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Denoting Interfaces
incl. IEEE Std 802.3 Clause 90
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gRS – xMII – PHY

MDI
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by <the number of bits contained in the Ethernet Frame> (L) 
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The bit stream across the xMII (at ) is contiguous 
for TX and RX, independent of Interleaving 
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IEEE Std 802.3CH - Interleaving
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With Interleaving (here L=4), the actual PHY delay (TX:  to  and 
RX:  to ) is technically not the same for all bits (see  and )!

This is irrelevant, as both Tables 149-20 and 201-23 give xMII to 
xMII delays, with an assumed zero length (delay) medium.

RMED = RMII × 1.108

4 × 350 + 4 × 50 × 65
-----------------------

4 × 50 × 65
T

T

T

The RS-FEC output superframe consists of L × 3600 bits
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IEEE Std 802.1AS and PHY Interleaving

This does not make “physical” sense for Interleaving!
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IEEE Std 802.3CH – Section 149.10
Delay Limits

∆tx ∆rx

per line-item:
∆CH[M,I] > ∆tx + ∆rx

80.4 Delay constraints
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MAC Control PAUSE Operation
IEEE Std 802.3CH

https://www.ieee802.org/3/dm/public/0326/Lo_3dm_01_030926.pdf

Because the PAUSE control information passes through each PHY once in TX and once in RX 
direction, only the sum (as specified in .3CH) of the two is relevant!
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Clause 90 TimeSync with
IEEE Std 802.3CH - MultiGig

Medium (∆M)

∆tx[B] ∆rx[B]∆tx[A] ∆rx[A]

Dev A Dev B

pDelay requested by A:
∆pDelay = ∆RS[A] + ∆tx[A] + ∆M + ∆rx[B] + ∆RS[B] + ∆react[B] + ∆RS[B] + ∆tx[B] + ∆M + ∆rx[A] + ∆RS[A]   

Latency of a Sync-Message from A to B:
∆Sync = ∆RS[A] + ∆tx[A] + ∆M + ∆rx[B] + ∆RS[B]
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Clause 90 TimeSync with
IEEE P802.3dm – Asymmetric Ethernet

∆Htx[F] ∆Lrx[F]∆Ltx[E] ∆Hrx[E]

Dev E Dev F

Medium (∆M)

PHY_D: LS_TX - HS_RX PHY_S: HS_TX – LS_RX

pDelay requested by E:
∆pDelay = ∆RS[E] + ∆Ltx[E] + ∆M + ∆Lrx[F] + ∆RS[F] + ∆react[F] + ∆RS[F] + ∆Htx[F] + ∆M + ∆Hrx[E] + ∆RS[E]   

Latency of a Sync-Message from E to F:
∆Sync = ∆RS[E] + ∆Ltx[E] + ∆M + ∆Lrx[F] + ∆RS[F]
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IEEE Std 802.1AS

This does not make “physical” sense for Interleaving!

t1 t4

t2 t3

t1/3t2/4

T1/3

T2/4

dA = (tri - tir)/2

D = mLD =
((T2 - iL[x]) - (T1 + eL[y]) + (T4 - iL[y]) - (T3 + eL[x]))/2
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Conclusion
• For PHYs with RS-FEC and Interleaving, the PHY delay (µs) by far exceeds the 

propagation delay on the wire (5ns/m) for automotive use-cases
• The delayAsymmetry defined in IEEE Std 802.1AS:8.3 only accounts for the on wire 

propagation, as all timestamps are mapped to the MDI according to 8.4.3
• While for MAC Control PAUSE Operation in IEEE Std 802.3, the sum of TX and RX delays 

is sufficient for symmetric MultiGig (.3CH), it is insufficient for asymmetric Ethernet (.3dm)
• For IEEE 802.1AS we always need(ed) the one-way delay to correct Sync message 

timestamps. This can not be measured at the MDI for PHYs with RS-FEC and Interleaving
• One proposal could be to move the reference plane of IEEE Std 802.1AS to the .3 Clause 

90 service interface and thereby include the PHY in the meanLinkDealy as well as in the 
asymmetry considerations

• Otherwise we should coordinate with 802.3 to have definitions and measurements for the 
values required in .1AS
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