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The (reduced) plan for today:

I had in previous e-mails and contributions conflated too many topics, 
problem statements, and potential solutions.
To not convolute this meeting:
- We start with aligning interfaces and nomenclature between

IEEE 802.3cx and IEEE 802.1AS
- The call will focus on the consistency of time-units in

IEEE P80211AS-2025-Rev: the assumption being that TIA, the GM, 
and the two local clocks on a link, are not syntonized and do not use 
the same time-units (each of their “ns” is of different actual duration)

We can have more discussions, if we find agreement and time allows!
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Aligning Interfaces and Nomenclature
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We will NOT debate now if 
or how ∆PHY is measurable!
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Multiple Rate Ratios

• rateRatio: Is the ratio of the frequency of the Grandmaster Clock 
to the frequency of the LocalClock entity of this PTP Instance.

• neighborRateRatio: The measured ratio of the frequency of the 
LocalClock entity of the time-aware system at the other end of 
the link attached to this port, to the frequency of the LocalClock 
entity of this time-aware system.

• Frequency accuracy: The fractional frequency offset of the 
LocalClock relative to the TAI frequency (see ISO 80000-
3:2006) shall be within ±100 ppm.

• This also holds for the GM! 
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pDelay Measurement – Concept
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• refT1 = T1 + TX∆Req

• refT2 = T2 - RX∆Rsp

• refT3 = T3 + TX∆Rsp

• refT4 = T4 - RX∆Req

• T .. denotes time stamps in 
local clock units

• ∆, dA ... are in TAI time units 
from data sheet or registers

• tir = refT2 - refT1 = D - dA
• tri = refT4 - refT3 = D + dA
• D = ((refT4-refT1)-(refT3-refT2))/2
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pDelay Measurement - Units
• refT1 = T1 + TX∆Req

• refT2 = T2 - RX∆Rsp

• refT3 = T3 + TX∆Rsp

• refT4 = T4 - RX∆Req

• T .. denotes time stamps in 
DIFFERENT local clock units (nRR)

• ∆, dA ... are in TAI time units from 
data sheet or registers

• tir = refT2 - refT1 = D - dA
• tri = refT4 - refT3 = D + dA
• D = ((refT4-refT1)-(refT3-refT2))/2

802.1AS

802.3cx

Requester
(Time Receiver)

Responder
(Time Transmitter)

reference
plane

reference
plane

Egress timestamp
measurement plane

Ingress timestamp
measurement plane

Egress timestamp
measurement plane

Ingress timestamp
measurement plane

refT1
T1

refT4

refT2

refT3T4

T2

T3

pDelayRequest

pDelayResponse

TSTS MDIMDItime



IEEE Contribution 7 e T H E R N O V I A
V I R T U A L I Z I N G  V E H I C L E  C O M M U N I C A T I O N

neighbour Rate Ratio (nRR)
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• refT3 = T3 + TX∆Rsp

• refT4 = T4 - RX∆Req

• nRR=
(refT3[N]-refT3[0])/(refT4[N]-refT4[0])

= (T3[N] - T3[0]) / (T4[N] - T4[0])
• nRR gives the ratio between the 

two local clocks! 
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mean Link Delay with nRR

• refT1 = T1 + TX∆Req

• refT2 = T2 - RX∆Rsp

• refT3 = T3 + TX∆Rsp

• refT4 = T4 - RX∆Req

• D = (nRR × (T4 - RX∆Req -(T1 + TX∆Req)) - ((T3 + TX∆Rsp ) – (T2 - RX∆Rsp))) / 2

= (nRR × (T4 - T1) – (T3 - T2) – nRR × (RX∆Req + TX∆Req) – (TX∆Rsp + RX∆Rsp)) / 2

80.4 Delay constraints
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Sync Message - Units
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• refTTT = TTT + TX∆Rsp

• refTTR = TTR - RX∆Req

• T .. denotes time stamps in 
DIFFERENT local clock units (nRR)

• ∆, dA ... are in TAI time units from 
data sheet or registers

• D = ( tir + tri ) / 2
• refTTR = tri + refTTT 

          = D + dA + refTTT   
• TTR = refTTR +  RX∆Req 

= D + dA + TTT + TX∆Rsp + RX∆Req
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11.2.13.2.1 setMDSyncReceiveMDSR()

refTTT = refTTR – ( D / nRR ) - ( dA / (rR × nRR) )

TTT + RX∆Req = TTR - RX∆Req  – ( D / nRR ) - ( dA / (rR × nRR) )

D = (nRR × (T4 - T1) – (T3 - T2) – nRR × (RX∆Req + TX∆Req) – (TX∆Rsp + RX∆Rsp)) / 2
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