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Partner clock calibration protocol: 
exchange of LocalSync frames

DEVICE A DEVICE B

ETA,mA0

ITA,mB0

ITB,mA0

ETB,mB0

ETA,mA1

ITA,mB1

ITB,mA1

ETB,mB1

ETA,mA2

ITA,mB2

ITB,mA2

ETB,mB2

A2 ETB,mB0 ITA,mB0 ETA,mA1

B1 ETA,mA0 ITB,mA0 ETB,mB0

A1 ETB ITA ETA,mA0

B0 ETA ITB ETB

A0 ETB ITA ETA

B2 ETA,mA1 ITB,mA1 ETB,mB1

MySeq YourEgressStamp MyIngressStamp MyEgressStamp

LocalSync message:
for most-recently-received message

for most-recently-sent message

Egress timestamp

Ingress timestamp

at device A

message seq A0



Partner clock calibration protocol: 
algorithm (view at device A)

ITA,mB1

ETA,mA2

ITA,mB2

B1 ETA,mA0 ITB,mA0 ETB,mB0

B2 ETA,mA1 ITB,mA1 ETB,mB1

Rate computation

yourRate = 

Roundtrip delay computation

ETA,mA1

roundTrip = (ETB,mB1 – ITB,mA1) yourRate + ITA,mB1 – ETA,mA1

ETA,mA0 – ETA,mA1

ITB,mA0 – ITB,mA1

Epoch difference computation

deltaEpoch = ITA,mB1 – roundTrip / 2 – ETB,mB1*yourRate + RB (yourRate – 1)

arbitrary
deltaEpoch reference point

DEVICE A DEVICE B

RB
RA = RB + deltaEpoch

Timescale normalization (for Timestamp Translation Service)

TA = ( TB – RB ) yourRate +RB + deltaEpoch

roundTrip
computaton

A1

A2

parameters may be time-filtered to improve performance



Forwarding of NetworkEvent
protocol frames by 802.1AS bridge
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EtherType
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DA
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EtherType
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TE

EventType

GlobalTime
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TE = ( TE – RB ) yourRate +RB + deltaEpoch

Timescale normalization
at ingress

No change
at egress

NetworkEvent
Payload

NetworkEvent frame

NetworkEvent frame

NetworkEvent frame

Partner clock
calibration

entity

Partner clock
calibration

entity

TE translation applied to all NetworkEvent frames
using partner  clock calibration entity’s
Timestamp Translation Service (TTS)

TTS TTS

NetworkEvent frame distributed
to all downstream devices

in 802 multicast group



Network Event Service (generic)

4253786 3264995

NetworkEvent.request

(  TA, Payload )

NetworkEvent.indication

(  TB, Payload )

Device A Device B

Device clock +/-100ppm Device clock +/-100ppm

TA on device A’s clock
represents the same instant as

TB on device B’s clock

IEEE 802 LAN



Global clock distribution using 
NetworkEvent service

4253786

3264995

NetworkEvent.indication:
TDEVICE
TGLOBAL
GMPrecedence

Device clock +/-100ppm

Device clock +/-100ppm

Ordinary Clock
(Slave Mode)

OC_Event.request OC_Timestamp.indicate

Ordinary Clock service
client interface

Ordinary Clock
(Grandmaster Mode)

NetworkEvent.request:
TDEVICE
TGLOBAL
GMPrecedence

Note: An Ordinary Clock receiving a message with a GMPrecedence
field superior to its own operates in Slave Mode and emits no NetworkEvent
service requests. An OC hearing no such messages operates in
Grandmaster Mode, emits NetworkEvent requests, and also monitors all
NetworkEvent service indications it receives.

Payload



Benefits
of peer calibration architecture

• Scales well: no PLL- or syntonization- clock cascade
• Delivers low-jitter timestamps to Ordinary Clocks (due to 

peer calibration filtering)
• Minimal disruption under network topology change (peer 

clocks remain co-calibrated even when spanning tree is 
restructured)

• Useful interoperability interface at MAC Relay layer
• Useful generic service at Network Event layer: other 

applications can transparently deploy group synchro-
nization functions independent of AVB global clock

• Leverages 802 Spanning Tree and multicast rather than 
implementing new BMC clock-hierarchy state machine

• Simple, robust, well-layered: you gotta love it! 


