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P1588 New Features Subcommittee

* Scope: This subcommittee handles proposals that add to the IEEE 1588 standard new features,
excluding security and management related work

* Chairs: Maciej Lipinski (CERN) and Stefano Ruffini (Calnex)
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P1588 New Features Subcommittee

* Scope: This subcommittee handles proposals that add to the IEEE 1588 standard new features,
excluding security and management related work

* Chairs: Maciej Lipinski (CERN) and Stefano Ruffini (Calnex)

IEEE Standards Development Lifecycle:

6.Maintaining a 1.Initiating a
Standard Project

5.Gaining Final 2.Mobilizing a
Approval Working Group
4.Balloting a - 3.Drafting a
Standard Standard
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P1588 New Features Subcommittee

* Scope: This subcommittee handles proposals that add to the IEEE 1588 standard new features,

excluding security and management related work
* Chairs: Maciej Lipinski (CERN) and Stefano Ruffini (Calnex)

* Initiated Projects™

(*) All Project that are active in P1588 WG: https://sagroups.ieee.org/1588/active-projects

IEEE Standards Development Lifecycle:

6.Maintaining a 1.Initiating a

Standard ‘ Project
5.Gaining Final 2.Mobilizing a
Approval Working Group
4.Balloting a - 3.Drafting a
Standard Standard
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P1588 New Features Subcommittee

* Scope: This subcommittee handles proposals that add to the IEEE 1588 standard new features,
excluding security and management related work

* Chairs: Maciej Lipinski (CERN) and Stefano Ruffini (Calnex)

* Initiated Projects™
* 1588a: Enhancements for BMCA mechanisms (SA Balloting)

* Enhanced Synchronization Accuracy Metrics TLV
* Optional Mechanism for Managing Announce Receipt Timeout

IEEE Standards Development Lifecycle:

6.Maintaining a
Standard

1.Initiating a
Project

* BMCA Basic Introduction
. Thgoretlcal Example of an Alternate BMCA 5. Gaining Final 2 Mobilizing a
USIng Enhanced ACCUI”aC)' TLV Approval Working Group
4.Balloting a 3.Drafting a
Standard Standard

(*) All Project that are active in P1588 WG: https://sagroups.ieee.org/1588/active-projects
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P1588 New Features Subcommittee

* Scope: This subcommittee handles proposals that add to the IEEE 1588 standard new features,
excluding security and management related work

* Chairs: Maciej Lipinski (CERN) and Stefano Ruffini (Calnex)

* Initiated Projects™
* |588a: Enhancements for BMCA mechanisms (SA Balloting)

* Enhanced Synchronization Accuracy Metrics TLV

Standard Project
* Optional Mechanism for Managing Announce Receipt Timeout 1588b
* BMCA Basic Introduction

* Theoretical Example of an Alternate BMCA

IEEE Standards Development Lifecycle:

6.Maintaining a 1.Initiating a

5.Gaining Final 2.Mobilizing a
Using Enhanced ACCUI”aC)' TLV Approval Working Group
» 1588b: Addition of PTP mapping for transport over OTN (Published)
4.Balloting a 3.Drafting a
Standard Standard

(*) All Project that are active in P1588 WG: https://sagroups.ieee.org/1588/active-projects
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P1588 New Features Subcommittee

* Scope: This subcommittee handles proposals that add to the IEEE 1588 standard new features,
excluding security and management related work

* Chairs: Maciej Lipinski (CERN) and Stefano Ruffini (Calnex)

* Initiated Projects™
IEEE Standards Development Lifecycle:

* |588a: Enhancements for BMCA mechanisms (SA Balloting)
* Enhanced Synchronization Accuracy Metrics TLV
* Optional Mechanism for Managing Announce Receipt Timeout

6.Maintaining a
Standard

1.Initiating a
Project

* BMCA Basic Introduction
. Thgoretlcal Example of an Alternate BMCA 5. Gaining Final 2 Mobilizing 2
USIng Enhanced ACCUI”aC)' TLV Approval Working Group

» |588b: Addition of PTP mapping for transport over OTN (Published)

588a
 1588f: Enhancements for latency and/or asymmetry calibration 4.Balloting aMraﬂnga

* Part I:In-situ link asymmetry calibration (advanced drafting) Standard Standard
* Part 2: Absolute calibration of ingress/egress latency (to be studied)

(*) All Project that are active in P1588 WG: https://sagroups.ieee.org/1588/active-projects
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* 1588a: Enhancements for BMCA mechanisms (SA Balloting)
* Enhanced Synchronization Accuracy Metrics TLV
* Optional Mechanism for Managing Announce Receipt Timeout
* BMCA Basic Introduction
* Theoretical Example of an Alternate BMCA
Using Enhanced Accuracy TLV

 1588b: Addition of PTP mapping for transport over OTN (Published)

 |588f: Enhancements for latency and/or asymmetry calibration
* Part |: In-situ link asymmetry calibration (advanced drafting)
* Part 2: Absolute calibration of ingress/egress latency (to be studied)
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* 1588a: Enhancements for BMCA mechanisms (SA Balloting)
* Enhanced Synchronization Accuracy Metrics TLV
* Optional Mechanism for Managing Announce Receipt Timeout
* BMCA Basic Introduction
* Theoretical Example of an Alternate BMCA
Using Enhanced Accuracy TLV

Maciej Lipinski | P1588 New Features Highlights and Status



1588a: Enhancements for BMCA mechanisms

Enhanced Synchronization Accuracy Metrics TLV
In IEEE 1588-2019:

Table 130—ENHANCED_ACCURACY_METRICS TLV format

* The current IEEEI588-2019 includes optional feature:

|6.12 Enhanced synchronization accuracy metrics
5 | a4 [ 3 ] 2 | 1 T o Octets | otfget
2 0
2 2
1 4
1 5
2 6
8 8
8 16
8 24
S 8 32
maxDynamiclnaccuracy 8 40
varDynamiclnaccuracy 8 48
maxStaticInstancelnaccuracy 8 56
varStaticInstancelnaccuracy 8 64
maxStaticMediuml. y 3 7
varStaticMediumInaccuracy 8 80
Time Error
|
Transient
Changé‘ln """"" ‘ """" """""""""""""""""""': """"""""""
network ‘ Dynamic - =
‘ ]‘ Static
+ + time

Figure 47—Contributions to degradation in time distribution
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1588a: Enhancements for BMCA mechanisms

Enhanced Synchronization Accuracy Metrics TLV

* The current IEEEI588-2019 includes optional feature: In IEEE 1588-2019:
|6.12 Enhanced synchronization accuracy metrics

Bits | Octets bl
7 [ 6 s | 4 [ 3 T 2 T 1 T e offset
tvType 2 0
* The amendment proposes updates to 16.12: ExiET E—
tcHopCount 1 5
* Provides clarifications on: N ; §
. . var(irnlnaccuracy 8 16
* Generation and propagation of the TLV mas Tl o : 2
. . . maxDynamic Inaccuracy 0
» Operation when the feature is disabled Sy —
max staticlnstanc elnaccuricy 5 -
* Definition of “var” b ey 3 ox
varStaticMedumlInaccuracy 8 80
Time Error = 1
| Transient
Chan;é'ln """"" ""'"'"‘I""""'"'"'"""""""""""": """"""""""
network ‘ : Dynamic =
‘ ]‘ Static
i - + time

Figure 47—Contributions to degradation in time distribution
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1588a: Enhancements for BMCA mechanisms

Enhanced Synchronization Accuracy Metrics TLV

* The current IEEEI588-2019 includes optional feature: In IEEE 1588-2019:
|6.12 Enhanced synchronization accuracy metrics |
71 % s 4 |3 [z [ 1 ] e | % |k
* The amendment proposes updates to 16.12: s R—
* Provides clarifications on: : ; 3
* Generation and propagation of the TLV mdfmlj}*; E ;3
» Operation when the feature is disabled s — —
* Definition of “var” - e e : on
e Modumiccrses ; 0
* Adds flexibility in the TLV content: Time Ertor
* Sub-set of fields can be transmitted 1
* Flags added to indicate which fields are present/absent -/ | .
* Variable lengthField allowed EQ;’LE?,;.;'“ """"""""" ‘nynamnc """""" N

‘ ]‘ Static

*  time

Figure 47—Contributions to degradation in time distribution
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1588a: Enhancements for BMCA mechanisms

Enhanced Synchronization Accuracy Metrics TLV

* The current IEEEI588-2019 includes optional feature: In IEEE 1588-2019:
|6.12 Enhanced synchronization accuracy metrics

Bits | TLV
3 | 3 | 2 ‘ 1 | M | Octets

* The amendment proposes updates to 16.12:

* Provides clarifications on:
* Generation and propagation of the TLV
* Operation when the feature is disabled

20|20 |oe o0 | oo | e |50 | oe| sef e |t | — | —[ra 1o
s
o

» Definition of “var” e s
varStaticMediumlnaceuracy 50
* Adds flexibility in the TLV content: Time Ertor
* Sub-set of fields can be transmitted 1
* Flags added to indicate which fields are present/absent -/ | .
* Variable lengthField allowed EQ?VEET?;'“ """"""""" ‘Dynamic """""" Nex:

]‘ Static

Ensures backward compatible with the TLV in IEEEI588-2019 |

* Adds information about interoperability

*  time

Figure 47—Contributions to degradation in time distribution
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1588a: Enhancements for BMCA mechanisms

Optional Mechanism for Managing Announce Receipt Timeout

* The current IEEEI588-2019 mandates uniform configuration of the Announce Receipt Timeout
Interval throughout PTP domain, separate configuration for each PTP Instance, while ...
... the logAnnouncelnterval is transmitted in the header of the Announce message
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1588a: Enhancements for BMCA mechanisms

Optional Mechanism for Managing Announce Receipt Timeout

* The current IEEEI588-2019 mandates uniform configuration of the Announce Receipt Timeout
Interval throughout PTP domain, separate configuration for each PTP Instance, while ...
... the logAnnouncelnterval is transmitted in the header of the Announce message

* The amendment proposes new optional feature “Computation of <announceReceiptTimeoutInterval> and
FOREIGN_MASTER_TIME_WINDOW interval using the received logAnnouncelnterval *:
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1588a: Enhancements for BMCA mechanisms

Optional Mechanism for Managing Announce Receipt Timeout

* The current IEEEI588-2019 mandates uniform configuration of the Announce Receipt Timeout
Interval throughout PTP domain, separate configuration for each PTP Instance, while ...
... the logAnnouncelnterval is transmitted in the header of the Announce message

* The amendment proposes new optional feature “Computation of <announceReceiptTimeoutInterval> and
FOREIGN_MASTER_TIME_WINDOW interval using the received logAnnouncelnterval *:

* Allows calculating <announceReceiptTimeoutinterval> and FOREIGN_MASTER_TIME_WINDOW based on
* logMessagelnterval field received in the Announce messages for multicast
* loglnterMessagePeriod field received in the GRANT_UNICAST_TRANSMISSIONTLYV for unicast
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1588a: Enhancements for BMCA mechanisms

Optional Mechanism for Managing Announce Receipt Timeout

* The current IEEEI588-2019 mandates uniform configuration of the Announce Receipt Timeout
Interval throughout PTP domain, separate configuration for each PTP Instance, while ...
... the logAnnouncelnterval is transmitted in the header of the Announce message

* The amendment proposes new optional feature “Computation of <announceReceiptTimeoutInterval> and
FOREIGN_MASTER_TIME_WINDOW interval using the received logAnnouncelnterval *:

* Allows calculating <announceReceiptTimeoutinterval> and FOREIGN_MASTER_TIME_WINDOW based on
* logMessagelnterval field received in the Announce messages for multicast
* loglnterMessagePeriod field received in the GRANT_UNICAST_TRANSMISSIONTLYV for unicast

* Handles transitory situations, when the value changes

* Adds dataset members to enable/disable the feature and read the logAnnouncelnterval

* Adds clarifications on FOREIGN_MASTER TIMEWINDOWV calculations
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1588a: Enhancements for BMCA mechanisms

BMCA Basic Introduction

* The Best Master Clock Algorithm (BMCA)

* Distributed algorithm to establish synchronisation
hierarchy in a PTP Network

* An excellent explanation of an old version of BMCA
(IEEE1588-2002) in John Eidson’s book*

(*) Edison, John. (2006). Measurement, Control, and Communication Using IEEE 1588. 10.1007/1-84628-251-9.
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1588a: Enhancements for BMCA mechanisms

* The Best Master Clock Algorithm (BMCA)

* Distributed algorithm to establish synchronisation
hierarchy in a PTP Network

* An excellent explanation of an old version of BMCA
(IEEE1588-2002) in John Eidson’s book*

* The amendment proposes a new informative annex:

* Provides step-by-step explanation of BMCA and its

components:
* Data set comparison algorithm
* State decision algorithm

Figure Q.1 First part of the “data set

(*) Edison, John. (2006). Measurement, Control, and Communication Using IEEE 1588. 10.1007/1-84628-251-9.
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1588a: Enhancements for BMCA mechanisms

BMCA Basic Introduction

* The Best Master Clock Algorithm (BMCA)

* Distributed algorithm to establish synchronisation
hierarchy in a PTP Network

* An excellent explanation of an old version of BMCA
(IEEE1588-2002) in John Eidson’s book*

* The amendment proposes a new informative annex:

defaultds |
Clock Class = 6 |

* Provides step-by-step explanation of BMCA and its

components:
* Data set comparison algorithm
* State decision algorithm E—————
* Explains operation of BMCA in a simple network T eI i

grandmasterPriority? = 128
grandmasteridentity = <that of GM1> portDs[Port A]
stepsRemaved = 0 i
timeSource = < appropriate value>

portDs|Port 8]

B's D>

(*) Edison, John. (2006). Measurement, Control, and Communication Using IEEE 1588. 10.1007/1-84628-251-9.
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1588a: Enhancements for BMCA mechanisms

Theoretical Example of an Alternate BMCA Using the Enhanced Accuracy TLV*

* The amendment proposes a nhew informative annex:

e Qutlines limitations of the default BMCA

(*) Enhanced Synchronization Accuracy Metrics TLV of the to-be-updated 16.12
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1588a: Enhancements for BMCA mechanisms

Theoretical Example of an Alternate BMCA Using the Enhanced Accuracy TLV*

* The amendment proposes a nhew informative annex:
* Outlines limitations of the default BMCA

* Explains possible mitigation using the
Enhanced Accuracy TLV*

(*) Enhanced Synchronization Accuracy Metrics TLV of the to-be-updated 16.12
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1588a: Enhancements for BMCA mechanisms

* The amendment proposes a nhew informative annex:
* Outlines limitations of the default BMCA

* Explains possible mitigation using the
Enhanced Accuracy TLV*

* Provides theoretical example of an Alternate BMCA:

* Uses inaccuracy values from the Enhanced Accuracy TLV*
in the data set comparison algorithm

* Assumes support in all the participating PTP Instances

Figure P2.3 Alternate data set part 1, ified to consider the

(*) Enhanced Synchronization Accuracy Metrics TLV of the to-be-updated 16.12 e —
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1588a: Enhancements for BMCA mechanisms

* The amendment proposes a nhew informative annex:
* Outlines limitations of the default BMCA

* Explains possible mitigation using the
Enhanced Accuracy TLV*

* Provides theoretical example of an Alternate BMCA:

* Uses inaccuracy values from the Enhanced Accuracy TLV*
in the data set comparison algorithm

* Assumes support in all the participating PTP Instances

» Status of the 1588a amendment: o
review of comments from SA Ballot

Figure P2.3 Alternate data set part 1, ified to consider the

(*) Enhanced Synchronization Accuracy Metrics TLV of the to-be-updated 16.12 e —
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 1588b: Addition of PTP mapping for transport over OTN (Published)
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1588b: Addition of PTP mapping over OTN

» |EEEI588-2019 supports mappings: IPv4, IPvé, IEEE802.3, DeviceNET, ControlNET, PROFINET
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1588b: Addition of PTP mapping over OTN

» |EEEI588-2019 supports mappings: IPv4, IPvé, IEEE802.3, DeviceNET, ControlNET, PROFINET

* The amendment adds a new normative annex:

* Defines a new mapping of PTP over Optical Transport Network
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1588b: Addition of PTP mapping over OTN

» |EEEI588-2019 supports mappings: IPv4, IPvé, IEEE802.3, DeviceNET, ControlNET, PROFINET

* The amendment adds a new normative annex:

* Defines a new mapping of PTP over Optical Transport Network
» References relevant ITU-T Recommendations

e Covers OTUK, OTU25, OTU50, OSC, and FlexO interfaces
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1588b: Addition of PTP mapping over OTN

» |EEEI588-2019 supports mappings: IPv4, IPvé, IEEE802.3, DeviceNET, ControlNET, PROFINET

* The amendment adds a new normative annex:

. . . Column #
* Defines a new mapping of PTP over Optical Transport Network s s s 4 s e e s e o m 1 s e s e
W) Frame alignment overhead [ SM [ Gceco ] 3
* References relevant ITU-T Recommendations 53 ODU overhead £t
4 e
. - "
* Covers OTUk, OTU25, OTU50, OSC, and FlexO interfaces n -
[OSMC_RES | OTU fiame structure #1 in OTUk
o OTU frame structure #1 .. #n in OTUCn
* Specifies G A ) F18-2

*  OTN synchronization messaging channel (OSMC) for PTP messages transport
* Generic Framing Procedure, frame-mapped (GFP-F) for PTP message encapsulation, except leaving it impl-specific for OSC

* Timestamp generation to follow ITU-T G.709 and ITU-T G.709.1, except leaving it impl-specific for OSC

Maciej Lipinski | P1588 New Features Highlights and Status



1588b: Addition of PTP mapping over OTN

» |EEEI588-2019 supports mappings: IPv4, IPvé, IEEE802.3, DeviceNET, ControlNET, PROFINET

* The amendment adds a new normative annex:

* Defines a new mapping of PTP over Optical Transport Network s s s e s e e s e w1 w s e
W) Frame alignment overhead [ SM [ Gceco ] 3
* References relevant ITU-T Recommendations 53 ODU overhead £t
4 e
. - "
* Covers OTUK, OTU25, OTU50, OSC, and FlexO interfaces n -
[OSMC_RES | OTU fiame structure #1 in OTUk
o OTU frame structure #1 .. #n in OTUCn
* Specifies G A ) F18-2

*  OTN synchronization messaging channel (OSMC) for PTP messages transport
* Generic Framing Procedure, frame-mapped (GFP-F) for PTP message encapsulation, except leaving it impl-specific for OSC

* Timestamp generation to follow ITU-T G.709 and ITU-T G.709.1, except leaving it impl-specific for OSC
» Covers Boundary Clocks and Ordinary Clocks
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1588b: Addition of PTP mapping over OTN

» |EEEI588-2019 supports mappings: IPv4, IPvé, IEEE802.3, DeviceNET, ControlNET, PROFINET

* The amendment adds a new normative annex:

* Defines a new mapping of PTP over Optical Transport Network s s s e s e e s e w1 w s e
W) Frame alignment overhead [ SM [ Gceco ] 3
* References relevant ITU-T Recommendations 53 ODU overhead £t
4 e
. - "
* Covers OTUK, OTU25, OTU50, OSC, and FlexO interfaces n -
[OSMC_RES | OTU fiame structure #1 in OTUk
o OTU frame structure #1 .. #n in OTUCn
* Specifies G A ) F18-2

*  OTN synchronization messaging channel (OSMC) for PTP messages transport
* Generic Framing Procedure, frame-mapped (GFP-F) for PTP message encapsulation, except leaving it impl-specific for OSC

* Timestamp generation to follow ITU-T G.709 and ITU-T G.709.1, except leaving it impl-specific for OSC
» Covers Boundary Clocks and Ordinary Clocks

 Status: approved and published by IEEE:
https://ieeexplore.ieee.org/document/9895348
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https://ieeexplore.ieee.org/document/9895348
https://ieeexplore.ieee.org/document/9895348

 |588f: Enhancements for latency and/or asymmetry calibration
* Part |: In-situ link asymmetry calibration (advanced drafting)
* Part 2: Absolute calibration of ingress/egress latency (to be studied)
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1588f: Enhancements for latency/asymmetry calib.

* The current IEEEI588-2019 supports
* Relative ingress/egress latency calibration — Annex N

* Medium asymmetry estimation for unidirectional fibers only
(prior calibration of <delayCoefficient> required) — 16.8
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1588f: Enhancements for latency/asymmetry calib.

* The current IEEEI588-2019 supports
* Relative ingress/egress latency calibration — Annex N

* Medium asymmetry estimation for unidirectional fibers only
(prior calibration of <delayCoefficient> required) — 16.8

* Within the scope of the amendment:
* Part |: Procedures and tools for in-situ delay asymmetry calculation (<delayAsymmetry>)

* Part 2: Support for absolute ingress/egress latency calibration
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1588f: Enhancements for latency/asymmetry calib.

Procedures and tools for in-situ link asymmetry calibration

* Mechanism for delay asymmetry measurement when using: (one-way-delay-1])
—
PTP PortA PTP Port B
* Separate unidirectional media for backward/forward path, e.g. two unidirectional fibers [ one-way-delay-2 )
| UV
* Single bidirectional medium backward/forward path, e.g one bidirectional fiber one-way-delay-1
PTP Port A PTP Port B
* Two procedures controlled by a Network Management System (NMS) | one-way-delay-2
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1588f: Enhancements for latency/asymmetry calib.

Procedures and tools for in-situ link asymmetry calibration

* Mechanism for delay asymmetry measurement when using:
* Separate unidirectional media for backward/forward path, e.g. two unidirectional fibers
* Single bidirectional medium backward/forward path, e.g one bidirectional fiber
* Two procedures controlled by a Network Management System (NMS):

* “Swapping of one-way delays”
tl Sync > '[2

[ one-way-delay-1 )

'
Lt

. | PTPPortA PTP Port B
Step 1: one-way-delay-2 ()

Syntonized 1\ 1\

t, Sync s t' <delayAsymmetry> =
: : -t — (" —t)]/2

[ one-way-delay-2 (]|

Step 2: PTP PortA PTP Port B
4 one-way-delay-1 |)

Syntonized /I\ ,T\
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1588f: Enhancements for latency/asymmetry calib.

Procedures and tools for in-situ link asymmetry calibration

* Mechanism for delay asymmetry measurement when using:
* Separate unidirectional media for backward/forward path, e.g. two unidirectional fibers
* Single bidirectional medium backward/forward path, e.g one bidirectional fiber

* Two procedures controlled by a Network Management System (NMS):

tl Svyne > t2
< Delay_R
* “Three one-way delays” ty € — & For fibers: x; x,’ x, represent
one-way-delay-1 (x.)L different wavelengths
Step 1: | PTPPortA \ PTP Port B
vone-way-delay-z (X X RTT(XI, )=t —t)—(t—t)
Syntonized II\ ll\
RTT(xy, %) = (t —t,") — ("~ ;")
tl' Syne > tz'
t4' P Delay Req t3' <delayAsymmetry> =
one-way-delay-1 (Xl’f (o, XZ)(RTTz(?((]x XZ_)X_;{TT(X] 2
Step2: | prpporta PTP Port B L
Lone-wav-delav-Z (x,
- \

Syntonized 0 'T‘
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1588f: Enhancements for latency/asymmetry calib.

Procedures and tools for in-situ link asymmetry calibration

* Mechanism for delay asymmetry measurement when using:
* Separate unidirectional media for backward/forward path, e.g. two unidirectional fibers
* Single bidirectional medium backward/forward path, e.g one bidirectional fiber
* Two procedures controlled by a Network Management System (NMS):
* “Swapping of one-way delays”
* “Three one-way delays”

* Dedicated “Delay asymmetry measurement mode” of a PTP Port in BC/OC/TC,in a new PTP State on BCs/OCs
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1588f: Enhancements for latency/asymmetry calib.

Procedures and tools for in-situ link asymmetry calibration

* Mechanism for delay asymmetry measurement when using:
* Separate unidirectional media for backward/forward path, e.g. two unidirectional fibers
* Single bidirectional medium backward/forward path, e.g one bidirectional fiber
* Two procedures controlled by a Network Management System (NMS):
* “Swapping of one-way delays”
* “Three one-way delays”

* Dedicated “Delay asymmetry measurement mode” of a PTP Port in BC/OC/TC,in a new PTP State on BCs/OCs

* The operation of the feature consists of:
* Excluding the PTP Ports from time distribution operations
* Exchanging only relevant PTP event messages at required interval
* Capturing timestamp sets generated for relevant PTP Event messages and storing them in a dedicated data set

* Calculating the delay asymmetry by a NMS or the PTP Instance
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1588f: Enhancements for latency/asymmetry calib.

Procedures and tools for in-situ link asymmetry calibration

* Mechanism for delay asymmetry measurement when using:
* Separate unidirectional media for backward/forward path, e.g. two unidirectional fibers
* Single bidirectional medium backward/forward path, e.g one bidirectional fiber
* Two procedures controlled by a Network Management System (NMS):
* “Swapping of one-way delays”
* “Three one-way delays”

* Dedicated “Delay asymmetry measurement mode” of a PTP Port in BC/OC/TC,in a new PTP State on BCs/OCs

* The operation of the feature consists of:
* Excluding the PTP Ports from time distribution operations
* Exchanging only relevant PTP event messages at required interval
* Capturing timestamp sets generated for relevant PTP Event messages and storing them in a dedicated data set

* Calculating the delay asymmetry by a NMS or the PTP Instance

* Delay Asymmetry Calculation methods — information/guidance on algorithms, details implementation specific
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1588f: Enhancements for latency/asymmetry calib.

Support for absolute ingress/egress latency calibration — under study

Relative calibration

1 .
1 | Optical |
| PPS | ' Reference |
| output : I Plane :
b= o

Medium

H PCB Trace ¢ :

Ingress/egress latency
(relative calibration of Annex N)

PTP
reference
plane
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1588f: Enhancements for latency/asymmetry calib.

Relative calibration | > Absolute calibration
T T —————— e e e ——
' i I Optical | 1 it 11 Blecrical 11 PP | ' 1
I ptical | Optical | ectrical | 1 I pps
PPS | I [ I
i } Reference | ; Reference I | Reference I} Timestamp 1 output |
| output | I Plane I | Plane I | Plane 1 1 Generation L

Media converter ! Medium

H PCB Trace (kb electronics "‘

[ 1
I I I . I
| | U Arxmae + Arxeal | Apps i
TP I.ngress./egrelss latency PTP PTP Ingress/egress latency
Time (relative calibration of Annex N) reference reference PTP
plane plane Time

Under study within the scope of the amendment:
* Reference planes definitions (electrical, optical)
* Procedures for absolute calibration (electrical, optical)

* Data sets for storing parameters e.g.: unique primary calibration source IDs, physical properties
(liaison with Storage Networking Industry Association)
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* Details of non-published amendments could potentially change

* Status of New Features subcommittee projects:

* 1588a: Enhancements for BMCA — SA Ballot
* 1588b: PTP mapping OTN — published
* 1588f: Enhancements for latency and/or asymmetry calibration — drafting of part |

* Everyone is welcome to participate, see P1588 WG’s page to learn how to join:
https://sagroups.ieee.org/ | 588/how-to-join-p 1588/
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