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1. Hardware and Software Required

Paragon-neo

Software version: 11.00.XX and later.

The table below shows the options required to perform EEC and eEEC conformance testing.

Opt. NEO-1G-10G
Opt. NEO-25G
Opt. NEO-40G
Opt. NEO-50G
Opt. NEO-100G

NRZ optical interface options.

Opt. NEO-A-50G
Opt. NEO-A-100G
Opt. NEO-A-200G
Opt. NEO-A-400G

PAM4 optical interface options.

At least one of these
options must be fitted.

Opt. NEO-SyncE-Wander

SyncE Wander and ESMC test to ITU-T G.8262.1 and
G.8262, including MTIE and TDEV analysis.

Opt. NEO-SyncE-MTIE-TDEV

G.8262 MTIE and TDEV Wander Generation

Optional, improves test
coverage.

Opt. NEO-SyncE-Jitter-XX

SyncE Jitter

Specific option
depends on required
interface type.

Accessories

e Optical Transceivers as required — recommended optics lists are available for Jitter testing at this link.

e Cables as required.

Document References

¢ Recommendation ITU-T G.810 definitions and terminology for synchronization networks
¢ Recommendation ITU-T G.8262.1 Timing characteristics of Enhanced EEC (eEEC)

¢ Recommendation ITU-T G.8262 Timing characteristics of Ethernet Equipment Clock (EEC)

e Recommendation ITU-T G.8261 Timing and synchronization aspects in packet networks
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https://calnexsolutions.atlassian.net/wiki/spaces/KB/pages/30769179/Paragon-neo+100G+Which+optics+transceivers+can+I+use

2. Connecting an eEEC/EEC to Paragon-neo

The basic physical connections between Paragon-neo and the DUT are shown below, any changes to this are detailed in
the relevant section.

Information regarding the Paragon-neo front panel connections and interface are detailed in the Calnex Paragon-neo
Getting Started Guide. This document is provided as part of the Paragon-neo on-instrument document set, accessible
from the Help menu in the top right of the Paragon-neo Graphical User Interface (GUI).

Synchronisation O

Source

RefPort

SyncE

1. Connect Port 2 (jitter/wander generation side of Paragon-neo) to the DUT SyncE reference (input) port
2. Connect Port 1to the DUT SyncE output port, this is the SyncE signal to be measured
3. Connect an external PRC quality reference, e.g. 10MHz, to the Paragon-neo Reference input.
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3. How to Configure the Paragon-neo for G.8262.1/G.8262 Wander Tests

The following steps are required to set up the Paragon-neo prior to performing G.8262.1/G.8262 Wander tests:

3.1. Connection to Paragon-neo

3.2. Configuration of Physical Connections

3.3. Test Configuration

3.1 Connection to Paragon-neo

N

A2 w N

3.2 Configuration of Physical Connections

If directed to the Home Page, select SyncE Wander operating mode.

See the Paragon-neo Getting Started Guide for more details.

Verify the physical connections have been completed as described in Section 2.

From a PC on the same network, open a browser and enter the IP address of the Paragon-neo unit.

1. Select Setup Ports then from the onscreen display, select the reference and test ports to be used.

PARAGON-NEO # O

Instrument Made

Setup Ports

Run Apps

Quick Help

References.

Clock Reference Input
Interface: ENC

signal:  ©

Termination: ©
Script Recorder ®H

Frequency Measurements

Clock Reference Output
Interface: BNC

signal: @
© 1oMHz

1pps | ToD Measurements
1pps + ToD Ref Input
Interface:
Signal 1pps Unbs

Threshold {v):

Termination: @ 500

System

Status

1pps Unbial

Test Out Activity

1pps + ToD Ref Out
Interface: ENC

signal
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3.3 Test Configuration

1. Select the Run Apps page. if the presets are not already displayed, expand the Presets panel, then select the SyncE
Wander preset.

Presets A Save/Recall Settings v

Note: Once you have selected this, the status of Port 1/Port 2 Link and Port 1/Port 2 Packets should be green. The
Reference Lock should be green.

ESMC Generation

ESMC Generation (Port1) (=]

Partial Chain Il

Mixed EEC/eEEC
Enhanced S5M &
Cascaded eEECs: [d]

Network Option: felViGhE] v
Cascaded EECs: [
EELLLEE OL-DNU v

B LR 00:00:00:00:00:00:00:00
EventFlag @

Inter-packet Gap: [

MAC Address: [WvVeRvd (Vi)

ESMC Generation (Port2) !

Partial Chain I

Mixed EEC/eEEC I}
Enhanced SSM ¥
Cascaded eEECs: [1]

[T Option 1 -
Cascaded EECs: [}
SSM Code: [RINE v

LS LTSl 00:00:00:00:00:00:00:00
EventFlag @

Inter-packet Gap: 4]

L C et T 00:00:00:00:00:20

The Paragon-neo can generate ESMC messages on both Ports 1and 2. For SyncE conformance testing, ESMC
messages are generated on Port 2 with a user-defined Quality Level (QL) such as PRC.
2. Navigate to the panel ESMC Generation Port 2, this is the output from the Paragon-neo and input to eEEC/EEC.

3. By default, Paragon-neo is configured to use Enhanced SSM message formats. Unselecting the tick-box configures
Paragon-neo to generate standard SSM message format.

4. Selecting the desired Network Option from the drop-down menu pre-populates the appropriate range of SSM codes.

Note: The Network Option should match that of the DUT to ensure that the SSM code is correctly processed by
the DUT.

5. Set SSM code to e.g. QL-PRC, which tells the eEEC/EEC that the clock from the Paragon-neo is of PRC quality.

6. Generate ESMC messages by selecting the
neo is generating ESMC packets.

button. The button LED will turn green to indicate the Paragon-

Note: After any setup changes to the Paragon-neo, ensure the device under test has had time to settle before
making any measurements.

calnexsol.com | 6



4. Measuring Frequency Accuracy — G.8262.1/G.8262 Section 6

Synchronisation O

Source

SyncE
Stimulus / DUT Mode | Pass/Fail Criteria Notes
eEEC ) o ) )
and Free run +4.6ppm fETO?IlLTOSET(;:Vthe section “Testing Option
EEC Option 1 ’ ’
EEC Option 2 Prolonged Holdover +4.6ppm See full n”otes in the section “Testing Option
2 Clocks”, below.

Testing Option 1 Clocks

ITU-T G.8262 clause 6.1 specifies the clock be tested “under free-running conditions”.

ITU-T G.810 clause 4.4 defines freerun as “the operating condition of a clock that has never had an external reference
input, or the clock has lost external reference and has no access to stored data that could be acquired from a
previously connected external reference”. One method to put a clock into the freerun condition is to disconnect all
external references, power cycle the device, then wait for it to boot and the oscillator to fully warm up.

ITU-T G.8262 for Option 1 clocks states: “The time interval for this [frequency] accuracy is for further study. Values of one
month and one year have been proposed”, as it is usually unfeasible to test for this amount of time, Calnex recommends
a test time of 72 hours. If, after a 72 hour test, the maximum FFO value is not close to the limit and is not still increasing
then it can be reasonably assumed that the clock is within the frequency accuracy specification.

Testing Option 2 Clocks

ITU-T G.8262 clause 6.2 the operating mode is specified as “under prolonged holdover conditions”, with the initial
holdover condition being entered after the device has been locked (synchronised operation) for 30 days.

ITU-T G.810 clause 4.4 defines holdover as the operating condition of a clock that was previously locked to an external
reference input but has now lost this reference and is currently using stored data acquired while in locked operation to
adjust the oscillator. After entering the holdover condition the accuracy of the clock will not degrade immediately,
however as the time spent in holdover increases, the influence of the stored data is reduced, and the frequency
accuracy of the clock will degrade. See section 12 in this document for information regarding the steps to put a device
into the holdover condition.

G.8262 does not specifically state at which point in time after holdover is entered that the frequency accuracy is to be

measured, and as explained, this accuracy will degrade over time. The term “prolonged holdover conditions” is not
formally defined however a reasonable interpretation is: the timeframe after which the frequency drift caused by
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oscillator ageing begins to dominate the measurement. A typical timeframe for this to happen is around 48 hours after all
references are lost for an EEC Option 2 quality oscillator, however this can vary significantly between devices.

Considering the complexities of the above, Calnex recommends first running the Option 2 test with the clock in freerun
for 72 hours (see Option 1 clock test above) as this will test the oscillator in its least accurate state. If, after a 72-hour
freerun test, the maximum FFO value is not close to the limit and is not still increasing then it can be reasonably assumed
that the clock is within the frequency accuracy specification. If the clock does not pass under freerun conditions, then the
“prolonged holdover test” below should be run.

ITU-T G.8262 for Option 2 clocks notes the specification is “.. over a time period T of one year”. As it is usually
unfeasible to test for this amount of time Calnex recommends 96 hours for the “prolonged holdover test”, 48 hours after
references lost, then an additional 48 hours.

If the clock does not pass the test above, then further analysis of the results and the device should be performed to gain
a deeper understanding of the clock accuracy after it is put into the holdover condition, and how it subsequently
degrades over time.

Use of FFO Metric

ITU-T G.810 defines Frequency Accuracy as the “maximum magnitude of the fractional frequency deviation for a
specified time period”. Fractional frequency deviation, also known as fractional frequency offset (FFO) is the “difference
between the actual frequency of a signal and a specified nominal frequency, divided by the nominal frequency.” The
Calnex CAT application applies the FFO metric and calculates the associated statistics, including the maximum.

The FFO metric requires a regression time value to correctly estimate the accuracy of the clock, for eEEC/EEC clocks
that are equivalent to a Stratum 3 clocks, the regression time has been taken from the GR-1244-CORE recommendation
as 60 seconds.

Further information on this metric can be found at the following link:

https://calnexsolutions.atlassian.net/wiki/spaces/GDW/pages/78938264/What+is+Fractional+Frequency+Offset+Drift
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Measurement Process

1. Connect the eEEC/EEC to Paragon-neo as shown above. Note that an external reference is mandatory
2. Set up the Paragon-neo GUI as described in Section 3.
3. Putthe DUT into the appropriate mode (e.g. freerun) as described in the previous sections.

4. If not already selected, select Run Apps.

PARAGON-NEO # O

sets ¥ SavelRecal s
N Preset: ave/Recall Setting:

¥ SyncE Wander Measurement (Portl)
Sewp Ports

Run Apps.

¥ SyncE Wander Measurement (Port2)

Sample Period:
Timing Period:

Clock Wander Measurement (10MHz)

ESMC Generation (Port1)

Partial Chain B
Mixed EEC/«EEC I
[CRN 00 0000 00 00-00-00:00

RRINERRY 0 00 00 00.0020

ESMC Generation (Port2)

Measurement
- - O
Event Flag @
MAC Address [IRERVIRER

5. Selectthe

button on the connected port (Port 1) to start the measurement.
6. Test for the recommended test time as described in the previous sections:
e 72 hours is recommended to test a clock in freerun.

e 96 hours is recommended to test a clock in prolonged holdover conditions.

The results can be viewed as the test is running by selecting .

7. To stop the measurement, select the button.
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8. Select to pull up the results in a separate browser tab.

# AT

Select File

TE
Select Metrics 1100 000 000 -

View Results

1000 000 000
Generate Report

Export
900 000 000

800 000 000 -
700 000 000 -
600 000 000
500 000 000 -
400 000 000 -
300 000 000 -
200 000 000 -

100 000 000

100 000 000
]

9. To display the FFO plot, press m then check the clkFFO tick box.

100 000

Elapsed Time [s]

150000

200000

250000

LPOoEBRAN

System
Mask Status
No metric ve m
Metric Statistics

Mean [ns]
Min

Test Type
Test Environment:

Custom

Chart Tools
Markers Editor
Marker 1 Marker2 &
Chart & Zoom mode

-

Visible Elements

&% Emors & Labels & Marks
Th id &% Stati:

@ Dot Plot
Save As Image

X-Axis Display Format:
Elapsed Time

No Mask

Parameters

Frequency Offset Removal

[ ]
Offset
in range:

Data Analysis Range(s)
From To

0 250000

iew Results
10. Select - on the left-hand side of the plot window, select clkFFO from the tabs at the top.

Help
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Calculate

1. In the “Parameters” section in the lower right select Nto for “Stratum 3 clock”, then click the button.

The clkFFO metric plots the value of the FFO for the time corresponding time during the measurement, the maximum
(worst-case FFO) is shown in parts-per-billion (ppb) in the Max [ppb] statistic.

There is no automatic pass/fail for this metric, however, if the Max [ppb] value is between 4600 ppb (4.6ppm) and
-4600 ppb (-4.6ppm) then the clock is within the specification and the test is a pass.

Application [EESYCT I

‘ clkFFO ‘ Mask Status »

Select File
No metrics with active masks

Select Metrics
Metric Statistics "

View Results Mean [ppb] 3755.284

5 Min [ppb] 3641.608

Max [ppb] 3906.883

Generate Report Max-Min [ppb] 265.276
Std. Dev. [ppb] 86.066

Fnin Test Type
Test Environment:

Custom

Chart Tools
Markers Editor

Marker 1 | Marker2 | &

Chart & Zoom mode
= +
& Fit
Visible Elements
&% Erors (% Labels % Markers
Autohide Threshold & Statistics.
@ Dot Plot
Save As Image
X-Axis Display Format:
Elapsed Time

Parameters

Nrg for
Stratum 3 clock

100 000 150 000 200000 250 000
Elapsed Time [s]
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5. Pull-in, Hold-in and Pull-out Ranges — G.8262.1/G.8262 Section 7

RefPort

Synchronisation O

Source

port2 Add ppm offset e

SyncE

SyncE

Pull-in Range (G.8262.1/G.8262 Section 7.1)

The Pull-in range is defined as the largest offset between a subordinate clock's reference frequency and a specified
nominal frequency, within which the subordinate clock will achieve locked mode.

Input Stimulus

Pass/Fail Criteria

Notes

eEEC,
EEC Option 1
and
EEC Option 2

Apply a large frequency
offset ensuring eEEC/EEC is
in holdover. Reduce offset
until eEEC/EEC locks.

eEEC/EEC locks before
offset reaches +4.6ppm.

Lock can also be monitored
by using ESMC (if
supported).

Hold—in Range (G.8262.1/G.8262 Section 7.2)

Hold-in range is defined as the largest offset between a subordinate clock's reference frequency and a specified nominal
frequency, within which the subordinate clock maintains lock as the frequency varies arbitrarily slowly over the frequency

range.
Input Stimulus Pass/Fail Criteria Notes
eEEC
and Not Applicable
EEC Option 1
EEC is locked to the clock
X from the Paragon-neo. The EEC should remain locked at Lock can also be monitored
EEC Option 2

frequency is then offset to
+4.6ppm.

an offset of +4.6ppm.

by using ESMC (if supported).
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Pull-out Range (G.8262.1/G.8262 Section 7.3)

Pull-out range is defined as the offset between a subordinate clock's reference frequency and a specified nominal

frequency, within which the subordinate clock stays in the locked mode and outside of which the subordinate clock

cannot maintain locked mode, irrespective of the rate of the frequency change.

Input Stimulus

Pass/Fail Criteria

Notes

eEEC/EEC is locked to the

EEC should remain locked at

G.8262.1and G.8262 state

eEEC clock from the Paragon-neo. an offset of +4.6ppm but lock this is for further study.
and . .
EEC Obtion 1 The frequency is then offset should extend beyond this.
P until the eEEC/EEC unlocks.
EEC Option 2 Not Applicable

Measurement Process

1. Connect the eEEC/EEC to the Paragon-neo as shown in the diagram at the beginning of this section.

2. Set up the Paragon-neo as described in Section 3, including setting up ESMC with the following settings if using

ESMC to monitor if the eEEC/EEC is switching clock references or going into holdover:

Clock Type Network Option SSM Code
eEEC Option 1 QL-PRC
EEC Option 1 QL-PRC
EEC Option 2 QL-PRS

3. Select the

button on Port 1to start the measurement.

4. Select Wander Generation then select Frequency Offset in the drop-down menu.

Wander Generation | Frequency Offset v

Status:

Press GENERATE to generate a frequency offset.

5. Inthe Offset window, add the Frequency Offset required and click the

Standard G.8262

7 Pull-in, hold-in, and pull-out ranges
7.1 Pull-in range

7.1.1 EEC-Option 1

The minimum pull-in range should be +/-4.6 ppm, whatever the internal

oscillator frequency offset may be.

7.1.2 EEC-Option 2

The minimum pull-in range should be +/-4.6 ppm, whatever the internal

oscillator frequency offset may be.

7.2 Hold-in range

6. To stop the measurement after the desired test duration, select the . button.

7. Select to pull up the results in a separate browser tab.

button.
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8. The Paragon-neo TIE graph indicates if the eEEC/EEC is in or out of lock as shown below.

Note: The capture below shows an example of an EEC tracking lower frequency offsets, then rejecting a high
frequency offset to use its internal clock. Actual behaviour may vary between devices.

Slope change to
~4.6ppm shows EEC

eEEC/EEC locked to Paragon-neo lost lock and using

Jollf oI = g S HiH

incoming SyncE signal at offsets

LN T

internal clock

T
150
Elapsed Time [s]
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6. Wander (Noise) Generation — G.8262.1/G.8262 Section 8

Ref Port

Synchronisation O

Source

SyncE

SynckE

port2 Wander-Free e

Input Stimulus

Pass/Fail Criteria

Notes
(G.8262.1/G.8262 masks)

eEEC
(Constant Temp)

e |Locked Mode
e Wander Free reference
e Constant temperature

MTIE and TDEV Pass/Fail
masks shown in G.8262.1
Section 8.1

G.8262.1:
MTIE — Table 1, Figure 1
TDEV — Table 2, Figure 2

e |Locked Mode

MTIE and TDEV Pass/Fail

G.8262:

(Temp effects)

e Wander Free reference

e Temperature effects

shown in G.8262 Section
8.1.1

(Cilsrlcs:tgrzt!l?enn:p) o Wander Free reference masks shown in G.8262 MTIE — Table 1, Figure 1
e Constant temperature Section 8.1.1 TDEV — Table 3, Figure 2
G.8262:
¢ Locked Mode .
EEC Option 1 MTIE Pass/Fail masks MTIE — Table 2, Figure 1

TDEV — G.8262 states for
further study

EEC Option 2
(Constant Temp)

e Locked Mode
e Wander Free reference

e Constant tem perature

MTIE and TDEV Pass/Fail
masks shown in G.8262
Section 8.1.2

G.8262:
MTIE — Table 4, Figure 3
TDEV - Table 5, Figure 4

(.8262 Section 8.2 also mentions measurements in non-locked mode and refers to Section 11.2 “Long-term phase
transient response (Holdover)”. That scenario is covered in the corresponding section of this test guide. This scenario for

eEEC is for further study.

Measurement Setup
1. Connect the eEEC/EEC to Paragon-neo as shown in the diagram at the beginning of this section.

2. Set up the Paragon-neo as described in Section 3, including setting up ESMC with the following settings if using
ESMC to monitor if the eEEC/EEC is switching clock references or going into holdover:

Clock Type Network Option SSM Code
eEEC Option 1 QL-PRC
EEC Option 1 Option 1 QL-PRC
EEC Option 2 Option 2 QL-PRS
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Measurement Process

MEASURE

1. Select the button on Port 1to start the measurement. To stop the measurement, select the button. It

is suggested that the test should run for 3,000 seconds (50 minutes).

2. Select to view the results in a separate browser tab. The plots will show the captured TIE and the ESMC Rx
and Tx.

AT Application B

TIE | ESMC Port Event: B [
Select File

P-neo SyncE TIE: 100G (Port 1
Select Metrics = g !

Test Environment:
View Results
Custom

Generate Report Chart Tools

Markers Editor
=
Marker 1 | Marker 2| &

Chart & Zoom mode

Save As Image

splay Format

Elapsed Time

< Tx (Port 1) / . P-neo ESMC Qualty: Rx (Port 1)

No Mask
Parameters

Frequency Offset Removal

Data Analysi

3. To display the MTIE graphs, press m then check the MTIE and TDEYV tick boxes.

iew Resulf
4. Select on the left-hand side of the graph, select MTIE from the tabs at the top, then click the

Calculate

button.
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5. The MTIE results can be reviewed against the G.8262.1/G.8262 masks by selecting a mask from the Metric Mask pull
down menu under Masks at the right of the graph.

ar

Seloct File ESMC MTIE ToEV

Select Metrics

P-neo SyncE MTIE: 100G (Port 1)
10004

View Results
Generate Report

Expont

Test Type

nvirenment:

Chart
Markers Editor
Marker 1 Marker 2 &
Ghart & Zoom mode
- +
& Fit

Visible Elements

-
wa As Image

e
Masks
G.8262 EEC Opt. 1 Wander Gen Const

Paramsters

Mo Par

n
Obsarvation Window [5]

6. To display the TDEV graph, select TDEV from the tabs at the top.

7. The TDEV results can be reviewed against the G.8262.1/G.8262 masks by choosing a mask from the Metric Mask
pull down menu under Masks at the right of the graph.

If the mask selected in MTIE has a corresponding TDEV mask, this will automatically be applied.

application B )
TEJESMC | MTE ToEV Mask Status

P-neo SyncE TDEV: 100G (Port 1)
Select Metrics o

View Results

Generate Report -

pepmu

Export
=t Type
Test Environment:
Custom
ool
Markers Editor
Marker 1 | Marker 2 | &
Chart & Zoom mode
& Fan

Visible Elements

Masks.

G B262 EEC Opt 1 Wander Gen Canst! ¥
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8. Pass/Fail indication against the masks is shown in the top right under Mask Status with green highlight for a “Pass”
red highlight for a “Fail”.

Mask Status

1F“J—neo SyncE MTIE: 100G (Port FAIL

PASS

P-neo Synck TDEV- 100G (Port
1
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7. Jitter Generation — G.8262.1/G.8262 Section 8.3

Synchronisation O

Source

RefPort

Port2  Jitter-Free

SyncE

Jitter measurement (Ul pk-pk)

SyncE

Input Stimulus Pass/Fail Criteria Notes

None, unless device eEEC/EEC Output Jitter <0.5 Ulpp

16 requires packet in 60-second window, as G.8262.1
stream to function. 8.3.1Table 3, G.8262 8.3, Table 6.
EEC Output Jitter <0.5Ulpp For compatibility with EEC,
10G lanes None, unless device in 60-second window, as G.8262 8.3, testing eEEC pass/fail as per
(100GbE SR10, requires packet Table 6. G.8262 is recommended.
40GbE, 10GbE) : .
stream to function. eEEC performance is for further study
in G.8262.1
EEC Output Jitter <1.2Ulpp For compatibility with EEC,
25G lanes None, unless device in 60-second window, as G.8262 8.3, testing eEEC pass/fail as per
(100GbE SR/LR4, | requires packet Table 6. G.8262 is recommended.
25GDbE SR/LR) stream to function. eEEC performance is for further study
in G.8262.1

Measurement Setup
1. Connect the eEEC/EEC to Paragon-neo as shown in the diagram at the beginning of this section.
2. Set up the Paragon-neo as described in Section 3.

3. From the Presets panel, select SyncE Jitter.

Presets A savelRecall Settings

4. Selectthe button on the Paragon-neo GUI.
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Measurement Process

1. Select Jitter Measurement.

SyncE Jitter Measurement (Port1)

Elapsed Time Timing Period
Lave setecton ENNCE

00d 00h 00m 00s

Long Term

Jitter Peak-To-Peak {Ulicpk) Jitter RMS {Ulys)

2. G.8262.1and G.8262 specify a peak-to-peak (pp) jitter measurement time of 60s. Select Timing Period, 60s.

SyncE Jitter Measurement (Port1)

Elapsed Time Timing Period
00d 00h 00m 00s
Lane Selection

Long Term

Jitter Peak-To-Peak (Ul pid

Select other periods or manual if required, for e.g. experimentation or observing long-term device behaviour. 60s
must be selected for making a G.8262.1/G.8262 compliance measurement.

3. If multi-lane interfaces are being tested, select the required lane to be tested from the Lane Selection drop down.
These could exhibit different jitter characteristics, and it is therefore recommended to verify jitter performance on
each lane.

SyncE Jitter Measurement (Port1)

/,--.._“
f —

Elapsed Time Timing Period
( measure

Lane Selection

Long Term

Jitter Peak-To-Peak {Ulicpk) Jitter RMS {Ulys)

4. Select the button on Port 1to start the measurement. The results displayed are the peak to peak and RMS
jitter values, they are calculated and displayed when the measurement is stopped.

SyncE Jitter Measurement (Port1)

Elapsed Time Timing Period k3 v

00d 00h 01m 00s
Lane Sclection | A

Long Term

Jitter Peak-To-Peak (Ulppi) Jitter RMS (Ulyms)
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5. Selecting will show the results in a separate browser tab. This can be used further analyse the results if
required, including adding limit thresholds.

O.IT Application [EESVEC I,

Jitter ‘ Port Events | Mask Status »

Select File

No metrics with active masks

Select Metrics P-neo Long Term Peak-to-Peak (Port 1) Long Term Peak-to-Peak = 0.44 Ulpk-pk

Test Type
Test Environme:

View Results

|Custom

Generate Report Chart Tools

Markers Editor

Long Term Peak-to-Peak

Export
10 25 30 Marker 1 | Marker 2 | &
Elapsed Time [s]
Chart & Zoom mode

- +
o Fit

Visible Elements

£ Errors {7 Labels (% Markers
@ Autohide Threshold % Statistics
@ Scatter Plot

Long Term RMS

Save As Image
10 30 45 50
Elapsed Time [s] X-Axis Display Format:

Short Term Peak-to-Peak = 0.3 Elapsed Time

Pai

m Peak-to-Peal

o G o
30
Elapsed Time [s] g Ul Apply

Record No# | Elapsed Time (s) | Long Term Ulpk-pk | Long Term Min Ulpk | Long Term Max Ulpk | Long Term RMS Ulrms |  Short Term Ulpk-pk | Short Term |

Short Te

2%

0.44 0.21 0.03 0.39

0.44 : 0.03

0.44 £ 003

044 0.03

044 : 003

0.44 £ 003

0.44 003
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8. Wander (Noise) Tolerance — G.8262.1 Sections 9.1, 9.2/G.8262 Section 9.1

RefPort

Synchronisation O

SyncE

Optional Wander/ESMC check

SynckE

port2 Add Wander

Source

Input Stimulus Pass/Fail Criteria Notes
The eEEC must:
To check whether the eEEC
G.8262.1: e Maintain the clock within performance is switching references or
eEEC e MTIE Wander of G.8261 limits. going into holdover, the
Level 1" clause 9.2.1.4 e Not cause any alarms. Paragon-neo can measure
Table 8, Figure 17 « Not cause the clock to switch reference. | 1€ wander and/or ESMC QL
of the eEEC output.
e Not cause the clock to go into holdover.
G.8262.1: The eEEC must:
To check whether the eEEC
e MTIE Wander I -
eEEC A e Maintain the clock within performance is switching references or
Table 4, Figure 3 limit
Level 2 2 Imits. going into holdover, the
* TDEV Wander e Not cause any alarms. Paragon-neo can measure
Table 5, Figure 4 the wander and/or ESMC QL
. . e Not cause the clock to switch reference.
e Sinusoidal Wander of the eEEC output.
Table 6, Figure 5 e Not cause the clock to go into holdover.
G.8262: The EEC must:
To check whether the EEC is
e MTIE Wander P s
EEC Table 7, Figure 5 o :\illnz;\iltr:aln the clock within performance switching references or
Option 1 : going into holdover, the
° ¥D§|V ;Vir?der . e Not cause any alarms. Paragon-neo can measure
able 8, Figure
¢ e Not cause the clock to switch reference. the wander and/or ESMC QL
e Sinusoidal Wander of the EEC output.
Table 9, Figure 7 e Not cause the clock to go into holdover.
The EEC must:
G.8262: e Maintain the clock within performance To.cht-::ck whether the EEC s
EEC : : limit switching references or
Option 2 e TDEV Wander Imits. going into holdover, the
Table 10, e Not cause any alarms. Paragon-neo can measure
) the wander and/or ESMC QL
e Figure 8 i
9 e Not cause the clock to switch reference. of the EEC output.
e Not cause the clock to go into holdover.

1 A TDEV wander limit is specified in G.8261 clause 9.2.1.4, however the practical method to test (by counting
transients) is for further study.

2 A Level 2 eEEC as per G.8262.1is intended to be capable of operating in a mixed network with EECs, and as such
the input stimuli are the same as for an EEC Option 1as per G.8262.
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Measurement Setup

1.

Connect the eEEC/EEC to Paragon-neo as shown in the diagram at the beginning of this section.

2. Set up the Paragon-neo as described in Section 3, including setting up ESMC with the following settings if using

ESMC to monitor if the eEEC/EEC is switching clock references or going into holdover:

Clock Type Network Option SSM Code
eEEC Option 1 QL-PRC
EEC Option 1 Option 1 QL-PRC
EEC Option 2 Option 2 QL-PRS

Measurement Process - Initial Setup

1.

Run Apps
Select the button on the Paragon-neo GUI.

2. Select one of the Tolerance options in the Wander Generation pull down menu.

SyncE Wander Generation | Tolerance - G 6262 Option 1 MTIE v |
Frequency Offset
Status: Tolerance - Single Sine

Tolerance - Table Sine

Tolerance - G.8262 Option 1 MTIE
Tolerance - G.8262 Option 1 TDEV Input Wander Tolerance (MTIE) for EEC-Option 1
Tolerance - G.8262 Option 2 TDEV

Tolerance - G.6262.1 Level 1 MTIE

Transfer - Single Sine

Transfer - Table Sine

Standards
Press GENERATE to begin w.

Transfer - G.8262 Option 2 TDEV

0 25 o 2 400 1000
— Time Remaining
GENERATE Observation Interval <[]

00d 00h 00m 00s

There are three methods of generating wander into the eEEC/EEC:

e Tolerance MTIE/TDEV wander (various options), the fastest and most effective way to evaluate eEEC/EEC
performance.

e “Tolerance Table Sine” — applies a series of tones for wander tolerance or for finding maximum tolerable wander.

e “Tolerance Single Sine” — can be used for troubleshooting specific frequencies.

Measurement Process - MTIE/TDEV Wander

Paragon-neo can generate MTIE and TDEV Wander as defined in G.8262.1/G.8262. If your instrument does not feature
MTIE/TDEV Wander Generation then you can use the Table Sine function, detailed in the next section.

1.

Select the wander mask required from the pull down menu. The tolerance mask plot is shown on the right-hand side
of the window. Note that for testing eEEC Level 2, EEC Option 1 should be applied, they are identical.

e Tolerance — G.8262 Option 1 MTIE — Running Time is 1000s (16 mins 40 secs)
e Tolerance — G.8262 Option 1 TDEV — Running Time is 12000s (3 hours 20 mins)

e Tolerance — G.8262 Option 2 TDEV — Running Time is 12000s (3 hours 20 mins)
e Tolerance — G.8262.1 Level 1 MTIE — Running Time is 11 days, 13 hours. 46 mins)
- The duration of this pattern reflects the MTIE mask it is based upon; 4 hours test duration is recommended.

Under Wander Generation, click
Generate/Stop button.

to start the test. The remaining time will be displayed beside the

The test will stop automatically after the running time has elapsed. The test can also be stopped by selecting .
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Measurement Process - Tolerance - Table Sine (Standards)

Used to apply a series of tones that have been chosen to meet the tolerance masks of the relevant ITU specifications.

More information about the tones selected can be found at the following link:

https://calnexsolutions.atlassian.net/wiki/spaces/GDW/pages/10322571/What+Frequencies+should+be+used+for+testing+SyncE+Wander+Tolerance

1. Select Tolerance — Table Sine. The Standard pull down menu is used to select the appropriate tones to meet the

wander tolerance mask.

SyncE Wander Generation | Tolerance - Table Sine

ENERATE to begin wander generation.

GENERATE

Time Remaining
00d 00h 00m 00s

2. Select the wander tolerance mask required. The tolerance mask plot is shown on the Standards tab. Note that for

Settings Status Standards

EEUCHG G.8262 Option 2 v

G.8262 Option 1
G.8262 Option2 'Y

.8262.1

Poin/ Amplitude Dwell
(Cycles)

(I

Page 1 0of4

@2

L]

@4

®ms

testing eEEC Level 2, EEC Option 1 should be applied, they are identical.

e G.8262 Option 1 — Running Time is approx. 15000s (4 hours 12 mins)
e G.8262 Option 2 — Running Time is approx. 14000s (3 hours 58 mins)
e G.8262.1 — Running Time is 12000s (3 hours 20 mins)

(eom

GENERATE

3. Under Wander Generation, click
Generate/Stop button.

|

to start to start the test. The remaining time will be displayed beside the

4. The Paragon-neo will then automatically generate each of the specified tones, showing progress in the Status

column.

SynckE Wander Generation | Tolerance - Table Sine

Status:
ler generation in pros

Time Remaining
00d 03h 10m 59s

5. The test will stop automatically after the running time has elapsed. The test can also be stopped by selecting

Settings Status Standards

Amplitude Dwell
(us) (Cycles)

Point Frequency

Page 1 of 4
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https://calnexsolutions.atlassian.net/wiki/spaces/GDW/pages/10322571/What+Frequencies+should+be+used+for+testing+SyncE+Wander+Tolerance

Measurement Process - Tolerance - Table Sine (Custom)

Can be used to test Maximum Tolerable Wander or for gaining more insights into the performance of the device under
test. The frequencies used must be chosen carefully to avoid Nyquist effects due to sampling.

SyncE Wander Generation | Tolerance - Table Sine v !

Settings Status

Standard

Custom

NERATE to begin wander generation

G 8262 Option 1
LEL - 2560 Option 2 K4 Page 1 0f4

G.8262.1 (Cycles) [l
1500
150
20

Time Remaining 4
00d 00h 00m 00s 4

Reset

Up to 20 different wander parameter sets can be entered in the table.

SyncE Wander Generation | Tolerance - Table Sine v !

Settings Status
NERATE to begin wander generation

RICULEIGE Custom

Point Frequency Amplitude Dwell Page 1 of 4
(T (Cycles) Y
0.25
0.25

Reset
Time Remaining
00d 00h 00m 00s Apply

The Paragon-neo will then automatically generate each of the specified wander sets in turn, showing progress in the
Status column.

SyncE Wander Generation | Tolerance - Table Sine v !

Status:
I generation in progress.

Settings Status

Point Frequency Amplitude Dwell
(us) (Cycles)

o Page 1 0of 4
Time Remaining

00d 04h 08m 47s

Switching between different sets is always done at a zero crossing to prevent phase steps. To change the Table values,
under Settings:

1. Enter the frequency, amplitude, and dwell time (number of cycles the frequency/amplitude pair will be run) for each
wander test point.

e The same frequency with different amplitudes can be entered to find maximum tolerable wander.

e The Reset button, when checked, will restore the values to those defined in table 9 in G.8262.

e Only rows that have the Point check box “ticked” will be executed in the test. To skip over a selection, untick the
Point check box for that selection.

2. Under Wander Generation click to start the test.

3. The test can be stopped manually by selecting .The test will terminate at the next zero crossing.
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Measurement Process - Single Sinusoidal Wander

Can be used for troubleshooting issues at a specific frequency.

Wander Generation |To\erance - Single Sine v

Standards = Settings
NERATE to

Frequency Amplitude
(Hz) {ps)

Elapsed Time
00d 00h 00m 00s

to start the test.

3. Click
up box stating how long to the next zero crossing is displayed.

to stop the test. The test will terminate at the next zero crossing of the wander frequency, and a pop-
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9. lJitter Tolerance — G.8262.1 Section 9.3, G.8262 Section 9.2

Synchronisation O

Source

Applied Jitter
Port 2 a

SyncE

Ref Port

Error Free/Onset of Errors

SyncE

Input Stimulus Pass/Fail Criteria

Notes

For all Jitter values presented:
e Test packet stream from

Paragon-neo.

e ESMC stream from
1G Paragon-neo (if desired).

e The eEEC/EEC does not
drop packets or change
ESMC status (dependent on
test method used).

e The eEEC/EEC does not
Error/Alarm during the test.

e The eEEC/EEC does not go
into Holdover.

e Superimpose jitter to
G.8262.19.3.1 Figure 6/
G.8262 9.2 Figure 9 (same
values).

Allow settling time at each
measurement point.

Either as pass/fail with
presented jitter values at the
mask, or a margin test with
jitter values above mask.

For all Jitter values presented:

e The eEEC/EEC does not
drop packets or change
ESMC status (dependent on
test method used).

e The eEEC/EEC does not
Error/Alarm during the test.

e Test packet stream from
Paragon-neo.

e ESMC stream from
Paragon-neo (if desired).

10G lanes
(100GbE SR10,
40GDbE, 10GbE)
e Superimpose jitter to
G.8262 9.2 Figure 10.
e The eEEC/EEC does not go
into Holdover.

Input Stimulus for eEEC is for
further study in G.8262.1 — for
compatibility with EEC, using
values as per G.8262 9.2
Figure 10 is recommended.

Allow settling time at each
measurement point.

Either as pass/fail with
presented jitter values at the
mask, or a margin test with
jitter values above mask.

For all Jitter values presented:

e The eEEC/EEC does not
drop packets or change

e Test packet stream from
Paragon-neo.

25G lanes
ESMC status (d dent
(100GbE e ESMC stream from rost mtestF?oLéslj(ssdpfn enton
SR/LR4, 25GbE Paragon-neo (if desired). '
SR/LR) e The eEEC/EEC does not

¢ 2“2';262?5023_? ;EZH? Error/Alarm during the test.
e The eEEC/EEC does not go

into Holdover.

Input Stimulus for eEEC is for
further study in G.8262.1 — for
compatibility with EEC, using
values as per G.8262 9.2
Table 13 is recommended.

Allow settling time at each
measurement point.

Either as pass/fail with
presented jitter values at the
mask, or a margin test with
jitter values above mask.
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Measurement Setup

1.

Connect the eEEC/EEC to Paragon-neo as shown in the diagram at the beginning of this section.

2. From the Presets panel, select SyncE Jitter.

Presets A Save/Recall Settings

Run Apps
Select the button on the Paragon-neo GUI, and then on the Jitter Tolerance panel, select Table Sine.

Operation Type

@ Single Sine O Table Sine @ Max Tolerable

In the Jitter Tolerance Table, enter the Frequency, Amplitude and Dwell Time for each row. The GUI initially shows
the standards-compliant default settings for the selected interface. These defaults may be restored by selecting the
Reset table sine button.

Any changes made to the table entries will be highlighted yellow. To apply these changes, click Apply.

Jitter Tolerance !

Operation Ty
Time Remaining >~ M

@ Single Sine O Table Sine @ Max Tolerable
A  Seitings / Results W Show only enabled rows Reset Table Sine

Row Enabled Frequency Amplitude Dwell Time Status Errors
(un (s)

[< NN«

(< NN NN ]

It is possible to measure the received ESMC messages from a device, monitoring for state changes to determine
pass/fail directly from the Paragon-neo. You can switch between the Test Packets and ESMC Measurement method
from the Test Method drop-down selector in the Jitter Tolerance app.

Jitter Tolerance !

Operation Type

r

y - Elapsed Time

{ :Z%EHEP.ATE\ 00d 00h 00m 00s © Ssingle Sine @ Table Sine @ Max Tolerable

L 0D Test Packets v
Test Packets

ESMC Measurement

Mone

6. Note that it is also possible to select None to switch off other test methods and instead monitor the DUT directly for

alarms, etc.
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7.

10.

1.

If ESMC Measurement is selected, then once Generate has been pressed to start the Tolerance test, ESMC
measurement will automatically run on Port 1 (which will be the connection back to Paragon-neo from the DUT during
Jitter testing), and status can be viewed real-time by selecting CAT. It is then possible to view any state changes,
indicating for example that input jitter has not been tolerated and the DUT has switched to an alternate reference
source.

If desired, select Test Packet Settings and configure the test packets generated by the Paragon-neo to meet your
requirements. There are selections for Packet Size, Utilization and Payload plus Source and Destination MAC, and IP
addresses.

~ TestPackets Settings Reset TestPackets

Settings Packet Data - Ethernet

Packet Size: 1472 byte packets. ~ Source MAC: 02:02:02:02:02:02

Utilization 100 % Destination MAC: 01:01:01:01:01:01

Signature: CALNEX01_00000 Packet Type: 08-00

Payload PRBS v

Packet Data - IP (v4)
Source IP 192.168.3.100
Destination IP: 192.168.3.2

To start a Jitter Tolerance measurement, select Generate. The Paragon-neo will now generate Jitter at the selected
Jitter Frequency and Amplitude. The test will cycle through all configured settings and stop automatically.

To manually stop the Jitter Tolerance measurement, select the Stop button.

If using the ESMC method (recommended), launch CAT to monitor for ESMC state changes indicating that the DUT
has lost lock. It is important to verify that the eEEC/EEC does not Error/Alarm or go into Holdover during the test for
all jitter values presented.

TIE / ESMC Port Events
&« ESMC Quality: Tx (Port 1) / ESMC Quality: Rx (Port 1)

Fx (Port 1)

QL-SSU-A/TNC
QL-INV6
QL-SSU-B
QL-eEEC
QL-EEC1/SEC
QL-ST3E
QL-DNU/DUS

ESMC Quality

20
Elapsed Time [s]

If using the test packets method, the result will indicate if any dropped or out of sequence packets were detected,
with a Pass or Fail result appearing for each enabled Frequency/Amplitude pairing after that pair has been tested.

A  Setlings / Resulis nly enabled rows Reset Table Sine

Row Enabled Frequency Amplitude Dwell Time Status Errors
(Hz) wn (s)

a

a

a

a
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10. Wander (Noise) Transfer — G.8262.1/G.8262 Section 10

RefPort

Synchronisation O

Source

port2 Add Wander a

SyncE

Measure Wander

SyncE

Input Stimulus Pass/Fail Criteria

Notes

There is no definition of the input
stimulus to be used in G.8262 or

eEEC In the passband (1Hz-3Hz), the
Tones. phase gain of the eEEC should | G.8262.1. it is suggested that the
be smaller than 0.2dB (2.3%). frequency values are carefully chosen
to avoid aliasing effects, and provide
coverage below, in and above the
passband, with testing including
In the passband (1Hz-10Hz), assessme'nt'ofﬂlter roll-off '
EEC Option 1 Tones. phase gain of the EEC should characteristics - Calnex provides
be smaller than 0.2dB (2.3%). recommgnded llnput values and test
masks directly in Paragon-neo GUI.
Measure EEC output against If your instrument does not feature
TDEV Wander TDEV Pass/Fail masks shown MTIE/TDEV Wander Generation, then
Table 10, Figure 8. in G.8262 Section 10.2 Table you can use the Table Sine function
14, Figure 11. below.
There is no definition in G.8262 of the
input stimulus for an Option 2 clock
using tones - Calnex provides
EEC Option 2 recommended input values carefully

Max bandwidth 0.1Hz, no
minimum bandwidth specified.
First order filter with
20dB/decade is assumed.

Tones.

chosen to avoid aliasing effects and
provide coverage and test masks
directly in Paragon-neo GUI to test
attenuation and filter roll-off
characteristics. These are based on
the G.824 network limit for 1.544 kbit/s
(Option 2 clocks) to test noise transfer
using maximum allowable input
amplitudes for that network type.
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Measurement Setup

1. Connect the eEEC/EEC to Paragon-neo as shown in the diagram at the beginning of this section.

2. Set up the Paragon-neo as described in Section 3, including setting up ESMC with the following settings if using
ESMC to monitor if the eEEC/EEC is switching clock references or going into holdover:

Clock Type Network Option SSM Code
eEEC Option 1 QL-PRC
EEC Option 1 Option 1 QL-PRC
EEC Option 2 Option 2 QL-PRS

Measurement Process — eEEC

1. Tick the Wander Generation check box on the Paragon-neo GUI. Note, you may have to stop any running

measurements and then tick the Wander Generation selection.

2. Select Transfer — Table Sine from the drop-down menu.

SyncE Wander Generation | Transfer - Table Sine v
Frequency Offset
Status io:eram:e - _Iffn;gljlesSme
- olerance - Table Sine

ress GEN egin a N
Rl 1 ance - G.5262 Option 1 MTIE
Tolerance - G.8262 Option 1 TDEV
Tolerance - G.8262 Option 2 TDEV
Tolerance - G.8262.1 Level 1 MTIE
Transfer - Single Sine
Transfer - Table Sine

Transfer - G.8262 Option 2 TDEV

m Time Remaining
GENERATE

00d 00h 00m 00s

3. In Settings, select Standard: > G.8262.1 to populate the stimulus table (and allow appropriate limits to be applied to

capture data).

4. Setthe Sample Period to 1 millisecond (1 kHz)

Setiings Results Standards

Standard: G.8262.1 ~ Sample Period [EiGg v

Capture Port: [3hIa] ~

Point Frequency Amplitude Dwell Page 1of4

(Hz) (us) (Cycles)
@1 14.9
[ ) 101
[ ] S
| 1
®s 032

L

5. The Standards tab shows the gain mask.

Settings Results. Standards

G.8262.1 Transfer Characteristic (Ideal)

0.001 0.01 0.1
Wander Frequency (Hz)
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GENERATE

6. Click the button to start the test. The duration is 46m 30s.

7. The Paragon-neo will show the estimated time remaining at the bottom of the screen and will indicate the progress
as it runs through the test, with pass/fail indication for each test point once complete.

SyncE Wander Generation | Transfer - Table Sine e

Status:
Transfer measurement in progress...

Setlings Results Standards

Point Frequency Amplitude Dwell
(us) (Cycles)

o Page 10of 4
Time Remaining
00d 00h 43m 45s

8. Launching CAT will provide a gain plot, and G.8262.1 limits can be applied, for visualization of DUT filter
characteristics.

Application EESESEL N, T

Satect Flie IE | ESMC v Transfer Port

P-neo Wander Gain Wander Gain (Port 1)
P

Select Metrics
Test Type
View Resuits Test Environment:

Custom

LB ON

Generate Report
Chart Tools

Export Markers Editor
Marker 1 | Marker2 &

er Transfer Chart & Zoom mode
had ki
o Fit

Visible Elements

G.8262 EEC Opl 1 Wander Transfer
Paint# | Wander Freq (Hz) No Mask
Lower Limit (dB)

14.9 [ 3 F G.6262.1 eEEC Wander Transfer
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Measurement Process — EEC Option 1

1.

2. Select Transfer — Table Sine from the drop-down menu.

3.

4.

Tick the Wander Generation check box on the Paragon-neo GUI. Note, you may have to stop any running
measurements and then tick the Wander Generation selection.

SyncE Wander Generation | Transfer - Table Sine v
Frequency Offset

Tolerance - Single Sine

Tolerance - Table Sine

Tolerance - G.8262 Option 1 MTIE
Tolerance - G.8262 Option 1 TDEV
Tolerance - G.8262 Option 2 TDEV
Tolerance - G.8262.1 Level 1 MTIE
Transfer - Single Sine
Transfer - Table Sine

Transfer - G.8262 Option 2 TDEV

NERATE to begin a

Time Remaining
00d 00h 00m 00s

In Settings, select Standard: > G.8262 Option 1 to populate the stimulus table (and allow appropriate limits to be

applied to capture data).

Set the Sample Period to 33.33 milliseconds (30 Hz).

Settings Results Standards
Standard: (G.8262 Option 1 ~ Sample Period: REREN RS
Capture Port:

Point Frequency Amplitude Dwell
(us) (Cycles)

The Standards tab shows the gain mask.

Settings Results Standards

G.8262 Option 1 Transfer Characteristic (Ideal)

0.001 0.01 0.1

Wander Frequency (Hz)

Page 1 of 4
M
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5.
6.

GENERATE

Click the

The Paragon-neo will show the estimated time remaining at the bottom of the screen and will indicate the progress
as it runs through the test with pass/fail indication for each test point once complete.

SyncE Wander Generation | Transfer - Table Sine e

Status:
Transfer measurement in progress...

Time Remaining
00d 00h 43m 45s

Launching CAT will provide a gain plot, and G.8262 EEC Opt 1 limits can be applied, for visualization of DUT filter

characteristics.

Select File Sw G Lo

Seloct Metrics L )

View Results 0

Generate Report

Export

Output

button to start the test. The duration is 46m 30s.

(Cycles)

Page 1 of 4

Application EESEC T

Test Type

nvironment:

Chart Tools
Markers Editor
Marker 1 | Marker 2 | &
Chart & Zoom mode
— +
o Fit

Visible Elements

P

Save As Image

X-Axis Display Format
Elapsed Time

calnexsol.com

34



Measurement Process - EEC Option 2 TDEV

1.

Select Transfer — G.8262 Option 2 TDEV from the drop-down menu. This will display G.8262 TDEV Wander
Tolerance mask for EEC-Option 2.

«| Wander Generation \ Transfer - G.8262 Option 2 TDEYV v !

Standards

Input Wander Tolerance (TDEV) for EEC-Option 2

Time Remaining 10

00d 00h 00m 00s

Obsanation Interv:

Click the button to start the test. Test duration is 3h 20m.

The estimated time to completion of the test is shown at the bottom of the wander generation app.

At any time during the test, it is possible to view the TDEV plot. To display the TDEV results, select to open
CAT in a separate browser tab. The plots will show the captured TIE data.

System  Helf
TE

Select File

P-neo Synck TIE: 100G (Port 1)
Select b

View Results

Generate Report

LPeDmHDN

Test Type

Test Environment:

Chart Tools
Markers Editor
Marker 1 Marker 2
Chart & Zoom mode

-

o Fit

Visible Elements

No Mask

Par;

00:50

To display the TDEV graph, press m then check the TDEV tick box.

View Results
Select on the left-hand side of the graph, select TDEV from the tabs at the top, then click the

Calculate

button.

calnexsol.com |

35



7. The TDEV results can be reviewed against the G.8262 masks by choosing the G.8262 Wander Transfer mask from

the Metric Mask pull down menu under Masks at the right of the graph.

AaTt

Select File
Select Metrics
View Resuits

Generate Report

Calculate

P-neo SyncE TDEV: 100G (Port 1)
1

Application ST R

Test Environment:
Custom
Chart Tools.
Markers Editor
Marker 1 | Marker2 &
Chart & Zoom mode
i Fit

Visible Elements

Save As Image
Resolution

e ———— ]
Masks
Opt. 2 Wander

Parameters

No Paramelers

Pass/Fail indication against the mask is shown to the right under Mask Status Service with green highlight for a

“Pass” and red highlight for a “Fail”.

Mask Status

P-neo SyncE TDEV: 100G (Port
1)
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4.
5.

Measurement Process - EEC Option 2 Using Tones

1. Tick the Wander Generation check box on the Paragon-neo GUI. Note that you may have to stop any running
measurements and then tick the Wander Generation selection.

2. Select Transfer — Table Sine from the drop-down menu.

SyncE Wander Generation | Transfer - Table Sine v
Frequency Offset

Tolerance - Single Sine

Tolerance - Table Sine

Tolerance - G.8262 Option 1 MTIE
Tolerance - G.8262 Option 1 TDEV
Tolerance - G.8262 Option 2 TDEV
Tolerance - G.8262.1 Level 1 MTIE
Transfer - Single Sine
Transfer - Table Sine

Transfer - G.8262 Option 2 TDEV

NERATE to begin a

Time Remaining
00d 00h 00m 00s

3. In Settings, select Standard: > G.8262 Option 2 to populate the stimulus table (and allow appropriate limits to be

applied to capture data):

Wander Generation  Transfer - Table Sine ~

Status:
Pre:

Time Remaining
00d 00h 00m 00s

Click the

Settings

Standai

G.8262 Option 2 v
Custom

262 Option 2
)
3.2

ple Pericd: |EEREIIIES

Amplitude Dwell

(Cycles)

1
0.32

0.1
0.032

button to start the test. The test duration is 4h 10m.

as it runs through the test, with pass/fail indication for each test point once complete.

SyncE Wander Generation | Transfer - Table Sine v

Transfer measurement in pro

Time Remaining
00d 04h 04m 47s

Settings Results

Point Frequency

Standards

Amplitude Dwell

(Cycles)

Page 1 0f 4
L]

Page 1 of4

calnexsol.com

The Paragon-neo will show the estimated time remaining at the bottom of the screen and will indicate the progress

37



6.

Launching CAT will provide a gain plot, and G.8262 EEC Opt 2 limits can be applied, for visualization of DUT filter
characteristics. The G.8262 EEC Option 2 filter has no lower gain limit.

AT Application [ESTETT T

Select File Wander Tr . nts Mask Status

Setoct Motrics. P-neo Wander Gain Wander Gain (Port 1)

Test Type
View Results Test Environment:
Cusiom
Generate Report

DOE "N

Chart Tools
Markers Editor
Marker 1 | Marker2 | &

Chart & Zoom mode

Save As Image
X-Axis Display Format:

Elapsed Time

Masks.

G 8262 EEC Opt 2 Wander Transfer

Point #

Output U nit (dB) a (<) EC Opt 1 Wander Transfer
EC Opt 2 Wander Transfer
2.1 eEEC Wander Transfer

calnexsol.com
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Optional: Paragon-neo single frequency test
This capability can be used for fault finding issues that have occurred at specific frequencies.

1. Select Transfer — Single Sine from the drop-down menu.

+ Wander Generation | Transfer - Single Sine r !

Status:

Setlings Results Standards

Sample Period Jekieeli-a

Frequency Amplitude
(Hz)

Time Remaining
00d 00h 00m 005

3. Click the button to start the test.

4. The Paragon-neo will show the estimated completion time at the bottom of the screen and will indicate the progress
as it runs through the test, displaying the measured Gain (dB) value and a Green (Pass)/Red (Fail) indication vs. 2dB
on the last (Gain) column.

« Wander Generation |Transfer - Single Sine v !

Status: Settings Results Standards

Frequency Amplitude
(Hz) {us)
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11. Short Term Phase Transient Response — G.8262.1/G.8262 Section 11.1

Short term phase transient response

Source
RefPort

Break link or set

portt ESMC to DNU

Measure Wander

Synchronisation O

Input Stimulus Pass/Fail Criteria Notes
To emulate the loss of the link
eEEC input reference is lost for up | Maximum phase transient either:
to 15 seconds and a second at the output due to Change ESMC QL=DNU
eEEC reference input signal, traceable reference switching to (Option 1 Network)
to the same reference clock, is meet mask in G.8262.1 or
available simultaneously. Figure 7. Remove the cable between
Port 2 and eEEC.
To emulate the loss of the link
EEC input reference is lost for up Maximum phase transient either:
to 15 seconds and a second at the output due to Change ESMC QL=DNU
EEC Option 1 | reference input signal, traceable reference switching to (Option 1 Network)
to the same reference clock, is meet mask in G.8262 or
available simultaneously. Figure 12. Remove the cable between
Port 2 and EEC.
To emulate the loss of the link
EEC input reference is lost for up either:
to 15 seconds and a second ;I%r(liEorl;Zuktds;:;tddrg)e/et Change ESMC QL=DUS
EEC Option 2 | reference input signal, traceable ) . (Option 2 Network)
to the same reference clock, is Tabl? 15, Figure 14 in or
. . Section 11.4.2 of G.8262.
available simultaneously. Remove the cable between
Port 2 and EEC.

Measurement Setup

1. Connect the eEEC/EEC to Paragon-neo as shown in the diagram at the beginning of this section.

2. Set up the Paragon-neo as described in Section 3, including setting up ESMC with the following settings if using
ESMC to monitor if the eEEC/EEC is switching clock references or going into holdover:

Clock Type Network Option SSM Code
eEEC Option 1 QL-PRC
EEC Option 1 Option 1 QL-PRC
EEC Option 2 Option 2 QL-PRS

calnexsol.com |
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3. For SyncE Wander Measurement (Port 1), open the Sample Period drop down menu and select a 1ms sample
period.

SyncE Wander Measurement (Port1)

— Elapsed Time . Sample Period

| MEASURE 00d 00h 00m 02s

="
Timing Period
SyncE Wander Measurement (Port2)

Elapsed Time — Sample Period

00d 03h 07Tm 47s Timing Period

ESMC Generation (Port1)

Measurement Process
There are two methods for determining Phase Transient Response with the Paragon-neo:

e Use ESMC Generation (if supported by the DUT).

e Remove the link between Port 2 on the Paragon-neo and the eEEC/EEC input port.

1. Select the button on SyncE Wander Measurement (Port 1) to start the measurement.

2. Launch CAT to monitor results (see below).

3. Use one of the two methods described to create a disruption for a maximum of 15 seconds.

4. If using the Ethernet cable removal method, disconnect the cable between Port 2 and the eEEC/EEC, then reconnect

after 15 seconds.
5. If using the ESMC method:
a) Refer to the ESMC Generation track for Port 2 as shown below.

b) Ensure SSM code is already set to e.g. QL-PRC (Option 1 Network) or QL-PRS (Option 2 Network) and ensure the

button is already selected.

ESMC Packet Inter-packet Gap JitiY] ms
S5M Code geliE=l=Ted v Event Flag MAC Address [EAREIREEVEEN S

c) Inthe SSM Code drop down menu select QL-DNU (Option 1 Network) or QL-DUS (Option 2 Network).

ESMC Generation (Port2) !

& Enhanced SSM

55M Code: |
(LRt G R (00:00:00:00:00:2b
Qi SU-A

Event Flag

Ql
QL-ePRTC Settings Results Standards

QL-=EEC

Standard: (PR Sample Period” |EEREEG
CL-sPRC

Capture Port

6. To stop the measurement, press the . button on SyncE Wander Measurement (Port 1).
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Measuring Results

Note that the method of evaluating the capture for phase transient response is dependent on whether eEEC, EEC Option
1or Option 2 is being evaluated.

eEEC

Monitor the output TIE graph in CAT over the duration (15s) of the test. While the device under test is acquiring the new
reference, the output phase transient should be within the limits of Figure 6 of G.8262.1 (provided below).

170
Initial phase jump
upon reference loss
Phase i
error [ns] :
Slope: 10 ns/s :
20 Second phase jump upon reference !
10 restoration (one jump allowed)
S

t[s]
In CAT, select the appropriate TIE mask from the drop-down menu on the right-hand side of the graph.

To ensure that the start of the mask is aligned with the start of the transient, left click and hold on the left side of the
graph to use the drag function and move the Data Analysis Range from the left of the measurement data to the visible
start of the transient.

Click the button to recalculate the metric. The mask status of Pass or Fail is indicated in the top right of
the screen.

Application [EFEICT I T

Select File LEpzsly Mask Status »

E TIE: 100G (Port
ncE TIE: 1 Port 1
Select Metrica 0 SyncE TIE: 100G (Port 1)
Metric Statistics

View Results

Mean [ns]

Generate Report

follf SRl TN

Export

Test Type
el e e Test Environment:
P-neo SyncE TIE: 100G (Port 1) Custom
[ et Kooy trsh s AU AP S S OO
Chart Tools
Markers Editor
Marker 1 | Marker2 | @
Chart & Zoom mode
- +
& Fit
Visible Elements

£
Elapsed Time [s]

Save As Image
Date / Time TIE (ns)
X-Axis Display Format:

Elapsed Time

Masks
P-neo SyncE TIE: 100G (Port 1)
G 8262 1 eEEC Short-term Phase Tri v

Parameters »

Frequency Offset Removal
ar E TIE: 1
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EEC Option 1

Monitor the output TIE graph in CAT over the duration (15s) of the test. While the device under test is acquiring the new
reference, the output phase transient should be within the limits of Figure 12 of G.8262 (provided below).

1000
Initial phase jump
upon reference loss
Phase error
[ns]
240
Second phase jump upon reference
120 ¥ .
restoration (one jump allowed)
0 0.016 15

Time S [s]

In CAT, select the appropriate TIE mask from the drop-down menu on the right-hand side of the graph.

To ensure that the start of the mask is aligned with the start of the transient, left click and hold on the left side of the
graph to use the drag function and move the Data Analysis Range from the left of the measurement data to the visible
start of the transient.

Click the button to recalculate the metric. The mask status of Pass or Fail is indicated in the top right of
the screen.

System Help

Mask Status "
Select File ask Statu

SyncE: 25G (Port 2)
1200~

Select Metrics

View Results 1000+

Generate Report =

600+
Export

w0 Test Type
Test Environment:

Custom
EC Opt. 1 Short-term Phase
Chart Tools

Markers Editor

Marker 1 | Marker 2 | &

Chart & Zoom made
- +
= Fit
Visible Elements
(% Ermors {9 L

Save As Image
Elapsed Time [¢]
X-Axis Display Format

Elapsed Time

EC Opt 1 Short-term Phase Ti ¥
Parameters "

Frequency Offset Removal
a
in range:
Data Analysis Range(s)
From To
100.6 201.8
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EEC Option 2

1. To view the output MTIE mask for EEC Option 2 ONLY, perform the following:
2. In CAT, choose Select Metrics and then tick the MTIE checkbox.

Select File Clock Measurements

Select Metrics % TIE [ESMC

View Results & MTIE

Generate Report @ TDEV

Export 8 ckMAFE

@ ckFFO

Caleulate

3. Select View Results then select the MTIE tab. Next, select the
will display the MTIE metrics graph.

button on the left of the window. This

Application [ESTEET T,

TIE  ESMC MTIE Mask Status
Select File

No met
SyncE: 25G (Port 2)

Select Metrics s

Metric Statistics

View Results

Generate Report

DOEON

Export
31000
Test Environment:

Custom
Chart Tools
Markers Editor
Marker 1 | Marker 2 | B
Chart & Zoom mode
o +
& Fit

Visible Elements

Save As Image
Resolution

D /110
Masks
Mo Mask

Parameters

No Paramelers

T
(X]
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4. The MTIE analysis can be carried out against the G.8262 masks for Wander Transient which can be selected from the
Metric Mask pull down selection at the bottom of the window.

Pass/Fail indication is shown in the top right under Mask Status with green highlight for “Pass” and red for “Fail”.

Application [JEFSSETAMN
Select File = MTIE

SyncE: 25G (Port 2)

Select Metrics 10000

View Results
Generate Report

Export Test Type
Test Environment
Custom
Chart Tools
Markers Editor
Marker 1 | Marker 2 | &
Chart & Zoom mode
t 5
& Fit
Visible Elements

Save As Image
Resolution

D — 1110

Masks

G 8262 EEC Opt. 2 Short-term Phase Ti
Parameters. "

No Paran

L e B S R R A L e B B 217} e e B B L ¥ e e B N B AR
0.001 (1] 01 1 0

i i
1000 10000 100 000

100
Qbservation Windaw [s]
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12. Long-term Phase Transient Response (Holdover) G.8262.1/G.8262 Section 11.2

Port1

Measure Wander

Break link or set
ESMC to DNU

Synchronisation O

Source

Input Stimulus Pass/Fail Criteria Notes
To emulate the loss of the link
either:
) ) Change ESMC QL=DNU
) ) Maximum phase transient (Option 1 Network)
eEEC input referenceis | gnq excursion at the output P
eEEC permanently lost or due to reference switching or
declared DNU. to meet mask in G.8262.1 Remove the cable between
Figure 8. Port 2 and eEEC
Measure for 10,000 seconds
(approx. 3hrs).
To emulate the loss of the link
either:
) ) Change ESMC QL=DNU
) ) Maximum phase transient (Option 1 Network)
. EEC input reference is and excursion at the output
EEC Option1 | permanently lost or due to reference switching or
declared DNU. to meet mask in G.8262 Remove the cable between
Figure 13. Port 2 and EEC
Measure for 10,000 seconds
(approx. 3hrs).
To emulate the loss of the link
either:
Maximum phase transient ch ESMC QL=DNU
and excursion at the output 5 ar'19e2 N k_
EEC input reference is due to reference switching (Option 2 Network)
EEC Option 2 | permanently lost or to meet mask in G.8262 or
declared DNU. 11.2.2 and Table 14, including | Remove the cable between
1stand 2"9 derivatives of Port 2 and EEC
phase vs time. Measure for 10,000 seconds
(approx. 3hrs).

calnexsol.com |
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Measurement Setup and Process

Set the ESMC being generated on Port 2 of the Paragon-neo to e.g. QL-PRC (Option 1 Network) or QL-PRS
(Option 2 Network). This will cause the DUT to lock to this signal and hence to the Synchronization Source.

After allowing the DUT to settle [leave for at least 900s (15 minutes) or as long as it takes the device to become
fully synchronised] measure the wander on Port 1. The resulting graph should be flat and the Offset
measurement at the bottom of the Wander TIE graph should indicate 0.000 ppm.

The ESMC received from the DUT on Port 1 should match the input QL (e.g. QL-PRC or QL-PRS)

Restart the wander measurement and then set the ESMC on Port 2 to DNU (Option 1 Network, Do Not Use) or
QL-DUS (Option 2 Network, Don’t Use for Synchronization).

This should cause the DUT to search for an alternative external clock signal to lock to. As there are no other
external signals the DUT will use its internal clock. The ESMC messages on Port 1 should reflect this change
with the appropriate Quality Level e.g. EEC1.

The TIE graph should show the SyncE signal from the DUT start to drift off. Leave the capture running for a
minimum of 10,000 seconds (approx. 3 hours) then stop the measurement.

It should be noted that there is no maximum timeframe that this specification applies so there is no maximum
measurement time. The CAT mask will be applied for the whole test, regardless of duration.

Monitor the output TIE graph via CAT throughout, or at the end of, the test.

The output TIE should be within the limits shown above for the chosen device type. Select the appropriate TIE
mask from the drop-down menu on the right-hand side of the graph. To ensure that the start of the mask is
aligned with the start of the transient, left click and hold on the left side of the graph to use the drag function
and move the data analysis range from the left of the measurement data to the visible start of the transient.

Pass/Fail indication against the masks is shown to the right under Mask Status Service with green highlight for
a “Pass” and red highlight for a “Fail”

Application [EETEE I

Select File
Select Metrics

View Results 100,000 |

80,000
Generate Report Chart Tools
50,000+
" Markers Editor
Export .
Marker 1 | Marker2 | &
Chart & Zoom mode

E TIE" 100G (Port 1)

2 400 : 80
Blzpsed Time 1

P-neo ESMC Quality: Tx (Port 1) / s P-neo ESMC Quality: Rx (Port 1)
aLSTUUNK |
QL-aPATC +

y: Rx (Port 1) uency Offset Rem:
SyncE TIE: 10

T

a0
Elapsad Time fs]
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