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Synchronization SLA tool requirements




SyncSLA Scope, functions and tools

[PTP Network Probe 1

SyncSLA Tools Clock Probe [PTP Clock Probe 1

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

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

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

PTP Monitoring I A set of functions intended to monitor test and
analyze the end to end PTP routes
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Mapping Requirements

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

A

network

(PTP Map Case)

To display Sync Routes and clock distribution based on the user

point of interest
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Clock Analysis Requirements
(PTP Clock Probe Case)

A

To monitor selected clock source based on collected PTP messages
timestamps

To run multiple concurrent tests per Sync Probe

A To define MTIE Mask and Mask Margin to receive Mask crossing

notifications.

Torun the test using NM test  framework as option

A Define tests schedule — S

A Monitor the Sync Probe and the on going i ======

MIEE | | Y| aeedeme==a=
t 1000} ! .
ests R
* 100 1298 oK OK
1424

1568 0K 0K
Tinseos | 1000 1580 oK 0K

A View and export results of historical tests

2000 1670 oK 0K

""""" 5000 1680 OK OK

10000 1704 oK 0K
DDDDD 1880 oK

To collect Performance Monitoring e

CUSEENGEIEIL GRS (810 B PTP flowpoint: ACC PTP FLOW PT-1-1-1-1-1
REDE . T Slave IP address: 192.168.178.85

A Clock recovery performance statistics

[ ek (ks Direction: Reverse

LD EIE=SIRREB (=3 Actual start time: 2012-01-24 10:00:00

A Phase Recovery performance statistics it

) N Actual measuremen t duration, s: 112852
MTIE mask margin failure: Yes MTIE mask: g823-PDH

A Offset from master statistics Petermnes Expcted A MOE ok a5
A TS statuses

MTIE margin crosse d time: 2012-01-24 10:23:05
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PTP Network Analysis Requirements

A To collect and display end to end PTP communication path
performance monitoring for PD, PDV, Frame loss and
availability.

A Collect basic info from Grand master

A Collect Transparent Clock residence time Performance statistics

A Collect and display PTP Performance statistics from Boundary Clock
A Collect and display Performance statistics from Slave clock

A To display different statistics

and metrics for PTP
A PD statistics
A PDV metrics in different network loads
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SyncSLA Status Display Requirements

A To support several levels of
( SYNCIACK GLOBAL details for step by step

troubleshooting
A Peeling the onion approach

ir/ CLOCK ACCURACY \i ir/ CLOCK ANALYSIS \\i i ﬂPT:NN:L\::::;RK‘ i A Based On the englneer knOWhOW
Q Q | A First level to provide overall Sync
* _ o | Services health indication
y — — '
! ock Probe ] TS1-1 i : PTP Network probel 1I . .
@ couroves - o Queremims | | © o= A Second level to provide high level
() cowpober2 | @ e | | health indication of each tool
{ | 2 Y report
| NES | A Third level to provide sufficient
L == | information for fault localization of
- | | each and every test
N o
J . )
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~
Description of Synchronization SLA tools In

~

di fferent Nl n Serviceo
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In Service Sync Probing Value Proposition

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

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

A Ease finding correlation between network impairments and clock
performance

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

A Measurement of PTP network asymmetry
A Impact Phase and ToD Delivery Performance

A In -service Probing enable Synchronization as a Service with
Guaranteed SLA
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Type of Probing Tools for Sync SLA

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

4 Programmable Source and reference signals
4 Clock Analysis

4 4 x PTP Clock Probe

4 Calculate packet MTIE between Physical reference signal
and packet flow

4 Probe Master to Slave or Slave to master traffic

4 Support parallel and tapping modes
4 T-SC score 1 simple score of internal slave clock

4 PTP Network  Analysis - 1 x PTP Network Probe

4 Delay and delay variation performance statistics, Network usability
statistics, Packet loss statistics
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T-SC and T -BC Self Monitoring

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

4 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 e

T-GM e 'lnlﬁl."} 4 E:)

10 M/ 1PPS/BITS/ SyncE (optional reference ) I GPS : w
I Antenna
CLK 1PPS
|
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Testing T -SCand T -BC

4 T-SCand T-BC 1PPS and clock outputs can
simultaneously using

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

13

Two Clock Probes

Antenna
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(10 M/BITS/ ~ SyncE )

be monitored

1PPS and CLK MTIE

§
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4 T-SC packet timing signal (T
monitored simultaneously using
Probe

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

14

Probing T -SC

1PPS

CLK

(10 M/BITS/ ~ SyncE )

Splitter or mirroring
Switch
(T3 tapped)

Antenna
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Two Clock Probes and One PTP clock
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Probing T -BC

4 1PPS and clock outputs  together with T -BC slave & master packet
timing signal (T 3 and T 1), can be monitored simultaneously using
Two Clock Probes and Two PTP clock Probes

1PPS and CLK MTIE

T-GM T-SC

Splitter or mirroring (T1 tapped)

Switch
(T 3 tapped)

eemeemeeeoeeee T 4 ’l“.;ml.”:] |

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

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

Provides PTP network Probe Statistics and Network Usability Score

Configuration | Statistics
Entity ID: PTP NETWORK PROBE-1-1
Sume imute | 1Dzy  Threshols

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

4 Provides PTP network Probe Statistics and Network Usability Score

basedon T 1, T2, T3 and T 4 information

Network
(DUT)

Splitter or mirroring

T-SC

| Switch

oo > 'lﬂ”

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

17

GPS
Antenna
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Probing Clock and Network Simultaneously

4 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 j
N
(DUT) »

1PPS 10 M/BITS/  SyncE

Splitter or mirroring ::
Switch vy
i >' "“‘, 4
III',;f;ﬂl. 8dsa g |,

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

PTP network Probe Statistics
T and Network Usability Score
“.

Antcj:l:a :>
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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)

Metwork impairment generator

Ethernet Switch
Catalyst 2060G Mirroring port

AAAAAA

Syncprobe 1
l Parallel mode

Synec Reference

20

Syncprobe 2
Tapping mode

or Sync Probe

A PTP Master i Symmetricom TP 5000

A OC-Si Tested device with |IEEE1588 v2

Ordinary Clock -Slave (OC -S) functionality

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

A Sync Probe -2 runs only SyncSLA tools

A

A Impairment generator runs test case 12

ITU-T G.8261

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, 10 MHz, BITS, Sync -E
and GPS antenna)

~ ANV/A
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MTIE measurements of OC

-S under test

Vs. OC-Sin Sync Probe 1 Clock Accuracy

To FTP Master

|4r €0

'[{l ETE Master Status = Tests
100000 —
Tests Result
Interval,s | Resultns | MaskStat Margin Stat

- 0.1 N/A
0.2 N/A A N/A
0.5 /A A N/A
_...---'""'/ 1 8 oK oK
2 8 oK oK
J—— 5 16 oK oK
2 10 16 oK oK
= 20 24 oK oK
= 50 32 oK oK
5 g 100 48 oK oK

m 200 72 oK oK
.-/./. 500 96 oK oK

1000 iz2e oK oK
/‘_4 2000 168 oK oK

Syncprobe 1 14 ,. o e

" 5000 168 oK oK
— 10000 168 oK oK

20000 i /A N/A

50000 /A N/A N/A

100000 /A /A /A

Syne Reference Tau (sec)
FParallel mode
Status = Tests
CLOCK ACCURACY
100000 —
Tests Result
Interval,s | Result,ns | Mask Stat Margin Stat
0.1 /A A /A
o 0.2 NiA NfA N/A
0.5 /A /A /A
__....--—-'/ 1 8 oK oK
z 2 oK oK
o m 5 16 oK oK
a 10 16 oK OK
— 20 24 oK oK
w —O—o—0 50 48 Ok Ok
E - /./'—. 100 80 oK oK
I - 200 128 oK oK
500 224 ok ok Clock Probe Status

1000 224 oK OK

2000 248 oK oK O CLOCK_PROBE-1-1

i e 5000 248 oK oK o

B 10000 248 oK oK

20000 N/A N/ A W/A O CLOCK_pROBE'l‘Z
50000 N/A N/A W/A
100000 /A /A /A

i i T T TR OO0

21
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Imultaneous MTIE measurements

ultiple

22

of
remote OC -S nodes 1T Clock Analysis

100000 —
Tests Result
Interval,s | Result,;ns | Mask Stat | Margin Stat
L0000 0.1 N/A N/A N/A
0.2 N/A N/A N/A
L 0.5 N/A N/A N/A
1 N/A N/A N/A.
2 /A N/A /A
_ 1000 5 12 oK oK
A 10 13 oK oK
= 20 17 oK oK
u 50 27 oK oK
5 100 47 ok oK
100 200 64 oK OK
r’/ 500 95 oK oK
1000 129 oK oK
L= 2000 167 oK oK
/ 10 n—t 5000 167 oK oK
10000 167 oK oK
20000 N/A N/A /A
50000 N/A N/A N/A.
100000 /A N/A N/A.
1 1] T o)
Tau (sec)
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