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Introduction ‘*m*“““*’
= How did we get here?

= What is the challenge?

= Testing & monitoring compared and contrasted

= Referenced and unreferenced metrics

= Sync management
— Building blocks
— Deliverables

= A lesson from history



More choices then ever before...
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That was then, this is now WW"

= Past - One sync distribution network
— PHY (SONET or SDH)

= Now - Two sync distribution networks?
— PHY
— Packet

= Future - Hybrid deployments
— SyncE/PTP, GPS/PTP

Packet Domain

Frequency Domain

MEASURE IN REF N AUX OUT

GPS ANTENNA




Definitions: testing & monitoring

= Testing:
— A procedure for critical evaluation; a means of determining the
presence, quality, or truth of something;

= Monitoring:
— To keep close watch over; supervise
— Totest or sample, especially on a regular or ongoing basis

— To keep track of systematically with a view to collecting
Information

From www.thefreedictionary.com



Sync. testing & monitoring

= Network sync, testing is usually;
— Short term (hours/days)
— Engineer typically on-site with tester
— OPEX heavy
— Directed to fault investigation

= Network sync. monitoring is usually;

Conducted over the longer term (many
days/weeks/months)

Engineer typically not on-site for duration
of monitoring

OPEX light

Directed towards characterisation,
Revenue Assurance and SLAS
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Centralised monitoring



The sync. monitoring dilemma

= Monitor everywhere, all the time
(ideal)
— $PPP$ / €€€€€€

— Needs intelligent strategy to be
cost-effective

— But accurate Monitors need a
reference...

« Putting a reference everywhere
removes the need for sync
distribution!!!




Referenced & unreferenced PTP metrics

GPS

Source é’ \ e

2 GPS
& \6\\\ / \e/

GPS

é Independently references measurement devices

e IEEE 1588 / PTP client embedded in NTU / NodeB

Network measurement probes
can provide an independent
reference

Provides control for un-
referenced metrics delivered
by NTU/IADs

Standalone clients or clients built
iIn to NTUs / Access devices for
cost reasons do not typically
have / support for GPS reference



“Telecom Guys” testing & monitoring

= Monitor PHY layer only

— PTP client does the heavy lifting

« Source, network & osc+algorithm = end-to-end
(closed) system

— Metrics well defined & understood
 TIE, MTIE, TDEV

— Tried & tested - Well engineered
* Since 1980s!
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“Packet Guys” testing & monitoring ‘W“'

= Packets stats will tell you everything
— Early warning of failure of “filter” or “algorithm”

— If the client is doing its job it will filter out (smooth)
network events
(PDV changes, step changes of delay etc.)

— Needs processing power, huge amounts of data
— Engineering resource (L2/L3)
— False positives?
* Which network events to ignore (filter/algorithm
doing its job)
« Which network events to watch (filter/algorithm
can’t cope)



.

The challenge is what to measure and where?wwéi‘

= At the boundary of
technologies?

= At Hub / Concentrator

sites? | “
= |Important service access D= B S
points? |

= All or nothing?

= Costs to implement?

= Costs if we don't
Implement?




What data is available? Test set up

PTP Client
Freq + PPS
Probe ( + GPS/RDb)

PDV replay

*GPS ref'd PTP GM
* Real World yWave PDV capture/replay

= Probe has packet & physical layer measurement capability
GPS/Rb ref
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Live measuement
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Live Measurement

| nFarrmation

| Live measurement
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What data is available? W“"‘*

= When you begin to see all the data,
you begin to see:

— Correlations between Packet/Physical layer
performance & events

— Spot trends — early warnings
— Benchmarks and real-world performance limits



“Early Warning debate”

= What are we actually delivering?
— Freq. & phase to an application

— The sync. service quality as delivered to the end point
* Freq & phase are the new network services

= What provides early warning of service quality?
— Monitoring of frequency and UTC alignment perf.

— You see things “early enough” in the PHY layer domain
* If you set the SLA’s appropriately.

— What packet measures really indicate Frequency &
UTC alignment performance?



Sync Management — Can this help?

= Synchronisation problems can be caused by
sources, network impairments,
configurations, or other causes

= Synchronisation problems need to be rapidly
iIndentified and repaired to maintain service
levels

= Appropriate sync. testing and monitoring
systems and tools can prevent history
repeating itself!




Sync Management — The scope

* Sync management can benefit from a holistic view of
problems suggesting that both independent probes and
network management have a legitimate role

= Sync management in the NMS/OSS in a converged
network focuses on the new problems — “sync over
packet”, Synck and IEEE 1588 and addresses problems
like ...
= What is the health of sources or the sync paths?
= What events are impacting what sync paths and what services?
= What changed? When did it change?

= What were the resources in the path at the time; eg. queues &
QoS
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What might the high level solution look like? W““'

= Network Management Systems

— Sync tree ‘service’ & ‘paths’ relate network events and status to the sync
infrastructure

— Sync tree health within the network; e.g. hop-by-hop failures, changes, oam
probes...

— Sync alarms from network events; e.g. sync counter violations, path faults,
service connectivity...

— Sync tree topology visualization, trouble shooting & auditing

= Sync Management and Independent Performance Monitoring
— Sync dynamics like wander, lost packets, mis-ordered packets etc.
— Service performance — in spec. or out of spec. / trends up or down
— Sync events, alarms and reporting



What might the high level solution look like? ‘
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= Fully Integrated Network & Sync Management/Sync Monitoring

Probes / Sources are represented (provisioned) on “sync service” within the
NMS vendor platform

Probes can be auto-discovered via LLDP/SNMP — topology built —
measurement capability/ports learned

Sync performance & alarms propagate to NMS and are correlated to the
sync service

NMS <> Sync Mgmt/Monitoring GUI & Db integration
(GUI cross-launching and Db import/export)



Sources & Service Network Layer
Sync Health Distribution Health

-

Performance
measurement
Service &
Source Sync Delivery



The building blocks of the solution - Past wmmm*

0SS !
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The building blocks of the solution - Future ‘*

'
OSS !
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What should the solution deliver? ‘W“'

Sync management is assurance focused upon managing sync. in multiple
layers of the network along with pro-active notification and troubleshooting

Managing the Synchronisation Distribution Tree

— End-to-End topology visualization to validate maximum spans, redundancy, loop avoidance,
etc.

— End-to-End status visualization (free running, selected source, etc)
— End-to-End sync ‘service’ integrates sync sources/ measurement probes in the NMS
topology

Managing Synchronisation faults pro-actively
— Monitoring the current distribution; e.g. probe detected events or network layer impairments
— Correlation of faults to the sync ‘service’ and impacted circuits
— Analysis of configurations and resources to avoid or understand faults

Managing Synchronisation efficiently within operations
— React quickly to events because of early detection of problems
— Repair problems quickly though integrated correlation, topology maps and trouble shooting
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Testing and monitoring throughout the life w
of the network )

L
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Packet network “project” Proving it works in practice
“Technology Selection” “Field Evaluation”
o “Construction”
“Network Characterisation”
Early adoption & roll out Business as usual
Monitoring & Management Diagnosis & Troubleshooting
“Construction” Maintenance

Service Monitoring Service Troubleshooting
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It's all about getting the balance right MJ‘““*'
Too much
Testers
CAPEX
Pro-active
Reactive |
Testing
Probes
OPEX
Monitoring

Too little



ITSF 2007
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E1/T1 SyncE PTP/NTP NMS

112111 Chronos Technology Lid, Stowfield House, Upper Stowfield, Lydbrook. Gloucestershire, GL17 9PD aa
T: +44 (0) 1504 882200, F: +44 (0) 1594 862211

=  “Measurement nodes either integrated into NEs (e.g. SSU, routers/switches

with PDV monitoring) or standalone probes.”



Conclusions

= Monitoring hits the mainstream

= The “Sync Monitoring Appliance” — built on open
standards & protocols can be integrated into existing
sync distribution architecture & NMS/OSS

= Complete network monitoring needs to be Iin
both Physical & Packet layers

= Sync. performance strategy needs to cover both
long-term monitoring & short-term testing

= Different tools for different teams/functions

Get the balance right!




Thank you for listening M‘W‘H
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Any questions?
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