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PTP

IEEE 1588-2008 (PTP) is a protocol for time distribution

PTP works well in controlled environments

Can PTP deliver in Enterprise WAN environments?
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How PTP Works

Grandmaster Slave _
I S | T2-T1 is Master to Slave Delay
Tl:\rm’: T4-T3 is Slave to Master Delay
: T2 (T2-T1) + (T4-T3) is RTT

/

RTT/2 is One Way Delay or Latency
Estimate

((T2-T1) - (T4-T3))/2 is Offset from
Master Estimate

Follow_Up

Delay_Request

/

This requires symmetric path delay.

—
w

Path asymmetry cannot be distinguished

} Delay Response from Slave offset.

<
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Field Trial

Our partner had some sites without GPS availability, but still
required accurate timing. They wanted to know if PTP could be
used to deliver accurate timing over their existing high
performance WAN.

Two sites with existing GPS receivers

High performance Enterprise WAN
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Field Trial
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Filtered One Way Delay Measurements
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Offset (seconds)

PTP Slave 1PPS vs Reference GPS
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PTP Slave 1PPS vs Reference GPS Histogram
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Anomaly: PTP Slave 1PPS vs Reference GPS
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Anomaly: PTP Slave 1PPS vs Reference GPS
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Anomaly: PTP Slave 1PPS vs Reference GPS
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Anomaly: PTP Slave 1PPS vs Reference GPS
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Path Asymmetry: Route Flap
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Path Asymmetry: Route Flap
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Forwarding Asymmetry: Congestion Queueing
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Conclusions

PTP is inherently sensitive to asymmetric latency

PTP may be viable over WAN - depending on requirements

PTP is a potential solution for sites without GPS

GPS is still the gold standard
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Opinion

Best
accuracy

Worst
accuracy

Deterministic

endace

GPS ~50ns

PTP (LAN) <1ps

PTP (WAN) < 10 us

~100ns Yes
> 10us Maybe?
> 100us No

Yes

Maybe?

No
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Recommendations ’e\
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Where possible:
« Use PTP transparent equipment
+ Use dedicated networks to avoid congestion
« Use priority tagging
« Avoid L3 Routing
 Avoid L1/2 redundancy mechanisms

» Use Traffic Engineering to provision symmetric network
paths

Consider:
« Multiple Grandmasters
« Multiple diverse paths
» Dedicated dark fibre
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