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Station clock possibilitiesStation clock possibilities
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Source-less station alternativesSource-less station alternatives
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Source-only alternativesSource-only alternatives
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Integrated/Traceable sourcesIntegrated/Traceable sources
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NontraceableNontraceable sources sources
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Bridge clock possibilitiesBridge clock possibilities
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Time-unaware bridgeTime-unaware bridge
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Time-aware bridgeTime-aware bridge
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Clock-capable bridgeClock-capable bridge
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Bridge clock possibilitiesBridge clock possibilities



IEEE 802 Plenary

Atlanta, Georgia
122007-11-12

Station clock distributionStation clock distribution
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Time-sync clock interfacesTime-sync clock interfaces
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Time-sync clock interfacesTime-sync clock interfaces
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Time-stamp reference pointsTime-stamp reference points
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Formal: at the media interfaceFormal: at the media interface
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Reality: on the MAC addressReality: on the MAC address
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Possible: above the MACPossible: above the MAC
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Bridge Bridge ““relayrelay”” possibilities possibilities

1) Sync frame triggering1) Sync frame triggering

2) Grand-master selection2) Grand-master selection
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What is the bridge What is the bridge ““relayrelay””
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Sync-forwarding alternativesSync-forwarding alternatives

rxTime txTime

rxTime

txTime

txTime[n] = rxTime[n] +

delay[n];

~10ms

~50ms

txTime[n] = n* TICK

+delay[n];

a)

b)
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Cascaded TOD synchronizationCascaded TOD synchronization

(a nonscalable approach)
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ReclockedReclocked TOD synchronization TOD synchronization

(a scalable approach)
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Synchronization rate quirksSynchronization rate quirks

(a more heterogeneous cascade)
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Bridge Bridge ““relayrelay”” possibilities possibilities

1) Sync frame triggering1) Sync frame triggering

2) Grand-master selection2) Grand-master selection……
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802.1as basic requirements802.1as basic requirements

• Media friendly
– Link-dependent time-sync intervals

– Clock-master or clock-slave initiated

• Accurate
– Errors limited by snapshot accuracies

– Eliminate: gain peaking

– Incorporate: per-stage low-pass filtering

• Responsive
– RX: linkDelay!neighbor local-clock syntonization

– TX: Minimal grandTime syntonization

• Simple
– Minimal residence-time constraints
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Cascaded TOD synchronizationCascaded TOD synchronization

(a nonscalable approach)
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ReclockedReclocked TOD synchronization TOD synchronization

(a scalable approach)
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Slave-triggered synchronizationSlave-triggered synchronization

(a more heterogeneous cascade)
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Compensation and conversionCompensation and conversion

(decoupled processes)

rxTimes[n] =

  grandTime + cableDelay;

grandTim

e =

Resampl

e(rxTime

s,

txTime);
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rx.grandTime

rx.extraTime

grand[N]

resample

““BounaryBounary”” like  like reclockingreclocking

grandTime

grandT

ime

grandTime

extraTime

average

tx

.g

ra

n

d

Ti

m

e

tx

.e

xt

ra

Ti

m

e

extra[N]



IEEE 802 Plenary

Atlanta, Georgia
322007-11-12

Interpolation conceptsInterpolation concepts

(interpolation range)

tx[m

]

rx[n]rx[n-N]

safe interpolation range ??
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Interpolation intervalsInterpolation intervals

tx[m

]

rx[n]rx[n-N]

interpolation range

tb[m]

backInterval

rateInterval



IEEE 802 Plenary

Atlanta, Georgia
342007-11-12

Interpolation adjustmentsInterpolation adjustments
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safe interpolation range
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Interpolation errorsInterpolation errors

(extraTime supplement)
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Time formatsTime formats

fractionsseconds

>34,000 years < 1 ps

grandTime (NTP RFC-1305, SNTP RFC-2030)

extraTime


