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Wander Client "

The Digital Lightwave” Wander Client is a PC software application that works in conjunction with the
Jitter/Wander circuit pack on a NIC*® unit to provide synchronization analysis by using data, graphs, and
menu commands. The file storage capability allows you to open saved files and analyze their data, and
apply standards and masks long after the live measurements have been uploaded.

This document provides information on installing and launching Wander Client, and opening saved
measurement files, and using Wander Masks.

Installing and Launching Wander Client

The Wander Client executable file is stored in the GalaxyNIC folder on the PC when the RemoteNIC
application is installed. There are two ways to launch Wander Client:

e From a NIC unit equipped with a Jitter circuit pack and licensed for Wander Client
e From the GalaxyNIC directory
To open Wander Client from a NIC unit:

1. From your PC, open the RemoteNIC application and connect to the NIC unit.

o

© The NIC unit must be equipped with a Jitter circuit pack and licensed for Wander Client.
2. From the Jitter TX or Jitter RX tab, select Start Wander GUI. The Wander Client screen appears.

IIC Wander Client
eneration  Analyzer Upload  Flobl Mase Frocess Dabal Help

|* Digital Lightwave*

NIC Wander Client

Nafile lnaded

To open Wander Client from the GalaxyNIC directory:

1. From your PC, open Windows Explorer and locate the Remote Control Application directory. For
example, C:\Program Files\GalaxyNIC.

2. Expand the GalaxyNIC directory and choose the Compat60001<xxxx> folder, depending on the NIC
unit’s current Feature Set version.

3. Select the WanderClient.exe file. The Wander Client screen appears.

o For easy access, you can place a shortcut to Wander Client on your desktop. It is important to
remember that when the NIC unit’s software is upgraded, the Remote GUI will create a new
Compat60001<xxxx> folder based on the new Feature Set version, making it necessary to replace the
old shortcut to the new WanderClient.exe file in the new Compat60001<xxxx> folder.
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Opening Saved Measurement Files

The Open menu command allows you to open saved TIE, MTIE, TDEV, Drift, and Offset files. Once a
file is opened you can manipulate a plot’s data in several ways using various menu command options.

The following list describes the file types and their extensions:
e _dat—TIE data file
e .mti — MTIE file
e tdv—TDEV file
e dft— Drift file
e off — Offset file
To open saved measurement files:

Open the Wander Client application as described in the previous section.
2. From the File menu, choose Open. The Open File dialog box appears showing the default system32
directory folder.

3. Locate the desired file by selecting the Look in drop-down arrow and drilling down to the file, or by
selecting the Directory History list and choosing from recently used locations.

E:[S?;t}?:w IE:\Documents and SettingzhddaileytDesklopiw andertd eazFiles2 j

Laok in: I ) WanderMeasFiles2 j =) Ed-

|ﬂ upload_removeFreqOffsekz DAT
m upload_removeFreqOffset3, DAT
|ﬂ upload_removeFreqOffsetd DAT
m upload_removeFreqOffset, DAT

File: name: |"_dat Load I
Files of type: ITIE Data . dat j Cancel |

4. Select the Files of type arrow to choose a specific file type, which restricts the files that display in the
directory folder list.

5. Select the desired file and choose Load. The plot appears on the measurement screen.
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Wander Masks

The Digital Lightwave Wander Client allows users to create or select specific MTIE and TDEV Wander
masks. Wander masks are used as pass/fail criteria for the Wander measurement performed by Digital
Lightwave NIC test units.

The Wander Client allows users to create user-defined Wander masks on the screen, or upload user-
defined Wander masks from a file.

The Wander Client also provides an extensive array of pre-defined MTIE and TDEV Wander Masks to
choose from, as defined by a list of telecommunication industry standards. See the Pre-Defined Wander
Mask section below for details.

User-Defined Wander Masks

The Digital Lightwave Wander Client allows users to create their user-defined Wander mask to test
against.

Users can draw a Wander Mask on the screen, as well as save their created Wander mask to file, so it can
be uploaded at a later time.

Users can also save any of the pre-defined Wander masks as a user-defined file, then edit portions of
mask’s test parameters, and then upload the revised mask for testing Wander without having to create a
user-defined mask from scratch.

Drawing Wander Masks

To draw a user-defined Wander mask, make sure the Wander test is stopped. Select MTIE or TDEV,
depending on the desired mask type. Click on the Mask drop down menu, highlight User-Defined and
choose “From Points Start”.

Note that the Mask drop down menu is only available for MTIE and TDEV testing.

Click the X, Y coordinate you want the mask to start at. Then either drag the mouse across the screen to
draw the mask, or perform a series of clicks at various X, Y coordinates to draw the mask as a sequence of
straight lines from each previous set of coordinates to the next. Work your way from Left to Right,
clicking the screen each time you want to designate a new set of X, Y coordinates to draw a line to. Note,
if you make a mistake, you can always adjust the selected coordinates with in the saved file.

When drawing the mask by holding down the left mouse button, keep in mind that each change in angle
that is made is a new set of X, Y coordinates, and a user-defined mask is limited to 500 sets of X, Y
coordinates. Thus, masks that have rounded or curved appearances might require hundreds of sets of
coordinates. Whereas masks that have only a few straight horizontally, vertically and/or diagonal lines,
might only require a very small set of X, Y coordinates to draw the entire mask.

After you have selected the last X, Y coordinate for the mask, choose “From Points End” from the User-
Defined drop down menu. This action will stop new X, Y coordinates from being entered when the screen
is clicked, and the new mask is now ready to be saved.

Saving Wander Masks

To save the user-defined Wander mask, choose “To File” from the User-Defined drop down menu. Enter
the file name, and click Save. Notice that user-defined Wander masks have a .mskK file extension. Mask
files are saved as using text format, and can be opened in any text editor for editing any incorrectly
selected X, Y coordinates.
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Uploading Wander Masks

To open a user-defined Wander mask, choose “From File” from the User-Defined drop down menu. Use
the “Look In” menu to browse your PC for the user-defined Wander mask to be opened. You can either
double-click on the .mskK file to open it, or highlight the desired file and click the Load button.

Editing Wander Masks

The NIC Wander mask files are saved with a .msk file extension, which can be edited using a text editor
programs such as Notepad.

Each line within the mask file represents a set of X, Y coordinates which the Wander Client uses to draw
the threshold line between one set of coordinates to the next, and so on.

Each set of X, Y coordinates is preceded with a sequential integer number followed by a comma and a
space, then followed by the X coordinate and another comma and space, and then followed by the Y
coordinate.

The X coordinate designates the Observation Interval time location (in seconds) and the Y coordinate
designates the Maximum Time Interval Error (MTIE) location (in nanoseconds), and each should be
entered as a whole number with at least 2 decimal places.

A maximum of 500 sets of X, Y coordinates can be entered.

The following is an example of a Wander mask file. When uploaded, this file will draw the mask criteria
as specified in Mask MTIE 30 (as listed in the Pre-Defined Wander Mask section below).

# MTIE Mask file
# seq number, X, y
1, 0.10, 24.000
2,9.00, 24.000

3, 400.00, 160.000
4, 1000.00, 160.000

Mask MTIE 30 1000
SSU Type I Generation (G.812, Fig. 1)
(EN 300 462-4, Fig.2) 160
(ns)

MTIE =24 0.1<t<9

MTIE = 8 x7"° 9 <1 <400 2 |

MTIE = 160 400 <t <1000 0.1 9 400 10,000

(t = Time) (Seconds)
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Pre-Defined Wander Masks

This section identifies detailed information as specific by the list of telecommunication industry standards
below, for each MTIE and TDEV Wander mask defined within the specified standard, and supported by
the Digital Lightwave Wander Client.

The Digital Lightwave Wander Client also provides defined in the list of standards below, or from a list of
masks in numerical order based on the Mask numbers below, to analyze measurement compliance.

There are two ways to select a pre-defined Wander mask. One is by the Name of the Mask per the
selected telecommunications Standard. And the second way is by selecting the Mask Number, as defined
below.

To select a pre-defined Wander mask by its Name, first click either MTIE or TDEV, depending on the
desired type of mask. Next click Select Mask from the Mask drop-down menu. Next, from the Standard
drop-down menu, select the industry standard from the list of standards to test against. Then select the
Name of the mask, from the Mask drop-down menu, as it is called within the selected standard.

To select a pre-defined Wander mask by its Number, first click either MTIE or TDEV, depending on the
desired type of mask. Next click Select Mask from the Mask drop-down menu. Next, select “Mask Type”
from the Standard drop-down menu. Then select the desired mask type by its mask number, from the Mask
drop-down menu.

MTIE (Maximum Time Interval Error) Masks per Standard Name Mask Number
G.811, EN 300 462-6, PRC Timing Characteristics
PRC Wander GEeNEIatiOoN...........cueieerierierierieniesieseeseesseesseesseesseesseesseesseessessseesseesseesseesses MTIE 35
G.812, EN 300 462-4, Node Clock Timing Requirements: Type I, V, and VI
SSU Type I Wander Generation............ccceecueeieeierieeieeieeieseestesee e sieesieesseesseeseeesseesseenee MTIE 30
SSU Types V, VI Wander GENEration ............cceecveeeueeeueecieeeieeireesieereeseeseessessesssessesnessnenes MTIE 41
SSU Type I Wander TOIETANCE .........c.eeecvieeiieeiieeiieesieeereeereeereeeiteeieeesereeseseeseseessnaesnneeans MTIE 29
SSU Types I, V, VI 2048 Kbit/s Interface Transient Generation.............ceceeveeerveecveeeuennenns MTIE 31
SSU Types I, V, VI STM-N Interface Transient GEneration ............cccceeeueeeveecueecveecresenennenns MTIE 32
SSU Type I Phase DiSCONTINUILY .......cueervieriieiiieeiiieesiieesiieesveesreesseessseessseeesseeesreessseessseens MTIE 33
SSU Types V, VI Phase DiSCONtINUILY.......ccverirrieriieieeieeie ettt MTIE 34
G.812, Node Clock Timing Requirements: Types II, III, and IV
SSU Types 11, 11, IV Wander Generation............c.ccvereereerieenieenieenieeseesseesseesseeseesseesnessnenes MTIE 3
SSU Types II, ITI, IV Wander TOIErance ...........cccevcveerveerieeriieeieeeieeeireesveesveesseessseesssnes MTIE 6
SSU Types II, III DS1 Interface Transient GENEration ...........cccecveeevereeriesveneeneeneeneeneeenns MTIE 13
SSU Types II, III STM-N Interface Transient Generation.............ccceeeveeeereereeseeseeneenneenns MTIE 12
SSU Types II, ITI, IV Phase DiSCONtINUILY ........c.ceerveeriieerieerieeriiesrieereesseeeseeeereessneessneens MTIE 23
SSU Type IV Transient GENETALION .......cc.eeruierieeriierieerieeiteeieeieeteeteeteetesseesaeseeeseeessnesaeenes MTIE 11
G.813, EN 300 462-5 SEC Timing Characteristics: Option 1
SEC Wander Generation, variable temp. ..........ccceecvveeeiieeiiieeriiierieesiie e sree e eireesreesenee s MTIE 25
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SEC Wander Generation, CONStANt tEIMP. ....c.eerveerreerieerieeiieeieeeieeieeteeteeseeeeesesssessesnesnenes MTIE 26
SEC Wander TOLETANCE..........vecuieiieriieriieiieesieeste et eeteesteeteeteebeebeeseesseenseessessseessesssesssesssenns MTIE 27
SEC Transient GENETatiON. .........ccevieieuerririireeretenieeieeserenteeseesessesreeseensennesseeseessessesneeneens MTIE 42
SEC Phase DIiSCONTINUILY .....eevtieriieriieriieriiesiiesitesteeseesteesteesteesteesseeseesseenseenseesseesseensesssesnsenns MTIE 28
G.813, SEC Timing Characteristics: Option 2
SEC Wander GENETAtION .........ccuevuiriirieieriiniteteretenteeeenere st eeeennesresreeeeesnesnesaeeseesnensesneeneens MTIE 2
SEC Transient GENETAtION. .........coueruireeierrinierietenientenieetententeeieestentessesseessensesmesseessensesseseens MTIE 11
SEC Holdover Entry Transient GENeration.............c.cccveeveeriereeseeseeseeseeseeseeseesseesseesseenne MTIE 10
G.823, EN 300 462-3, Networks based on 2048 Kbit/s Hierarchy
PRC Interface Output Wander (G.823).....c.ceviiriieiieieiieieerieeiteieeit ettt MTIE 36
PRC Interface Output Wander (EN 300 462-3) ....c.cooirriieiiieiieiieieeieereeie e MTIE 37
SSU Interface Output Wander...........ccvieriiiriieniieeiie et esreesree e esreeeeneessseeseneeseneas MTIE 38
SEC Interface Output Wander............cccuevieiieniinieniesieeiteiceie ettt ettt eee e snne e MTIE 39
PDH Interface Output Wander............ecierierienienieiierieseeseesteste st see e seee e e seeesaeesseenes MTIE 40
G.824, Networks based on 1544 Kbit/s Hierarchy
PRS Interface Output Wander..........c.oovviiiiiiiiiiiiie ettt steeeee e reesreeseseeseneeenns MTIE 9
DS1 Interface OUtput Wander...........ocveevirieiiiniieieeieeieete sttt sieeseeees MTIE 6
GR.253, SONET Transport Systems
SONET NE Clock Wander GENneration............ccoeeerueerenienieneeienrenieneeeerenneneeeenessesneeeens MTIE 2
Derived DST Wander GEeNneration .........c..ceceeeerereeienieneneneenienienieeieetententesseeseessensesseeseennes MTIE 7
Derived DS1 Transient GEeNETAtiON ...........ccveeverierierieeeteeteeteeaeseeseesssessesseesssesssesssesssennes MTIE 8
SMC Holdover Entry Transient GENeration.............ccccveecveereriererieesieeeseeesreeseseesseesseessseeans MTIE 10
SMC / Stratum 3/3E Clock Transient Generation (Requirement)...........ccoeeveveverververeeneenne MTIE 11
SMC / Stratum 3/3E Clock Transient Generation (ObjectiVve)........ccuevvereenieerieenreenieenieenenns MTIE 12
Stratum 2 Clock SONET NE Clock Transient GEneration .............ceeceeveereereeneenneennuennuenns MTIE 12
GR-2830, PRS Generic Criteria
PRS Wander GENETAtION .......c..couereeieriiniiriieitenienie ettt sttt sb e eite et sbe et esae b sbesbeeneen MTIE 9
PRS Transient GENETatiON ..........c.ccverieiierierienienteseeseesteseessaessaesseesseesssesseesseesseesssesseenses MTIE 4
GR-1244, Clocks for the Synchronized Network
Sync Clock Wander GENETation ............ccceeciereerieerieenieenieeteeteesteeteeseeaeesessesssesssessnesnsenns MTIE 3
Sync Clock Transient TOIETANCE ........ccveeevieriieriieiieieete ettt ere et ere e eaeeseeeeaeeeeeseeesenesene e MTIE 23
Sync Clock Transient Transfer..........ccveeciieriieiiieieeeeeeite et e e reesbeesnsee e MTIE 24
Stratum 2 Clock Transient GEeNeration...........coccvereeeerrenenerienieneneneeteneniesieeeessesieseeneens MTIE 14
Stratum 3E Clock Transient GENeration ............ccceecveeveerieerieecieeiesieseeseeseesseeseeesseesseesseenne MTIE 15
Stratum 3/4E Clock Transient GENeration ..............ceceeevereriieienienienieeeenrenreneeeeeesesreeeennens MTIE 16
Stratum 2 Clock Holdover Entry Transient Generation ...........c.ecceeeeeveereeneeneeneeneeneenneenne MTIE 17
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Stratum 3E Clock Holdover Entry Transient Generation............ccceceeeveeeeseeneeneeneeneeneeenne MTIE 18
Stratum 3 Clock Holdover Entry Transient Generation Requirement ............c.ccccveeveeveennnne MTIE 19
Stratum 3 Clock Holdover Entry Transient Generation Objective........ccccevvevveriirvienciennenne MTIE 20
Stratum 3/4/4E Clock Transported DS1 Transient Tolerance...........cccceeeeeeveeceeeveneeneennenne MTIE 22
T1.101-1999, Synchronization Interface
PRS Wander GENEIation ..........cocoeevuerieriirieieienientetetente sttt st eaeennese st eeeesnenesreeneennen MTIE 9
DS1 Interface OUtput Wander..........cocuevviiieriiiieiiecieeieee ettt MTIE 6
DS1 Interface OUtPUL TIANSIENT .......eevierieiieiieiieieete e e eteeteeaeeeessaessaeseeesssesseesssesseensns MTIE 21
OC-N Interface Output Wander ..........cceecvieiiiirciieeiieeiie e et sreesaee e esreesereeseseessnaeanns MTIE 5
OC-N Interface Output TTANSIENT.......eerierieriieriieriertertertertest et e e siee e sbee s e sreesaeeseeeees MTIE 1
Stratum 2 Clock Holdover Entry Transient GEneration ..........cc.ccceeeveevereeneeseeneeneeneeeneeenns MTIE 17
Stratum 3/3E Clock DS1 Interface Holdover Entry Transient Generation .................cc....... MTIE 19
Stratum 3/3E Clock OC-N Interface Holdover Entry Transient Generation......................... MTIE 10
T1.105.09-1996, SONET NE Timing and Synchronization
SMC Holdover Entry Transient GeNeration............cccecueecvereereereereeseeseeseeseesseesseesseesseenne MTIE 10
TDEV (Time Deviation) Masks per Standard Name Mask Number
G.811, EN 300 462-6, PRC Timing Characteristics
WaANAET GENETALION ..ottt ettt ettt eae bbbt e s aesbeeseennennen TDEV 16
G.812, EN 300 462-4, Node Clock Timing Requirements: Type I
SSU Wander GENETAtION .........c.eeeuieevieieeieeteeteeteeaeeteeseeteeseessesssesssessesssesseessesssesssesssenss TDEV 17
SSU Wander TOIETANCE .......cc.cerveriiririeiiniirieeieteeste ettt ettt sttt et st s eeete it sreeneens TDEV 14
SSU Wander TransTer ......c..coeeieiiriiieieeneeeet ettt ettt sttt esaens TDEV 15
G.812, Node Clock Timing Requirements: Types II, III, IV
SSU Type II, II, IV Wander Generation .............cccueereveercriererieseriessieeesieeesireessneesseesseessseenns TDEV 1
SSU Type 11, 111, IV Wander TOIETancCe...........ccevverieerieniieniieieeieeieeieeie e eae e evesenesnne e TDEV 10
SSU Type I, IIT Wander Transfer...........ccvecieiiiciiiieeiecieceeeeeeeese ettt TDEV 5
SSU Type IV Wander Transfer.........cccoccuiiecieiiiiieie ettt eree st e eee e sreesreesenaessneeens TDEV 4
G.813, EN 300 462-5, SEC Timing Characteristics: Option 1
SEC Wander GENETAtION .........c.eecuieevreieeieeteeteeteeteeteeseesseesseessesssesssesssesssesssesssessenssesssenns TDEV 12
SEC Wander TOLETANCE ...........ccueriiririeieniiniieietetesie ettt st ene e st ene st s ennens TDEV 13
G.813, SEC Timing Characteristics: Option 2
SEC Wander GENETAtION ........cceeveriirierieienienieettetenie st eetetestesieeete e sbesbeestentesbeeseensenbesbeeneens TDEV 1
SEC Wander TOLEIANCE .......c.eecuiiiieriiecieecieecieeeie et et eteeteeteeteeteesseeseesseesseesseessessseessennsenes TDEV 6
SEC Wander Transfer .........cccooiriiiiiininiiieieneeeetencsceeeteste sttt s TDEV 9

G.823, EN 300 462-3, Networks based on 2048 Kbit/s Hierarchy
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PRC Interface Output Wander ............cocveriieriieriieniieiieieeieeieeie et sae s senes
SSU Interface OUtPUt Wander.........c.oeovieriieiiieiieiieie ettt e saeeeaeseeeseaesene e
SEC Interface Output Wander............cveecviiiiiiieriieerie et sreesreesteeeteeeseeesreessraesesaesnsee s
PDH Interface Output Wander..........c.cecierieriieniieniieiieieeie ettt eve e eae e ae e snaesnnas
G.824, Networks based on 1544 Kbit/s Hierarchy
DS1 Interface Output Wander.........c.ceccvieeeiieeiiieeiieeie ettt eree e ere e e e e eeae e
DSI1 Interface Output Wander at Option-2 SEC INPUL.....ccccevieriieiienienienieniereereeeeeene
GR-253, SONET Transport Systems
SMC / Stratum 3 Clock OC-N Wander TOlerance...........coccecvevverenirieieneneneeneenieneneeens
SMC / Stratum 3 Clock DS1 Wander TOlerance ........c..cocceceevverenereenieneneneeienencseeeennens
SMC / Stratum 3 Clock OC-N Wander Transfer ..........ccoceveverienenenenieieieneneeeeieneene
SMC / Stratum 3 Clock DS1 Wander Transfer..........ccccoeeieienininiinieneninenieeeicneeeenns

SONET NE Clock Wander GENETation ..............coovevuuviiiiieiiiiiiiieeeeeeeesiiiieeeeeeeeessiarereeessssnns
Derived DS1T Wander GENETAtION ..........oceiiiiiiiueiiiieeeeeeeeeeeeee e eeeeee e e et r e e e e e e eeaaaeeeee s

GR-2830, PRS Generic Criteria
PRS Wander GENETation ..........cc.coirieierieniinieieienieeeeeete sttt ennesne st ennennesreeaeennen
GR-1244, Clocks for the Synchronized Network
Sync Clock Wander GEeNeration ............ccceecueeeueeereeieeiieeieeieseeseeseeseesreesteesseesseesseessessseenns
Sync Clock Wander TOIEIANCE..........c.ueecivieriieiiieeieeeieeeteeeteeeiee e eeeesereesereesereesssaesnseeans
Stratum 2/3E Clock Wander Transfer...........coceviriiirienininieiceneneceeteneseeeeee e
Stratum 3 Clock Wander Transfer ..........cccoovvevieiieiiieciecieseeeeeseere et eva e
Stratum 4E/4 Clock Wander Transfer...........cccccoeviiiiienininineececreeeeeeeeese e
T1.101-1999, Synchronization Interface
DS1 Interface OUtput Wander..........ocueeeuieiiieiiieiieiieieeie ettt ettt eae e reenseennes
OC-N Interface Output Wander .........c.ccccveeciieiieeiiieniieeiee et ete e ere e seree e esaeeenas
Stratum 3 Clock Wander TOIEIancCe .........cccecueverireeriininiiieienescetete et
Stratum 3 Clock Wander Transfer ..........coccecvereiiiiiieniiniieeeseceee et
T1.105.09-1996, SONET NE Timing and Synchronization
DSI1 Interface Output Wander at SMC INPUL .......ooviviiiiiiiiiiiieiece e
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MTIE Masks — (SONET / DS-n)

Mask MTIE 1 10*
OC-N Interface Transient (T1.101-1999, Fig. 9) /
1000 T
MTIE =7.6 + 885XS 0.014<S<0.5 450 |- ——
MTIE =300 + 300X S 0.5<S5<233 00 |
MTIE = 1000 2.33<5<280 ‘
MTIE =997 + 0.01 XS 280<S %8 ‘
0.014 0.1 0.5 233 10 100 1000 10 105  10°
Mask MTIE 2
SONET NE Clock Generation (GR-253 Issue 3, Fig. 5-17) 60
SEC Option 2 generation (G.813, Fig. 3)
20
MTIE = 20 0.1<S<1
MTIE = 20xS0-48 1<S<10 | | |
MTIE = 60 10<5<1000 0.1 1 10 100 1000 10k
Mask MTIE 3
BITS Clock Generation (GR-1244 Issue 2, Fig. 5-5) 100 —
SSU Type I1, 111, IV Generation (G.812, Fig. 1, Fig. A.1) ‘
40
MTIE =40 0.1<S<1
MTIE = 40x$0.4 1<S<10 | J | |
MTIE = 100 10<S 0.1 1 10 100 1000
Mask MTIE 4 1000
PRS Transient Generation
(GR-2830-CORE, Fig. 6-3)
150 f==========m= F-
100 /
MTIE = 7.6 + 885 XS 0.014< S<0.16
MTIE = 150 0.16 < S<400 ol
1o 0.0314 0.1 0.16 i T0 T00 300 1000
Mask MTIE 5
OC-N Interface Output Wander 104
(T1.101-1999, Fig. 8)
MTIE =70 + 3.32XS 0.05 < S <280 1000 /r
MTIE =997 + 0.01 XS 280<S
100 |
70 \
|
0o o1 1 10 100 280 1000 104 10° 106
Copyright © 2010 Digital Lightwave, Inc. 9 0f23




Application Note

Document #APL 00167

Mask MTIE 6

DSI1 Interface Output Wander

(T1.101-1999, Fig. 5) (G.824, Fig. 3)

SSU Type 11, 111, IV Tolerance (G.812, Fig. 3 & A.3)

1000

/T*

MTIE =300 + 2.5XS 0.05<S<280 100
MTIE =997 + 0.01 XS 280<S 100 }
10 ‘
0.01 0.1 1 10 100 280 1000 104 105 10
Mask MTIE 7
Derived DS1 Wander Generation
(GR-253 Issue 3, R5-169)
50
MTIE =50 0.1 <S<1000
0.1 1 10 100 1000
Mask MTIE 8 1o
Derived DS1 Transient Generation
(GR-253 Issue 3, R5-172) 1000
MTIE = 61000 XS 0.001326 < S<0.0164 /
MTIE = 1000 0.0164 < S <280 8117
10 L
0.01326 0.0164 280
Mask MTIE 9 104
PRS Wander Generation (T1.101-1999, Fig. 4)
(GR-2830 Issue 2, Fig. 6-1) 1000
.824, Fig. 2
(G.824, Fig. 2) ol
MTIE = 10 + 0.29 XS 0.05 <S < 1000 100
MTIE =290 +0.01 XS 1000<S /
10
10.01 0.1 1 10 100 1000 104 10 106
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Mask MTIE 10
SMC Holdover Entry Transient Generation
(T1.105.09, Fig. 2) (GR-253 Issue 3, Fig. 5-14) 4084
Stratum 3/3E Clock OC-N Holdover Entry Transient
Generation (T1.101-1999, Fig. 15) 103
SEC Option 2 Holdover Entry Transient Generation
(G.813, Fig. 15) 450
MTIE = 7.6 + 885 XS 0.014<S<0.5 100
MTIE =300 + 300X S 0.5<5<233
MTIE = 884 + 50 XS 233<S<64
20 |-
0.014 0.5 2.33 64
Mask MTIE 11
SMC, Stratum 3/3E SONET NE Clock Transient Generation
(Requirement) (GR-253 Issue 3, Fig. 5-19) 1000
SEC Option 2 Transient Generation (G.813, Fig. 13) 450
SSU Type IV Transient Generation (G.812, Fig. A.8)
MTIE =7.6 + 885XS 0.014< S<0.5
MTIE =300 + 300X S 0.5< S<233
MTIE = 1000 2.33 <S5 <280 20 L
0.014 0.5 2.33 280
Mask MTIE 12 1000
Stratum 2 SONET NE Clock Transient Generation
(GR-253 Issue 3, Fig. 5-19)
SMC, Stratum 3/3E SONET NE Clock Transient Generation 150
(Objective) (GR-253 Issue 3, Fig. 5-19) 100
SSU Type I and IIT STM-N Interface Transient Generation
(G.812, Fig. 9)
20 -1
MTIE = 7.6 + 885%S 0.014< $<0.16 105517 0.1 0.16 1 10 00 280 1000
MTIE = 150 0.16 < S<280
Mask MTIE 13
SSU Type II and IIT DS1 Interface Transient Generation
(G.812, Fig. 9)
182F—-——-- o :
P
MTIE =40 + 885XS 0.014 < S<0.16 / | |
MTIE = 182 0.16 < S <280 32 ! !
| | |
| | |
1 | |
0.014 0.16 280
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Mask MTIE 14 1000
Stratum 2 Clock Rearrangement Transient Generation
(GR-1244-CORE, Fig. 5-7) .
100
MTIE = 7.6 + 885 XS 0.014< S<0.16
MTIE = 150 0.16 < S <5000 e
mo.(im 0.1 0.16 1 10 T00 1000 5000
Mask MTIE 15 1000
Stratum 3E Clock Rearrangement Transient Generation (GR-
1244-CORE, Fig. 5-7)
150 - 7
MTIE = 7.6 + 885X S 0.014< $<0.16 o
MTIE = 150 0.16< S<64
20 -+
106017 0.1 0.16 T T0 6a
Mask MTIE 16 104
Stratum 3/4E Clock Rearrangement Transient Generation
(GR-1244-CORE, Flg 5-7) 1000 v
MTIE = 61000XS 0.001326 < S<0.0164 /
MTIE = 1000 0.0164< S<64 T
10 i
0.001326 0.0164 64
Mask MTIE 17 1000
Stratum 2 Clock Holdover Entry Transient Generation R e A 7
(GR-1244-CORE, Fig. 5-9)
(T1.101-1999, Fig. 12) o
MTIE = 7.6 + 885 XS 0.014< S<0.16 ol
MTIE =150 + 0.1 XS 0.16 < S <5000
105012 0.1 0.16 1 70 700 1000 5000
Mask MTIE 18 1000
Stratum 3E Clock Holdover Entry Transient Generation (GR-
1244-CORE, Fig.5-%9
FEP E— -~ —
MTIE = 7.6 + 885 XS 0.014< S$<0.16 oo
MTIE =150 + S 0.16< S<64
20 |- 7
106577 0.1 0.16 1 T0 64
Copyright © 2010 Digital Lightwave, Inc. 12 of 23




Application Note

Document #APL 00167

Mask MTIE 19

Stratum 3/3E Clock Holdover Entry DS1 Transient (T1.101-
1999, Fig. 14).

Stratum 3 Clock Holdover Entry Transient Requirement (GR-
1244-CORE, Fig. 5-8).

MTIE = 61000 XS
MTIE = 1000 + 50X S

0.001326 < S<0.0164
0.0164 < S<64

104
L (L e e 7
—
1000 //
81 |7
10 i
0.001326 0.0164 0.1 1 10 64

Mask MTIE 20

10
Stratum 3 Clock Holdover Entry Transient Objective
(GR-1244-CORE, Fig. 5-8). /
I
3
MTIE = 7.6 + 935X S 0.014 < $<0.16 1o - l
MTIE =150 + 50X S 0.16 < S<o64 / :
150 f— — — — — - |
T t
I I
I I
20 1 I |
0.014 0.16 1 10 64
Mask MTIE 21 104
DSI1 Interface Output Transient
(T1.101-1999, Fig. 6) 1000
7
MTIE = 61000 XS 0.001326 < S<0.0164 / |
MTIE = 1000 0.0164 < S <288 817
MTIE =997 + 0.01 XS 288 <S ol |
0.001326 0.0164 288 10°
Mask MTIE 22 103
Transported DS1 Transient Tolerance
(GR-1244-CORE Issue 2, Fig. 4-3) 4
10
MTIE = 61000 XS 0.001326 < S<0.0164 /
MTIE =925 + 4600 XS 0.0164 < S<1.97 103
MTIE = 10,000 1.97 <S <100
81
0.001326 0.0164 1.97 100
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Mask MTIE 23 10
BITS Clock Transient Tolerance
(GR-1244-CORE Issue 2, Fig. 5-9) 1000
SSU Type I1, 111, IV Phase Discontinuity d
(G.812, Fig. 11, Fig. A.9) /
SSU Type IV DSI Interface Transient Generation 8117 ;
(G.812, Fig. A.8) 3 1
10 LU )
10*
MTIE = 61000 X S 0.001326< S<0.0164 001320 0:0164
MTIE = 1000 0.0164 < S
Mask MTIE 24 104
BITS Clock Transient Transfer
(GR-1244-CORE Issue 2, Fig. 5-9) 1020 :
“slightly greater than 1000 ns” /
MTIE = 61000XS 0.001326 < S<0.0167  *'[{ |
MTIE = 1020 0.0167< S o L :
0.001326 0.0167 104
MTIE Masks — (European SDH / PDH)
Mask MTIE 25 1000
SEC Option 1 Generation variable Temp (G.813, Fig. 1)
(EN 300 462-5, Fig. 2)
MTIE = 40 + 0.5X 1 01<t<I 134
MTIE = 40t"' +0.5 Xt 1<1<100 —
MTIE = 25.25%1"% + 50 100 <t <1000 40 |
10
0.1 1 10 100 1000
Mask MTIE 26
SEC Option 1 Generation Const Temp (G.813, Fig.1)
(EN 300 462-5, Fig. 2)
100
MTIE = 40 0.1<t<1 63
MTIE = 40 x1*! 1<1<100 40
MTIE = 25.25 %1% 100 <1 <1000
10
0.1 1 100 1000
Copyright © 2010 Digital Lightwave, Inc. 14 of 23




Application Note

Document #APL 00167

Mask MTIE 27
SEC Option 1 Tolerance (G.813, Fig. 5) 5000
(EN 300 462-5, Fig. 5)
2000
MTIE = 250 0.1<t<25
MTIE = 100Xt 2.5<1<20
MTIE = 2000 20 <1 <400
MTIE = 5 X1 400 <1 <1000 250
1000.1 2.5 20 400 1000
Mask MTIE 28
SEC Option 1 Phase Discontinuity (G.813, Sect. 10.4)
(EN 300 462-5, Sect. 9.4)
1000 7
MTIE = 7500 X 1 1<0.016 / |
MTIE = 120 0.0l16<1t<24 120 = — — 4 & r |
MTIE = 50Xt 24<1<20 @ | I
MTIE = 1000 20 <1 / | | |
7.5F f | |
| | '
| ! '
| | '
0.016 24 20 1000
Mask MTIE 29 1
SSU Type I Tolerance (G.812, Fig. 3)
(EN 300 462-4, Fig. 5) S000— — — — — — — — /(—_ |
2000—— — — —
MTIE =750 0.1<t<75 / | |
MTIE = 100Xt 75<1<20 750
MTIE = 2000 20 <1 <400 ‘ ‘ ‘ ‘
MTIE = 5 X1 400 <1 <1000 ‘ ‘ ‘ ‘
MTIE = 5000 1000 <t <10* 100 | |
0.1 1 75 20 100 4001000 104
Mask MTIE 30 1000
SSU Type I Generation (G.812, Fig. 1)
(EN 300 462-4, Fig.2) 6o
MTIE = 24 0.1<t<9
MTIE = 8 X1"? 9 <1 <400 24
MTIE = 160 400 < 1 < 1000
0.1 9 400 10,000

Copyright © 2010 Digital Lightwave, Inc.
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Mask MTIE 31
SSU Type I, V, VI 2048 Kbit/s Interface Transient Generation
(G.812, Fig. 9, Fig. A.8) 240 T T T T T T T T =
120} / :
MTIE = 25 0.001 <1t <0.0033 /| ! |
MTIE = 7500 Xt 0.0033 <1 <0.016 251 . E i
MTIE =120 + 0.5 Xt 0.016 <1t <240 ! | !
MTIE = 240 240 < 1 < 1000 0.0010.00330.016 240 1000
Mask MTIE 32
SSU Type I, V, VI STM-N Interface Transient Generation 240|———t—— " ———— — 1 — — —|—
(G.812, Fig. 9, Fig. A.8) 120 — — —|» — 1 |
f |
MTIE = 7500t 0.001 <1 <0.016 / | |
MTIE = 120 + 0.5 X1 0.016 <1< 240 7 5 i i
MTIE = 240 240 < 1 < 10 000 | |
| |
0.001  0.016 240 10*
Mask MTIE 33
SSU Type I, Phase Discontinuity (G.812, Fig. 11) 2400 - L1 -
120 ==== 1
MTIE = 60 1<0.001 60 l
MTIE = 120 0.001 <t <4 |
MTIE = 240 4<1 0.001 4 1000
Mask MTIE 34
SSU Type V, VI Phase Discontinuity (G.812, Fig. A.9)
1000
MTIE = 61 1<0.001 4
MTIE = 61000 X1 0.016 <1<0.0164 /
MTIE = 1000 0.0l164 <1
61
0.001 0.0164 1000
Mask MTIE 35 104
PRC Wander Generation (G.811, Fig. 1)
(EN 300 462-6, Fig. 1) 2 )
PRC Timing Characteristics 1
300 —//
MTIE =25+ 0.275X1 0.1 <1 <1000 100
MTIE = 290 + 0.01 Xt 1000 <1 -
100.1 1 10 100 103 104 105 106
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Mask MTIE 36 4
PRC Interface Output (G.823, Fig. 4)
MTIE =25 + 0.275 X1 0.1 <1t <1000 1290
MTIE =290 + 0.01 X1 1000 <t < 10° /
300 —
100 /
25
1067 10 103 104 105
Mask MTIE 37 104
PRC Interface Output (EN 300 462-3, Fig. 3)
MTIE = 25 0.1<1<83 103
MTIE = 0.3 X1 83 <1 <1000 /
MTIE = 300 1000 <t <3x10*
MTIE = 0.01 X1 310" <t 100 /
/|
10
1
0.1 1 10 100 1000 10* 10°
Mask MTIE 38 10*
SSU Interface Output (G.823, Fig. 6) 5330
(EN 300 462-3, Fig. 5) 2000
MTIE = 25 0.1<1<25
MTIE = 10Xt 2.5<1<200
MTIE = 2000 200 < 1 <2000
MTIE =433 %X1t"? + 0.01 Xt 2000 <t
251
10
0.1
Mask MTIE 39 104
SEC Interface Output (G.823, Fig. 8) 30— —— ——
(EN 300 462-3, Fig. 7) 2000 | —— —— —— ‘ ‘
MTIE = 250 0.1<1t<25 250 ‘ ‘
MTIE = 100Xt 2.5<1<20
MTIE = 2000 20 <1 <2000 ‘ ‘
MTIE = 433%X1t"% +0.01 Xt 2000 <t \ | |
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Mask MTIE 40 10*
PDH Interface Output (G.823, Fig. 10) 330 — —
(EN 300 462-3, Fig. 9) 2000] — — /‘ ‘
MTIE = 732 01<1<73 s
MTIE = 100X 1 7.3 <1<20 \
MTIE = 2000 20 <1 <2000 \ ‘ ‘
MTIE = 433 x1t"? +0.01 X1 2000 <1 <10’
. | | 5
0.1 73 20 2000 10
Mask MTIE 41 Lo
SSU Types V, VI Generation (G.812, Fig. A.1)
MTIE = 1000 100 <t 103
102 4
0.1 1 10 100 1000 10
Mask MTIE 42 104
SEC Option 1 Transient Generation (G.813, Fig.12)
(EN 300 462-5, Fig. 7) X
10 7
MTIE = 7500 X 0.001 <t <0.032 __/
MTIE = 238.4 + 50 Xt 0.032<1t<15 100 /
MTIE = 1000 15 <1 < 1000 /’
10
1
0.001 0.01 0.1 1 10 100 1000

Comment on SEC Option 1 Transient Generation MTIE mask

The transient out of an SEC due to an up-steam switch is restricted. The specification is given in words rather than by an
MTIE mask (see ITU-T Recommendation G.813, Section 10.1 and EN 300 462-5, Section 9.1).

Note that TIE plot referred to in the specification is not an MTIE mask; it is only a summary of the transient specification.
Meeting the MTIE mask provided here is the closest practical test of meeting the implied transient requirements.
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TDEV Masks — (SONET / DS-n)

Mask TDEV 1

SMC Generation (GR-253 Issue 3, Fig. 5-18) 10 —

Derived DS1 Generation (GR-253 Issue 3, Fig. 5-22)

BITS Generation (GR-1244 Issue 2, Fig. 5-4) 2 ‘ ‘

SEC Option 2 Generation (G.813, Fig. 4) 1+ ‘ ‘

SSU Type 11, 111, IV Generation (G.812, Fig. 2, Fig. A.2) ‘ ‘ ‘ ‘
TDEV =3.2x1 0.5 01<1<25 | || | |
TDEV =2 255t<40 0.1 2.5 40 1000 10000
TDEV =0.32x10-5 40 <1t <1000
TDEV = 10 1000 <t < 10%

Mask TDEV 2 39

PRS Generation (GR-2830 Issue 2, Fig. 6-2)

10
TDEV =3.2x10-5 0.1<1<25 )
TDEV =2 2.5<1<40
TDEV = 0.32%70-5 40 <1 < 10,000
\ \
0.1 2.5 40 10000

Mask TDEV 3

Stratum 4E/4 Transfer (GR-1244 Issue 2, Fig. 5-6) 1020 [~
TDEV =102 0.05<t<10
TDEV =32.2x10-5 10 <t < 1000

E f 102 |-
\ \ \
0.05 10 1000

Mask TDEV 4 1000

Stratum 3 Transfer (T1.101-1999, Fig.17) /

(GR-1244 Tssue 2, Fig.5-6)

SSU Type IV Transfer (G.812, Fig. A.7)

102
TDEV =1020X1 0.05<1<0.1 I
TDEV =102 0.1<1<10 3
TDEV =32.2%1"’ 10 <1< 1000 i
10 0.050.1 10 100 1000
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Mask TDEV 5

1000

Stratum 2/3E Transfer (T1.101-1999, Fig.17) S e B R R —
(GR-1244 Issuc 2, Fig.5-6) /
SSU Types I, 111 Transfer (G.813, Fig. 8) 100 yd
TDEV =3.2x7 % 0.1 <1< 1.44 /
TDEV = 1.86X1 1.44 <1 <300 " e
TDEV =32.2x1"’ 300 <1 <1000 /
2.67 f-------------7 =~
1OAl 1 1‘A44 10 100 300 1000
Mask TDEV 6
Stratum 3 Clock Tolerance (T1.101-1999, Fig. 16) 1000
SEC Option 2 Tolerance (G.813, Fig. 8)
SMC and Stratum 3 NE Clock DS1 Tolerance 173
(GR-253 Issue 3, Fig. 5-16)
TDEV = 17 0.1<1t<3 B
TDEV = 5.77%x 3<t<30 17
TDEV =31.62 %1% 30 <1 <1000
| | |
0.1 3 30 1000
Mask TDEV 7 1000 |
OC-N Interface (T1.101-1999, Fig. 10)
SMC and Stratum 3 NE Clock OC-N Tolerance
(GR-253 Issue 3, Fig. 5-15) 173 = |
TDEV = 10 0.1<t<1.73
TDEV =5.77X1 1.73<1t<30
TDEV = 31.62 X 10-5 30 <t < 1000 0 |
| | ; ‘
0.1 1.73 30 1000
Mask TDEV 8
SMC and Stratum 3 NE Clock OC-N Transfer 1023 [~
(GR-253 Issue 3, Fig. 5-15 + pass band 0.2 dB)
177 [
TDEV = 10.23 0.1<t<1.73
TDEV =5.9X1 1.73<1t<30
TDEV = 32.3x10-5 30 <t <1000
10.23 [
| | | |
0.1 1.73 30 1000
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Mask TDEV 9

DSI1 Interface (T1.101-1999, Fig. 7) (G.824, Fig. 4)
BITS Clock Tolerance (GR-1244 Issue 2, Fig. 4-2)
SSU Type I1, 11, IV Tolerance (G.812, Fig. 4 & A.4)

SMC and Stratum 3 NE Clock DS1 Transfer 1023 |
(GR-253 Issue 3, Fig. 5-15 + pass band 0.2 dB)
SEC Option 2 Transfer (G.813, Fig. 11) 177

TDEV =10 0.1<t<1.7

TDEV =5.9X1 1.7<1<30

TDEV =32.3x10-5 30 <7 <1000 10 |

\ \ \ \
0.1 1.7 30 1000
Mask TDEV 10
1000

100 ‘
TDEV =100 0.05<1t<10
= % 0.5 ‘ ‘ ‘
TDEV =31.6X1 10<1t <1000 0,05 10 1000
Mask TDEV 11 100
DSI1 Interface Output Wander at SMC Input
(T1.105.09-1996, Fig. 1)
DSI1 Interface Output Wander at Option-2 SEC Input
(G.824, Fig. 5) 10
TDEV =10 0.05<1t<10
TDEV = 3.1623 X"’ 10 <7 <1000
! 0.05 0.1 1 10 100 1000)
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TDEV Masks — (European SDH / PDH)

Mask TDEV 12 10

SEC Option 1 Generation Const Temp 64— — — — — — ——

(G.813, Fig.2) (EN 300 462-5, Fig. 1) \

32
TDEV =3.2 0.1<t<25 ‘ ‘
TDEV = 0.64 X 1" 25<1<100 ‘ ‘
- 1
TDEV = 6.4 100 <1 <1000 o 1 o 3 10 1000

Mask TDEV 13 1000

SEC Option 1 Tolerance (G.813, Fig. 6)

(EN 300 462-5, Fig. 4) T
TDEV =12 0.1<t<7
TDEV = 1.7Xx 7<1<100 |
TDEV =170 100 <t <400 b |

10().1 7‘ 100 1000

Mask TDEV 14 1000

SSU Type I Tolerance (G.812, Fig. 4) sl

(EN 300 462-4, Fig. 4)

m— — — — — —
TDEV =34 0.1<t<20
TDEV =1.7X~z 20<1t <100 34 ‘ ‘
TDEV =170 100 <t <1000 10 | ‘
TDEV =5.4x1% 1000 < t < 10* 0.1 I 20 100 1000 104

Mask TDEV 15 1000

SSU Type I Trans.fer (G.812, Fig. 8) 553

(EN 300 462-4, Fig. 7)

176
TDEV =3 0.1<1t<13.1
TDEV =0.0176 %1 13.1 <1t <100
TDEV = 176 100 <t < 1000 10—
TDEV =5.58 %1%’ 1000 <t < 10* 3
\
0.1 1 13.1 100 1000 104

Mask TDEV 16 oF——

PRC Generation (G.811, Fig. 2) ‘

(EN 300 462-6, Fig.2) ‘
TDEV =3 0.1 <t<100 3 ‘ ‘
TDEV = 0.03 Xt 100 <t < 1000 | | | | |
TDEV =30 1000 < < 10° 0.1 1 10 100 1000 10000
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Mask TDEV 17 1
SSU Type I Generation (G.812, Fig. 2)
(EN 300 462-4, Fig.1)
3
TDEV =3 0.1<t<25
TDEV =0.12 X1 25 <1 <100 0.1 25 100 10,000
TDEV = 12 100<t<10*
Mask TDEV 18 1000
PRC Interface Output (G.823, Fig. 5) B — T T T 1 7
100
TDEV =3 0.1<1t<100 wh — | 1 . —
TDEV = 0.03 Xt 100 < t < 1000 . /
TDEV = 30 1000 <t < 10*
TDEV =27 + 0.0003 Xt 10°<t<10° 3
Dol 1 10 100 1000 104 10 100
Mask TDEV 19 104
SSU Interface Output (G.823, Fig. 7)
(EN 300 462-3, Fig. 6) o] i il el il s ——— ———
TDEV =3 0.1<t<43 _—
TDEV = 0.7 X1t 43<1<100 o " —
TDEV =58 + 1.2X1%° + 0.0003 Xt 100 <t <10° ;
10
| d
10.1 1 43 10 100 1000 104 105 106
Mask TDEV 20 10
SEC Interface Output (G.823, Fig. 9)
(EN 300 462-3, Fig. 8) S8y — — — 7 =7 —
TDEV = 12 01<t<17.14 _—
TDEV = 0.7 X1 17.14 <1 < 100 o — — —
TDEV =58 + 1.2X1% 4+ 0.0003 X 1 100<t<10° ;
12 f
0.1 1 10 17 100 1000 10* 10 10°
Mask TDEV 21 104
PDH Interface Output (G.823, Fig. 11)
(EN 300 462-3, Fig. 10) IS8 o —— e —— T — —— T —
TDEV = 34 0.1 <1<48 _—
TDEV = 0.7 X1 48 <1 <100 e —— ——
TDEV =58 + 1.2X1%° + 0.0003 Xt 100<t<10® 3 ‘
Y | 10 48 100 1000 104 10° 100
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