbe 2000 product family is the ideal handheld multi-service test set for operators installing and
troubleshooting 1G Ethernet, IEEE C37.94, T1, E1, G.703 64kbps Co-Dir, T3, E3, Datacom, WiFi, IPTV and
VolIP circuits. No plug-in modules required.

Benefits

* All-in-one tester saves time and money.

+ Simple, intuitive GUI minimizes training time.

* Long battery life provides extended field testing.

+ Results and Configurations can be exported for easy sharing.

* Rugged yet lightweight construction is ideal for service technicians.

* Fast processor for quick boot-up and lightning fast responses
reduces repair time.

Key Features

+ Gigabit analyzer supports BERT, RFC2544, IEEE-1588, 1-8
multistream Traffic Generator, Y.1564, Looping regenerator,
Wiremap, and Optical.

+ |EEE C37.94 analyzer supports BERT, PDL, Optical Power Meter, TELRCOM K e METWORK A
Alarms and more.

+ T1 and E1 Datacom analyzer supports BERT, Alarms, Audio, PDL,
Voice and more.

+ T3 and E3 Datacom analyzer supports BERT and
Alarms.

+ Datacom Analyzer supports BERT, PDL and transmit/ SETUP RESULTS

monitor Lead Lines on RS-232, RS-530, RS-449, X.21 [ suwmer | rees |
and V.35 circuits. Error | Curre:(SIGNAL) (FRAVE) (LRI (ERRGR) (Fs¥ic)

* VolIP analyzer supports Call/Answer, Call Log and SIP Bit eet———
flow BB aram BER 0.000e+d 2e151 b Errors | Rawe Ju| ERS
ol - Cade 0 Lec 17 5.42e-08 1
+ WiFi dual-band b/g/n analyzer detects and tests WiFi g;tée Rate U-UU%E v el R >
devices. Displays AP’s, SSID, Encryption type, Signal CRC Rate 0.000E4 Frame 276 2e0s | 2
Strength, Channel Usage and more. 20 CRC 3 184e-05 2
+ IPTV analyzer supports STB emulation, Passive LB E-Bit ] 0.00e+00 o
Monitoring, Channel Scan, TR101290 transport stream & 1: 21
metrics, QoS/QoE metrics and more. 0 " i;
=
« Comprehensive results can be exported as PDF, CSV o 5 1w | ‘j >
or text file onto built in 8GB flash memory. 0

+ Graphic tables and histograms display concise results.
+ Remote operation via VNC client




General Product Information

3.5” TFT color touch-
screen with bright white

LED backlight Detachable Wi-Fi

antenna increases
signal sensitivity to
improve coverage
and provide accurate
signal strength

5-way backlit navigation
keypad for alternate way
of operating the GUI even
in the darkness. Center
button is also power
on-off-hibernate switch

Rubber overmold provides
non-slip grip, protection
and water resistance

12 VDC adapter jack
to power the unit
and charge the Li-lon

FHLECOM ANE 5 R TRSSE AMALY T

Polymer battery
10/100 Base—T LAN port for IPTV and SFP interface for removable 1000Base-SX,
and VoI.P testing and re 10/100/1000 1000Base-LX or 1000Base-ZX optical
operation transceiver

Audio headset access via the
Mini-USB connector

NP2000-DCOM option connector provides datacom bit
Mini-USB connector for USB error testing interface for RS-232, RS-530, V.35, RS-449,

OTG host or slave access X.21 or G.703 co-dir interface



General Product Information

NetProbee 2060

Holding and operating the ergonomically shaped and light
weight Netprobe 2000 is easy, with no wrist fatigue.

Operating at night, dark or dim light conditions is not a
problem. Both the display and 5-way navigation keypad are
backilit.
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NetProbe 2000’s built-in VNC server allows you to VNC Client app installed on PC, Tablet
connect to Ethernet LAN or Internet via a 10/100 or Android smartphone allows remote
cable or b/g/n WiFi. The remote client on your PC, access to the NetProbe 2000 either via
tablet or android cellphone allows you to take total mobile cellphone network or a Wireless

control of the tester. internet connection.




General Product Information

Interface Design

Each application is color coded. Entry or return
to a specific test or setup is quick. Test results are
easily accessible from the bottom toolbar

Intuitive Graphical User Interface allows for quick
learning and operation of the unit.

Current Application Tree, for
axample: E1 , CASC framea,
Automonitor,

Background color is specific:
for the application, for
enample green for E1

/C37.94 / BERT

touchscreen calibration,
screenshot, battery
status, etc)

1. 16e-06
Name of the 40109 4 .60e-02
measuremernt
parameter or  >< 1319588 5.91e-03
subrmenu
entry button [ R R [ 1
Error SINGLE > E-2 |~ E-2 17|
N cc | v | coic D
Ty
Toolbar entry button for
housekeeping functions |

LGC

e

Returns to
previous menu

Fonweoo

IlIIIIIIIIIIII-&IIIIIIIIIIII#III

Timer of test seconds |
minutes and hours

Interface
Signal Status
LED history

Histogram
salactor

Measurement
rasults window

i

Submeasurament
results window:
histograms, error
injections, etc

5 o 15 20 25 30

Result button

brings up the Home button Test error

results page refums you to counter
the top menu reset

Test Start or
ﬁ Stop button




Gigabit Ethernet Testing Tools

The NetProbe 2000 GigE is available as

GigE-BAS: A low cost analyzer to troubleshoot
the most common problems found in Gigabit
networks. Upgrade to the Gige-ADV with a
simple software license update.

GigE-ADV: A full feature analyzer with the
complete set of our Ethernet test features.

NetProbe 2000 GigE BAS - BASIC NetProbe 2000 GigE ADV - ADVANCED

Features: Features

o WIREMAP —cable verification Includes all features of NetProbe 2000 GigE-BAS plus
¢ Rx and Tx Optical Power ¢ Traffic Generator (Throughput ) - up to 8 streams

¢ Full SFP info and operational status ¢ Y.1564 Compliance Test ( EtherSAM)

¢ | ooback capability for Layer 1, 2 and 3

e BERT Layer 1,2, 3and 4

RFC 2544 Layer 2, 3 and 4

WireMap Cable Verification

Fault found at 60 meters on Pair C _
PHY Link Partner

S B
"‘\

%,
-

80-meter cable 111
Gigabit Ethernet testing should be started from the hae
verification of the cable itself. Pair |Pins Status Length

The WIREMAP auto-diagnostics shown to the right will check A | 45 | Correctlyterminated | 3 m

the cable in a few seconds for: B | .2 | Correctlyterminated | 3m
® opens C | 36 | Correctly terminated 3m
e shorts L | 7.8 | Correctly terminated 3m
e crosstalk

e cable length




Gigabit Ethernet Testing Tools

Rx & Tx Optical Power SFP Info and Status

/C37.94 | Optical Power 00:00:43 /C37.94 /OPTICAL POWER /LASER 00:00:51

2048003
-16.00 |—

HOMLUS
HOLS-P1850-LD

-15.20 |
E2D3B01400118
850 nm
. 2.56e+06
J'2.05e+06
v 154e+06
4 1.02e+06
L5.12e+05
0

0 5 10 15 20 25 30

Loopback
The NetProbe 2000 Gigk BAS can be used

as a loopback device with the manual 010100101
selection of Layer 1, 2 or 3.
101001010...

Loop Mode :Layer 1 -
Layer 2
\Layer 3 ] M.ﬂuc addrﬂﬁ-ﬁ 1
Rx Parameters Details C MAC address 2 —
ShortFrames 0
Frame/sec 1]
CRC Errors 0
IP address 1
\. IP address 2  —




Gigabit Ethernet Testing Tools
Bit Error Testing

Bit Error Testing (BERT) verifies link integrity during new service turn-up
or periodic maintenances.

NetProbe 2000 GigE-BAS offers BERT on Layers 1, 2, 3 and 4 | ETHERNETRFC2544  1Gbps  00:08:51 |

including up to 2 VLAN tags and 2 MPLS tags. TEST RESULTS

SETUP

FRAME

[ GENERAL lTHRﬂUGH.l L.rrEchl FAl

[ ]

Test Level

Destination MAC

00-03-01-FF-65-43

- T dpolication
[ P Ethernet Type
u r
Lr:)p:r & Frasaniation r
L 5 Sagsian . L
e e R
| | =B
Layer
oo s
— 1 Phyaical

SETUP RESULTS

|

SETUP RESULTS
SUMMAR'Y RATES ERROR
. . SUMMAR'Y RATES ErRORS M , -
Status: Running... SETUP RESULTS Error | Current SETUP RESULTS
Start Time: 04:23:26 | Duraj:] - Bit 0 SUMHaRY I RATES I ERRORS ALARNS
Data Rate [Mbps] |  Tx R BER 0.000E+00 Alarm | Time
Code 4]
Parameter I T Current 714 29 575 Code Rate 0.000E+00 @ Los
Min 71429 675 EilE 2 .
Line Fate 1000 Mbps ’ ’ CRC Rate 0.000E+00 @ LinkDown 0s
Max 714.28 747 @ svyne 0s
2
Frames Court 16369048 Average 71429 714 20
Bitz Court 7.857 1IE+09 o 15 Service Di . Ti
L]
Bytes Count | 982142857 Framelsec | Tx g E10 ervice Disruption | ime
3 Last 0s
Currert 1488095 148t V] Min Os
'
Min 1488095  148¢ a 5 w15 3 Max Os
e OO 4u (T @oue) [liovy s
Average 1488095 148 Total Os
Times ]

This example shows the BERT test running with current results
displayed on the above four screenshots:
Summary, Rates, Errors, and Alarms. SYNC LED affirms Pattern
Synchronization. Errors are also displayed graphical form




Gigabit Ethernet Testing Tools

RFC 2544 Compliance

The RFC 2544 conformance
test was introduced as a
method to benchmark inter-
connected network devices.
Because of its ability to mea-
sure throughput, burstability,
frame loss and latency, this
methodology is also used to
test Ethernet-based networks
and is now the de facto stan-
dard when benchmarking an
Ethernet network. The test
methodology defines the dif-
ferent frame sizes to be tested
(64,128, 256, 512, 1024, 1280

Thraoughput

1 2 3 4 5

and 1518 bytes), the test time for each test iteration
(should be set to at least 60 or 120 seconds (latency), the frame format (IP/UDP), etc.

The throughput test allows the
technician to obtain the maxi-
mum rate at which none of the
offered frames are dropped by
the device/system under test
(DUT/SUT). This measurement
translates the obtained rate into
the available bandwidth of the
Ethernet virtual connection.

SETUP TEST RESULTS

[THF!OIJGH] LA'I'ENCYI FHame I BURST I GRAPH:

Frame Size | Through. [%] Status

64 8907 FASS
125 1508 FAIL
256 6191 FASS
512 5377 FAIL
1024 5599 FAIL
1280 5238 FAIL
1518 94 B3 FASS

The latency test (for store-and-
forward devices) refers to the
time interval that begins when
the last bit of the input frame
reaches the input port, and ends
when the first bit of the output
frame is seen on the output
port. It is the time taken by a bit
to go through the network and
back. Latency variability can be
a problem. With protocols like
VolIP, a variable or long latency
can cause degradation in voice
quality.
P
SETUP

TEST RESULTS

FRAME

ITHROUGH.[ LATENCY] Loss I BURST I GRAPHS

Frame Size| Lmcy [ms] Status

64 12.391 PASS
128 65.992 FAIL
256 41.068 FAIL
512 72507 FAIL
1024 35.169 FAIL
1280 52.308 FAIL
1518 55.191 FAIL

The frame loss test calculates
the percentage of frames that
should have been forwarded by
a network device under steady
state (constant) loads that were
not forwarded due to lack of re-
sources. This measurement can
be used for reporting the perfor-
mance of a network device in an
overloaded state, as it can be a
useful indication of how a device
would perform under patholog-
ical network conditions such as

broadcast storms.
P
SETUP

TEST RESLULTS

ITHROUGH.I LATENCY[ FLF'Q-“-S";E ] BURST I GRnPHsI

Rate step [%]:

Frame Size| FrLoss [%] Status
64 =0.01 PASS
128 =0.01 PASS
256 =0.01 PASS
512 2331 FAIL
1024 =0.01 PASS
1280 6 18 PASS



Gigabit Ethernet Testing Tools

RFC 2544 Testing

The burstability or back-to-back
test refers to the fixed length of
frames that are presented at a rate
such that there is the minimum
legal separation for a given medium
between frames (maximum rate)
over a short to medium period of
time, starting from an idle state.
The test result provides the number
of frames in the longest burst that
the device or network under test
will handle without the loss of any
frames.

SETUP TEST RESULTS

ITHRDUGH.I L.ﬂ.TEr-.ICYI FLRG'“'S";E I BURST [ :;m.pHs]

Visible graph: [Each—tn-hack lv]

—
- | [=5]
L =
el
[Te) =]
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Frame size [B]

Frames count
= -
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= = -
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Example of Burst histogram

SETUP

TEST

RESULTS

ITHREIUGH.I L.ﬂ.TENC‘r'I FRAME [ BURST ] GRAPHS ‘

LOS5

Frame Size|Frame Count Status
64 2976191 PASS

128 1689190 PASS

256 05798 PASS

512 469925 PASS
1024 239454 PASS
1280 192308 PASS
1515 162549 PASS

SETUP TEST RESULTS

lTHRDUGH.I L.DII'ENCYI FFQ'“'S";E I BURST [ Gm.pHs]

Wisible graph: [ Frame loss | v]

—72
#54
u 57
250
a

v 43

10 20 30 40 50 &0 70 80 90 100
Iaximum frame rate [%]

256 [N GLZ 1024 W 1280

Example of Frame Loss




Gigabit Ethernet Testing Tools

Y.1564 Testing

NetProbe 2000 Y.1564 test suite is fully compliant with [TU-T Y.1564 and offers an ERNET/V.156: :06:3:
efficient method of qualifying and troubleshooting Ethernet services. The NetProbe can SETUP TEST RESULTS
perform two-way tests (round-trip) with a far-end loop device. Key features of NetProbe prorue { cLoea |cenera[marric] “sac | rae |

2000 Y.1564 are: (2] (2] (2 (2] (s s (2] (o)

e Configurable services of up to 8 simultaneous flows _ o _
including CIR, EIR, Traffic Policing, and frame size. %] Enable Service Copytoal |
e Flexible Layer 2, Layer 3 and Layer 4 settings include

MAC and IP addresses, VLAN settings, TTL, TOS, and Service Layer yer 4 hd
UDP port number. VLAN Loff Iv
e Traffic coloring support (traffic classifying) Coloring m '

e Step load CIR test support (up to 7 steps)

¢ |ndependent setting of Service Acceptance Criteria
limits for each service

e Test verdict reporting with pass/fail indication based
on Service Acceptance Criteria

SETUP RESULTS | SETWP | TEST RESULTS SETUP RESULTS

RESULTS
o o T [ S e i
(2] (2] (2] (o] L8 L) (2] [0 [wms— T convimeo EIE].E!IEE]' [2] (2] (5] fed e e i e
CRSteps |4 |+ Step Duration [2 s | FL|#E| R3[| 54 |66 | B | T | A8 Service Acceptance Criria Verdice Fass - SAC Verified
= ZIZILL T (®vwrd (w0
CIR+EIR " FASS!| TxULR Rx ULR
Serviee Performance Test (6 Max FDV | 2000 us Swep FAIL | [Mbps] | [Mips]
. Status Funning... % Max Frame Los (100 " ukuee | of | 2w 4290
= Elapsed Time 00:00:50 f—
= 3 Win Avadablity | 90.0 % 0% CF o | e=00 £5.00
* | w2 | w3 |wa w6 |we | w7 | e wonck | of | 1000 | D080
glol|lole)-
ERToal | of | 42991 | 42991
Frames Count
i w o |T® 20413916
Time i) e Test/ Others ‘I e 1

ElElElEiElEl.l_l EIElElEE]LJD[j Mam | Time

Verdict rass = SAC Verified Verdict FAIL = SAC Verified @ |
D [us] FOV [us] - Curr | Min | Mean | Max @ Lk Down | s
fean | x| tam | wean | max ULR [Mbps] | 12000 | 000 | 11357 12001

. 2 3 p n FTD [us] 1 1 1 2 ervor I count
. ; o ; . FOV [us] 0 -1 ] 1

. 5 4 . L ::::I[nnpq 1:1;? @ cRC | 1
! : - ! ! FL Coumt 114398

AVAILABILITI [%] 4459

(1] i [ae] Unavailability [sec] 0

Kl O Kb Tl Ko COEoE



Gigabit Ethernet Testing Tools

Traffic Generator Testing

| THERNETAGENERATOR 16bps 80211 | ANETAGERFRATE Traffic Generator test can generate up to 8
sefoe | meswrs “Seror "“““‘ streams. The stream properties are config-
. e F F ured independently for each stream. Tests
] (] [ fad i i Fnd find o] [ fa] ] [ [ can be peprformed >(/vi’[h Layer 1, Layer 2,
Frame Size ® |vlB 6 Brable S2roarn Copy 12 34 Layer 3, or Layer 4 configurations with up
Tx Pate weo | % - e v to two VLAN tags and two MPLS tags. The
iR SR « o T = Traffic Generator simultaneously measures

Pantond o [FF the following parameters:

* Received Frames count

¢ Transmitted Frames count
e Out-Of-Sequence
[

nagna Tnp Latency

m
S r—

:31 W E 3 F TAGEHE

Ta- SETUR RESULTS Ta- SETUP 1 RESULTS
g_u.und'rmn;n Iﬂm.!ncsl Lmru:rl T |5uuuu=n-|mx.ﬂ]m[ mel T |-5uuumr|'rmrr.n Iﬂm.!nu:sl ml apus FROPLE [ e I TRAFFIC
— Total Frames — Out-01-Sequence Is“r Lanency [us]
Tx fx Coumt Rate Sec. o currere b | Minioum P Select test protile:
Wl 324524 324524 WL o 0.00E+D0 o Hl 1 1
w2 14 w4 w2 0 Jowewo| o - N N
H3 3371671 71671 #3 ] 0.00E+00 o a 1 1 Current Frofile l“"*’-'—"-’ | =
W 4715147 4715047 2] o 0.00E+00 o 74 1 1
. - 5 - — :
[T [T rm — — | Save | | Deete |
i = - n = = %] Auto Save Changas
Tanal B4 12456 B4 L2456 Tanal o 0 .DDE+00 o

- - - e

——— -
[sew ] esuns s | eswrs

T e e e e i ] BT Traffic Generator results show:
Al | Time LWM_FI Tit [tps] Ri [tps]
- 4 Cures B4 Coren B e Summary of TX and Rx frames
@ LikDown | 0s A il 3487 e Throughput in Tx and Rx rates
= = = e Out-Of-Sequence stats
H3 36226 36226 )
Error I Count 7 S0680 50650 e Loss link and CR alarms
@ crc I 0 i ¢ Round Trip Latency
2]
T
,“ ——
Tortal 20384 S0401




C37.94

Key Features

e The smallest and lightest IEEE C37.94 tester on the market
e Removable SFP optical interface for field replacement.

e Handheld design eoth a 10 year lifecycle

e USB test results storage

Power Lines have redundancy

Relays switching to the redunant lines are
controlled by mulitplexers and teleprotection cir-
cuits. Fiberoptic lines are preferred over

copper lines to connecting this equipment due to
their immunity to electrical noise.

The NetProbe 2000 C37.94 allows provisioning and
maintenance of this equipment and lines.

NetProbe 2000 C37.94 boots in seconds and measures optical power, propagation
delay and runs a bit error rate test, empowering technicians/engineers to quickly turn
up a new network or isolate and resolve problems between teleprotection and digital
multiplexer equipment . Its alarm monitoring and optical power measurement function
allows technicians to easily verify connectivity and power levels to ensure uninterrupted

o s operation. It can measure propagation delay, the roundtrip time of a digital signal on
m the C37.94 teleprotection circuit, which is a critical element of the time required for a

— protection system to automatically respond to a circuit failure and prevent an outage in
@ T the power transmission network.

i - [t's housed in an ultra-small, rugged enclosure and has a bright touch screen color
interface. It can even be optioned with 10/100/GigE, T1, E1, T3, E3, V-series, G.703
64Kbps, WiFi, VoIP...all integrated in one unit. Operating expertise is easily achieved in

just a couple of minutes with its intuitive graphical interface.

The NetProbe 2000 lists for a low price and includes a carrying case, 2 meter duplex
LC to ST fiber optic cable, 850nm MM SFP optical transceiver and a mini-to-USB
adaptor. Everything you need.




NetProbe 2000 C37.94 in a
teleprotection optical link and

Customer Locaton A

Customer Locaton B

SDH or PDH

equipment installation and main- - : ; -
tenance. |‘_:-':-- =en=gy

Bit Error Test is peformed with
looping on the Mux or Telepro-
tection. End-to-end test is also
possible to screen each direction
for problems. Optical power and
clock frequency can be verified.

o | car
o=

Possvnr Redary

Technical Details

Optical Connector type:

LC into SFP plug-in ( LC to ST adapter included)
Optical Transmitter

Wavelength: 850 nm

Output Power: -13 dBm

Distance: 2 to 4 km

Test Data Rate: 2 Mbps
Optical Receiver

Max input power: -3dBm

Minimum input power: - 32 dBm

Loss of Signal —Asserted: -45 dBm

Loss of Signal-Deasserted:-30 dBm

Test rate: n x 64 kbits/s, n=1 to 12
Transmission Bit Rate: 2,048 kbits/s
Test Pattern:

2n-1,n =7,9,10,15,20,23, QRSS ,All Zero, All Ones, 1:3,

1:7,1:15,1:31
Error Injection: Single, Continuous Rate 10-1 to 10-9
Transmitter Clock: Internal, 3 ppm or Recovered

Measurements
Bit Errors
Bit Error Rate
ITU-T G.821 Analysis
Alarms:
LOS, Yellow
Data Frequency
Propagation Delay
Optical Power in dBm
Histograms for all

Hatwork

Moz

—

Poravae Rialiry

Installation and Out-of-
Sarvice Testing on

Installation and Out-of-

Teleprolecton Service Testing on
eduipmeent Muitiplaxar
General

Results storage: SD card 2GB
Utility ports: mini USB
10/100LAN: remote access via VNC
Rechargeable Battery Pack: Li lon battery pack, 7.2V, 4800
mAh, 4-8 hours operating time.
External Power: AC/DC power converter outputs 12VDC at 2A,
110-240 VAC, 50-60 Hz.
Enclosure: Ruggedized ABS with rubber shell.
Display: 3.5” TFT LCD, with 320x240 resolution, white backlight,
touchscreen.
5-way touchpad: up, down, left, right, OK/power button
Dimensions: 100mm wide, 210mm tall, 42mm deep.
Weight: 0.75 kg(1.65Ibs) without battery.
Battery weight: 250g
Enviromental:
Operating Temperature: 00C to 500C
Operating Humidity: 5% to 90% non condensing
Storage: -100C to 700C




PDH Testing Tools

Key Features

e Supports T1, E1 testing

e Optional T3, E3, testing

e Combines legacy PDH/TDM interfaces with IP network testing in the smallest handheld available
e Full rate Wi-Fi access and optional test across 802.11 b/g/n/bluetooth

e Datacom DTE and DCE BERT testing on RS-232, RS-530, RS-449, V.35 and co-dir 64kb
e T1/E1 BERT, G.821, G,826, RFC 1406 and M.2100 analysis

e Histograms for errors and alarms

e Comprehensive test results, reporting and exporting via Email, FTP or USB flash drive.

e nx56/64kb round trip delay

e T1/E1 pulse mask verification

¢ VNC based remote control via LAN, WAN, Internet

e Remote control via Android phone ap

Applications Summary

e Circuit turn up and monitoring

¢ Physical layer testing of signal level, frequency, clock slips, and pulse mask analysis
¢ Frame layer errors and alarms monitoring and simulation

BERT and fractional BERT testing end-to-end and looparound

Offsetting trasmitter clock to stress receivers

Data BERT testing via RS-232, RS-530, RS-449, V.35, X.21 or Co-dir interfaces
Voice and data delay measurements

E1( or T1) Bit Error Test - BERT
In Loop Around or End-to End connection

Pattern Sync LED turns Greon whan

rASMHer pattern matches recelved NetProbe 2000 T1E1
pattern

v Network switch
.-.010100101

-~

The primary function of the
unit is to perform bit error
tests with either end-to-end
or loopback configuration.

‘. 101001010...

010100101

When errors are detected LOGIC 101001010...

(LGCIERROR counter advances




PDH Testing Tools

Measuring Round-Trip Delay

PATH A Rl Y Bena
PATH B [EHY s
PATHC Jabme G
- 1 0 8 ibpa
'l\.“
517 kbps . B n e wbpa I:I'th-l
-

Video Codec 2x 64 khpe
I u B kbpa
9 13 64 kbps

DCcs

MNetProbe 20007151

Propagation Delay test allows measuring voice and data delay in

various parts of the network.

DS1 Service Acceptance

T1/ESF-S/BERT/ALARMS/

stenaL FRame [HBARMJ cRROR PSYNC

D D D D e

LOS 0/0 4

mu.m OOF 0/0 [ss]
AlS 1/0 |

YELLOW 0/0 I—I

’"“"'ﬁ?

Alarm Injection

|

LOS

AIS

Major alarms are monitored
continuously and any problems
are reported. Alarm simulation
allows injection of the specific
alarm into the line.

T1 CSU loop codes allow looping
back the remote NIU or CSU to
perform a loopback test.

Datacom Option

Data Port RS-232, RS-530, RS-449, V.35 or Bantam Co-dir 64KPS

Cssarvs stahus LEDYs for paiacs of
dats bitn, ciocks and cormct
handshakes

Terminal eulpment

H

DCE or
DTE

—

RS-3317

RE530

RS.420
W5
X2

DTE or
DCE

A foct DCE of DTE catde

/

Bantam Co-Dir cables

Datacom Bit Error Testing is performed
via the dedicated cable type such as
RS-232/530, V.35 or RS-449. The
Co-dir test can also be accessed via
Bantam connectors.




PDH Testing Tools

Auto Monitor test mode Example of Line

Auto Monitor test mode allows automatic verification of Monitoring details

multiple parameters for T1 and E1 line, alarms, G.826
QoA Oc SN FRANE ARN ERROR. FSVNE.

The report shows FAIL or OK. Results can be displayed

as histograms. R N Details il
Code error 0 —_

SIONAL FRAVE. ALARM. ERROR PSTHC) frequency [Hz] 2048022 |

Signal level [V] 949 -

FAIL SignalLeve [ CLK SIPS 12?4 J

0K |no problems Frame slips 0 i

[
ERRORS oK no problems [
5.820 oK bl =

e roviem: o
[

RFC1406 oK no problems E- 1274
g56
637

318
0

CLK Sli

o 5 1w 15 20 25 30

T1/ESF-S/BERT/PSA/ 0:0:0 E1/UNFRAMED/BERT/PSA;  0:3:29
Pulse Shape
1.2 ' ' | ¥ ' ¥ ' T 1.2 ““"-h—v——“-’" L
Ry e 'y e e e 7 2 e ma ey e
08 [—t+Hi— it 0.8 o :‘?1 S T1and E1 pulse template
06 i | e o i T 0.6 f analysis is performed
f s R £ SUAE FR S 3 0.4 [ f,; I automatically and reported
0.4 ﬁ SO N | DR PO BN 02 /r" " \\\\ graphically. Any issues with
- . . ____' - ' o e B || o |l o ofb e o] oo [ Y . .
0.2 =S RN e 0.0 PR ‘:\‘: the pulse amplitude, width
0.0 ——t——— i i 02 e e PR or shape are visible on
0.2 et Ll 15¢ 500 50 150 the template.
0 5 10 15 20 25 30
Pulse width 0.000

Rise Time | 0.000 Fall Time 0.000

Overshoot 3,5:!_4 Undershoot |9 334




VoIP Testing

NolPAPPhone 3 After entering the SIP-URL number and registra-
SIP-URL/Number: . tion with the selected SIP Proxy Server, the VolP
| 48124446032 \ Q phone is ready to dial or answer a SIP call.

— Voice quality can be evaluated with MOS score.

SIP controlled call origination
and call answer. Microphone
and speaker are provided in the
included handset accessory.

1
v e [
nsssay \LCotszad | 5 i8]
1]

Fegistration sucessful
sipnetresearchi@sip.freec)

NP2000-VolP option allows
3
]
9
#

The example below shows the NetProbe 2000 with VoIP op-
tion connected with the DSL modem, cable modem or GPON
Gateway at the customer site to test or troubleshoot triple play
VoIP service.

VolIP Tel

Video Head End

.
«DSL modem w/router

. L]
» .
L]
L] . z ™
Fi . L4
berope ° @ L
Cabjg
FTTH
NolP/Cla Log NolF/CallLog NolPiCallLog
SIP-URL/Number: ‘ | Type [« ‘ I D | E 1~ |
| |1 |2012/07/21 05:16:36 REGISTRATION ‘ T 172.30.1.116 ----- = 213.218.116.66
| 48124446032 | Q | | | = &
i 2 |2012/07/2105:17:13 | CALL 2
e | il HERISTER
AL W Ve PraECauRt 2012f0?f21 05:18:10 | CALL iry 3] g
s 4 |2012/07/2105:24:16 | CALL - 4 5 - |
Account 10: | freeconet | G ] Unauthorized ___[
Usar 10: Detailed description: __I: REGISTER L.
S — Source IP 172.30.1. 116 5
Passward: | ......... | L2 oK
e o Destination IP |213.218.116 .66 s}
] Froxy: sip freeconet.pl B Fram netresearch@sip.freeconet.pl i REGISTER
’ T ] | Cancel ‘ To netresearch@sip.freeconet.pl l )
Status REGISTERED s Unsutharized I
T -] — — -
Registration sucessful ) 0 # ’ ok ]
sipnetresearchi@sip freec) ! I J

Adding a new VolP account is  All originated and received calls
simple and quick. are logged with Time and Type.
Each call is identified by source
and destination IP addresses
and their url’s.

SIP protocol handshake for each
call can be displayed to locate
problem or to confirm proper
operation.



WiFi Testing

: The NetProbe 2000 WiFi option supports IEEE 802.11 a/b/
: oy B PWR I g/n/bluetooth for 2.4 GHz and 5 GHz bands.
2 a Ll s It provides two applications:

" Wifi interface for the tester to access Ethernet network
lobzownet I Wifi analyzer capable of detecting and testing of WiFi
UPCOO705S & 1. networks and access points.

Micziko a 1,1 -86

All WiFi networks with a signal of at least -90dB are de-
tected and categorized as encrypted and non-encrypted.
Encryption key types are identified:

(1]

“petails™ | (“Eonnect™ |

No encryption |WEP key| WPA2-PSK| WPA-PSK

SN

MMF] / Heworks [ AccessPoints /WIFl / Networks | AP / Connect MIFI /Networks / AP / Connect /MFL / Networks [ AP / Connect
Profile used: Profile used: 0.nrsr2 - Profile used:
-
S6-6d GH-F7 17 ee a ol 54 [} Connection &) NOT COMNE.... E}- Connection & CONNECTED & sET
- StEtUs: AUTHENTICATING - StaEtus: COMPLETED - |P address:
00:1d:7e ce:68: [ -7
eeeboas a il - SSI0 nrsra - SSI0 [nrsr: - Netmask:
- BESID: 586 Bf 1717 e - BSSID: 58:6d:E1 717 ee - GEE WAy
- Authentication: | WPAZ2 b - Authentication: | WPAZ B Ping tests
- Eneryption: CCMP - - Eneryption;
o Password: |t o Password: | Hseeas - www . google com U
- 8888 U
Save cfg Connect Save cfg Connect
[ Log l l Start test l [ Log l [ Start test l [ Log l [ Start test ]

& (T (Homs & (T (nome)
Each network shows its  Once connection to the  |gicates when a A ping test to google is
Access Point with selected access points

connection is completed ready to start.

number of frequencies is established, a detailed
used and their power  description is available
level and an upper layer test
is possible.




IPTV Testing Tools

Set Top Box Emulation and Monitoring

APTVAIVE 0L:ALAT
Streans O 4 OH 3

& 225.111(4762 kbls) -
PAT PID 0 (112 kbis)
B PMT PID 4096 (112 k
H P 256 (438304
&) PID 257 (130 kb's)
SDT/BAT 17 (22 kbis)
JF 225112 (4682 kbis)
A 2251134698 kbis)
A 225114 (4718 kbis) =
&° 224.00.252 (0 kbis) Passive
4] a»

[ Total Banchwicth [ 1BB60 kbis |

Channel List

VolP Tel

APTVISTATISTICS 00:00:36
Basic Packets TR101290
Priarity 1 | Priority 2
Mo, Indicator Value

11 T5SynclLoss

12| Sync Byte Error

13 PAT Error
.33 PAT 2 Error

14] Contirwsty Error
15 PMT Error

153 PMT 2 Error
16 PID Error

Example of Transport Metrics
TR101290 Priority 1

ojlojojlojojlojlojlo

Set Top Box emulation with
Channel List Manager.

Detected channels are shown
on the tree with their PIDs.

APTVISTATISTICS 00:00:30
TR101290
Packet Loss 0
Packet Out of Sequence ]
Packet Discarded ]
Packet Received 27573
Packet Loss [%)] 0.00
Packet Out of Sequence [%) 0,00
Packet Discarded [%)] 0.00
Packet Received [%] 100.00

Example of Packets Loss
Metrics

Example of Stream description

APTV/STATISTICS 00:00:20

Packets TR101290

Ivulic 2st 226111

Data rype" STREAM
PID Mumber HIA

Bitrate 4735 kbis

IP Src Address: 1723013

IP Dst Address: 225111
UDP Src Pon 57962
UDP Dst Port: 5500

Encapsulation: UDPIMPEG-2TS
*Stream or PID infarmation

Video Head End

APTVMONITOR

- ¥ 225.1.1.140 (11311 khls) Passive

- ¥ 225.1.1.1(4521 khis) Passive

- ¥ 225.1.1.3 (4548 khis) Passive

- ¥ 225.1.1.9 (4245 Kkhis) Passive
¥ 225115 (4462 khis) Passive
¥ 225.1.1.2 (4026 khis) Passive
¥ 225.1.14(3610 kbis) Passive
¥ 225,117 (2480 khis) Passive
¥ 225,1,1.6 (3040 khis) Passive
¥ 225,118 (2500 khbis) Passive
¥ 225,1,1.10 (2508 ki's) Passive
¥ 239,255 255,250 (0 kbis) Passive
¥ 255,255 255,255 (0 kbis) Passive

Streams Gh 1. QA 2

Total Bandwidth A

Example of passively moni-
tored channels

- F--F-F-

+H--F-F-E-E




Technical Specifications

NP2000 GigE-BAS (Option):

Electrical Gigabit Interface
10/100/1000Base-T, RJ-45
Optical Gigabit Interface
SFP Duplex LC, field removable
Optical Power Measurement - Tx and Rx
SFP device ID and status
NP2000-ETH-BsSx
1000Base-SX
Transmitter
— Wavelength: 850 nm multi-mode
— Power: -9.5 dBm to -4 dBm
Receiver
— Wavelength: 770 nm to 860 nm
— Signal: -21 dBm to 0 dBm max
NP2000-ETH-BsLx
1000Base-LX
Transmitter
— Wavelength: 1310 nm single-mode
— Power: -9.5 dBm to -4 dBm
Receiver
- Wavelength: 1270 nm to 1600 nm
— Signal: -25.5 dBm to -3 dBm max
NP2000-ETH-BsZx
SA580-1550 (1000Base-ZX)
Transmitter
— Wavelength: 1550 nm single-mode
- Power: +3 dBm to -2 dBm
Receiver
- Wavelength: 1270 nm to 1570 nm
— Signal: -24 dBm to -3 dBm max

Wiremap
Open, short, crosstalk, length, impedance
Loopback
Manual, Layer 1,2,3
BERT
Single-ended test with loopback on the remote end
End-to-end testing with two sets
Layers: 1, 2, 3 and 4, VLAN (up to 2 tags), MPLS (up to 2 tags)

Test Patterns: all 0’s,all 1’s, 1:1,1:3, 2:2,5:32, 215-1,220-
1,223-1, 231-1, user defined
Frame size: 64, 128, 256, 512, 1024,1536
Error Injection: Code, Bit, CRC, Single, Rate 10-1 to 10-8
Measurements:
start time, test duration,
Tx and Rx Line rate, Frame Cout, Bits Count, Bytes Count,
Tx and Rx Data Rates Current, Min, Max , Average, Tx
and Rx Frame/sec Current, Min, Max Average
Rx Errors Current and Total Bit, BER, Code Rate, CRC,
CRC Rate, Histograms of any
Alarms LOS, Link Down/time, Sync/time
Service Disruption (last, Min, Max, Average, Total, Times)

RFC 2544 Compliance
Layers: 2,3,4
Frames size (64,128,256,512,1024,1518 bytes)
Measure latency variation (jitter)
Throughout
Latency

Frame Loss

Burst

Single tester mode

Measurments:

Throughput: Frame size, Throughput %, Status
Latency: Frame size, Rate %, Latency (usec), Status
Frame Loss: Frame size, Frame Loss%, Status
Burst: Frame size, Frame count, Status

Graphs for all

NP2000 GigE-ADV (Option):

Includes NP2000-GigE-BAS

Loopback
Automatic or manual, layer 1,2,3

RFC-2544 Compliance
Adds VLAN(up to 2 tags) and MPLS (up to 2 tags)
Adds user-defined frame size (48-9600 bytes)

Y.1564 Compliance
Service Configuration and Service Performance tests
per ITU-T Y.1564 standard.
Up to 8 simultanous tests

Traffic Generation
Layer 1, Layer 2, or Layer 3 traffic
Configurable source and destination MAC address
Configurable 802.1g VLAN tag and 802.1p priority
Stacked VLAN: none, 1, 2 (Q-in-Q) .
Configurable source and destination IP address (IPv4)
Configurable IP header fields (ToS, TTL, Protocol, and
Frame Offset) for QoS verification testing
Up to 8 traffic flows (MAC address, IP address, VLAN tag)
Test Patterns: all 0’s,all 1’s, 1:1,1:3, 2:2,5:32, 215-1,220-
1,223-1, 231-1, user defined
Frame sizes: length 48 to 1522 bytes or Jumbo frame (up
to 12 kbytes)
Frame rate 0% to 100% bandwidth utilization with steps of 1%
Traffic shaping: Constant, ramp, or burst
Error Injection: Bit, CRC, IP Checksum error and rate injection
Test duration

IP Tools
Ping over VLAN
Trace Route
FTP throughput
FTP measure the speed of download, upload
HTTP access
HTTP measure download speed

G.703 E1 INTERFACE (Option):

E1 RECEIVER:
Impedance: 120 or 75 Ohm
Connectors: BNC and RJ-45
Input Frequency: 2,048,000 Hz +/-300 ppm
Sensitivity: TERM +3 to -39 dBDSX, Bridged 0 to -30
dBDSX
DSX 0 to -26 dB resistive loss from nominal DSX level
Input Jitter Tolerance: Exceeds CCITT G.823

E1 TRANSMITTER:
Impedance: 120 or 75 Ohms software switchable with BNC
and RJ-48 connectors



Technical Specifications - PDH, VolP, Datacom, WiFi Testing

Output Level: 0+/-0.5 dBDSX

Output Clock: Internal oscillator 2,048 kHz+/- 5 ppm
External, 3000 Ohm TTL, SMA

Recovered from input signal

E1 GENERAL:
2048 kbs E1 Interface: Per CCITT G.703, G.704
Framing Modes:Auto, Unframed, CAS, CCS, CAS & CRC4,
CCS& CRC4
Line Coding: HDB3, AMI
PCM Companding Law: u or A
Input/Output Connectors: BNC ( or BANTAM), RJ-45
ALARM/STATUS LED’s with history
Signal/Loss of Signal: green/red/off
Frame Sync/Loss of Frame: green/red/off
Alarm: red, combines the following alarms:
LOS - loss of signal
OOF - out of frame
AIS - E1 AIS alarm detected
RAI - remote Alarm detected
MFAIS - multiframe AIS alarm detected
MFRAI - red, multiframe remote alarm detected
Error: red, on whenever any error is present
Psync: green, pattern sync/pattern loss — green/off when
sync is lost (No pattern sync)

E1 AUTO MONITOR:
Line: Code Error- bipolar violation of HDB3 or AMI
Frequency: Range 2200- 1800 hz, Resolution 1Hz,
accuracy 5 ppm standard
Signal Level: +3 to -40 dbDSX,( 0.06 to 8.5 Vp-p)
Clock Slips: +/- between E1 input and internal or external
E1 clock
Frame Slips: clock slips /256
Alarms: LOS, OOF, AIS, RAI, MFAIS, MFRAI
Errors: Code, Frame, CRC, FEBE
G.826: ES, SES, ES RATIO, SES RATIO, AVS, UAVS,
RFC 1406: total sec, ES, SES, AVS, UAVS
M.2100: ES, SES, UAVS

E1 BERT (BIT ERROR TEST) FUNCTIONS:

ITU-T G.703, G.704 E1
Patterns: 2n-1, n =7,9,10,15,20,23, QRSS ,All Zero, All
Ones, 1:3, 1:7, 1:15,1:31, Multipattern, Bridgetap, Inverted
Error Measurements: Logic Errors, Rate, ERS,

BPV Errors, Rate, ERS

Frame Errors, Rate, ERS

CRC Errors, Rate, ERS

E-bit Errors,Rate, ERS

G.821: EFS, ERS, SES, AVS, UAVS
Error Injection: types -Logic, BPV(Code), Frame,CRC
rate - Single, Continuous Rate 10-1 to 10-9
Send Alarms: emulate LOS, OOF, AIS and Yellow(remote)
alarms.
Alarm: red LED monitors the following alarms:

LOS - loss of signal

OOF - out of frame

AIS - E1 AIS alarm detected

RAI - remote Alarm detected
Loopbacks: Remote Looback, enables also through mode
for line code and errors transparency

Local Loopback

FRACTIONAL E1:
Fractional N x 56/64 kb, n=1,.. ,31 access for Auto Moni
tor or BERT tests.

NP2000-PSA - Pulse Shape Analysis:
samples and analyzes E1 pulse shape on the G.703 mask,
displays or prints the plot.

NP-2000-PDL - Round trip propagation delay

Range: 0-2 sec

Resolution: 1 msec

DATACOM (Option):
Option NP2000-DATACOM
INTERFACES: V.24/RS-232, V.35, RS-530, G.703 CO-DIR
via Hirose ST60-36 pin connector (cables are ordered
seperately)
DATA RATE:
nx56/64kb/s, n=1 to 24 (32), variable frequency synthesizer
300 hz - 8 Mhz
G.703 Co-dir 64 kb/s
RS-232 - 300b/s to 115kb/s
V.35,V.36,RS-530-300b/s to 8 Mb/s
BERT test:
Patterns: 2n-1, n =7,9,10,15,20,23, QRSS ,All Zero, All
Ones, 1:3, 1:7, 1:15,1:31, Multipattern, Bridgetap, Inverted
Error Measurements: Logic Errors, rate,
ERS, rate
ES, rate
Pattern Loss, Character errors

NP2000-WiFi (Option):
Radio interface: 802.11 b/g/n and Bluetooth. 2.4Ghz and 5
Ghz ranges.
List networks: signal level, security/encryption, # of APs in
network, SSID name, type of network
List & locate access points: channel, signal level, AP name
or MAC address, SSID name, security/encryption, type of
network
AP authorization status and details
Connections test: associate with AP, request IP, Ping
Channel usage
Client details: signal level, AP MAC and name , channel,
SSID, type
Locate clients
Requires external twist on antenna
External Antenna: up to 3 dB, dual band

NP2000 IPTV (Option):

Interfaces
10/100 Ethernet Port 1
10/100 Ethernet Port 2 allows pass thru mode up to
100mbps™*

Encapsulation Supported
MPEG2-TS/UDP, MPEG2-TS/RTP/UDP

Encoding Type
Codec H.264, MPEG4-AVC

Modes of Connection
Termination and monitor
Maximum number of streams supported
Up to 40 mbps total bandwidth (average 3 terminate, 3
monitor)



Set Top Box Emulation
IGMP Multicast join&leave, IGMPv.2, IGMPv.3
RTSP/VoD join&leave
Quick Channel Scan (autotest)
IGMP Latency: time to join/leave
TR101290 Priority 1
TS Sync Loss
Sync Byte Error Count
PAT Error Count
PAT2 Error Count

Continuity Error Count (same as Number of non-consecu

tive packets errors)
PMT Error Count
PMT2 Error Count
PID Error Count
TR101290 Priority 2
Transport Error Count
CRC Error Count
PCR Error Count
PCR Repetition Error Count
PCR Discontinuity Error Count
PCR Accuracy Error Count
PTS Error Count
CAT Error Count
MPEG2-TS Packet Loss
Number of Packets received
Number of Packets lost
Number of Packets Out Of Sequence
Number of Packets Duplicated
Packet Loss Ratio in %
Out of sequence packet proportion (%)
Duplicated packet proportion (%)
Jitter
Latency: packet to packet delay variation, max packet to
packet delay variation
PCR Jitter
RTP packet Loss*
RTP packet loss count
RTP loss distance
RTP loss period
RTP OOS count
RTP headers errors count
QoS Quality of Service
TQI Transport Quality Index (1-5)
MDR Media DeliveryRate (packets/s)
MLRM Media Loss Rate Max
DF Delay Factor (ms)
DFM Delay Factor Max
Audio MOS value: current, max, min
Video MOS value: current , max, min
Stream Information
Stream Presence
Video Resolution in pixels
Packet Size in Bytes
Video Bit Rate in kbps (speed, realtime)
Audio Bit Rate in kbps
Video Codec
Audio Codec
Encapsulation Protocol
Total Bandwidth Usage

GOP Type
GOP Length
SPTS Tree with PIDs (video, audio, data)
MPTS Tree with PIDs (video, audio, data)
TOS Type of Service
TTL Time to Live
Test Results and Configuration
Text & Histograms - save/export to USB as csv file (Excel
compatible) and as pdf file.
Configurations include IPTV channel and port numbers

NP2000-VolIP (Option):
Originate and terminate SIP calls with headset
Displays the call status
Display the call history (received, dialed, missed)
Supports DNS, SIP registrations, SIP proxy, STUN
Capture, decode and analyze SIP signaling message
Measure call quality with MOS score.
Audio coding standards G.711m-law a/g, G.726, G.729

General:
Ethernet Interfaces: WAN 10/100/1000 Base-T,
1000 Base-X, LAN 10/1000 Base-T
External Interfaces: USB 2.0 OTG, microphone and ear
phones (headset).
Wi-Fi Interface (optional): 802.11 b/g/n & Bluetooth for
measurement and IP access.
Rechargeable Battery Pack: Li lon battery pack, 7.2V,
4800mAh, 4-8 hours operating time.

External Power: AC/DC power converter outputs 12VDC at

2A, 110-240 VAC, 50-60 Hz.

Enclosure: Ruggedized ABS with rubber shell.
Display: 3.5” TFT LCD, with 320x240 resolution, white
backlight, touchscreen.

Dimensions: 100mm wide, 210mm tall, 42mm deep.
Weight: 0.75 kg(1.65lbs) without battery.

Battery weight: 0.17 kg (6.2 oz.)

Enviromental: Operating Temperature: 00C to 500C
Operating Humidity: 5% to 90% non condensing

** This feature is not available if NP2000-GigE-xxx
or NP2000-C37.94 options are not ordered



NETPROBE 2000

Multi-service Network and Telecom Analyzer

Select Starting Hardware

Each starting hardware includes a main chassis with 3.5”TFT touch screen, Li-ION polymer battery, universal 110-250VAC adapter, micro Choose options
USB cable adapter and carrying case. All options below are available.

NetProbe 2000 GigE-BAS Includes NP-2000-GigE-BAS option

NetProbe 2000 PDH1

NetProbe 2000 C37.94 Includes NP-2000-C37.94
NetProbe 2000 IPTV Includes NP-2000-IPTV
Ethernet Test Options

NP-2000-GigE-BAS

NP-2000-GigE-ADV

Includes NP-2000-T1 or NP-2000-E1 option

Basic Ethernet BERT/Loopback/RFC-2544, Wire Map and IP Tools. Includes CAT6 cable.

Advanced Ethernet Multistream and Y.1564 Analysis (Requires NP2000-GigE-BAS)

NP-2000-GigE-1588 IEEE 1588 Analysis. (Requires NP2000-GigE-ADV)

IPTV, VoIP, WiFi Test Options

NP-2000-WiFi
NP-2000-VolP
NP-2000-IPTV

802.11b/g/n analysis including signal level, channel number, SSID, security and more.

VolIP (SIP) call origination and answer, SIP protocol flow, call log

STB emulation, monitoring, transport metrics, TR101290, packet loss statistics and more.

PDH (T1/E1/T3/E3) Test Options

NP-2000-T1
NP-2000-E1
NP-2000-T3
NP-2000-E3
NP-2000-CODIR

BERT/PDL/Pulse Mask, Autoscan, VF Analysis. RJ-45 and Bantam connection

BERT/PDL/Pulse Mask, Autoscan, VF Analysis. RJ-45 and Bantam connection. Coax avail.

BERT and Alarm Analysis, BNC connectors, Requires NP2000-T1 option.

BERT and Alarm Analysis, BNC connectors, Requires NP2000-E1 option.

64kbit G.703 CoDir, Bantam connectors, Datacom adaptor cable avail.

IEEE C37.94 Test Options

NP-2000-C37.94

C37.94 Analysis includes BERT/PDL, data monitoring, optical power. Includes 850nm MM SFP

Datacom Test Options

NP-2000-DATACOM

SFP-MM-850-C37

SFP-MM-850
SFP-SM-1310
SFP-SM-1550

Duplex, LC, 2Mbps, 2km 850nm multi-mode
Duplex, LC, 1000Base-FX, 850nm multi-mode
Duplex LC, 1000Base-SX, 1310 nm single-mode
Duplex LC, 1000Base-SX, 1550 nm single-mode

BERT analysis on RS-232, RS-530, RS-449, X.21 and V.35 circuits. (Requires NP-2000-T1/E1)

- Warranty Options

NP-MAINT1 1 Yr extended maintenance cov-
ers 2 Yrs hardware and software.

NP-MAINT2 2 Yr extended maintenance cov-
ers 3 Yrs hardware and software.

NP2000-DCOM-232  DTE and DCE cables

NP2000-DCOM-530 DTE and DCE cables

NP2000-DCOM-449 DTE and DCE cables

NP2000-DCOM-V35 DTE and DCE cables

NP2000-DCOM-X21 DTE and DCE cables

NP2000-CAT6

CAT6 cable, 6 foot

NP2000-TPst
NP2000-BAT
NP2000-HDSET

NP2000-ADPTR

%
o

\ZE\?AXt

Spare touch panel pen - set of 3
Spare Li-lon-Polymer battery pack

Headset for VoIP or VF listen/talk or Internet Browser audio

110-250ACV Power adaptor

BERIRAT
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