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Calnex Solutions Ltd

Testing Sync-E Wander to ITU-T G.8262

This document outlines the test process for testing Wander of FE and 1GbE SyncE network elements to
(G.8262 using the Calnex Paragon Sync.

Covered in this document is;
1. Wander Generation — G.8262 Section 8
2. Wander Tolerance - G.8262 Section 9
3. Wander Transfer — G.8262 Section 10
Appendix 1 - G.8262 Wander Testing; Practical interpretation guidance
Appendix 2 - Using a Wander Generator as the Reference Source

Appendix 3 - Using a Function Generator as the Reference Source

Hardware and Software required.

e Paragon Sync
o Option 110 — 1GbE (Optical and electrical support)
o Option 203 — SyncE features
o Paragon S/W version x87.1 or higher

e Wander Generator (JDSU ANT-20) OR Function Generator for Wander Tolerance and Wander
Transfer tests

e Synchronisation Source
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1.

Wander Generation — G.8262 Section 8

Test Setup

10MHz, 2.048MHz, E1, T1 O

Paragon GUI
&
TimeMonitar

Wander free %
100MMG SyncE

Source

Ext Ref Port
Back Panel

Port 2

Measurement Setup

Paragon Setup

a)

b)

c)

d)

Start the Paragon GUI
Select “Operating Mode”

Select “Sync Ethernet (Wander Measurement)”

«— Paragon Remote Client - - Eo—— - ——

File Instrurnent(s) Setup Operating Mode  SelectFlow  PacketSync Settings  Capture  Impair  Graph  Data Tools
FH oo i 02 Cc Ol ky Mi=EE B T
SETTINGS Sample... Sample Perind  Time-Intersal Error (T...
Start Up Ethemet
100BaseT
Hid
M
Thry: TEANSPARENT
Setup Interface Operating Maode ﬁ
STATUS Made
Port 1 Port 2 =
EICES
[oimE -
GOOD FETS GOCD PETS ) 1583
[REFLOCK | sYNCE LOCK ) Services
FLOW FILTER ( (@ 5ync Ethernet (Wander Measurement) ]
Select Flow |Prev| |Next

() SONET Delay
HO FILTERS ACTIVE
Packet Transport

() Extended CES {option 209)

Close

PacketSync Settings

Close the “Operating Mode” Window.
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e) Select “Setup Interface” and then “Physical Settings”

Physical Interface Settings

Recall Factory Settings

Standard

(s0H (C)SOMET (%) Ethermet |[C]Syne E Clack R -2 T

Clock Source

Ext. 75ohm Ext. 100ohm
10m (71 ternary
(3)E1 | 2.048MHz (JEL ternary

Line Rate | 1GHE w Conktainer Type

Interface Foreground TS
(O Electrical (&) Optical Rl 7

Auko Megoatiake

() Internal

GbE Phy Settings
Port 1

Part 2

Close

f)  Uncheck “Sync E Clock Rx->Tx” — (Locks Port 2 to the External Reference Clock)
g) Select the External Clock source being used

h) Select the Line Rate (100BaseT or 1GbE)

i) If 1GbE, select Electrical or Optical Interface

i) Close the Window

Measurement Process
Refer to Appendix 1 for G.8262 testing guidance

Start Capture

a) Select the “Start Capture” button to start measurement.
b) For the graph to auto update, select from the menu "Graph” => “Auto Graph Refresh” => “On”
c) To stop the measurement select “Stop Capture”

d) To evaluate MTIE and TDEV, select “Tools” => “MTIE/TDEV Analysis”.

Impair Graph Data Help

Sample Period | Time-In [NTRRTS RIS 00 =0
0,000000000 TR L]
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e) The TIE graph will be displayed.

@TIE analysis " = | B S
TIE Options
18.0-

TIE data fram ta
125 - B CinxMTieTdevDutput.csv

=
L
=
'1DD 1 ] 1 1 ] ] 1 1 ] ] ] ] 1 ]
000 2500 5000 F500 10000 12500 15000 17500 20000 22500 250.00 275.00 300,00 32220
Samples: 9667 Sample rate: 30/ s
Zoom & analysis range Marker Drift rate Frequency offset
Time [s1§ oo | o d T terad] || 2.8E-7 ppm/s A11E6 ppm
TIE [ns] & 15.00) A0.00) | -10.00] [ eliminate

f)y Click the MTIE/TDEV _ button at the bottom of the Window and the following
window will be displayed

[ MTIE.analysis - - E=Aal™ )
Snalysis Export Options
10000.0-

1000.0-

100.0-

MTIEATDEY [nz]

10.0-

Observation interval [z]

01-
1.00 10,00 100.00 1000.00 10000.00 100000.00

I connect points  Analysis range [s1 | ooof | 32220) Sample rate: 30/s

v M MTIE =

v W TDEV ||_

TDEV: N/1Z - rec. 0.172

[ pwoe | cieor | e | (S

g) Ensure the boxes for “MTIE” and “TDEV” are ticked

[v W HTIE
[ W TDEV
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h) Tick the “Masks” box and select either ITU-T/SEC Opt 1 (G.813) or ITU-T/SEC Opt 2 (G.813)
and click OK.
These G.813 masks are the same as ITU-T/EEC Opt 1 (G.8262) and ITU-T/EEC Opt 2 (G.8262)

= F,ié Ring Select Popup [ ]
Sample Period  Tirne-Interval Error (T..
1,000000000 ; 0.000000000 T J
0.033333320 ; 0.000002000 ETSI / SEC Metw, IF [ETS 300 462-31)
0066666640 & 0.000000000 ETSl /55U (ETS 300 462-4-1)
. ETSl 4 55U Natw. IF [ETS 300 462-3-1)
0.058999960 : -0,000000000 GR953 051 Derived
0,133333280 ; 0,000000000 GR253 D51 Filtered
o GR253 OC-M Generation
l’v_ﬁ: MTIE. .analysis GR253 DC-N Transient Requirement
GR253 OC-M Tranzient Objective
el C ol tgoptions GR253 SMC Transient
10000.0- GR253 D51 Mapping Phase War,
GR253 D51 Single Pt Phase Yar.
GR253 D51 Periodic Pir. Phase Var.

1 GR253 D53 Mapping Phase War,
1000.0- GRZ253 D53 Single Pt Phase Yar,
GR253 D53 Burst Pt Phase Var
1 GR253 D53 Transient Ptr. Phase Var.
| GR253 D53 Perindic: Pir. Phase Var
100-0‘—_——_'__'_____,_’———" GR1244 D51 Generation [limited temp. var.]
GR1244 D51 Generation [temp. war.]
i GFA1244 Statum 2% 3
(GR1244 Stratumn 3
0y : ITU-T #PDH Sync.IF (G.823)
= i ITU-T / PRC (6.811]
| ITU-T / PRC Netw IF [G.823, G.825]
e ITU-T /SEC Mebw. IF [G.823, G825
- Ipt.1 [[3
ITU- pt.2 (5.
ITU-T /SEC Hold, Opt. 2 [G.813]
ITU-T #SEC Trans. Opt. 2(G.813)
A ITU-T # G510 Netw. IF [G.823, G.825]

MTIE/TDEY [ns]

01-,

! ! |
1.00 1000 100.00 1000.00 ITU-T /55U Type | [G.612)

ITU-T # 55U Type I, Il (5.512)
ITU-T #5500 Type IV (5.812)

[+ connect points Analysis range [s] [ ool | 322.20
[V W MTE ‘ = ITU-T /1544 khit/s Mapping (5. 783]

v Masks |ITU-T/SECOpt1 (G813 ITU-T #1544 khit/s Single Ptr_ 5 783
|7 W Toey ITU-T #1544 kbit/s Periodic Ptr. [G.783]
TDEY ITU-T / 44736 kbit/s Mapping [G.733]
ITU-T /44736 kbits Sinals Pr. [G.783]

ITO-T # 44736 Kbit/s Burst P, (G 753) oK
_ Prl| | ITU-T / 44736 khit/s Transient Py (G.783)
= = IT0-T # 44736 kbit/s Periodic Py, (G.783] |

ITU-T / 44736 khit/s Nebw. IF [G.624] | Cancel I

i) Click the Analysis _ button and the MTIE and TDEV measurements will be shown and
can be analysed against the masks. With the screen also showing a Pass/Fail indication.

F_ﬁ MTIE.analysis =2 s
Analysis  Export  Options
100000 -

ClnshTieTdevOutput cav— 0.00- 322 205

1000.0 -

EZ 1000-
= —___,__.—————""—'f
=
=
it

o wv/

o (Obzervation interval [s]

o o0 1,00 100 100 00 1000 00 joobon 1ooadogo
¥ comnect points Analysis range [s] | oo | 3220  Sample rate: 30/s
[v W I

v W TDEV ||7Masks TU-TJSEC Opt. | (G13) -]

TDE¥: Nf12 -rec. 0.172

[ ] oo | (oo | [

<
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2.

Test Setup

E1/T1 + Wander

Ext Ref Port
Back Panel

Port 2

SyncE + Wander

100MMG SyncE

Measurement Setup

Paragon Setup

a) Start the Paragon GUI

b) Select “Operating Mode”

Wander Tolerance — G.8262 Section 9

2.048MHz,
E1.T1

—@

Synchronisation
Source

% = Event Detection

—maintaining the clock within performance limits
—not causing any alarms

—not causing the clock to switch reference

—not causing the clock to go into holdover

c) Select “Sync Ethernet (Wander Measurement)”

- Paragon Remote Client

-

e

File Instrurnent(s) Setup  Operating Mode  Select Flow  PacketSync Settings  Capture  Impair  Graph Data Tools

FL @awo = 0w

COM lkw Mhkheh @ B %

Start Up

Setup Interface

Select Flow

PacketSync Settings

SETTINGS

Ethemet
100BaseT
Hid
Hid

Thea: TRANSPARENT

ITATUS

Fort 1 Fort 2

| LWE O LINE
GOODPKTS GOOD PKTS
FEFLOCK SYNCE LOCK

FLOW FILTER

Prev| |Next

HO FILTERS ACTIVE

Sample..

d) Close the “Operating Mode” Window.

Sarnple Period  Time-Interval Ervor (T..

Cperating Maode

Mode
@ CEs
() 1588

() Services

( (@ Syne Ethernet (Wander Measurement) j

() SOMET Delay
Packet Transpork

() Extended CES (option 209}

Close
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e) Select “Setup Interface” and then “Physical Settings”

Recall Factary Settings

Standard

(OspH (O SoMET (&) Ethernet  |[]Sync E Clock R - Tx

Clock Source ‘

Ext. 75ohm Ext, 100ahm
O 10m (71 ternary

() Internal
(3)E1 | 2.048MHz (E1 ternary

Line Rate | 1GhE w Container Type
Interface Foreground STS
() Electrical (%) Optical e 7

Auko Megaotiake

GBE Phy Settings
Port 1

Part &

Close

f)  Uncheck “Sync E Clock Rx->Tx” - (Locks Port 2 to the External Reference Clock)
g) Select the External Clock source being used

h) Select the Line Rate (100BaseT or 1GbE)

i) If 1GbE, select if using Electrical or Optical Interface

i) Close the Window

Setup of the Wander Generator
a) An E1/T1source with a Wander Generator such as a JDSU ANT20 should be used

b) For setup refer to Appendix 2
c) Note — alternatively a Function Generator can be used to perform this measurement. Refer to

Appendix 3 for instructions.

Measurement Process
Refer to Appendix 1 for G.8262 testing guidance

a) Start the Wander test (eg. MTW) on the Wander Generator
b) Check that with the wander at the input, the EEC is
i. Maintaining the clock within performance limits
ii. Not causing any alarms
iii. Not causing the clock to switch reference

iv.  Not causing the clock to go into holdover
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3. Wander Transfer — G.8262 Section 10
Test Setup

10MHz, 2.048MHz E1, D51

()

Synchronisation

Source Paragon GUI
&
Ext Ref Port TimeMonitor
Back Panel

=

._'_'-"" | R)(
E E1/T1 with Wander ; SyncE Port 1
g T, I

| 100MAG SyncE

Measurement Setup

Paragon Setup
a) Start the Paragon GUI

b) Select “Operating Mode”

c) Select “Sync Ethernet (Wander Measurement)”

«~ Paragon Remote Client — - po—

File Instrument(s) Setup Operating Mode  Select Flow  PacketSync Settings  Capture  Impair  Graph  Data Tools

FEH oo =i &2 c OB Ik Mk=EW B ?

SETTINGS Sample., Sammple Petiod  Time-Intersal Error (T,

Start Up Ethernst
100BaseT

Hia
Hia

Thm: TRANSPAREHNT

Setup Interface Operating Mode &
STATUS Mode
FPort 1 Port 2 @ CE5
GOOD PETS GOOD PETS © 1588
[REFLOCE] SYHCE LOCK () Services
FLOW FILTER ( (@ Sync Ethernet (Wander Measurement) j
Select Flow Prev| |Next

() SOMET Delay
HO FILTERS ACTIVE
Packet Transport:

(7 Extended CES {option 209)

Close

PacketSync Settings

d) Close the “Operating Mode” Window.
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”

e) Select “Setup Interface” and then “Physical Settings

Recall Factory Ssttings

Standard
(OsoH (OsoMeT EEthernet  |[C]Syne E Clock Rx - Tx

Clock Source ‘

Ext, 75ohm Ext. 100ohm
oM (I T1 ternary

O Internal
(S)E1 | 2.048MHz (JE1 ternary

Line Rate | 1GbE v Container Type
Interface Foreground 5TS
() Electrical (%) Optical Feremaurd o7

Auta Negatiate

150E Phy Settings
Fort 1

Port 2

Close

f)  Uncheck “Sync E Clock Rx->Tx”

g) Select the External Clock source being used

h) Select the Line Rate (100BaseT or 1GbE)

i) If 1GbE selected select if using Electrical or Optical Interface

i) Close the Window

Setup of the Wander Generator

a) An E1/T1source with a Wander Generator such as a JDSU ANT20 should be used. For set up
refer to Appendix 2

b) Alternatively a Function Generator can be used. Refer to Appendix 3 for instructions.

Measurement Process
Refer to Appendix 1 for G.8262 testing guidance

a) Start the Wander test (eg. MTW) on the Wander Generator

Start Capture

b) On the Paragon, select the “Start Capture” button to start measurement.
c) Forthe graph to auto update select from the menu "Graph” => “Auto Graph Refresh” => “On”
d) To stop the measurement select “Stop Capture”

e) To evaluate MTIE and TDEV, select “Tools” => “MTIE/TDEV Analysis”.

Impair  Graph  Data IE! Help

Sample Period | Time-In IR SRR R i‘
0.000000000 : LR AW [N TH N
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f)  The TIE graph will be displayed.

& TIE analysis . = | 5 [
TIE Options
15.0-

TIE data from  to
12:5] R

10.0-

B CinzMTieTdevOutput.csv

TIE [ng]
ra
o
1

'1D-D_I ] 1 1 ] ] ] 1 1 1 1 1 1 ]
000 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000 275.00 30000 32220
Samples: 9667 Sample rate: 30/ s
Zoom & analysis range Marker Driftrate | ‘Frequency offset —

Time [s]I D.DDlI 322.2u|l 161.10} {l -2.8E-7 ppm/s -1.1E-6  ppm
TIE [ns] I 15.DD|I -10.00” -1D.DD| [ eliminate

g) Click the MTIE/TDEV _ button at the bottom of the Window and the following
window will be displayed.

; - — .
[ MTIE. analysis o o
Analysis Export Options
10000.0-
1000.0-
2
= 100.0-
w
]
h =
L
I & 100
=
|
1.0-
oe Observation interval [g]
1.0 10,00 100.00 100000 1000000 100000.00
[ connect points Analysis range [s] | ooof | 32220 Samplerate: 30/s
[V W MIE ;
[v M TDEW ‘ ‘
TDEY: Nf12 -rec. 0.172
. [ [ oo | —

h) Ensure the boxes for “MTIE” and “TDEV” are ticked

[ M WMIE
[ W TOEV
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i) Tick the “Masks” box and select either ITU-T/SEC Opt 1 (G.813) or ITU-T/SEC Opt 2 (G.813)
and click OK.
These G.813 masks are the same as ITU-T/EEC Opt 1 (G.8262) and ITU-T/EEC Opt 2 (G.8262)

: z ﬁ Ring Select Popup |
Sample Period  Time-Interval Ervor (T..
1.000000000 ¢ 0.000000000 AP R EES] &l
H - -
(IEEEEEENG DRI ETSI / SEC Netw, IF [ETS 300 46231)
0.066666640 © 0.000000000 ETSI /S5 [ETS 300 462-4-1)
0.033339860 ¢ -0.000000000 ELol sl el ESalidke S]]
0,133333280 : 0.000000000 GR253 D51 Filkered
T GR253 OC-H Generation
l’i‘; MTIE..analysis GR253 OC-M Transient B equirement
2 GRZ253 OC-M Trangient Objective
22 Epa TR Cptions GR253 ML Trasisnt
10000.0- GR253 D51 Mapping Phase Var.
GR253 D51 Single Ptr. Phase Var.
GR253 D51 Periodic Ptr. Phase Var.

GR253 D53 Mapping Phase War.
1000.0- GR253 D53 Single Ptr. Phase Var.
GR253 D53 Burst Pir. Phaze Var.
GR253 D53 Transient Ptr. Phase Var.
I GR253 053 Penodic Ptr. Phase Var.
100 D-__'__'____'_,__,__’——"~ GR1244 DS Generation [imited temp. var.)
GR1244 D51 Generation [temp. var.)
i GR1244 Stratum 2 & 3
GR1244 Stratum 3
10.0- : ITU-T / PDH Syne.IF [G.523)
E=Eeniiieer i e e ITU-T / PRC (G 811)
i ITU-T # PRC Meba IF [G.823, G.825]
ITU-T / SEC Netw. |F [G.823, G.825)
ITU-T / SEC Opt.
ITU-T / SEC Opt 2 [G.213]
ITU-T #SEC Hold. Opt. 2 [G.813)
ITU-T # SEC Trars, Opt, 2 [5.813)
Y ! ITU-T 550 Metw. IF [5.823, G.825)
1.00 10.00 100.00 1000.00 ITU-T 7550 Type | (G.812)
. ITU-T 55U Type |1, I [G.812)
[V connect points Analysis range [s] I i DUI 322.20 ITU-T 55U Type IV [5.812)
| - ITU-T 7 1544 kbit/s Mapping [5.753)
¥ Masks ITU-T/SECOpt1(G.813) ITU-T #1544 kbit/s Single Ptr. [G.783)
W Toey ITU-T #1544 kbit/s Periodic Pir. [G.783)
TDEY ITU-T 7 44736 kbit/s M apping [5.753]
ITU-T / 44736 kbit/s Single Ph. [G.783)

ITU-T / 44736 kbit/s Burst Pr, (G 783)
_ peli| 1 ITU-T 7 44736 kbiss Transient P (G.783) =
= = ITU-T 7 44736 kbit/s Periodic Pu. [, 783]

ITU-T / 44736 khit/s Metw. IF [5.624)] i Cancel I

MTIE/TDEY [rs]

i) Click the Analysis _ button and the MTIE and TDEV measurements will be shown and
can be analysed against the masks. With the screen also showing a Pass/Fail indication.

F MTIE. analysis e
Analysis  Export  Options
B ClrebATie TdewQutput e 0.00- 32220 =
1000.0-
2 100- e
=
=
=
]
= .——/—‘—J_Jd———,.—"
ot
10- '\\_,,_,.‘-M-‘//
o Obzervation interval =]
Rl 030 1.00 1000 10000 100,00 jouioog 100000.00
IV connect paints Analysis range [s] | ool | 32220 Sample rate: 30/s
[ W MIIE
[+ M TDEV ||7 Masks |ITU-T/SEC Opt.1 (GA13) -/ ‘
TDEV: Nf12 - rec. 0.172
e [em | [ | R
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Appendix 1 — G.8262 Wander Testing; Practical interpretation guidance

EEC-Option 1: E1 based hierarchy

Input S e -
Test . P Pass/Fail Criteria Interpretation Notes
Stimulus
Wander , licabl MTIE & TDEV pass/fail masks
: not applicable shown in
Generation G.8262 Section 8.1.1.
The EEC is;
Sinusoidal i. Maintaining the clock
stimulus. within performance limits For item i. of the Pass/Fail Criteria, the Standard states that "The exact performance
Wander Defined in ii. Not causing any alarms limits are for further study." (G.8262, Section 9)
Tolerance G.8262 iii. Not causing the clock to
Section 9.1.1, switch reference Without further guidance from the Standards, it is suggested that items ii - iv are the
Table 8 & iv. Not causing the clock to primary methods used for determining conformance.
Figure 7. go into holdover
{G.8262 Section 9}
There is no definition of the input stimulus to be used in G.8262.
Wander Gain < 0.2dB (2.3%
Transfer Not defined. {élggéz .Secti(oﬁ 15}) Without further guidance from the Standards, it is suggested that the amplitude and
(Note) ' frequency values associated with mask points labelled f1, f2 & f3 on G.8262 Section
8.1.1, Table 8 & Figure 7 are used.
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EEC-Option 2: T1 based hierarchy

Input R .
T . Pass/Fail Criteria Interpretation Notes
est Stimulus P
MTIE & TDEV pass/fail
GZ\Lae?':ﬁgn not applicable masks shown in
G.8262 Section 8.1.2.
Input Stimulus:
A TDEV graph is defined in the input stimulus in G.8262. General purpose modulation
sources capable of this output are not readily available.
Without further guidance from the Standards, the following approaches are suggested;
The EEC is: A) In general, the Wander Tolerance requirements are more severe for Option 1 type
’ networks than Option 2 type networks in G.8262 and in G.812. Therefore, if the
_ i. Maintaining the clock equipment is being designed for both networks, testing to Option 1 requirements as
TDEV stimulus. within performance limits specified above will suffice.
Defined in ii. Not causing any alarms B) If the equipment onl : ; ; ;
y requires to comply with Option 2 type networks, comparing the
Wander G.8262 iii. Not causing the clock to

Tolerance Section 9.1.2,

switch reference

limits in G.812 to G.8262, they are very similar. In the absence of guidance from the
Standards, it is suggested that a set of points with amplitude and frequency values

Table 9 & iv. Not causing the clock to from the mask defined in G.812 Section 9.1.3, Table 14 & Figure 5 are used as the
Figure 8. go into holdover stimulus.
{G.8262 Section 9) Pass/Fail Criteria:

For item i. of the Pass/Fail Criteria, the Standard states that "The exact performance
limits are for further study." (G.8262, Section 9)
Without further guidance from the Standards, it is suggested that items ii - iv are the
primary methods used for determining conformance.
A TDEV graph is defined in the input stimulus in G.8262. General Purpose Modulation

Wander oB ( \ Sources capable of this output are not readily available.

T f . Gain <0.2dB (2.3% o ) i
ranster Not defined. {G.8262 Section 10} In the absence of guidance from the Standards, it is suggested that a set of points with
(Note) amplitude and frequency values from the mask defined in G.812 Section 9.1.3, Table 14

& Figure 5 are used as the stimulus.
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Testing configuration for the Wander Transfer Measurement.

The figure below from G.8264 shows the conceptual block diagram for an Ethernet Equipment Clock
(EEC). It shows that the selection between the various sources of the reference input is performed before
the configured source is applied to the Synchronous Equipment Timing Generator (SETG) i.e. the internal
clock generation function.

Inputs Outputs
a I
Selector
— P Selector
A C > T4 -> External
ETY ->TE >
STM-N -> T1 P Selector > g%:g/
PDH -> T2— % B G.8262 » T0->SDH/ETH
External -> T3 > equip.
\_ /

Figure A.2/G.8264: Hybrid SDH/Synchronous Ethernet “SETS” function

Each input will have its own clock recovery circuit to recover frequency from the input signal. It is
reasonable to assume that while these input functions are sensitive to jitter, that they will be transparent to
Wander.

This means that when doing a Wander Transfer measurement, it is effectively the transfer function of the
SETG block that is being assessed. Therefore to perform an assessment of the Wander Transfer of the
UUT, the input wander can be modulated on to any of the inputs that can be selected as the reference
input to the internal SETG function.

The configuration diagram in Chapter 3: Wander Transfer - G.8262 Section 10 of this document
proposes the approach of modulating the Wander on to the BITS clock input. (The UUT would be
configured to use the BITS input as the source of the reference clock.)

If there is concern that a different internal topology has been adopted to that shown in the block diagram
below or that the input stages may be impacting the Wander Transfer, an alternative configuration can be
used, where a Paragon is utilised to modulate Wander on to the SyncE input to the UUT. For this testing
approach, the UUT would be configured to use the SyncE input as the source of the reference clock. Refer
to the diagram in Chapter 2: Wander Tolerance - G.8262 Section 9 of this document for guidance on how
to modulate Wander on to the SyncE input.

Calnex Solutions Ltd Page 14 of 17 —
Reg. SC299625



Appendix 2 - Using a Wander Generator as the Reference Source

Below are the wander frequencies and Ul values that should be used, if a Wander Generator such as an
ANT20 is used, to supply the reference Frequency to the Paragon for the Wander Transfer and Wander
Tolerance tests. Note the Ul values are calculated assuming an E1 or 2MHz link is used

Wander Frequency (Hz) 0.00032 | 0.0008 0.016 0.13 10
Amplitude (Ul) on 2MHz/E1 10.2 4.1 4.1 0.5 0.5
ANT20 Configuration

It is possible for the ANT20 to automatically sweep through the values in the table above using the MTW
function.

T[] 0.172 Jitter Gene =1o] x|

T Mode Wiew Settings Kepboard Print Help

MTW Settings

—Scan Frequency/Amplitude
Sid f/Hz ul
il 0.000320 10.2] || 107 sec
2 0.000800 41
WAk 3 0.016000 41
4 0.130000 0.5
5 10.000000 0.5
6 - -
7
8
9
10
Settings
Current: Calnex_Demo
Select I Save I
OK I Cancel |

The Sync port of the Paragon should be connected to the ANT20 TX port via a T adapter as it is necessary
to also feed the TX signal back into the RX port of the ANT20, otherwise an alarm will be seen and the
MTW measurement will not start

2.048MHz,
E1.T1
E1T1 + Wander o
< @ Synchronisation
Source
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Appendix 3 - Using a Function Generator as the Reference Source

Frequency Modulation is defined by the carrier frequency, the modulating frequency and the peak
frequency deviation.

Below are the modulating frequencies and peak frequency deviation values that should be used to supply
the reference Frequency to the Paragon for the Wander Transfer and Wander Tolerance tests. This
assumes a carrier frequency of 10MHz.

Modulating Frequency (Hz) 0.00032 | 0.0008 0.016 0.13 10

Peak Frequency Deviation (Hz) 0.05026 | 0.05026 | 1.0053 | 1.0210 | 78.539
Resultant Amplitude on 10MHz
carrier (us) 5.0 2.0 2.0 0.25 0.25

The Voltage output should be set to nominal amplitude of 1.5V peak.

If additional values on the G8262 profile are required, the Frequency deviation setting can be calculated by
solving the following equation for fdev:

fao
77— 1
_ _ _ fo+fdev
Wander amplitude = Fmod s 7
Where: fo = carrier frequency

fdev = peak deviation frequency

fmod = modulation or wander frequency

Synchronise the Function Generator to the Master Reference to ensure the Wander is always locked to the
Reference clock.

10MHz Master >
Clock 10MHz network reference

A 4

Function Generator

4

10MHz with wgnder
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For more information on the Calnex Paragon Sync, and to take advantage of Calnex’s extensive experience in

sync and packet testing technologies, please contact Calnex Solutions on +44 (0) 1506 671 416 or email:

info@calnexsol.com

Calnex Solutions Ltd
Springfield, Linlithgow
West Lothian EH49 7NX
United Kingdom

tel: +44 (0) 1506 671 416
email: info@calnexsol.com

www.calhexsol.com
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