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Notice

Copyrigth ©@ 2017 TFN TECHNOLOGY LIMITED all right reser.
Thank you for choosing TFN network comprehensive tester. Please read this manual carefully before using it for
correct operation.

Under international copyright law, no part of this manual may be reproduced by any means or means, including
electronic storage, retrieval or translation into another language, without the prior consent and written
permission of TFN Technology.

Safety Notice

The following general safety measures must be taken at all stages of the operation of this instrument. Failure to
take these safety measures or to comply with the specific warnings described elsewhere in this manual will viclate
the safety standards for the design, manufacture and use of the instrument. TFN Technology is not responsible for

the consequences of customer breaches of these requirements.

Battery Warning

You can only use lithium batteries and use an AC adapter to charge the lithium batteries. For additional safety
details, refer to the safety information section of this manual.

Attention

Product performance may be involved, not according to the specification operation may affect the product
performance, please do not dismantle the machine, if it will cause damage to the parts. Only qualified personnel

can perform the maintenance.

Functional Module

The contents presented in this manual includes all functions of the instrument. But it does not mean that each
meter has all functions, depending on which function modules are purchased, and if you are not on the purchase

list, you may find that some of the functions described in the manual do not appear in your meter.
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1. Instrument Introduction

This instrument contains two separate Ethernet ports, each including a RJ}45 10/ 100 / 1000M adaptive port and a
100 / 1000M configurable SFP optical port, and integrating E1, V.35/V.24, optical power meter, red light source
and other physical interfaces. It is a handheld data network test instrument that provides powerful functions.
Simple operation, easy to carry, a variety of automatic detection functions, can save a lot of time for the site
installation, debugging and maintenance of engineering maintenance personnel.

Test interface

1). RJ45-1: 10/100/1000M Ethernet electricalinterface
2). SFP-1:  100/1000M optical interface

3). RI45-2:  10/100/1000M Ethernet electricalinterface
4). SFP-2:  100/1000M optical interface

5). BNC:  Non-equilibrium 75£2 interface

6). R}48:  Balance 120(2 interface

7). DB26: w.35/v.24interface 8).

Optical power meterinterface 3).

Red light source interface

10). OTDR interface

sCreen

1). Screen:  Screen:7.0-inch LCD screen | 800%480 )

Pilot lamp

Power | Power supply and charging indicator light
Green light: instrument is woring state
Green light off: instrument is powered off
Red light: instrument battery charging

Red light off: instrument battery full




Auxiliary interface

DC Instrument external power supply, 5V~12V,can
be directly connected to the car charging
RJ4S Manage Ethernet interface for remote

control,test results data export;Internet test
interface

USE interface

1. Support U-disk export data
2. Support wireless network card

TF card interface

Support TF card for storing test resulis




2. General operation

Power supply and battery

The instrument uses a built-in lithium battery. Make sure the battery is live before you turn it on. If the batteryis
exhausted, connect the DC-5V~12V external power supply. When connected to an external power supply, the
battery can be charged and the instrument can also be supported.

Without an external power supply, the instrument battery can be guaranteed for about 5 to 6 hours of use.
Therefore, the instrument needs to be connected to an external power supply when it is tested for a long time
(more than 6 hours or even a few days).

The external power supply is DC-3V~12V, please do not connect the external power supply with too high voltage
to the instrument. Otherwise, it may cause faults in the power supply part of the instrument.

The red light inside the Power light indicates the charging status. The red light is on to indicate that charging is in
progress; Red out indicates that the battery is full; Red flashes to indicate charging failure.

Startup & Shutdown

1). Turn on
In power-off state, keep pressing and holding the red "Power” key in the lower right corner of the gauge. After
about 3 seconds, the green "Power" light in the upper right corner will light up, and then release the "Power"
key. The instrument starts to power on, carries out system self-check, LED lights self-check, lights up the LCD
screen, and enters the working state.

If you keep pressing and holding the "Power"” key and don't let go, the green light on the "Power"” indicator
will go out again and the meter will not turn on. The purpose of this design is to prevent the instrument from
turning on by mistake due to accidental squeezing of the "Power" key during long-distance transportation.

2 ). Shutdown
In power-on state, keep pressing and holding the red "Power" key under the gauge. After about 3 seconds, the
gauge cuts off the power supply and goes into power-off state.
Power on and off do not affect the charging status.

Operation Style

In the leftmost column on the screen is the test port selection; In the sub-windows of each test port, the
lower partis the Tab form of functional subitems, different tests, different functional subitemsselected.
Test parameter configurations may be in the form of a choice or a number or name.

1). Select Configuration Item




List the options in the form of a drop-down menu, and select the desired configuration value by screen
tapping or keyboard operation.

TP p—— m\m - \mm.w

= |
|| o om | (RN oo v s oo o x|
5 e | | e |
ope | Fiter 1000 | piber 16 i | e
Bn’.u1 | Cancel I ?
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2). Enter thevalue

-lsm:ings Ping Dﬂmw‘wﬂth Tep ‘mxﬂ.iw“
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Frame length [64..2818]
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Broadcast d
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Configuration parameters used to enter numerical form. If the input is wrong, there will be an error prompt.
3). Enter the MAC address

- Settings Ping | Discovery | Bandwidth Tep ‘ﬂmﬂ.iw
Link .M: address . T
-
1eeer BBATEIRESa18 Capturs
- || e o
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SVEN[E[ER[ETg
wnedba| [ T T TN
- | HEHEEEE
| " (] [ cd

8.83 Mops O'Qw
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MAC address for input Ethernet interface. If the input is wrong, there will be an error prompt.

4). Enter the IP address

-lmtims Ping Dﬂmw‘wdth Tep ‘mxﬂ.iaw
e e

Local IP

- == |
| JAEEEE B
o JHEEEE O

14
—

Loapback F f
D olea) e

Broadcast
8.00 Mops Fraguency 1 0@
B 2073-93-27 16:44|

Used to enter the IP address. If the input is wrong, there will be an error prompt.

5). Enter file name

Elapse Input File name
Tx pack N

|
= \ iz
=
EX

meFFﬁuMQQDDD
e 0 o
s NS N [ S (T N [N
- HHENEREE |
[ ||
l:l—ﬁﬂnwm

File name to save test results.

i

6). RFC2544 Multi-frame selection




4

J
.

-]Serr_i.ms Frame loss Throughput Latency BackZback 2544 Group
@ Link . 2544 Frane
Frame sel - ., Jasha
& 16am Step durat © 128 T 4868
184 Tal T 256 T 5068
@ Full duplex f T 512 T User def
Half duplex 1834 19264
r 12B8
Loopback
F 1518
— |
8.88 Mbops
F

Hiane

For RFC2544 test, select several different frame lengths to test.

7). E1 timeslot configuration

@ signal
POM-31

BitErr

Rz freguency

Remcte IP

mo@m 9 @m [

q

0

P 18 =
= 17 =
= 18 =
Fla F
P24 ¥
= | =]
= 22 W
F 23 =

|
Al A

|
V4l

g«%

CE1 mode for E1 interface framing mode, configuring used and unused time slots.
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3. RFC2544 Specification Test

Test networking

1). Single instrument test A : Hard orsoft ring

=

Testwith an instrument, and loop the remote device (network pipe as soft ring, or ring plug)

2).5ingle instrument test B: Router-based peer-to-peer

Use an instrument test to connect remote transport devices to user routers

3). Single instrument test C: Point-to-multipoint based on router convergence

====Line of responsibility

. I:E sink node

i

MSTP Transport
Branch Node Branch Node

11




Using an instrument test, remote transport devices connect to user routers through a pool port

4). Dual Instruments Cooperative Test

Loopback mode

Testing with two instruments, remote instruments working in loopback mode

Remote Instrument Test Preparation

Note: This stepis not required for single instrument loop test

1). Local IP Address Configuration: Coordinate with each other to set the appropriate IP address

-‘ Settings = Ping  Discovery | Bandwidth Tep Auxiliary E5°

Link e
Local IP 192.168.3.2

- - ..
I 4
Remote IP 192.168.3.1

18aM

188 Gate IP 152.168.3.1 FPPoE =
-

Full duplex | sibnet mask 255.355.255.8

]

Half dplex | oo tengeh/25Ee b | g
Loapback Fragments 1 - - o
Ping count 58 g#
Broadcast LRG=S
Frequency 1 o
“ 2071-11-26 13-38

12




2). Ethernet Port Configuration
&, Set the appropriate Ethernet port MAC address to ensure that the port works properly
[Mote: Each time the instrument restarts, the MAC address is restored to the default MAC address of the system]
B. Set the VLAN label correctly if using VLAN
C. "Transceiver Mode" Select the appropriate loopback mode.

ETH-1 status ‘5&rt1.ngs-| Ping  Discovery Bandwidth  Tep | Awciliary L=

Link
Port Mode Aurto 106M

LoaeM IP Capture
Work: Made Normal ﬁ"
pack Canutir

LoaM
18M VLN Disable

Full duplex | wia priority @
Half duplex

VLAN id 188
Loopback i e
Equloop Disable P e w.
MAC address BBOTEDR60E18 ' R
Broadcast
o0
] 2021-11-26 13:39

3). Connect the Ethernet cable [or optical), see the Ethernet port light on, confirm the port's
A, Link state
B. Port rate
C. Duplex mode
All working as expected

4). The remote instrument is ready to finish.

Local Instrument Test Preparation

1). Ethernet Port Configuration

Set the appropriate MAC address of the Ethernet port to ensure that the port works properly;

[Mote: Each time the instrument restarts, the MAC address is restored to the default MAC address of the
system]

If using VLAN, set the VLAN label correctly;

13




loaem
18aM
184

-‘Su:tings‘ Ping | Discovery | Bandwidth
Link

Port Mode Aurto 186M

work Made Normal

VLAN Disable

Full duplex | wiay priority@

ot aplex | om pot rriceer| P

Loopback Equloop Disable Flos Hordtor w

MAC address BBETEDREHE18 .;g-

Broadcast d
o @
2). Connect the Ethernet cable [or optical), see the Ethernet portlight on, confirm

A, Linkstate
B. Port Rate

C. Duplex Mode
All working as expected

3). Local IP Address Configuration

Configure native IP address

Configure Destination IPAddress

Configure the gateway address and subnet mask if needed

-|m [N -
@ Link

Local TP 192.158.1.115

Loaad
] Bewote IF 102, 168.1.115
14 Gate TP 103, 168.1.1

@ Full duplex Subnet mask 255, 255.255.8

_m_
=
&

Local IF 19%.168.1.115

Loaad
e Bemote IF 102, 168.1. 108
18 Gate TP 19%,168.1.1

@ Full duplex Subnet mask 255, 255.255.8

-|m B i ery | taniciath| T
W Link

"4

Half dples | oo Torgth 6l | Tracemt | el [ T | Tracent |
Laophuck Fragments 1 v Loophack Fraguents 1 W
— L=~ | == o L~ | ==
Broodast Broodast
.81 Fhos fremay a0 || eme s ol a0

Single Instrument Test, Local IP and Destination IP set to the same

4). First of all, PING connectivity is required.

Single frame length: 64

Mumber of slices in package: 1 (no slicing)

Number of pings: 5
Outgoing frequency: 1

14

Dual Instrument Test, where both sides

coordinate to determine their IP address settings




-| Settings Ping | Discowery | Bandeidth Tep munciliary [BE1 _ Expart
: . : Elapse time f30:00:05
(e Local IP 192.168.3.2 - T pacikets 1
Loer Pravims
Liy % od R packats @
— fzmcte I 102.168.3.1 5
Gate TP 182.158.3.1 rrar 2 hest
4 - Lost packets 1
Full duplex
ki Subnet mask 255, 255255, I T
Hallf ORLEX | poome Tength 151R et i Mininm delay AN save
Loopback Frageents 1 - N || mversge delay won
Ping count 58 u:’;— Haccimm delay WA —Im
Broadcast
Frequency 1 oo Exit
] WEI-11-26 19.96]| W v 13

Click on PING Test and wait for thetest results
If a packet is lost in this step, it means:

Toconfirm that PING has not lost apacket

&, There is a problem with the parameter configuration in the first few steps; or

B. There are serious problems with the circuit or equipment under test;

Both cases require further examination.

5). 2544 Protocol Selection: ICMP or UDP can be chosen as appropriate, ICMP is more common ingeneral.

Layer3 is usually the choice for protocol layer.

- ‘Seﬂ.i.rg; Frame loss Throughput| Latency BackZback 2544 Group $,:
@ Link
Frame layer Layer 3
Loaem
2 166 Protocol ICMP Z @";
1aM 5
@ Full duplex —
Half duplex @
Loopback W‘L
2y
Broadcast | |
8.88 Mops D
] 2023-9a-84 13119

6). End of Instrument Preparation

RFC2544 Packet Loss Rate and Bit Error Rate Test

1). Test Definition

Tests the packet loss rate of the specified circuit segment under different bandwidth loads for different frame

lengths of packets.

Definition of packet loss rate in RFC1242: The percentage of all frames that should be forwarded by a network
device due to lack of resources under a fixed state load. This measure can be used to report the performance of
network devices under overload. For networks under heavy load, such as those impacted by a broadcast storm,
this standard can be useful for reporting how network devices operate.

Test process: Send a specific number of frames at a specific frequency through the test device under test, and

15




record the total number of frames sent by the test device. The frame loss rate at each point is calculated as a

percentage using the following formula:
({Input-Output) *100)/Input
The first experiment runs with the maximum bandwidth frame frequency; Reduce test bandwidth step by step

according to the set number of test points; The last experiment was run using the minimum bandwidth frame

frequency.
2). Parameter Settings
-S.l'l:tina: Fr-l.nnin'lmnjﬂ.rl: Latency Backlhack 3544 Group #’; -S.lttinn: Fr-l.nnirrrumrl: Latency Backlhack 3584 Group ﬂ,":
i )= £
Frama sal & Frame selection 64 ... ﬁ
@10 Begin pd — 12 o ﬂ.'; & 16 Begin pobrt{) 2 EI';
o End pd T 25 r Baed s 18 End padnt(M) 68 -
SRl dplex | poim| © 52 T user def S| @rl ple | point countd ~
Hal e | oo e | T Lo ﬁ Half BLEn | oren urntion(s) 8 ﬁ
Loopkack S q'; Loopkack t R B q';
F 1518
P B
Brsadcast Cancel - = [ =
.80 Fhos 20 || . roos oo
] 2T e ] 2T 1802

Choose the frame length to testas needed

3). Description of the Jambo Frame

Set Bandwidth and Test Points

Giant frames refer to "non-fragmented” + single frame"+ extra-long frame. Usually used for testing special

devices in the intranet.
4). Description of the test process (illustrated by the parameters in this diagram)

Frame selection: 64, 256, 1280, 1513

Start point: S0M
End point: 70M
Test Points: 3
Step length: 30
Repeats: 1

The testing process for this configuration is as follows:

64 byte frames:
90M, run for 30 seconds
200, run for 30 seconds
700, run 30 seconds
256 byte frame:
90M, run for 30 seconds
280M, run for 30 seconds
7OM, run 30 seconds
1280 byte frames:
900, run for 30 seconds
80M, run for 30 seconds
JOM, run 30 seconds
1518 byte frames:
90M, run for 30 seconds

16




80M, run for 30 seconds

70OM, run 30 seconds

Description 1: According to the RFC2544 specification, if the loss rate of two consecutive bandwidth runs is 0
for each frame length, the test of the frame will be completed.

Description 2: The last line of the gauge configuration interface is the gray "estimated time", which is the
longest time required for this test. The actual test time may be shorter than this time.

5). Testresults

The test results have multiple pages, listing the loss rate results according to different frame lengths and

bandwidth.

Local IP 392,168, 1.115
Subnet mack 255,255,255, @
Gate TP 192.188. 1. 1
Aemote IP 192.158. 1.115

Frame selection 64,1518
Begin handsidth 288 M

End handsidth 62,88 M
Step duration 18 seconds

Ll d
v | v
- = | o — e |
Port status Full cuplex 108
Sarm Sarm
Stop Shop
[ o | [ o |
ETH-1 Lass Rate Results (5/6) ETH-1 Loss Rate Results (5/6)
Frame G Dendeddth 63,08 M H DA @, B3 ﬂ
Less rate 0.8
’ ga_m Previous Pravious
Frams 256 Bandwddth 53,88 M
_—— e | e |
BER 8. 00K
Frame 1280 Renduddth 63,03 N ﬂ Ehd
Loss rate 0.68E
AER B, B Shop Sop
Frame 1515 Bandkddth 53,88 M
Loss rate 8.86% Eudt Exix

6). Save testresults asneeded

7). End of Test

8). Appendix: More accurate test results

Packet loss rate test results, displayed as a percentage by default, with precision 2 bits after the decimal point.
There is a problem with this, for example, the actual value of the packet loss rate in the field test is 0.001%, the

value on the screen display is 0.00%, and the last one cannot be displayed. If you need to display test results more

accurately, you can use the Scientific Count option to achieve this.

9). Configuration of Scientific Counting

17




- e = o
Resuilts.
Bangkddth wiee' L1
o <P icoresy <
i 2
Sertirgs

2 dacimal s

ko)

& EC
V4
!
VAR

| RO 180T

.
:
:

To Instrument Configuration Page Configure Numeric Accuracy as Scientific Count
[Note: The value of this option is automatically restored to the 2-digit decimal state each time the power is
restarted]

10). Return to the Loss Rate test interface and start the Loss Rate test again

11). Observe test results

=
Frase 64 Banchdth 60.80 N BER 8,588
Less rate 8. 86K
Previons |
BE: B,
Frame 255 Bandeddth 60,88 M -
Loss rate 888K
BES 8,060
Frave 1289 Bancheldth 60,88 N ﬂ
Less rate 0. 00K
BER 8,08
Frame 1515 Bandwddth 60.08 M

Loss rate 8.68% Eudt

| Forh o || Forhe (e k]
The results are displayed using the Scientific Count, and the most accurate data loss rate can be observed.

rHik

F:

Sop

s

RFC2544 Throughput Test

1). Test Definition
Tests the throughput of specified circuit segments for packets of different frame lengths.

Definition of throughput in RFC1242: The maximum rate that a device can accept without frame loss.
Send a specific number of frames forwarded by the test device. If the number of frames provided is equal
to the number of frames received or less than the number of frames sent, the frequency of the data

stream provided is reduced and the test returns. Throughput is the highest frequency at which test frame
counts forwarded by the test device are equal to the number of test frames issued by the testinstrument.

2). Parameter Settings




- el -~ <
Results
G:I ._:'_f g | Bandwdath vm.ukmxy ‘:'r
St = 2 decimal :
o ' 1Fie |
- % | &
N canal N
Uyirade ""fgf;" a | ""‘;r"
= WM 13l TOUEM 13447
Select test frame length as needed Setting step length and discriminant tolerance

3). Description of the Jambo Frame

Giant frames refer to "non-fragmented” + single frame"+ extra-long frame. Usually used for testing special
devices in the intranet.

4). Explanation of discriminant tolerance

Throughput testing is done through multiple iterations of packet loss testing. After each step of the loss rate
test for a bandwidth, a criterion is required to determine whether the bandwidth passes: if the loss rate for the
current test step is lower than the set tolerance value, the current bandwidth passes; If the loss rate of the current
teststep is higher than the set tolerance value, the current bandwidth is considered tofail.

Options provided by the instrument include:

ariance opticn Variance value

Se-3 Five percent

1e-3 One percent

Se-4 Five in ten thousand

le-4 One in ten thousand

5e-5 5 out of one hundred thousand

le-5 1 out of one hundred thousand
0 0

The selection of tolerances will affect the test results for throughput. Commeon recommendations are 5e-3 or 1e-3.

5). Description of the test process (illustrated by the parameters in this diagram)
Frame selection: 64, 1518

Step length: 10 seconds
Repeats: 1

64 byte frames:

Each step is based on 10 seconds and uses different bandwidth with 2-minute method to gradually obtain
bandwidth.

1518 byte frames:

Each step is based on 10 seconds and uses different bandwidth with 2-minute method to gradually obtain
bandwidth.

15




Description: The last line of the gauge configuration interface is the gray "estimated time", which is the longest

time required for this test. The actual test time may be shorter than this time.

G). Testresults

The test results may be multiple pages, listing throughput results based on different frame lengths:

L1 bandwidth: bit bandwidth with Ethernet frame gap

ETH-1 Theat Conflauration (45) f— ETHL Throuahiut Residts (5/5) —
Frame selection 64,1518 4 Frase L1 bardwidth J
Step duration 18 seconds 618, B
£ Pravious Pravims
Telerance 5.08e-83 1515 189, 6o
Sanm Sam
Sop Stop
Exit Exit
] - 140 ] -0 10710

7). Save test results as needed

8). End of Test

RFC2544 Delay and Dither Test

1). Test Definition

Tests the specified circuit segment for delay indicators of packets of different frame lengths.

Definition of time delay in RFC1242: For storage and forwarding devices, the time interval begins to calculate
when the last input frame reaches the input port. The interval calculation ends when the first bit of the output
frame is visible at the output port. For bitwise forwarding devices, the time interval starts when the end of the
first bit of the input frame reaches the input port. The interval calculation ends when the start of the first bit of

the output frame is visible at the output port.

2). Parameter Settings

Mote: The background bandwidth should be less than the throughput of the circuit segment.

e |H$-J£H' IUFREE FIE  BENRD oW SAW -!lttina: Frane loss Througheut. Latency Backdback 2584 Grap | ST
o S [ 25400 |T | . @ Link _— 2640 Frame
- 5 M TR J EY | T
| e e A roim ag00 ] @ 10 Bendedd — 128 s =3
Tl & 18M '1 T 158 T Boed _ll' 18 Durati © 258 r Boad -
f.f,. & ST 512 16008 @Full dples [l T User def Ef
&% + vl © b Hallf duplex T 1000 Iﬁ’
- 1mm r 128
i:h'-.r « ERE9AEH] - @ Loopback Wﬁl
- Fiite. 87 ws ® 1aA Celay B.2O5ms Ll #r
S 1] BHE - Broadcast Cancel | ok | il
8.88 Mops g ) 2.8 Fhos (=N
P —————————————————— .. | LM 01

Choose the frame length to testas needed

20
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3). Description of the Jambo Frame

Giant frames refer to "non-fragmented"” + single frame"+ extra-long frame. Usually used for testing special

devices in the intranet.

4). Description of the test process (illustrated by the parameters in this diagram)

Frame selection: 64, 1518
Background bandwidth: 1M
Test duration: 60 seconds
Repeats: 1

64 byte frames:

Testing for 60 seconds, using 1M as background bandwidth to get minimum, average and maximum delay;

1518 byte frames:

Testing for 60 seconds, using 1M as background bandwidth to get minimum, average and maximum delay;

Description: The last line of the gauge configuration interface is the gray "estimated time", which is the time

required for this test.

&). Testresults

ETH-1 Latency Configuration (4/5)
Frame salection 64,1518
Banckicth 1.8 M
Duration 18 seconds

TIRRLE

TN

bk L

ETH-1 Latency Results (5/5)

Frame G4 Barcidth 1.88 M

Firdmm @,082 =5
Average B,082 w5
Fanclmum 2,083 w5

Jitter BL2G1 ms

Fravel518 Barduidth 1.20

Mirdmm 0,002 a5
Averige 0,087 o5
Fanlmm 2,083 w5
Jitter B.981 ms

1L

TN

200 14Y16

The test results may have multiple pages, listing the delay data based on different frame lengths, including the

shortest, average, longest three columns, and jitter time.

G). Save testresults asneeded

7). End of Test

RFC2544 Back to Back Test

1). Test Definition

Test the specified circuit segment for back-to-back performance of packets with different frame lengths. The

back-to-back indicator is an indicator used to measure the storage depth of storage forwarding devices.

21




Send a sequence of frames to the test device using the minimum internal frame interval to record the number of
frames forwarded by the test device. If the number of sent frames recorded is the same as the number of
forwarded frames, the length of the frame traffic string is increased, and the test returns. If the number of frames
forwarded is less than the number of frames sent, the length of the frame traffic string is reduced, and the test
returns.

2). Parameter Settings

ETH-1 statss | |Settirgs Frame loss |Throughput Latency Backlhack 1584 Group .ﬁ,": ETH-1 stats | (Settirgs| Frame loss |Throughput Latency Backlhack 1584 Group .3":
T E3
Frame sele . [ Inst — Frame salection &) ... E -

e Time 1ia - 128 r ae ¢"; e Time Limit{s) 1 ¢";
10 o255 (=l -] - 168 0281135 -

@ Full duplex © 54 T Ussr def | @Rl plex |
Half duple ro1am Lo | - < d
© 128 a" f
- # 1518 i - i
Delay B.B@Tes 'J Delay B.BETEs IJ
Broadcast Cancel | ok | [ | —— | ="
&8 Fhps 20| | @9 mbps =1
L] bk U | HAT M 1010

Choose the frame length to testas needed Set Upper Limit Time

Note: A "maximum time" is required because for devices with line-speed forwarding capabilities, the back-to-back
value is virtually unlimited, and testing needs to end in a limited time, so set this "maximum time" to handle this

situation.

3). Description of the Jambo Frame
Giant frames refer to "non-fragmented” + single frame"+ extra-long frame. Usually used for testing special

devices in the intranet.

4). Description of the test process (illustrated by the parameters in this diagram)
Frame selection: 64, 1518
Upper limit time: 10 seconds
Repeats: 1

64 byte frames:

The upper time limit of 10 seconds step test is used to detect the back-to-back value of the measured circuit

segment step by step.

1518 byte frames:
The upper time limit of 10 seconds step test is used to detect the back-to-back value of the measured circuit
segment step by step.

Description: The last line of the gauge configuration interface is the gray "estimated time", which is the time
required for this test.

5). Testresults
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Frame G4 Back to back frome » 1483095
Frame 1518 Back to back frame » ELIT4

Frame salection 64,1518
Limit tise 18 seconds

o 1L

o L

—a —a

The test results may have multiple pages, listing back-to-back metrics according to different frame lengths.
6). Save testresults asneeded

7). End of Test

RFC2544 Combination Test

The four projects in RFC2544 can be carried out individually or together.

| i
- ‘Setth'gs Frame loss irh'-u.qj-qml Latency Bacuback| 2544 Grow | SV
Link
¢ C Frame loss rate —_—
. s |
@ 100 L T 3’;
1M ¢ -
@Full duplex | r Backshack d
Half duplex | | ;¢ 800:00:20 5
@ Loapback &
Delay @.087ms 5
Broadcast d
.09 Mops oQ-

On the interface of the combination test, select the testyou want to test; The selected test items are tested
one by one.
Description: The last line of the gauge configuration interface is the gray "estimated time"”, which is the
longest time required for this test. The actual test time may be less than this time.

The test results may have multiple pages, and the results of each individual test are arranged one by one in
the test order.
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4. Ethernet Interface Test

Test networking

1). Loop test

Loop test, remote equipment to loop (network management to do soft loops, or use loops).

2). Router-based peer-to-peer

——
w'rﬂf'\

Use an instrument test to connect remote transport devices to user routers

3). Point-to-multipoint based on router convergence

====Line of responsibility

sink node
=

MSTP Transport

Branch Node Branch Node

T
i =

Using an instrument test, remote transport devices connect to user routers through a pool port
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4). Network Testing

-
-
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Core Swilch
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10/ 1008 cmn::eivcr
_ Bank Points -
Bank

Bank Points

Metwork testing, peer-to-peer devices may be routers, servers, terminals, or instrumentation.

Loop Discovery

In the process of field operation and maintenance, loop PING or loop bandwidth measurement is often required,
which reguires loops on remote devices: soft or hard rings. Soft rings need to be completed by the network
administrator's colleagues, and hard rings need to be completed by remote colleagues on the device with a ring
plug.

Site conditions are often more complex, and it is sometimes difficult to determine if the distal ring has been
made. The purpose of the loop discovery function of this instrument is to provide a simple and clear
representation of the current state of the loop.
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Connect the Ethernet cable to the instrument and adjust the interface parameters. If the remote end is looped,

the Loop Discovery indicator turns green and provides a rough round-trip delay value for reference. If there is no

loop at the far end, the Loop Discovery indicator is gray and has no value for the loop delay.

-|H1:I.|tl| Ping Discowery | Bandwddth Tep .unulix'rn -|H.1:I.|tl| Ping Discovery | Bandsddth Tep nnulix'.'n
A Port Mode fubn 168 < ML Fort Mode Aubo 1888 -
Laaer P Capture - Lanen 1P Capture -
i ek o Wormal ra A — ek b Hormal &%
1684 WLAN Disable Pack = 10 YLAN Disable =
@Full duplex | vy priority 8 Full duplex | v priority 8
Half duples — mnm| "ﬁ Half duples — mmuer| 'ﬁ
# )
@ Loophack Equloop Disable - mw] N || eomseck Equloop Dsakle Flis mw] ~
Dolay B.BETES |y scideess peaTEomsoma = MAC address BOTESMENLA e
Brgadcast Broadcast
2.8 Phps = H ] 22
H WM 048] W WE-11-26 13:20

Status of remote uncycled

Loop state at the far end, providing reference for loopdelay

Once the status of the remote loop is confirmed, further loop PING tests or loop bandwidth tests can be

performed.

VLAN Settings

If the instrument is connected to a TRUNK port or a mixed port, VLAN needs to be enahled.
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-‘smm‘ Ping uism‘mh Tep ‘mﬂ_liw =
@ Link :

Port Mode futo 18aM

1606M
Work Mode Marmal
D 1eaM

IIP’-'-II'G-I'I.

i -— £ pckcang
Flicker

F‘.I.ﬂlhnl.tnr.

@ Full duplex | AN priority @
Half duplex Fort

VAN id 188

T
@ Loopback Equloop Disable ' W
L

Delay 0.00¢ns MAC address PABTEDRE0B1D
Broadcast
808 Mbps o0

When VLANs are enabled, the packets sent by the gauge are labeled with VLANS.

Flow Monitoring

1). Test Instructions
Sometimes, you want to know the flow on an active circuit without interrupting your business, which can be
accomplished by using the Flow Meonitoring function.

e T T T T TR
"

Bank Center Room
E{nre Switch 4@ g
: |
" \@ ;

= Optical Transcelver g

ﬁ g LCore Switch

10/ 16084 e s E mecess Switch
- 1
=>{I=)= :
‘ Optical Transceiver NS S St Substation !
| |

bank points
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This monitoring requires two Ethernet ports of the instrument. In the illustrated network, the instrument is
placed between an optical transceiver and a router.

= - S

Router ical fiber transceiver

1.0riginal connection

£==p =y

Rauter Optical fiber transceiver

2.Connect to one port of the instrument

Router l ‘ Optical fiber transceiver

3.Connect to the other port of the instrument

2). Test Conditions
The test starts with the precondition that the two ports of the gauge are connected
A. Port speed
B. Duplex mode
To be the same, for example, if port 1is 100-megabyte full duplex, then port 2 is also 100-megabytefull
duplex to start monitoring.

3). Start the test
Click the Traffic Monitoring button to start the test.

4). Testresults
The test results show the current traffic bandwidth in both the up and down directions. According to the
user's requirements and the requirements of on-site test, the factory will adjust and upgrade the display data and
form of test results.




Test preparation

1). Ethernet Port Configuration
Set the appropriate MAC address of the Ethernet port to ensure that the port works properly;
[Note: Each time the meterrestarts, the MAC address is restored to the default MAC address of the system]
If using VLAN, setthe VLAN label correctly;
Connect the Ethernet cable (or optical) and see the Ethernet port indicator light up.

- ‘ Settings ‘ Ping  Discovery Bandwidth Tep Auxiliary £S5
Link TR
Port Mode Auto 166M s
.  Cotore |
166M Work Mode Mormal | ¢’;
” - ok Goird -
=
Full duplex | wiaM priority@ _
Half duplex VLA id180 Port Fltdca"| %
Loopback i
Equloop Disable _—_ W
MAC address BOETEDBGIE1A g?
Broadcast
o D-
] . 2821-11-26 13:29

2). Local IP Address Configuration
Configure native IP address
Configure Destination IPAddress
Configure the gateway address and subnet mask if needed

-|5ltt|.|w Ping Discowery | Bandeddth Tep .H.nrjlixﬁ'n -|Sltt|.rm Ping Discovery | Bandsddth Tep .ll.nrjlilﬁ'u
@ Link - @ Link

Local TF19%.158.1.715 Local TP 19%.158.1.115 4 -
- = L : L
i Recte TP 182.168.1.115 o |- femcte TP 102.164.1.110 Vi &®
1aM Gate TP 18%.168.1.1 MEGE - 1M Gate TP 19%.168.1.1 Mo -
@Full dples | sunet mask 265, 255.265.8 || @Rl dplex | sunet maek 265,295 2550 =
Half duplex Frome Tsnuthy B4 Traceat | Iﬁ Half duplex Frome Tergth 61 Tracet | Iﬁ
Lonpback Fragments 1 - J W Loopback Fragments 1 Pirg I T
Ping count & lﬁ' Ping count & uﬁ'
L= £ ! Arcadchst g
.00 Fhps ' "8 o0 || e rbps ; e =2

Loop test, local IP and destination IP settothe same  Metwork test, set local IP address according to specificsituation

3). End of test preparation

PING Test

1). Test Definition
PING is the most commonly used test method for network, which is used to test IP connectivity between two
devices.
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PING uses ICMP REQ and ICMP ACK messages to complete the test.
In a real world, you can use a long package PING or adjust the speed of the PING package.
2).Test parameters

-|E'tt|.rm Fing Discovery | Bandwidth Tcp .ll.nulilt'ru -|&tt|.ru: Ping Discovery | Bandsddth Tep mlil‘p’u
Wik Local IP 19%.168.1.115 - LU Local IF 19%.168.1.115 +
i Dl S| = _ e | [
e Eewote 1P 192, 168.1.71% -4 AT Eemote TP 197 168.1.115 [-3 4
10 Gate TP 292,168.1.1 PPRGE | - 18 Gate TP 29E,160.1.1 PPROE =
@ Full duplex Subnet mask 255, 255.255.8 = @ Fll duplex Sunet mask 255, 7852558 =
Helf plex | porees Toryth INIE Lk | 7 Helf APLEX | s Tovyeh TNIE s | 7
@ Lospback Fragments 1 — I W" & Loophack Fragments 44 £ — I W-"‘
Culay B.BESs ) Celay B.B87Es )
Ping count & % Ping count 5 uﬁ
Broadcast : Broadcast :
2,80 Fhos oy a0 || eee rbes oy o0
-] poorb e L -] B0 1075

Single Frame PING IP Fragmentation PING (Long Packet)
Description: "Number of Long Packet Slices” If greater than 1, it is the Long Packet Slice PING. With a frame
length of 1518 and 44 long packets, the IP load is 65120 bytes long, which is equivalent to executing
commands on a computer:

Ping 152.168.5.2-1 65120

- ‘ Settings . Ping Discnvmrlﬂarmmh Tep . funciliary B
@ Link — A— T =
uEﬁ e M ard
e | o
e | o) (o) (o) () o) ) ]
@ Loopback i
ey
Broadcast I
8.09 Mops Frequncy 00
. 2073 04-94 14:55

Outsourcing Frequency Settings
Description: Using a certain frequency of fast PING measurement, the speed is faster. The actual speed of PING
depends on the frame length and the delay of the circuit segment. Short frame and low delay speed will be faster,
long frame and high delay will reduce the speed of PING.
3). Test process

During the test, the instrument sends ICMP-REC, packets at a certain frequency, receives, checks and counts
the received ICMP-ACK packets, calculates the packet loss and error packets, and the results are displayed as a
percentage of the packet loss rate.

While receiving ICMP-ACEK, the delay of ICMP-ACK frame is calculated to display with minimum, average and
maximum delay.

4). test result




ETH-1 PING Results (4/4)

bt |
Elapse time 0O9:00:08
Tx kets 5
o Pravious |
Rx packets S
Error packets @
e |
Lost packets @
Loss rate @.88%
Save
Minimus delay 8.864 ms A

Average delay 9.990 ms

5to
Maximm delay 8.855 ms -

=l 2003-R48-99 14557

5). Save test results asneeded

6). End of Test

Long Packet PING

Refer to the previous section:

If "Mumber of Long Packet Slices" is greater than 1, it is the Long Packet Slice PING. With a frame length of
1518 and 44 long packets, the IP load is 65120 bytes long, which is eguivalent to executing commands on a
computer:

Ping 152.168.9.2-1 65120

Traffic (Bandwidth) PING

1). Test Definition
This is a flexible form of PING that can be used for certain specific testing needs:
A, Giant Frame (Jambo Frame) PING: up to 10,000 bytes per frame
B. Super-high speed PING: up to Gigabit line speed
In fact, this PING is achieved indirectly through RFC2544 packet loss rate test using ICMP protocol.

2). Test parameters

31




s secigs i ooy oty 7o iy
@ Link i
Frame length 1518 = o N
L s |
i Banduidth(M) 08 l ﬁ';
188 Duration @:08:38 -
- ...
@ Full duplex Process Mot record 5
Sl Rt Frame layer Layer 3
@ Loopback Protocol ICMP V
Delay @.087ms ;
Broadcast d
.88 Mbps 20

Choose the frame length and circuit bandwidth to use
3). Testprocess
Unlike ordinary PING, in bandwidth PING, ICMP-REQ packets are sent without waiting for ICMP-ACK to arrive.
The ICMP-REQ, data frame is sent only at the set frequency and bandwidth. Check the arrival number of ICMP-ACK
at the receiver and count the number of packets lost. The resulis are displayed as a percentage of the packet loss
rate.
In this example:
Frames using 1518 bytes
Test for 10 seconds with 3006 bandwidth;

4), Test results

M1 Bt Test Results (4/4)
Elapse timo 208:88:38
Link status ok

Tx bandwidth 98.82
Rx bandwidth 98.82
Loss rate @.88%
BER @.88%

Minimm delay 8.882 ms

Average delay 8.882 ms

Maximm delay 8.883 ms

Delay jitter B.861 ms

A

Stop

[

.

5). Save testresults asneeded

6). End of Test
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Route Tracking Test

1). Test Definition
From the local device to the destination device at the remote end of the network, there will be multiple
routing and forwarding devices on the IP path of the network. Sometimes we need to know which routers we've
experienced, from local devices to remote devices, and the routing tracking test function serves that purpose.

2). Test parameters

- | Settings = Ping  Discovery | Bandwidth  Tep Auiliary B
@ Link - 4
Local 1P 192,158,1.115 > A

e e |
— Rengte 1P £.8.8.8 | wz

1084 Gate TP 192.168.1.1 FRPOE

=
@ Full duplex Subnet mask 255,255, 255.8 [

Half dplex | o Yengeh /2508 sid | g
@ Loapback Fragments 1 i Ping W"
Delay @.B06ms Ping count 500 e

Broadcast |

Frequency 168
2.8 Mops ‘ J £ D
] e_—— 2023-4-84 15:12

Set the local IP address, network management IP address, and subnet mask;
Set the remote destination IP address.

3). Test process
Click Route Tracking to start the test. The instrument sends a certain number of ICMP request packets with
preset TTL values. As these packets pass through the network, the TTL value decreases with each hop. When the
TTL value decreases to 0, the router returns a special notification packet from which the instrument can know
which router this packet has reached. This allows you to compile a list of routers along the road and their
corresponding delay values.
4). Test results

1192.168. 1. 1, 8.Mas
2192.168, 2. 1, @.%4ms
1169, 64, 8. 1, 3.2ns
4 53, 37.184. B9,  6.54ns
5 282.185.158. 54,  7.3ds
6 2. 97, 94,242, 9. 1%ms
7 No response

B 262. 97, 67.282, 16.93ns

i

el

% Mo response S

18 Mo response

2 i et
=1 20039494 15:19
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5). Save testresults asneeded

6). End of Test

DHCP Server Test

1). Test Definition

Intranets typically use DHCP services to assign IP addresses to each device in the network. Through this function,
the instrument detects DHCP servers on the internal network and attempts to request an available legal IP address
from the server.

In another case, if there are more than two DHCP servers in the intranet at the same time, it may lead to the
confusion of IP allocation management, which may lead to device communication failure. In this case, the gauge
will attempt to discover all DHCP servers in the intranet. If you see more than one DHCP server in the test results,
there are illegal serversin it for proper cleanup.

2). Test parameters
This test does not require test parameters.

3). Test process
Click the "DHCP" button to start the test.
4). Test results

ETH-1 DHC Results (4/4)

i

Elapse time @88:08:85
Server count 1

Server 192.168.1.1
Server MAC 42813e-5d113c
Acguired IP 192.168.1.117

Gate IF 192.168.1.1
Subnet mask 255,255, 255.8

Ay

Stop

— P-d-d 151

&). Save test results asneeded
6). End of Test

IP Discover

1). Test Definition

In some situations in the field, it may be necessary to determine certain characteristics of a port: whether there
is a VLAN, and what is the VLAN? What are IP's? In this case, if you can capture a small number of packets from
the port and analyze the contents of the packets, you can determine these contents,
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The process of testing is actually accomplished through Ethernet port packet capture and analysis.

2). Test parameters

- ‘ Settings ‘ Ping | Discovery | Bandwidth Tep fuciliary
Link g
Port Mode Auto 186M ol

oo work Mode Mormal Qw w" @'z
pack Catr

Team

18 VLAN Disahle !
e
Full duplex | wisy priority @ ]
Half duplex S Port Flidcer'| %’
Loapback Equloop Disable m R W
MAC address BAATECRG0E1R %
Broadcast
o D)-
] 2071-11-26 13:29

Start the test by clicking the Start Test button directly
3). Testprocess
During the test, the instrument moenitors each received packet on the Ethernet interface and stores them.

4). Test results

ETH-L 1P Capture Results (/5) —
Elapse time p00:08:46

192.168. 1. 58 342eh7-a3Tdca, frame 111,*

192.168, 1.131 3aB185-4F2791, frame 33, E]

192.168. 1. 142813e-5d113c,frame  3,* E

192.168. 1. 37 G6ebc-77446d, frame  12,* |ﬂ

192,188, 1. 12 78b5e8-7556¢E, frame  1,*

192.168. 1. 42 581122-44204, frame  9,* o

152.168. 1. 68 SBebf6-2dc3bl,frame  6,*

192.168. 1.137 B4c5a6-a87429, frame 7 &]

192.168. 1. 5@ 34Jeh7-a3ldca, frame 468

192.168. 1.131 aa8185-4F2791, frame 11 FEE
=] 2023-04-84 15.35)

Test results show IP and VLAN addresses of IP packets captured by the port
5). Save testresults asneeded
6). End of Test

ARP Scanning

1}). Test Instructions
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Sometimes it is necessary to know which active devices are present in the Intranet in order to have a preliminary
understanding of the network and to decide on further testing projects. In this case, ARP scanning canbe used to
achieve this goal.

2). Test parameters

- ‘ Settings Ping ‘m.smew‘ﬂarmmh Tep funciliary B
& Link -
t 192.168.1.1 =
ol e sem |
@ 1004 e ¢’:
am I =
Topology "
@ Full duplex .
Half duplex %‘
Broadcast ﬁ?
8.88 Mbps o0-
=n 2073-4-84 15:29)

Start IP: Scan the starting IP address

Mumber of IPs: Incrementally scan the number of IP addresses, such as the one that will be scanned in this
example:192.168.1.1 ~ 192.168.1.255

3). Test process
Click Start Test to start the scanning process.
4). Testresults
ETH-1 ARP Scan Resilts (4/7) =
Elapse time 888:88:13
R t count 255
Bques |
192,168, 1. 1 42813e-5d113c
152.168. 1. 2 dcfed7-Ac1793 -
| Mext |
192.168. 1. 3 Pcodar-634182
192,168, 1. 9 aall2-334498
| 5o |
152.168. 1. 18 187h44-98a37e
152.168. 1. 11 c@25a5-961984
192.168. 1. 12 78bSe-T556cE o
192,168, 1. 3@ 5471dd-3c1bé6
192.168. 1. 31 5471dd-3¢2583 i
. 2073 p4@d 15:31
The test results list the IP addresses of the active devices scanned and their corresponding network card MAC
addresses.

5). Address conflict

In the list of test results, an asterisk at the end of the line indicates that there is an IP address conflict. In
this example, two "192.168.1.3" devices were found during the scan, but their MAC addresses are different,
indicating address conflicts.
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§). Save testresults asneeded

7). End of Test

Subnet Topology

1). Functional introduction
The instrument's "subnet topology” functionality relies on the SNMP protocol, which requires the switches in
the internal network to support the SNMP protocol (version V1 or V2C) and the BRIDGE-MIB database (generally
supported by midrange and above switches). Use the community name "public” to extract data from intranets and
switches, perform operations, and restore topology.
The process information, warning information, and topology views atall levels of the whole testing process can
be saved in a PDF file for subsequent management and archiving.

@19&45&.1.23& | wz.168.1. 228 S
Rui jie RG-NESSS26HG R1B.4 ==l Find

View

l192.1&a.1.u @ J_iqz.iﬁa.'l.ns
- -
= Suitchi

{4t
223

Exit

2. 168, 1. 48 = | 192.168.1.74

=4 1

- | 2023-84-p4 15:24

2). Operation Configuration
Before Subnet Topology starts, there are four configurations to confirm: port configuration, local address, and

subnet mask.
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Port configuration, in the Basic Settings page.

VBRG] |settrgs | pure otscoery sodiotn| T | Awiary

Port Mode Auto 188M o

laaam

188M
16M VLAN Disable

Work Mode Normal

Full duplex | yLAN priority @
Half dy VLAN id 188

i1
IR\

Loopback Equloop Disable

;
%

MAC address B@BTES8E9816
Broadcast

As shown in the diagram, this is an available configuration. It is possible that the only configuration item that
needs to be adjusted is the Port Mode configuration item, which is determined by the situation of the field
network device. The way to verify the port configuration is to connect to the Internet at that port. If the
corresponding indicator turns green in the "Port Status” column on the left side of the screen, the configuration is

considered valid.
If the MAC address is required by Intranet Security Management, the MAC Address configuration item at that

location needs to be coordinated.

Configuration of local address and subnet mask, in the PING Test page.

- Settings Ping | Discovery ‘ Bandwidth Tep Auxiliary
@ Link ~
Local IP 192.168.1.117 — e

1600M DHCP

1004 Remote IP 192.168.1.117 e g";
18M Gate IP 192,168.1.1 PPPGE =

e

@ Full duplex Subnet mask 255.255,255.8 .

Half cuplen | o length 1518 s 5
 Loopback Fraguents]] ﬁ ~
Delay @.607ms Ping count 1 -5{"

Broadcast

Frequency 5
8.88 Mbps d (0] @
Bl 2023-84-84 15:43




Configure IP address: Click on the "Local IP" configuration item to configure the local IP address.

- mm\ e mmw\mm\ N —

@ Link -
- Local IP P i
& 10eM § |192.168.1.127 B ‘%’;
10M : . _ — o
or anx | 5o I 00 (6 ) N
Holf duplex | . 5||?HE"9H9‘|. TraceRt %
@ Loopback d  — W
Delay .887ms Cancel I i Ping
Pi _@.’
Broadcast
0.00 Mbps Freqencyy 00

Configure Subnet Mask: Click on the Subnet Mask configuration item to configure the local subnet mask. Subnet
mask is important because it determines the maximum number of potential IPs in the intranet, which directly
affects the time consumed by device scanning. For example, "255.255.255.0", determines that the maximum
potential number of IPs in an intranet is 256; "255.255.0.0" determines the maximum potential number of IPs in
the intranet to be 65536, which means the scan time will be very long. It is recommended that this be noted

when setting the subnet mask.
| -
- Settings ‘ Ping Discm.-ery‘ Bandvdd‘l:h‘ Tcp Auxiliary
@ Link Ej i
1000M Subnet mask Drep
@ 1004 R |2s5.255.255.0 B ’3'2
16M - - - PPPOE Y~
_\_/
& Full duplex sub 1||2H3‘ 4H5‘|H
Half duplex | oo a||1”a"9He‘|. e 5
) Loopback F wi
1 e | M T
Delay ©.886ms pi — _ﬂf’
Broadcast
F 5
.08 Mops AR 00
R 2023-p4-84 15:49

If there is a DHCP server in the intranet, you can click the "DHCP" button directly. The instrument will
automatically get the IP address and subnet mask from the DHCP server, which can save the tedious manual

configuration.
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3). Subnet Topology
Connect the gauge to the target subnet with a network cable and confirm that the port light is on correctly
before you are ready to start testing.
On the Network Discovery page, click the Subnet Topology button.

ETH-1 status 5etti.ngs‘ Ping ‘Discmw‘ﬂaﬂuid‘th‘ Tep Auxiliary

@ Link -
192.168.1.1 . EN

1060M | A A

255 S

@ 1004 3

. -
~
& Full duplex f

Half duplex %
Loopback q‘;

Broadcast [ ]
6.09 Mops 0Q
L 2023-04-04 16:31

The process of subnet topology discovery includes a series of steps: device scanning, switch detection, switch data
extraction, topology integration.

Device scan. The instrument uses ARP scanning to scan all active IP in the current subnet. This method requires a
certain amount of data packets to be injected into the subnet, which will generate a certain amount of traffic.
However, the traffic is small and the duration is short, so the impact on the network is small. Considering that this
function is used for asset management and, most importantly, the reliability and accuracy of the data obtained,
this approach is adopted, which is one of the most reliable and accurate data extraction methods.

Switch detection. The meter detects each IP in the list of active IPs it acquires one by one to detect whether the
device is a switch. The discovery of topology depends on the internal data of the switch, which needs to be
extracted from the switch using the SNMP protocol. The switch is required to support the SNMP protocol (version
V1 or V2C) and the BRIDGE-MIB database. The community name used for instrument extraction data is "public”.
Switches that do not support the SNMP protocol are considered normal hosts.

Switch data extraction. For IP that is determined to be a switch, the instrument uses the SNMP protocol (version
V1 or V2C) and the "public” community name to extract relevant data from within it. Because the switch's
response to data extraction is slightly slower, the data extraction process is correspondingly slower. Switches that
do not support BRIDGE-MIB will not be able to extract data. If there are multiple switches in the subnet, the
instrument will extract their data in parallel.

Topology integration. Integrate the data obtained in these steps to infer the most likely network topology. The
results may be different from the actual subnet topology. There are several reasons for the difference, one of
which is that during the detection operation, the network structure has changed: unplugging network cables,
switching devices, etc. Therefore, in order to obtain accurate data, keep the network topology as stable as possible
during the time of running topology detection. Another reason for the difference is the dummy switches that exist
in the subnet.




Limitations of dummy switches. Devices that do not support network management, SNMP protocol, switches that
support but do not open SNMP protocol, hubs, etc., are transparent from the perspective of the internal network.
Such devices are referred to as dumb switches. During the process of topological integration, some dummy
switches can be deduced, while others cannot. The existence of dummy switches can affect the results of
topological integration, so it is recommended to use switches that support SNMP network management whenever
possible.

Running interface of subnet topology:

Status
192.168.1.1, P—
192.168.1.38, Export
192,168.1.31, - |
192.168.1.37,
192,168.1.45,
192.168.1.54, Save
192.168.1.120,
192.168.1.131, _—
192,168.1.86
192.168.1.72, i
192.168.1.38,
192.168.1.94,
192,168.1.55,

Switch: 192.168.1.231, Quidway S238@ Series Ethernet S
192.168.1.159,

192.168.1.18, S
192.168.1.173,
192.168.1.68, 6
192.168.1.42, Exit
Topology done !
| — 2021-p4-94 16:23

Topology Diagram Running Interface:

|@m,m.1,m || 197, 168.1.228 ea—
Rui jie RE-NBSSS26KG A1A.4 = L Find

.liw.m.i.u @ :J"I'J.Z.'Iﬁl.1.'l'|5
- — |
ratenl) Suitchil o]

L4444

2oy

Exit

[ 192,168, 1. 48

|

t|.

2923-p4-84 15:34

After the test results come out, you can browse, find, store and export data.
4). Process information
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All process information for the entire probing process is recorded in the Status Information window, which
can be stored separately or together with the topology view.

Status

192.168.1.1, e
192.168.1.38, Topology
192.168.1.31,

192.168.1.37,

192,168.1.45,

192.168.1.54, ) _
192.168.1.120,

192.168.1.131, [ Save
192.168.1.86,

192.168.1.72,

192.168.1.38,

192.168.1.94

192.168.1.

Switch: 192.168.1.231, Quidway 52386 Series Ethernet S
192.168.1.159,
192.168.1.18,
192.168.1.173, —
192.168.1.68, | Edt

iy sk  view |
Topology done

Click the View button in the Status Information subwindow to see all the detailed process information:

Status
152.168.1.1, —_—
152.168.1.38, Export
192.168.1.31, SR
192.168.1.37,
152,168.1.45,
192.168.1.54, Save
152.168.1.128,
1921-1@.1.131, S
192.168.1.85,
192.168.1.72, i
192.168.1.38,
152.168.1.594,
152.168.1.55, Next
Switch: 192.168.1.231, Quidway S238@ Series Ethernet S
152.168.1.159, Stop
152.168.1.18,
192.168.1.173,
192,168.1.68, i
192.168.1.42,
Topology done

In this window, you can turn pages back and forth, export to a U drive, or save locally.

5).Topology operation
The results of topology detection are presented in the form of a topology view. In the topology view, switches
that aredirectly connected to the instrument are used as the root node of the topology tree.
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|@m.m.1.m || 192, 168.1.228 PR
Rui jie RG-HRSSG26KG R1A.4 = Find

View

lim.m.i.u @ J_iqz.iﬁa.'l.ns
- - 0
Suitch =

Firi=ib

L4444

b ]

| 192.168,1.48 .__ ltaz.m.tn Exit

EE

- | 2023-84-p4 15:24

&

lcon description. As shown in the diagram, the computer icon is used to represent a common host. A
coloredswitch icon used to represent a network management switch; Black and white switch icon for dumb
switches,using DSW_ X denotes its name.

Topologybrowsing: upper, lower, left and right pages. The switch in the center of the screen, which represents the
center of the view at this layer, clicks on it and browses back to the previous layer. Around the screen,
representing the devices connected to the central switch in this layer, clicking on the icon of the switch in the
surrounding area will bring you to the next layer of view centered on that switch. If the current switch connects so
many devices that it exceeds one screen, you can turn left and right by clicking the <<< and >=> buttons and
browse through all the devices page by page. You canalso go back to the previous view by clicking the Upper

|@1w.1ﬂ;.1.?r = |1&2_1m.1.22-s '
Rul jie RE-HESSS26HG R18,4 1 Find
View
up
192,168, 1.9 192.168.1. 115
i 1] @summ LJ-
L4424
220
._‘ |192.1m.1.-1a -__ liuz.m.t,m Exit
button..* & 2623-04-04 15:34

Port information. The port number shown on the peripheral icon refers to the port number of the central switch
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to which the device is connected. The "Up Port” number displayed on the central switch icon refers to the
upstream port number of the switch. With the port number, you can patrol to find all the physical devices.

IP lookup. If there are many devices in the internal network, browsing and searching will be slow and inconvenient.
Therefore, the instrument provides the function of IP lockup. Click the Find button of the topology browsing
interface and enter the last number of IP addresses to find:

Switchl Export
Switch 18- Input file name N
192.168.1
192.168.1 116
192.168.1 Save

192.168.1 | ' " ' —
192.168.1, * Hz H 3”‘ |5 ‘i[?l BHB HEHI{I—

s o Lo Lo Lo Lo Lol o) o) ol P
Port 13:
Port 3:| | I ' ( [ ' ' ' 1| ' o
ore 6o )l s ][] e mfin]af ] a] ] | e
Port 15: | — s —
Switch2 |IH:"‘H""="'":'H"'”"'Lmﬂ's
192.168. % 2
192.168. % ' (
192.168.1 Cancel l Ok —
192,168. % Exit

The gauge finds the first tail-matching IP device and locates the browse view at the layerwhere the IP device resides.

Switchl Export
Switch 192.168.1.238 [Port 13 uplink], Ruijie RG-NBSS526XG R18.4(1) R —_
192.168.1.9,
192.168.1.48,
192.168.1.74, Save
192.168.1.115, —_—
192.168.1.228, Notice

Switch: 192.168.1.238, Ruij Saved E
Port 13: uplink
Port 3: Switch2

Port 6: Switch3 Next
Port 15: Switch 192.168 t S _
Switch2
192.168.1.3,
192.168.1.12,

192.168.1.11, (
192.168.1.2, Exit

Click the Exit button to exit the browsing view; But by clicking the Topology button in the results window, you can

Stop

immediately go back to the browsing view you just saw.




Status
192.168.

192.168.
192.168.
192,168.1.72,
192.168.1.38,
192.168.1.94

192.168.1.55,

Switch: 192.168.1.231, Quidway 52380 Series Ethernet S
192.168.1.158,
192.168.1.18,
152.168.1.173, r—
192.168.1.68, Exit

iy sk  view |
Topology done

b 2023-04-04 16:35

6).Result Storage
Process information, alertinformation, and topology views at all levels during the topology testing process
can be stored in a PDF file.
Clicking the Save button in the test results window will store the PDF file in the internal TF card of the instrument.
By clicking the Export button in the test results window, the PDF file will be stored on the U drive ocutside the
instrument.

Files stored in TF cards can be copied from the inside of the instrument to the computer through a browser or FTP
client software.

5. E1 Interface Test

Introduction to E1 interface

El is a group of digital transmission systems (PCM30) standard developed by ITU-T and named by the
European Postal and Telecommunications Association (CEPT). It is formed by 32 64 kbps PCM paths through time-
sharing multiplexing. Its transmission rate is 2.048 Mbps. Thirty of these paths transmit user information such as
voice. The other two paths transmit synchronization codes, signaling codes and other auwxiliary signals as system
overhead. The physical and electrical characteristics of E1 interface conform to the G.703 standard of CCITT. E1
standard is also used as the base group of PCM system and N-ISCN in China. At present, E1 interface based on
G.703 is widely used in grouping network, frame relay network, GSM mobile base station and military
communication, transmitting voice signal, data, image and other services.

An Elis a 2.048M link, encoded in PCM. The frame length of an E1 is 256 bits, divided into 32 slots and 8 hits
in one slot. Eight E1 frames per second pass through the interface, that is, BK*256=2048 kbps. Each time slot
accounts for 8hit in E1 frame, 8*Bk=64k, that is, 32 64K in an E1.

In E1 channel, 8bit makes up a time slot (TS), 32 time slots make up a frame (F), 16 frames make up a
complex frame (MF). In one frame, T50 is mainly used to transmit frame positioning signal (FAS), CRC-4 (cyclic
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redundancy check) and end-to-end warning indication. T516 mainly transmits along-the-way signaling (CAS),
multi-frame positioning signal and end-to-end warning indication, TS1 to TS15 and T517 to T531 in a total of 30
time slots to transmit voice or data. We refer to T51 to 7515 and T517 to T531 as net charges and TS50 and T516 as
costs. If out-of-band common channel signaling (CCS) is used, TS16 loses the purpose of signaling, and this time
slot can also be used to transmit information signals, when the net load of the frame structure is TS1 to T531 and
the cost is only TS0.

Based on the slot characteristics of E1 in PCM encoding, E1 is divided into 32 slots TS0-T531. Each time slot is
64K, of which TS0 is occupied by frame synchronization codes, 5i, Sad, 5a5, sa6, Sa7, A bits. If the system uses CRC
checking, the position of the Sibit changes the CRC checking. T516 is a signaling time slot, which is used to
transmit signaling when signaling (commeon or on-the-way) is used, and users cannot use it to transmit data. So
2M PCM code types are:

PCM30:PCM30 Users have 30 available time slots, TS1-TS15, TS17-T531. T516 transmits signaling without CRC
check.

PCM31:PCM30 Users have 31 available time slots, TS1-TS15, T516-T531. T516 does not transmit signaling,
and there is no CRC check.

PCM30C:PCM30 Users have 30 available time slots, T51-TS15, TS17-TS31. T516 transmits signaling with CRC
check.

PCM31C:PCM30 Users have 31 available time slots, TS1-T515, T516-T531. TS16 does not transmit signaling
and has CRC checks.

Interface parameters

El port status Settings Link BERT Ping Pﬂl{aﬂhﬂ]‘ &':
& 5ignal E
o Frame Unframed | =4}
POM-31 POM-38 furta
-
oaca o0 Ty clock Intermal \l:';
AlS RAT Interface Normal ) :
e
st o cca s | cer
Rx frequency Mwsdk slot FFFFFFFF H
~
Loopback -
L
Remote IP
0
| 2023-34-4 16:59

The E1 interface parameters involved in this instrument include:
1). Frame structure: non-frame, PCM31, PCM30
Elis divided into PCM31, PCM30 and non-frame. In E1 of PCM31, slot 0 is used to transmit frame synchronization
data, and the remaining 31 slots are used to transmit valid data. In E1 of PCM 30, except for time slot 0, time slot
16 is used to transmit signaling, only time slots 1 to 15, 17 to 31 totaling 30 can be used to transmit valid data; In
non-frame E1, all 32 time slots can be used to transmit valid data.
2). Send Clock: Internal Clock, Receive Clock
The E1 interface contains two ports: the receiving port and the sending port. Clocks on these two ports arerelated
to clock synchronization. There are two options for sending a clock source: a receive clock extracted from the

45




receive port, or an internal clock of the gauge.

Experience: Usually in the field of operation and maintenance, if the instrument is docked with network-side
equipment (e.g. light cat), select "Receive clock”; If the instrument is docked to a user device (e.g., a router), select
Internal Clock.

3). CRC Checks: Disable, Use

The CRC check here refers to the CRC-4 check.

In E1 channel, 8bit makes up a time slot (T5), 32 time slots make up a frame (F), 16 frames make up a complex
frame (MF). In a frame, TS0 is mainly used to transmit frame positioning signals (FAS), CRC-4 (cyclic redundancy
check), and warning alerts to the peers. CRC checks are used in synchronous mode (PCM31 or PCM30) with
multiple frames.

4). Access mode: 75 ohm, 120 ohm, high resistance crossover

The G.703 standard terminal impedance matching unbalance is 75 ohm, the balance is 120 ohm, and the high
impedance crossover mode connects the measured circuit by means of high impedance shunt.

The choice of access mode depends on the configuration of the device docked with the instrument or the access
mode of the instrument.

5).Mx64 k time slot

CE1, which divides 2M transmission into 30 64K time slots, is generally written as N*64. You can use several of
these time slots, that is, only n 64K, which must be connected to the CE1/pri interface. The CEL/pri interface
works in two ways: the E1 mode of operation (also known as the non-channel mode of operation) and the CE1/PRI

mode of operation (also known as the channel mode of operation).

Automatic Detection

Before the E1 interface test, the E1 interface parameters need to be set correctly, which is the basis for
establishing communication with the device under test. In order to simplify the setup of E1 interface parameters,
the instrument provides interface parameters "auto-detection” function. This function is for three parameters:
frame structure, CRC check, Nx64dk time slot.

El port status Settings Link BERT Ping Pﬂl{aﬂhﬂ]‘ ﬁ':
@5ignal @ :
e Frame PCM31 =
@PH-31 POM-38 | furto -
& cacs GODE Tx clock Internal ¢ a
AlS RAT Interface Normal ) :
i
st e ot e g
@ Rx frequency Mx6dk slot FFFFFFFF H
204E088 Hz wr;.
Loopback -
L
Remote IP
0
" 03-M-M 179

1). Connect the TX port of the measured device E1 to the RX port of the instrument through the E1 cable.

2). Observe that the E1 signal light of the instrument turns green

3). Click on the Auto-detect button and wait for a few seconds

4). At the end of the auto-probe, the "Frame Structure” and "CRC Check” update the configuration basedonthe
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result of the probe
5). Ifthe detected Nx64k slot usage changes, the user will be prompted to update the configuration
6). End of automatic detection

Loop Discovery

In the process of field operation and maintenance, it is often necessary to measure loop error code or loop PING,
which requires rings on remote devices: soft rings or hard rings. Soft rings need to be completed by the network
administrator's colleagues, and hard rings need to be completed by remote colleagues on the device with a ring
plug.
Site conditions are often more complex, and it is sometimes difficult to determine if the distal ring has beenmade.
The purpose of the loop discovery function of this instrument is to provide a simple and clear representation of
the current state of the loop
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Connect the E1 cable to the instrument and adjust the interface parameters. If the remote end is looped, the Loop

Discovery indicator turns green and provides a rough round-trip delay value for reference. If there is no loop atthe
far end, the Loop Discovery indicator is gray and has no value for the loop delay.




El port status Sottings Link BEAT Fing  |FRI[{328s0) .&."'L' El port status Sottings Limk Fing  FRI[{328+0) &f
@5ignal @ Em Eram L ¥ @ilgul @y Framo POMEL i
PO POM-38 Burtn | ",. @ PO PCM-38 uto | ""
@ orC Co0E Tx tln:k_IlrrtTul 5 3| @oca Co0E Tx ¢lock Internal [ 5

Wait... | |
AlS FAL AlS RAL Interface Hormal
s | aw |
BitErr Error o ing 2 ﬂ RitErr Error CRCA Erable ﬂ
@ Rx frequency e frequency Bxtdk s1ot FFEFREFE
2BATIH Mz ‘a,'.. BIERSY Hz 1:,‘..
Lanpleack | Lanpiack |
= =
Remote IP | Remote IP |
] o]
] a8 178 ] A0 17

Status of remote uncycled

Loop state at the far end, providing reference for loop delay

Once the status of the remote loop is confirmed, further loop error testing or loop PING testing canbe performed.

Alert Cleanup

Changes in the interface signal may causetransient signal instability during long testing or during unplugging of E1
connector cables. To indicate that such signal instability has occurred, the signal indicator flashes to alert the
instrumentation operator that there has been a signal instability event.

The Alert Cleanup button is used to clear the Event of Signal Instakility. After clicking, the instrument clears the

historical alarm and the signal indicator stops flashing and enters a stable display state.

Err Test

1). Test Definition

Error (Error Error): In digital communication, any inconsistency between the sending and receiving sequences is
called an error, also known as an error in practice.

Bit Error: The inconsistency of the corresponding individual numbers in the send and receive sequences is a bit
error, and the term "error code" used in the G.821recommendation refers to a bit error.

Block Error: A block error refers to a group of codes as awhole, in which one or more bit errors occur. The term
"error block" used in the G.826 recommendation refers to a block error.

Errorseconds (ES): One or more bit errors in a one-second time cycle are called error seconds.

Error block seconds [ES): One or more error blocks in a one-second time cycle are called error block seconds.
Errorseconds (ES): The symbol of error seconds and error block seconds.

Serious Error Seconds, Serious Error Block Seconds, or Serious Error Seconds (SES): In Error Block Seconds, Error
Block Seconds, or Error Seconds, some of the errors are particularly large and are defined as SES.

2). Test networking

Error code testing generally takes the form of loops. Depending on the site conditions, there are several ways of
networking testing.
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3). Test parameters

R e = | o | o e S MR v |5 o 8
Sl B Gme - S| Blgal  @Eme pattarm 267 24
@ronn P¥-38 Buto @ ron1 PM-38 -
e oo Tx clock Internal = — oo Inuert eor here S A
ATIS sAT Interface Hormal = ATS BaAT Error type Bt error =
BtET  Eror s Disakle e v o frosess hat recard =
@ Rx frequency Mtk $1ct FFFFRFFF - @ R frequency -
4B e fr.’ B0 He f’

=z <z
Remote IP Remote IP

50 T
H BT 17.16|| W AT 1701

Configure E1 port parameterscorrectly Select Test Code Type

Test code type: choose one from 2E7 to 2E21

Error code insertion: when maintaining on-site testing, generally select "none”
Error Type: Used with Error Insertion, this item can be ignored if Error Insertion is None.

4). Test process

During the error code test, TX port of EL interface sends test PRBS code stream, RX port of E1 interface
detects received PRES code stream, and counts the number of line error codes and BIT error codes.

5). Testresults

The test results have multiple pages, showing the error code test results of the E1 interface.

1 BT Test Seatus (426) E1 BT Test Stas (5/36)
Elepss time i0:00: 24 Fick @
verdict M pass CRA ervor @
R Frequency DBGEREE Hz E-Bit @
For bdas @ pom
Sigral LOS Second @
Sync L0 Second @
Pattern LOS Second X
AT5 @
RAT 5
FF-ALM @
Code error @

TN

§§EEE_E§

1T

G). Save testresults asneeded

7). End of Test
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Loop PING

In loop mode, in addition to error code testing, self-loop PING can also be used to verify line quality.

1). Test networking
Same as Error Code Test.

2). Test parameters

MR e o | = | v oo S0 R e | = | | ool S0
@sigal e L+~ | E— T
- | R -
e s Frame Unframed : e < i g Local IF1.8.8.1 - <
i el Tx clock Internal Q q,’; ) el Remcte 1P 1.8.8.1 Q Q’;
Ars Al Interface Hormal = ATS gl DLCT 168 =
« Reset Link ||
BitErr  Error CRCY Disable Clear . BitErm  Error | frame legthsd Q .
@ R frequency Mstidk 41ct FFFPFFRF - @ fx frequency Ping coint § -
2848288 Hz ,*’ 2048888 Hz - f‘
Frequency 1
% |
Remote IP a0 Remote IP a0
Configure E1 port parameters correctly Set Local IP and Destination IP to be the same

3). Test process
During the test, the instrument sends ICMP packets through the TX end of the E1 interface, and receives

ICMP packets returned from the loop at the RX end of the E1 interface. The results are displayed as a percentage.

4). Testresults

ELPING Resilts (&)
Elapse time 202:08:85
Tx packets 5
Ry packets 5
Error packets @
Lost packets @
Loss rate B.88%
Minimum delay @.855 ms
Average delay 8.856 ms
Maximm delay 8.859 ms

iR REE

W

5). Save test results asneeded

6). End of Test
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Proximal PING

1). Test networking
The proximity PING testis for the WAN port of the proximity router. For barrier detection needs, disconnect
user routers from protocol converters, replace protocol converters with instrumentation, establish connections
with proximal routers, and conduct PING tests to troubleshoot barriers.

1 ! 1
; : :
1 ! 1
1 ! [ ]
1 ! 1
i 1 I p— [
1 e
= " — . % I"'"""'H:
1 [ ]
Corotation |PhotorotationE1L/V.35 | Router
1
| | l . :
| | : i
: . E i
1 ! il
1 ! [ ]
1 ! 1
! | 1 :
MSAF Dievice ' 1 1 '
155846220 ' ! d : I
) Y i Tha g e %( | #ranaale HE
! ! PhotorotationE1/V.35 i

2). Test parameters

I e | o [ mow SR

@ o i

o o o Frame POVGL ——— Ind
POM-31 FOM-38 | furto

@ o CODE Tx clock Receive ¢’;
AIS RAI Interface Mormal o
T ccs e Cam

& Rx frequency Nefdk slot FFFFFFFF H
20847596 Hz w’

@ Loapback L |
Delay 8.854 ns -ﬂ#
Remote IP .

o D-

] 2023-94-

Set E1 port parameters, in this case, "Send Clock” generally selects "Intemnal Clock”, other parameters can be
obtained by "Auto Detect”.




IR <o [ | o | oo S
Signal b i

o e Protocol FR-LSER ZI it

@ P-311 PCM-38 Frame Relay

@ o CO0E ======= Frame relay $'z
ATS RAT Encapsulation IETF
BitErr Error DLCT list 188 -

& Rx frequency a
2BATIES Hr w
Loopback |
Remote IP I

O (e
] 2073-84-86 13:51]

If the WAN port protocol is frame relay, the frame relay parameters and DLCI need to be set correctly. In this
case, Frame Relay Mode generally chooses Network Side, and DLCI is determined by the configuration of the

field router.
_‘ Settings | Link | BERT | pig  PRI(BD) | ST
Signal £
¢ e Local 1P 18.8.1.2 -
@ P31 PiCM- 38 Z‘ Update TP | -
- CO0E Remote TP 18.8.1.1 I;s =
| Reset Link |
BitErr Errar Frame length 64
@ Rx frequency Ping count 5 Pirg H
IB4THET He 1
; l Freguency 1 W
Z
Remote TP
D
- J0E9-Bd-B6 13:57

SetIP address and PING parameters.
First observe if the Link indicator is green. If the link light is gray, it means that the data link layer protocol of

E1 port is not up yet and PING test cannot be carried out. This situation requires waiting for the link to link up
or checking the configuration.

If the link light turns green, the data link layer protocol between the instrument and the router is up and PING
is possikle.

Destination IP can use automatically acquired values: click the View button to see the IP address of the WAN
port of the router, which can be used. The destination IP can also be set to another value if there is a special

need. If you can't see the IP address of the router, you need to decide the destination IP based on the field
configuration.

Local IP can be obtained by adding or subtracting one from the destination IP, for example, if the destination
IPis 1.0.0.3, then the local IP can be set to 1.0.0.2 or 1.0.0.4. Local IP can also be set to other values if specific
requirements exist.

55




3). Testprocess
During the test, the instrument sends ICMP-REQ packets to the router through E1 interface, waits for ICMP-

ACK packets to be received from the router, checks and counts the packet loss, and the results are displayed
asa percentage.

4). Testresults

El PING Results (4/4) o
Elapse time 298:88:16

Tx kets @
Ak Ft1au1:ur;|
Rx packets @
Error packets 8
=
Lost packets @
Loss rate N/A

Save

Minimm delay N/A
Mverage delay N/A
Maximm delay N/A Stop |

Exit

] 2023-34-96 13:59
5). Save test results asneeded
6). End of Test

Remote PING

The remote PING test is a test for the WAN port of a remote router. In some cases where loop error testing is not
possible, a direct connection to a remote router can be established to perform PING tests to verify line quality.

1). Testnetworking
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2). Test parameters

IR e | o | v a0
] s
:w il Frame POYBL |: e
PM-31 PCM-38 Aurto
& cacs COOE Tx clock Receive ﬂ
ATS RAT Interface Normal %
o ome | ol -
@ Rx frequency Nebdk slot FFFFFFFF -
2847996 Hz w.’
& Loopback ||
Delay 8.854 ms %
Rencte TP
o] Q,

Set E1 port parameters, in this case, "Send Clock” generally selects "Receive Clock”, other parameters can be
obtained by "Auto Detect".
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IR <o [ | o | e oma SR

il =

e i Protocol FR-USER Z' p-

@ro-1 FOM-38 Frame Relay | o

° CO0E ======= Frame relay wz
AlS RAI Encapsulation IETF

BitErr Error DLCT list 188
@ Rx frequency a

Loopback
|
Remote 1P |
o0
. 7073-B4-86 13:51]

If the WAN interface protocol is frame relay, it is necessary to correctly set the frame relay parameters and

DLCI. In this case, the "frame relay mode” generally selects "user side”, and the DLCI needs to be determined
based on the on-site configuration.

IR e | | ono S
5 -
: gl Ao Local IP18.8.1.2 |

POM-31 POM-38 ZI Update 1P
o cooe Remote TP 18,8.1,1 Wz
ATS RAI DLCI 188 )
| Reset Link |
BitErr Error Frame length 64
@ Ry frequency Ping court 5 | Ping =
2847967 Mz '
; Frequency 1 w
27|
Remcte 1P |
o D-
] F073-94-06 13:57

Set the IP address and PING parameters.
First, observe whether the "Link" indicator is green. If the link light is gray, it indicates that the data link layer
protocol for the E1 port has not yet been established, and the PING test cannot be performed. In this case,
you need to wait for the link to come up or check the configuration.

If the link light turns green, it indicates that the data link layer protocol between the instrument and the
remote router has been established and can be pinged.

The destination IP can use the automatically obtained value: click the "View" button to see the IP address of
the WAN port of the remote router, which can be used. If there are special requirements, the destination IP
can also be set to other values. If you cannot view the IP address of the remote router, you need to determine
the destination IP based on the on-site configuration.

The local IP address can be obtained by adding or subtracting one from the destination IP address. For
example, if the destination IP address is 1.0.0.3, the local IP address can be set to 1.0.0.2 or 1.0.04. If there
are specific requirements, the local IP address can also be set to other values.
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3). Test process
During the testing process, the instrument sends ICMP-REQ, packets to the router through the E1 interface,
waits for ICMP-ACK packets to be received from the router, checks and counts packet loss, and displays the
resultsin percentage form.

4). Testresults

Export
Elapse time 809:00:16

Tx packets @
[ rectans
Rx packets @
Error packets @
s |
Lost packets @
Loss rate N/A

Save
Minimum delay N/A

Mverage dalay N/A
Maximm delay N/A | |

Exit

. 7073-04-86 13°59
5). Save test results asneeded
6). End of Test

Network side frame relay test

1). Test networking
When the WAN port protocol of the router is frame relay, the frame relay test on the simulation network side is a
test for the WAN port of the near-end router. For the purpose of troubleshooting obstacles, disconnect the user
router from the protocol converter, replace the protocol converter with a meter, establish a connection with the
proximal router, and perform a frame relay test to troubleshoot obstacles.
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2). Test parameters

I [ | | | o omo S
o o e
4 o o Frame POM31 — - i
PM-31 FOM-38 | furto
P CODE Tx clock Receive a’;
ATS RAT Interface Normal e
iee o cct e L
& Rx frequency Wbk slot FFFFFFFF H
2047996 Hz V’
@ Loopback [ |
Delay 8.854 ns %
Renote IF ;
D=
[C] 2003-p4-p4 17:33|

Set E1 port parameters. In this case, "Send Clock” generally selects "Internal Clock”, and other parameters can
be obtained using "Automatic Detection”.

R o [0 ] o | o omol 8

:Ejml iy pratacol FR-NET Z'—‘ e
P-31 POM-38 Frame Relay

@ cAcs CODE - LY ﬁ':
ATS RAT Encapsulation IETF .

2 -y

BitErr Error OLCT list 108

@ R frequency H
2047963 Hr V’
Loapback [T |
Remote IP 20

Set frame relay parameters and DLCI correctly. In this case, select "Network Side"” for "Frame Relay Mode",
and the DLCI needs to be determined based on the configuration of the on-site router.

3). Test process

During the testing process, the instrument simulates the frame relay network side, establishes a frame relay

link with the router, and records and counts the transmission and reception data packets of the frame relay
interface protocol.

4). Testresults

The test results have multiple pages that record the operational status information of the frame relay
interface.




2 P Besltts (444) Erpert E1 PN Canfiguration (44} -
Elapse time o000 16 Local IP 18, 8. 1. 2 J
Te packets @ Remgite IF 18, 6. 4. 1
revons o |
Re pacioats @ 4 Length 64 bytes
Error packats @ | Count 5 packets |
et et
Lost packets @ —I Freguency 1 packetsss —I
Loss rate M P
Mindmum deliy MG S ﬂ
fverage delay MR
Maelmun delay WK Seon Stop
Exit i Exit |
- i k] | TRy 1013

). Save test results as needed
6) End of Test

User side frame relay test

1). Test networking
When the router WAN port uses a frame relay protocol, the simulated user side frame relay testis an interface
protocol test for a frame relay switch
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2).

3).

Test parameters

I [ | o [ e oo SR
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4 o = Frame POVMGL —_—
POM-31 POM-38 | furt

@ o COnE Tx clock Receive ia';
Al RAT Interface Normal -
ter G| ool _ae

@ Rx fraquency Wbk slot FFFFFFFF H
047996 Mz V’

@ Loopback L
Delay 8.854 ms %
Remote TP ;

> D-

Set E1 port parameters. In this case, "Send Clock” generally selects "Receive Clock”, and other parameters can
be obtained using "Automatic Detection”.

e

:ijl i protocol FR-USER £'—‘ -
PCM-31 PCM-38 Frame Relay

@ cRcs cooe —— R ﬂ
ATS RAT Encapsulation IETF .

i

BitErr Error DLCI list 188

Fep— % |
2047965 Wz T
Loopback [
Remcte IF .. @

Set frame relay parameters and DLCI correctly. In this case, select "User Side" for "Frame Relay Mode"”, and
the DLCI needs to be determined based on the on-site configuration.

Test process
During the testing process, the instrument simulates a router, establishes a frame relay link with an ATM or
frame relay switch, and records and counts the transmission and reception of data packets from the frame

relay interface protocol.

4). Test results

The test results have multiple pages that record the operational status information of the frame relay
interface.
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E1 PG Resuilts (404) - E1 BERT Test Status (5/20) o
Elapse time 0005 Fis 8
Te packets § CRCA error @
Pravious Pravious
R paciats § 4 E-bit @ 4
Erraor packets @
hest
vl e | e |
Loss rate @.620 H
Winimn delay 8,855 o ﬂ S
iverage delay 8,85 ms
Waxelmun delay 8,859 B Stop b
(] e | | WM 17|

&). Save testresults asneeded
6). End of Test

PRI (30B+D) call test

1). Test networking

Group users will use PBX (Private Branch Exchange) to support voice call functions. The PBX is connected to the
core network switch through an E1 PRI [30B+D) dedicated line. This function is used for the opening and
maintenance of PRI (30B+D) dedicated lines.

User PBX

Core Network Switch

On the site of a PRI dedicated line, there may be two situations:

&, Substitute for PBX and conduct call testing with core network switches through PRI dedicated lines to test
PRI dedicated lines and data configurations;

B. Replace the core network switch and conduct call testing with the PBX to test the PBX;

Scenario A is a common scenario.
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Two roles in PRI field

e o ——

' E (transmission netwo

Substitute Users PBX

Core Network Switch

User PBX

Replace network switch

2). Test parameters

Set E1 port parameters. In this case, "Send Clock” generally selects "Receive Clock”, and other parameters
can be obtained using "Automatic Detection”.

IR [ e | | o | v om0
"] " e
° b Frame POY31 |
PCM-31 FM-38 | furto
@ cRoA CODE Tx clock Receive ﬁ';
AlS RAT Interface Normal =
st e cct e B
@ Rx frequency Wtk slot FFFFFFFF H
2847967 Hz V’
Loopback it
Remcte IF :
0)-
. 0738406 14:19]

PRI simulation should be chosen as appropriate, generally "user side”.
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ATS RAI == Time slot monitor == :
-
BitErr Error Time slot 1 | Monitor
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2047963 Wz Vf
Loopback L=
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20
Click PRI Test to start the PRI test interface.
[user] Calling
14:21:08 Tx[04]: S.AR[3]
Caller rumber B8 14:21:68 Re[17]: INFO[38,32]
14:21:68 Rx[17]: INFO[31,32]
Callee rumber B8 14:21:88 Tx[84]: S.RR[32]
14:21:18 Rx[84]: 5.RR[32]
Time slot Auto 14:21:18 Tx[84]: 5.RR[32]
14:21:37 Tx[@d]: S.RR[32]
O @ E1 port @ EL sync @ D-chn | View |
N . (.931 messages
ras [ = (LR k'
'|. . CHN(28) ,RESTART TNDI{8)
Idle | _ 14:71:68 Rx[13]:RESTART ACK,*CR(8)
Tdle | .. CHM(29) ,RESTART IMDI{@)
'114:21:88 Rx[13]:RESTART ACK,*CR{8)
Idle | . N[ 28) ,RESTART INDI(@)
14:21:88 Mx[13]:AESTART ACK, *CR{8)
EEEEEEEEEEEEEEEE
ey I | o J EEEEEEEEEEEEEEER

In the PRI main window, pay attention to the "E1 Signal”, "Frame Synchronization"”, "D Path" and other signals
in the "LAPD Link Message" sub-window. Normally, these signals should be green; At the same time, in the
sub-window of 0931 Call Message, there are 32 B-channel status indicators in the lower part. Normally, after
the PRI interface is docked, it should also be green.

In the Outlet Settings, fill in the Caller Number and Callee Number correctly, which are determined by the
situation on the spot.

3). Test process
First, plug the headphone cable into the "PHONE" headphone hole on the side of the gauge.

Exhalation test: In the Exhalation Settings subwindow, click the Call button to start the Exhalation test.




143437 Gwlonl: © 88737]

Caller rusber 8336688 Callee number a1
32]
Callee rumber 1331699 |1331&9&'3111 | 2]
32]
Time slot Auto e aE B o [32]
T EEE =

_ cn | @ 0-chn | View |

a__FFrr )

Idle | IT_ACK, *CR(8)
| (@)

Tln : - i IT_ACK, *CR(8)

e [rﬂu( *CR{@)
NN RN SEISIISIEEEEIiE:
. 2073-84-96 14:

If the settings are correct, you can hear the ringtone at this time, and if the other party answers, you can have
a voice call.

If the settings are incorrect, the call sub-window closes as soon as it flashes and the call fails, you can view the
reason code in the call message through the Q531 call sub-window to find out the cause of the failure and

make the correct call.

Inbound test:

[User] Calling
Caller 1 12

14:27:28 Tx[84]: 5.RR[34]

Caller rumber B38668856 14:27:28 Rx[84]: S.AR[35]
14:27:38 Rx[84]: 5.RR[35]

Callee rumber 13316999121 14:27:38 Tx[B4]: S.AR[34]
14:27:48 Tx[B4]: 5.RR[34]

Time slot Auto 14:27:48 Rx[84]: S.AR[35]
14:27:58 Rx[B4]: 5.RR[35]

- | eat | @ B1port @ EL sync @ D-chn | View |
i N 2.5 R 0AC) e i
14:27:86 Rx[18]:CALL PROC,*CR(1)

Idle | ..CHN(1)

Tdle | 14:27:68 Tx[89]:D0ISC,CR(1)
..CAUSE(16,Normal call clearing)

Idle | 14:27:08 Rx[85):RELEASE, *CR(1)

14:27:88 Tx[9]:RELEASE COMP,CR({1)

Accept Reject EEEEEEEEEEENEEEE | '

- I | ) ssssssssssssnens Vi
] 2073-p4-86 14:78

When calling into PRI from an external network, the Call-in Queue subwindow displays the current call

information, including the caller and called number of this call, and flashes. Click the "Answer" button to answer

the call and enter the call status.
During a call, you can make a call through the headset and the microphone.

4). Result Storage

The contents of the LAPD Link Message and 0331 Call Message subwindows can be stored in files. These include
LAPD link-to-link messages and (.931 protocol messages during a call, which can be used to track the progress of
a call.

5). End of Test

BE




6. V.35 Interface Test

Introduction to V.35 Interface

The initial version of the V.35 recommendation was released in 1968 by ITU-T. At that time, with the increase of
data communication transmission rate, the transmission over 48kbps of audio circuit was more and more widely
used. In order to solve this kind of problem on analog circuit, so that data over 48kbps can be transmitted on
60kHz-108kHz base group circuit. ITU-T formulated V.35, V.36 and V.37 standards, and implemented the
broadband modem for 48kbps-144kbps data transmission. In some books, V.35, V.36 and V.37 were also available.
The V.36 and V.37 standards are collectively referred to as the V.35 protocol cluster. The V.35 recommendation
itself is considered an interface between a broadband analog modem and a DTE with a data rate of 48 Kbps and
64 kbps

As the use of broadband analog modems decreases, V.35 is often used as an interface between different types of
data service unit (DSU) connections to support DTE and emerging digital transmission facilities. As a result, after
several revisions to the original V.35 recommendation, it now supports data transfer rates up to 6Mbps and has
become a popular high-speed synchronization interface for connecting remote devices. Currently, most service
units, such as packet switches, routers, remote bridges, and gateways, have V.35 interfaces.

V.35 does not specify the mechanical characteristics, thatis, the shape of the connector. However, due to the
popularity of Bell-size modems with 48kbps-64Kbps in the United States, the 34-pin [802593 is widely used.
It is a 34-pin plug/seat and the connector is shaped like the 34-pin plug-in in the figure. In practical
applications, it is common to use pin connectors at both ends of V.35 cables and connectors, whereas hole
connectors are used on DTE and DCE devices.

The ability of 1502593 to transmit at high speed depends on its signal mode. To accommodate high-speed
signal transmission, similar to R5-422, the V.35 data and timing signal circuits use a balanced (differential)
approach, which can reduce or prevent interference and support higher data transmission rates. V.35 uses
both single-ended and differential signals, with differential levels for dataand clock lines and unbalanced
V.28 levels for control lines.

V.35 interface cable uses balanced twisted multi-wire pair cable with characteristic impedance of 80 chm-
120 ohm, signal source impedance of 50 chm-150 ohm, load impedance of 100 ohm, normal voltage between
pairs of balanced lines: 0.55V++ 20%, binary'0'for voltage V+>V-and binary'1l’ for voltage V+.

Although the common rate range for V.35 is 48-64 Kbps, it can also support higher rates such as [SDN (64 or
128 Kbps), channelized T1 from 128 Kbpsto 1.544 Mbps, ATM, and frame relay. Witha V.35 of 100 Kbps, the
theoretical length of the cable can reach 4,000 feet (1,200 meters), depending on the equipment and cable
quality.
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Interface parameters

V.35 port status Settings Liink BERT Ping

&

RxDTE & RxDCE
Interface V. 35 | =4

cTs ATS Clear

.
D5R TR Port mode DCE, imternal clk £ ..:';
nen ERR Clock rate 3848k h

=
fx freguency Clock phase Mormal ".
Loapback 1"{‘
Remote TP u{r

D
L] 2A07-p4-86 14:72

1). Port type: V.35,V.24
The V.24 mode interface only supports synchronous data transfer mode.

2). Port mode: DTE receive clock, DCE internal clock
Provides support for these two modes for typical situations on maintenance sites. Use DTE to receive clock when
docking with protocol converter; Use DCEinternal clock when docking with router.

3). Test rate: 64kHz-2048kHz
Set the clock frequency of the interface.

4). Clock phase:
Defines the clock phase of the transmission line. Normally select Normal.

Alert Cleanup

Changes in the interface signal may cause transient signal instahbility during long testing or during the unplugging
of V.35 connector cables. To indicate that such signal instability has occurred, the signal indicator flashes to alert
the instrumentation cperator that there has been a signal instability event.

The Alert Cleanup button is used to clear the Event of Signal Instahility. After clicking, the instrument clears the
historical alarm and the signal indicator stops flashing and enters a stable display state.

Loop Discovery

Inthe process of field operation and maintenance, it is often necessary to measure loop error code or loop PING,
which requires rings on remote devices: soft rings or hard rings. 5oft rings need to be completed by the network
administrator's colleagues, and hard rings need to be completed by remote colleagues on the device with a ring

plug.




Site conditions are often more complex, and it is sometimes difficult to determine if the distal ring has been made.
The purpose of the loop discovery function of this instrument is to provide a simple and clear representation of
the current state of the loop.
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Connect the V.35 cable to the instrument and adjust the interface parameters. If the remote end is looped, the
Loop Discovery indicator turns green and provides a rough round-trip delay value for reference. If there is no loop
at the far end, the Loop Discovery indicator is gray and has no value for the loop delay.

R e | o | | - [ ] e - = | W
@ RDTE RDCE RGTE i RaE
Interface V.35 - Interface V.35 -
s RTS Clear T RTS Clear
- o Port mode OTE, receive clk £Q ¢=_"; - o Port. mode DCE, nternal. clk £Q ¢";
[var] ERR Cleck rate Mk - e} ERR Cleck rate ik -
o =
Rx Froguency Clock phase Mormal Ra Friguercy Clock phase Mormal
- v
Resate P =% || Resate 17 R
B 23
- e 1| [ W W 14173
Status of remote uncycled Loop state at the far end, providing reference for loop delay

Once the status of the remote loop is confirmed, further loop error testing or loop PING testing canbe performed.
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Err Test

1).Test Definition

Referto the definition of error code test in E1 interface.
2). Test networking

Error code testing generally takes the form of loops. Depending on the site conditions, the following
networking testing methods can be used
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3).Test parameters

e oo [0 R | e | o | e [OW
RTE @ ReDCE i WOTE @ RaE S
Interface V.35 s Fatturn 2E11 £ =4
s RTS Claar s RTS Start
- o Pert: mode BCE, Internal <1k {Q 'ﬁ'; ] L] Q 'd';
oo EAR Cleck rate Jodik o o) EAR -
R Fregercy Clock phase Mormal K; Ra Frogercy /E
- 7 [ B
Resate TP *‘ﬁ" Resote: TP ’#
oG o5
Configure V.35 port parameters correctly Select Test Code Type

Test code type: choose one from 2E7 to 2E21

4). Test process

During the error code test process, the sending line of V.35 interface sends the test PRBS code stream, the

receiving line of V.35 interface detects the received PRBES code stream, and counts the number of line errors

and BIT errors.

5). Test results

The test results include multiple pages showing the statistical results of the error code test.

DCE Araty OM

ERE

V.35 BT G821 (64)
Bit Error @
Errored Second @
Seweraly Errored Sacond B
Error Fres Sacond 218
Avalishle Sacond 218
Unavalishle Second 8
X BEt Ervor WA
% Errored Sacond 6,068
% Seweraly Frrored Second B.268
% Error Free Second 188
X Ayalishle Second 180

I 1

.

&). Save test results asneeded

7). End of Test

Loop PING

In loop mode, in addition to error code testing, self-loop PING can also be used to verify line quality.

1). Test networking
Same as Error Code Test.

2). Test parameters
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Gl;j Qﬁ
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Configure V.35 interface parameters correctly Set Frame Relay Mode to User Side
DR o | | | v [OW
@ RxDTE RXDCE e
- protocol FR-USER |—] gl
s Frame
o om | e ) o
nco ERR Encapsulation IETF N
-
@ Rx frequency DLCT list 188
2047990 Wz '%
@ Loapback
Delay 8.816 ms
Remote TP ‘@
°0
ﬁ M

Set Local IP and Destination IP to be the same
3). Testprocess

During the test, the instrument sends ICMP packets through the transmission line of the V.35 interface, and
receives the ICMP packets returned from the loop on the receiving line of the V.35 interface. The results are

displayed as a percentage.

4). Test results

V.35 PIIG Resultes (4/4) e
Elapze time 800:08:15
Tx packets 18
Ry packets 18
Error packets @
Lost packets @

Loss rate B.88%
Minimus delay @.818 ms
Mverage delay 8900 ms
Maximm delay 8822 ms

LEEH

Exit

e ey VS ¥ 8 Ci 1]
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5). Save testresults asneeded

6). End of Test

Proximal PING

1). Test networking

The proximity PING test is for the WAN port of the proximity router. For barrier detection needs, disconnect
user routers from protocol converters, replace protocol converters with instrumentation, establish
connections with proximal routers, and conduct PING tests to troubleshoot barriers.
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2).Test parameters

| i | | | OB
RDTE ) FxDCE e
Interface V.35 i
CTs RTS ZI Clear
05R R Port mode DCE, imternal clk
oo ERR Clock rate 2848k
R fregquency Clock phase Normal
Loopback
Remote IP
N 2073

Setting V.35 port parameters, in this case, "port mode" generally selects "DCE internal clock”.

If the WAN port protocol is frame relay, the frame relay parameters and DLCI need to be set correctly. In this
case,Frame Relay Mode generally chooses Network Side, and DLCI is determined by the configuration of the
field router.
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= s
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Delay 8.817 ms Freqency
Remote IP ﬁaﬁ"?
o Q-
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Set IP address and PING parameters.

First observe if the Link indicator is green. If the link light is gray, it means that the data link layer protocol of
V.35 port is not up yet and PING test cannot be performed. This situation requires waiting for the link to link
up or checking the configuration.

If the link light turns green, the datalink layer protocol between the instrument and the router is up and PING
is possikle.
Destination IP can use automatically acquired values: click the View button to see the IP address of the WAN
port of the router, which can be used. The destination IP can also be set to another value if there is a special
need. If you can't see the IP address of the router, you need to decide the destination IP based on the field
configuration.
Local IP can be obtained by adding or subtracting one from the destination IP, for example, if the destination
IPis 1.0.0.3, then the local IP can be set to 1.0.0.2 or 1.0.0.4. Local IP can also be setto other values if specific
requirements exist.

3). Test process
During the test, the instrument sends ICMP-REQ packets to the router through the V.35 interface, waits for
ICMP-ACK packets to be received from the router, checks and counts the packet loss, and the results are
displayed as a percentage.

4). Testresults

Elapse time 202:98:15
Tx packets 18
precns
Rx packets 18
Error packets @
| Mesct |
Lost packets @
Loss rate 0.08%

Minimum delay @.218 ms
Mverage delay 8828 ms

Maximm delay 8.822 ms | st |

Exit

. 20730486 15°03
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5) Save test results as needed

6). End of Test

Remote PING

The remote PING test is a test for the WAN port of a remote router. In some cases where loop error testing is not
possible, a direct connection to a remote router can be established to perform PING tests to verify line quality.
1). Test networking

Remote Router

o

——

i : 1
|PhotorotationE1AL35

I
I
I
I
|
1
1
I
I
I
I
1

| e | o | w0 | o [0
@ ReDTE RxDCE R
Interface V.35
cTs RTS
- OTR Port mode DTE, receive clk
) ERR Clock rate 2848k
R frequency Clock phase Mormal
Loopback
Remote IF
—=

Setting V.35 port parameters, in this case, "port mode"” generally selects "DTE receive clock”.
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| o | | | e [OF

Protocol FR-LSER

====== Frame relay
bco ERR Encapsulation IETF

i R freguency DLCT list 188
2847998 Hz

) Loopback
Delay @.816 ns

Remote IP

|

If the WAN port protocol is frame relay, the frame relay parameters and DLCI need to be set correctly. In this

case, "Frame Relay Mode" generally chooses "User Side", and DLCI needs to be determined according to the
field configuration.

| e
& RxDTE RxDCE
Local IP1.8.8.1
CTs @RS
0SR SO Remote IP1.8.8.1
oo ERR DLCI 188
& Rx frequency Frame length &4
KRR Ping count 52
. Frequency 1
Delay 8.817 ms
Remote IP
ﬂ

Set IP address and PING parameters.
First observe if the Link indicator is green. If the link light is gray, it means that the data link layer protocol of V.35
port is not up yet and PING test cannot be performed. This situation requires waiting for the link to link up or
checking the configuration.

If the link light turns green, the data link layer protocol between the meter and the remote router is up, you can
PING.

Destination IP can use automatically acquired values: click the View button to see the IP address of the WAN port
of the remote router, which can be used. The destination IP can also be set to another value if there is a special
need. If the IP address of the remote router cannot be viewed, the destination IP needs to be determined based
on the field configuration.

Local IP can be obtained by adding or subtracting one from the destination IP, for example, if the destination IPis
1.0.0.3, then the local IP can be set to 1.0.0.2 or 1.0.0.4. Local IP can also be set to other values if there is a specific
requirement.
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3). Test process

During the test, the instrument sends ICMP-REQ packets to the remote router through the V.35 interface, waits for
ICMP-ACK packets to be received from the router, checks and counts the packet loss, and the results are displayed
asa percentage.

4). Test results

.35 PING Resultes (4/d)
Elapse time 298:908:15

Export

Tx packets 18
Previous |
fx packets 18
Error packets 8
=
Lost packets @
Loss rate 8.88%

Save

Minimm delay 8.818 ms
Mverage delay 8.828 ms

Maximm delay 8.822 ms Stop |

Exit

-

- 2A23-p4-86 15:83
&). Save test results asneeded

6). End of Test

Network Side Frame Relay Test

1). Test networking

In the case where the WAN port protocol of the router is frame relay, the frame relay test on the analog
network side is for the WAN port of the near-end router. For the purpose of troubleshooting, disconnect the
user router from the protocol converter, replace the protocol converter with instrumentation, establish a
connection with the near-end router, and conduct frame relay testing to troubleshoot the obstacles.
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2).Test parameters
D = | | | e [OF
ReOTE @ RaDCE [ 77
Interface V.35 e
@cTs RTS E| Clear 'G?
@ s - Port mode DCE, internal clk ¥
oo ERR Clock rate 2848k . ]
y ~em— - -
& Rx frequency Clock phase Mormal P
2848890 Hr %
Delay 8.828 us _
Remote TP %
%0
Set V.35 port parameters, in which case "port mode" generally chooses "DCE internal clock”
R o | | | e [OF
@ RxDTE AXDCE [ 77
Protocol FR-USER gl
cTs @RS |Fr-z Relay
ISR JOTR ====== Frame relay . .
nen ERR Encapsulation IETF L
-
'Rx fpﬂm DLCT list 188 _
2847990 Hr %
Delay B.816 us _
Remote TP %
%0
El 2873-p4-86 15-81)

Set frame relay parameters and DLCI correctly. In this case, Frame Relay Mode selects Network Side, and DLCI

is determined by the configuration of the field router.
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3). Test process

During the test, the instrument simulates the frame relay network side, estahlishes the frame relay link with

the router, records and statistics the received and received packets of the frame relay interface protocol.

4). Testresults
The test results have multiple pages, recording the running state information of the frame relay interface.

Elapse time 00:08:37
Clock rate DERas

LMT type CISC0 LM
Link up @
Link doan 37
Tu frames @
Bx frames @
Te status enguery @
Ry status responss @
T« frame sn &

Ax frame sn@

-

gﬁgkgﬁ

FECM @
BECN @
Delete bit flag @

g 1y

Exit

5). Save test results asneeded

6). End of Test

User Side Frame Relay Test

1). Test networking

In the case of frame relay protocol used in router WAN port, frame relay test on analog userside is an

interface protocol testfor frame relay switch.

Remote Router
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—
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2). Test parameters

|| e
@ RxDTE RxDCE
Interface ¥.35
s ATs
0SR oTR Port mode DTE,receive clk
oeo ERR Clock rate 2848k
R freguency Clock phase Mormal
Loopback
Remote TP
Set the V.35 port parameters, in which case Port Mode selects DTE Receive Clock.
DR | o | | e | [
@ RxDTE RxDCE P
o - protocal FR-USER |—‘ B
0SR SO ====== Frame relay ﬁ'z
) ERR Encapsulation IETF -
-
& Rx frequency DLCT list 188
2847990 Hz
@ Loopback . 4
belay 8.816 ms
Rencte IP %’
o)

Set frame relay parameters and DLCI correctly. In this case, "Frame Relay Mode" chooses "FR-User ", and DLCI
is determined by field configuration.

3). Test process
During the test, the instrument simulates a router, establishes frame relay links with ATM or frame relay
switches, and records and counts packets sent and received by the Frame Relay Interface protocol.

4). Testresults
The test results have multiple pages, recording the running state information of the frame relay interface. 33




Elspse time @0:08:37
Clock rate hiEaas
UNT typse CISCD LMD
Link up @
Link ciown 37
T frames @
B Frames @

Tx status enguery @
Rx status responss @

T« frame sn &

Ax frame sn@

BEEAE

Exit

-

5

FECN @
BECN @
Delete bit flag @

EEREE

Exit

5). Save test results asneeded

6). End of Test
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7. Optical Interface Testing

Optical power meter

1). Test Instructions

The meter has a dedicated optical power meter built in.
Wavelength range: 800 to 1700 NM

Calibrated wawvelength: 850/980/1300/1310,/1490/1550

Probe type: InGahs

Power measurement range: -70dBm~+6dBm / -50dBm™~+26dBm
Uncertainty: ++ 0.25dB

Linearity: 0.03dB

Display resolution: 0.01dB

2). Test process and results

0PH port status 0P VFL OTDR $’1
Port Wave len 1318 Z fs
Rx power -78.88 dBm ¢ 2

Ry power @.18 niW

Wave len 1318 rm

Rx Fr‘eq qﬂ
=
L
oy
20
] 2P73-94-96 15:18

The optical power connector is located on the side panel of the instrument. Open the optical power connector,
connect the optical fiber to be measured, and read the current received optical power value directly from the
instrument interface.

3). End of Test

Fiber optic breakpoint test

1). Test Instructions

Fiber optic breakpoint test function, which measures the distance from the current fiber to the distal
breakpoint, end, dirty end, or excessive reflection events.

2). Test process and results
Enter the refractive index parameters of the optical fiber and click Start Test to start the test.
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Pk Wavelength 1318nm — e B
Parameter
Ax power -78.88 dBm Average Time(s) 15 |—J ﬁ'z
Rx power 8,18 Maode EI#] é .
Wave len 1318 rm ange(Ve) 8

-
il
e T

3

3). End of Test

Red light source

1). Test Instructions

The instrument has a special red light source (visual fault detector] built in.
Operating wavelength: 650 nm

Output power: =10mW

Frequency flicker: Off/ Always bright/2Hz

2). Test process

The red light source connector is located on the side panel of the instrument. Open the red light source connector
and connect the optical fiber to be measured. The light-emitting mode selected directly on the interface of the
gauge enables the red light source of the gauge to operate in the specified mode.

e - e [ - [
-
Light mode Closed -

R Light mode |ﬁ’;

3). End of Test
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8. Test Result Management

Built-in FTP Server

The instrument has a built-in FTP server for managing test results.

Manage IP Addresses

Unlike the Ethernet interface used for testing, it is located on the side of the dashboard and has an RJ45
network port, which is dedicated for instrument management. Corresponding to this network port, there is an
IP address for management and data export, called "Manage IP Address".

Connect the network cable to the management outlet on the side of the gauge.

&, If there is a DHCP server in the intranet, the meter will automatically getthe IP address in about 10
seconds;

B. Ifthere is no DHCP server on the intranet or if the meter is connected directly to the computer, the
instrument uses the default local IP address: 192.168.1.6;

C. Click on the "Manage Settings" icon, and in the information box that pops up, you can see thecurrent
"Locally Managed IP Address" of the gauge.

storage medium

Each time the meter is turned on, the default storage medium used is the TF card. You can also choose to use
a U disk as the storage medium through the Storage Selection item in Administrative Settings. Instrument
factory defaults to a 8G TF card.

Browser/Explorer

Connect directly to the computer and instrument with a network cable, and manually set the IP of the
computer to 192.168.1.7.

Turn the instrument on.

Open a browser on your computer and type in the address bar

ftp://192.168.1.6

The browser page will display

fsdcard

fusbdisk

Two directories, click in as needed, and you will see the result file of *.test, which can be "saved locally" to
back up on your local computer.




FTP On The Go PRO

You can also use other FTP client software to download and manage the test result files inside the instrument
in bulk.

9. Warranty Period

TFN offers a one-year warranty on instrumentation hardware, software and solids from the date of
shipment to the customer. TFN Technology also offers customers an extended warranty or a three-year
warranty on the original purchase. In this way, the tester cabinet, software and firmware can be guaranteed
for a longer period of time.

Contacting Customer Service

Please check our website (www.tfngj.com) for updates to this manual and additional application information.
If you need technical or sales support, please contact local TFN Technologies Customer Service.

TFN Technologies (China), Inc.:
Tel / WhatsApp: +86-187652 19251

Email: fattsales1@163.com




