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Synchronization SLA tool requirements




SyncSLA Scope, functions and tools

SyncSLA Scope ﬁ\letwork Vievx%
SyncSLA Functions Mapping Clock CIOCk_ il NetV\_/ork
Accuracy Analysis Analysis

[PTP Clock Probe] [PTP Network Probe]

SyncSLA Tools Clock Probe

.
...............................................................................................................................................................................................................................................

Network View — Topological and status visualization of the
synchronization network.

Clock Quality — A set of functions intended to monitor test and
analyze the quality of the slave clock

PTP Monitoring — A set of functions intended to monitor test and
analyze the end to end PTP routes

~ ANV/A
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Mapping Requirements (PTP Map Case)

To adds a layer of PTP and SyncE over a topology map of the

network

To display Sync Routes and clock distribution based on the user

point of interest

To monitor

synchronization topology

changes, status and
synchronization
distribution
capabilities

To display

Sync Probe
attachment points

NCD: Network Clock Domain
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Clock Analysis Requirements
(PTP Clock Probe Case)

To monitor selected clock source based on collected PTP messages

timestamps

To run multiple concurrent tests per Sync Probe

To define MTIE Mask and Mask Margin to receive Mask crossing

notifications.

To run the test using NM test framework as option
* Define tests schedule
 Monitor the Sync Probe and the on going

tests

* View and export results of historical tests

To collect Performance Monitoring
* Clock recovery performance statistics
 Phase Recovery performance statistics
* Offset from master statistics
TS statuses

1ent name: Gui
Activ True
Last state: R g
Reference fail: Fal

No timestamp fail: False

No event messages fail: False
MTIE mask failure: No

MTIE mask margin failure: Yes
Reference: GPS

Reference Expected QL: NA

reme I
nterval, s | Result, ns | Mask Stat. | Margin St
0.2 16 0K oK
0K
0K
0K
5 180 8] 0K
10 700 oK oK
12 1116 0K 0K
1200 0K
100 0K
200 1424 0K 0K
500 1568 oK oK
Tscess | 1000 1580 0K 0K
2000 7 OK
5000 1680 OK 0K
10000 1704 0K OK
20000 OK
50000 2020
100000

PTP flowpoint: ACC PTP FLOW PT-1-1-1-1-1
Slave IP address: 192.168.178.85

Master IP address: 10.10.1.102

Direction: Reverse

Actual start time: 2012-01-24 10:00:00
Actual duration, s: 112852

Actual measuremeni t duration, s: 112852
MTIE mask: g823-PDH

MTIE mask margin,%: 5

MTIE mask crossed time: No

MTIE margin crossed time: 2012-01-24 10:23:05

© 2012 ADVA Optical Networking. All rights reserved. Confidential.
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PTP Network Analysis Requirements

 To collect and display end to end PTP communication path
performance monitoring for PD, PDV, Frame loss and
availability.
» Collect basic info from Grand master
* Collect Transparent Clock residence time Performance statistics
 Collect and display PTP Performance statistics from Boundary Clock
 Collect and display Performance statistics from Slave clock

* To display different statistics

and metrics for PTP
 PD statistics
e PDV metrics in different network loads

~ ANV/A
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SyncSLA Status Display Requirements

SYNCJACK GLOBAL

CLOCK ANALYSIS

A

PTP NETWORK
ANALYSIS

. T51-1

O Clock recovery Score

. Phase recovery Score

O PTP clock Probel-1

O seore

O Reverse Network usability
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O PTP Network probe1-1|
Forward Network usability |

/
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PTP Network probel-1
Waaurement stare
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To support several levels of
details for step by step
troubleshooting
* Peeling the onion approach
 Based on the engineer knowhow

First level to provide overall Sync
Services health indication

Second level to provide high level
health indication of each tool
report

Third level to provide sufficient
information for fault localization of
each and every test
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modes
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In Service Sync Probing Value Proposition

Active /Passive Probing and monitoring of multiple telecom
physical signals as well as multiple packet timing signals

Probing of physical signhals, packet timing signals and the
network PDV can be done simultaneously

« Ease finding correlation between network impairments and clock
performance

Bi-directional Probing of network PDV Behavior
 Impact Frequency Delivery Performance

Measurement of PTP network asymmetry
 Impact Phase and ToD Delivery Performance

In-service Probing enable Synchronization as a Service with
Guaranteed SLA

~ ANV/A
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Type of Probing Tools for Sync SLA

» Clock Accuracy - 2 x Clock Probe:
» Calculate MTIE between physical source and reference signals

» Programmable Source and reference signals
» Clock Analysis

» 4 X PTP Clock Probe

» Calculate packet MTIE between Physical reference signal
and packet flow

» Probe Master to Slave or Slave to master traffic

» Support parallel and tapping modes
» T-SC score — simple score of internal slave clock

» PTP Network Analysis - 1 x PTP Network Probe

» Delay and delay variation performance statistics, Network usability
statistics, Packet loss statistics

~ ANV/A
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T-SC and T-BC Self Monitoring

» Internal T-SC and T-BC 1PPS and clock outputs can ne monitored
simultaneously using Two Clock Probes and GPS/external reference

» The network delay asymmetry can be measured using the PTP
network probe statistics (Sync Min Path Delay and Mean Min Path
Delay)

1PPS and CLK MTIE
T-BC/T-SC T

ADVA
‘Inl.-- B '
L EEFE

10M/1PPS/BITS/SyncE (optional reference ) I GPS
I Antenna
v
CLK 1PPS
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Testing T-SC and T-BC

» T-SC and T-BC 1PPS and clock outputs can be monitored
simultaneously using Two Clock Probes

1PPS and CLK MTIE

CLK

(10M/BITS/SyncE)

10M/1PPS/BITS/SyncE (optional reference )

GPS
Antenna
| - . =~ AN\/A
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Probing T-SC

» T-SC packet timing signal (T3), 1PPS and clock outputs can be
monitored simultaneously using Two Clock Probes and One PTP clock

Probe
1PPS and CLK MTIE

CLK

(10M/BITS/SyncE)

Splitter or mirroring
Switch
(T3 tapped)

10M/1PPS/BITS/SyncE (optional reference )

Antenna

~ ADV/A
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Probing T-BC

» 1PPS and clock outputs together with T-BC slave & master packet
timing signal (T3 and T1), can be monitored simultaneously using
Two Clock Probes and Two PTP clock Probes

1PPS and CLK MTIE

T-GM T-SC
Network
Splitter or mirroring 1PPS (T1 tapped)

Switch v

(T3 tapped)

e P8, T

10M/1PPS/BITS/SyncE (optional reference )

:> Packet MTIE based on T3,T1

GPS
Antenna
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PTP Network Active Probe

Active probe uses the internal Telecom slave packets exchanged

The Sync Probe can probe the network and recover the clock
simultaneously

» Can be used as Sync Interface Demarcation (SID) device
» Can be used also as Mini GM for indoor small cell deployment

Provides PTP network Probe Statistics and Network Usability Score

10M/1PPS/BITS/SyncE (optional reference ) Che
Antenna
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PTP Network Passive Probe

» Provides PTP network Probe Statistics and Network Usability Score

based on T1, T2, T3 and T4 information

10M/1PPS/BITS/SyncE (optional reference )

17

Splitter or mirroring

Switch

GPS
Antenna

© 2012 ADVA Optical Networking. All rights reserved

= System
= NE-1

= Clock Accuracy
= Clock Probes
Clock-Probe-1-1
Clock-Probe-1-2
History Results
= Clack Analysis.
= PP Clock Probes
PTP-Clock-Probe-1-1
PTP-Clock-Probe-1-2
PTP-Clock-Probe-1-3
PTP-Clock-Probe-1-4
History Estimations
TS-1-1
= PTP Network Analysis
= PTP Network Probes
PTP-Network-Probe-1-1
ol Syncjack Schedules

. Confidential.

Configuration | Statistics

Summary | 13 Minute | 1 Day | Thresholds

Entity 10: PTP NETWORK PROBE-1-1

Clesw | Rafresh ==
Path Delay Statistics
Avarage Forvand RPDV, ng 8648 Minimum Sync Path Dalay, ns: 100941
Average Mean Path Delay, ns: 118513 Number OF Fomsard RPOV Results In High Range: 5540
Average Reverse RPOV, ng: 26520 Number Of Fomard RPOV Results In Low Range: 8248
Aversge Sync Path Delay, ns: 109510 Number OF Foreard ROV Results [n Medium Range: 2633
Maximum Mean Path Delay, ns: 176686 Number Of Reverse RPOV Results In High Range: 473
Maximum Sync Path Delay, ngi 167747 Numbar O Revarse RPOV Results In Low Range: 1358
Minimum Farvard APDV, ns: Humber OF Reverse ROV Results In Medium Range: 125
Minimum Mean Path Delay, ng: 100976 Total Numbar Of Fornard RPOV Results: 60992
Minimum Reverse RPDV, ns: L] Total Number Of Reverse RPOV Results: 60988
Network Usability Score Statistics
Forward Direction

Total Time Forvars Score=3, 5:

0 Total Time Formard Score=5, ;753

Total Time Fonard Score=d, s: 0

Reverse Direction

0 Total Time Reverse Score=3, st 753

Total Time Reverse Score=3, 5t
Total Time Reverss Score=d, i 0

PIP Messages Statistics

Delay Response Message Last:

Delay Response Message Received:  §493

Syne Messages Lost: ]
Sync Messages Received: 64836
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Probing Clock and Network Simultaneously

» Clock probes, PTP Clock probes and PTP network probe can work
simultaneously, therefore both T-SC and network can be monitored
at the same time

1PPS and CLK MTIE

Network
(DUT)

T-GM N

1PPS 10M/BITS/SyncE

Splitter or mirroring
Switch W P,

PTP network Probe Statistics

/\\ and Network Usability Score
GPS
Antenna :>
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Test Cases for use of Sync Probe SLA tools
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et-up description
test cases results

PTP Master
(TP5000)

Network impairment generator

Ethernet Switch
Mirroring port

(CRES

Syncprobe 1
l Parallel mode

Sync Reference

20

Syncprobe 2
Tapping mode

or Sync Probe

PTP Master — Symmetricom TP5000

OC-S — Tested device with IEEE1588v2
Ordinary Clock-Slave (OC-S) functionality

Sync Probe-1 operates OC-S and runs SyncSLA
tools

Sync Probe-2 runs only SyncSLA tools

Impairment generator runs test case 12 ITU-T
G.8261 — Calnex Paragon-X

The Ethernet switch is configured with
mirroring mode to copy PTP frames to the
Mirroring Port (in the real deployment optical
splitter may be used instead)

Sync reference is always connected to the Sync
Probe-2 and in some test cases connected to
the Sync Probe-1 (PPS, 10MHz, BITS, Sync-E
and GPS antenna)

~ ANV/A
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MTIE measurements of OC-S under test
Vs. OC-S In Sync Probe — Clock Accuracy

To PTP Master Status = Tests
To PTP Master
100000
Tests Result
Interval,s | Result,ns | Mask Stat Margin Stat
0.1 N/A N/A N/A
s 0.2 | NA | N/A N/A
/ 0.5 | WA [ WA N/A
1 | 8 1] OK OK
2 I g | OK OK
3000 s | 16 [ oK oK
2 10 | 16 [ OK OK
~ 20 | 24 [ OK oK
- | 50 [ 32 | ok oK
. 5 - g 100 a8 oK oK
- u 200 72 OK OK
(=1 — ,/'/- soo | 96 | oK oK
v —8 ././I/‘ 1000 | 128 | oK oK
2000 168 OK OK
5 ~ o s000 | 168 | oK oK
i 10000 | 168 |  OK oK
20000 | waA_ | N/A N/A
50000 | NA | NA N/A
100000 | WA | WA N/A
Syncprobe 1 ; + = opn
Sync Reference Tau (sec)
Parallel mode
Status = Tests
100000 -
Tests Result
Interval,s | Result,ns | Mask Stat Margin Stat
. 0.1 N/A N/A N/A
0000 0.2 NA N/A N/A
/ 0.5 N/A N/A N/A
et 1 8 oK oK
2 8 oK oK
™ 5 16 oK oK
2 10 16 OK oK
= 20 24 oK OK
w —O—o—0 50 48 oK. OK
E 2 /ﬂ 100 80 OK oK
1 200 128 oK OK
| soo 224 oK oK Clock Probe Status
1000 224 OK oK
2000 248 oK oK O CLOCK_PROBE-1-1
. | 5000 248 OK OK
o—g | 10000 248 oK oK
20000 N/A WA WA O CLOCK_PROBE-1-2
50000 NA N/A N/A
100000 NA N/A N/A
o pu 1] TNIT AJ+‘-'J
Tau (sec)
™
| . o ~ ADND\/A
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Imultaneous MTIE measurements o
ultiple remote OC-S nodes — Clock Analysis

To PTP Master

©OC-S mirrored PTP
frames

Syncprobel
mirrored PTP frames

Syncprobe 2

Sync Reference
Syncprobe 1 ¥ . Tapping mode

MTIE (ns)

100000 —

10000

1000

Tests Result
Interval,s | Result,;ns | Mask Stat | Margin Stat
0.1 N/A N/A N/A
02 | NA | NA | N/A
/" 0.5 N/A N/A N/A
R 1 Iona | NA ] N/A
2 N/A N/A N/A
s | 12 | OK [ oK
10 13 OK oK
20 [ 17 [ oK | oK
50 : 27 | OK : oK
a8 100 47 OK oK
= 200 64 OK oK
,/'/- s00 | 95 | ok | oK
1000 129 OK oK
2000 | 167 | OK | OK
5000 167 OK oK
10000 | 167 | OK ] oK
20000 N/A N/A N/A
s0000 | NA | N/A [ N/A
100000 N/A N/A N/A
1) T Tl T TOR00

Tau (sec)

Parallel mode
CLOCK ANALYSIS
s,
100000 — "‘\
Tests Result
10000 | o1 | WA | NA | WA —
| [[Tea [ wa VA -
" [t
2 [ WA N/A
_ 100 —s T 14 oK
2 10 16 oK
w L o—o—a ! gg | i; | g:
E i ‘./._' | 100 | 75 | ok
2 | 200 | 123 | ok
T O PTP_CLOCK_PROBE-1-1
o S —
10 10000 | 2a8 0K o pw_CLOCK_PROBE-l-z
o u
[100000 | WA N/A
| (S S S— (& PTP_CLOCK_PROBE-1-3
Tau (sec)
" (J PTP_CLOCK_PROBE-1-4
22 © 2012 ADVA Optical Networking. All rights reserved. Confidential.
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PTP communication path PM and statistics
PTP Network Analysis

To PTP Master

Syncprobe 1
Parallel mode

frames

OC-S mirrored PTP

—PPEIN:
—P50
—CLKIN:

LK1
—3T5 N

Sync Reference

PTP Network
Probex

Syncprobe 2
“"=--Tapping mode

PTP NETWORK ANALYSIS

() PTP_NETWORK_PROBE-1-1

23

-\

Entity | TP Probel-1
Summary: 15 Minute 1 Day Thresholds
cl Refr

Entity ID: PTP Probel-1

Automatic Refresh Eve:

P
i{Summary] 15 Minute | 1 Day Thresholds
Clear  Refresh Automatic Refresh Every | 5 |Seconds
Path Delay Statistics
- ~
Average mean Path Delay, ns 2520 Minimum forward RPDV, ns 656
Minimum mean Path Delay, ns 1034 Average forward RPDV, ns 850
Maximum mean Path Delay, ns 3234 Number of forward RPDV results in low range 455
Average forward Path Delay, ns 1022 Number of forward RPDV results in medium range 320
Minimum forward Path Delay, ns 820 Number of forward RPDV results in high range 820
Maximum forward Path Delay, ns 2120 Total Number of forward RPDV results 4322
Average reverse Path Delay, ns 1230 Minimum reverse RPDV, ns 1230
\,i Minimum reverse Path Delay, ns 760 Average reverse RPDV, ns 760
Maximum reverse Path Delay, ns 2220 Number of reverse RPDV results in low range 2220
i Number of reverse RPDV results in medium range 3222
'l Number of reverse RPDV results in high range 1444
Total Number of reverse RPDV results 4500
-
Network Usability Score Statistics
Forward direction Reverse direction
Current score: S Current score: 5
. Total time Score=5, s 1233 Total time Score=5, s 1233
Total time Score=4, s 123 Total time Score=4, s 123
Total time Scores3, s 0 Total time Score=3, s 0
PTP Messages Statistics
Sync messages received: 24325
Sync messages lost: 345
Sync messages lost ratio, %: 0.004
Delay_Resp messages received: 24670
— Delay_Resp messages lost: 0
Delay_Resp messages lost ratio, %: 0
[ ]

© 2012 ADVA Optical Networking. All rights reserved. Confidential.

With and Without Reference Clock
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Managing Synchronization Networks

PTP Network
Analysis
Visibility of Monitor in service Monitor in service
Sync Routes clock performance PTP performance
and clock for SLA Assurance
distribution |
\ J \ J J

Synchronization as integrated part of mobile backhaul service

Sync SLA should be provided and managed like any L2/L3 service

Sync SLA is mandatory for successful LTE-A deployment

~ ANV/A
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IMPORTANT NOTICE

The content of this presentation is strictly confidential. ADVA Optical Networking is the exclusive owner or licensee of the content,
material, and information in this presentation. Any reproduction, publication or reprint, in whole or in part, is strictly prohibited.

The information in this presentation may not be accurate, complete or up to date, and is provided without warranties or
representations of any kind, either express or implied. ADVA Optical Networking shall not be responsible for and disclaims any
liability for any loss or damages, including without limitation, direct, indirect, incidental, consequential and special damages,
alleged to have been caused by or in connection with using and/or relying on the information contained in this presentation.

Copyright © for the entire content of this presentation: ADVA Optical Networking.



