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Error Budget
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cTE Budget for PTP Instances

• Current error budget from [2]

• Constant Time Error for PTP Instances of 200 ns means…
…2ns budget per device?

Note that dTE for All PTP Instances includes 50 ns from ClockSource to Application + 50 ns from ClockTarget to Application
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cTE at Relay Doesn’t Impact Total Time Error

• From [1]…

• “…average offset TGSE for Local Clock” is the same as cTE so…

• Since a PTP Relay only has a Local Clock, we don’t need to budget cTE for it.

Timestamp for preciseOriginTimestamp + correctionField at Grandmasters should be 
calibrated to average zero.

802.1AS does not care about average offset TGSE for Local Clock.
It does not affect dTE.

802.1AS does not care about cTE for Local Clock.
It does not affect dTE.

Provided the average offset for any single node is the same for RX and TX.
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What to do with 200 ns of cTE budget?

• Proposal…
• 10 ns for cTE of (preciseOriginTimestamp + correctionField) at Grandmaster

• 10 ns for cTE for ClockTarget at PTP End Instance

• 180 ns for dTE of PTP Instances
• dTE budget for PTP Instances goes from 500 ns to 680 ns

• Other options…
• Less budget for dTE of PTP Instances; more for cTE of PTP Links

• Longer cable runs!  (Current end-to-end limit for typical Cat6 cables is 400 m)

• Less budget for dTE of PTP Instances; more for cTE of Grandmaster and End 
Instance
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Normative Requirements
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PTP Instance Requirements

← Is ±1.5 ppm/s enough?

← Is this OK?
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PTP Protocol Requirements – Protocol Settings – 1
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PTP Protocol Requirements – Protocol Settings – 2

← Should this be ≥? (See [1])

← 1,5 Hz?...?
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Error Generation Limits for Grandmaster

← Includes cTE. Add margin?

← Values need verification

← Does not include cTE.
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Output Timestamp Error (dTE) at GM

• TSGE: ±4 ns

• DTSE: ±6 ns
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Error Generation Limits for PTP Relay – 1
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residenceTime Error at PTP Relay

• TSGE: ±4 ns

• DTSE: ±6 ns
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Error Generation Limits for PTP Relay – 2
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Error Generation Limits for PTP Relay – 3
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Error Generation Limits for PTP Relay – 4
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Error Generation Limits End Instance

• To be completed.
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Thank you
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