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Outline
- PTP Unicast message negotiation (IEEE1588-2008 Clause 16.1)

- Applicable to ITU-T G.8265 & G.8265.1 (frequency profile)

- Possibly applicable & reusable to G.8275.2 (partial time profile)
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Ladder Diagrams

- Vertical lines describe different processes/objects

- Horizontal lines describe interactions between the processes/objects
- Solid line represents a request message
- Dashed line represents a return message

Process or Object #1 Process or Object#2

Request Message

Return Message

also known as timing diagrams, sequence diagram, event diagrams
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Request & Cancel Announce (Packet Slave)

SIG: signaling ms
Packet Master Packet Slave  yp. irﬁer_m?g pe%od

DF: duration field
SIG (Request TLV, Announce, IMP:2 sec, DF:60sec)

< Request Announce
_______ SIG (Grant TLV, Announce)
________________ >
|MP:2 __________/A\QHQUDC_G _________ > |
seconds L = -0 — - _ _ / Announce
_____________ >
________ Announce
_______________ N
©
6
6
SIG (Cancel TLV, Announce)
N2 Cancel Announce
SIG (ACK Cancel TLV, Announce) (optional)
_____________________ |

—+— durationField = 60 seconds




Cancel Announce (Packet Master)

SIG: signaling msg

Packet Master Packet Slave IMP: inter-msg period
DF: duration field

SIG (Request TLV, Announce, IMP:2 sec, DF:60sec)
<__
_______ SIG (Grant TLV, Announce) Request Announce
IMP = 2 _[ ——————————————— >
seconds - — — — = — — — - Announce_ _ _ _ J
__________ Announce
_____________ 5|
_________ Announce
______________ N
@
@
e
SIG (Cancel TLV, Announce)
, , — Cancel & Cancel
1. Master might continue Announce ACK Announce
<~~~ ~$IG (ACK Cancel for Announce)
2. Master stops Announce
. durationField = 60 seconds




InferMessage Period

SIG (Request TLV, Announce, IMP:1/8, DF:60) SIG: sjgnoling msg
IMP: inter-msg period
€< DF: duration field
L - — — — _ _ SIG (Grant TLV, Announce)
——— e m e e e e eI >
MP=1/8sec LF-=ZZZ222Z2-----------
_____________________ <
@
5
SIG (Request TLV, Announce, IMP:1/4, DF.60)
<—_
_______ SIG (Grant TLV, Announce)
________________ S
IMP=1/4sec L[ ~ = T T T T T T T T s s s e oo N
_______________________ J
@
e
¢
SIG (Request TLV, Announce, IMP: 16, DF: 60)
(__
_____________________ 5

IMP = 16 sec

__ durationField
6 = 60 seconds




Duration Field

SIG: signaling msg
IMP: inter-msg period

Packet Master Packet Slave DF: duration field

SIG (Request TLV, Announce, IMP:2 sec, DF:60sec)

< Request Announce
_______ SIG (Grant TLV, Announce)
______________ 5
————————— Lonounce N
__________ Announce
____________ >
_________ Announce
______________ |
@
e
¢

SIG (Request TLV, Announce, IMP:2 sec, DF.60sec)|

Request Announce
(allow sufficient margin to request 3
times before expiry of durationField)

le—

durationField = 60 seconds




Concurrent InterMessage Period

Packet Slave
Packet Master M1 M1 P DAT, Domain, Priorityl=] Packet Master M2

M2: 1P DA2, Domainl, Priority2=1

SIG (Req TLV, Announce, IMP:1/8, DF:60) | §iG (Req TLV, Announce, IMP:16, DF:60)

le—
_ SIG (Grant TLV, Announce) —>
IMP = L T T T T T Anoinee T T - - > SIG (Grant TLV, Anhounce)l — = = -
1/8sec & _ _ _ _ Announce 7| T T T ==
e o e Announce <
---------- >
Announce _ _ _ - = —~-—
————————— IMP =
: €~ 16 sec
. 1
Announce _ _ _ - —--]
PRI




Concurrent Duration Field

Packet Slave
Packet Master M1 MI: 1P DAT. Domainl, Priority1=1 Packet Master M2

M2: 1P DA2, Domainl, Priority2=1

SIG (Req TLV, Announce, IMP:1/8, DF:60) | G (Req TLV, Announce, IMP:16, DF:1000)
e
SIG (Grant TLV, Announce —>
- T T (— ——————— el — )- -> SIG (Grant TLV, Announcel — = = -
o Announce 7| - ===
e e e e e e e e e e e e > ( — == == =
e
5
SIG (Reqg TLV, Announce, IMP:1/8, DF:60)
DF=_[ .
60 sec -
SIG (Req TLV, Announce, IMP:1/8, DF:60
€ °
3
SIG (Req TLV, Announce, IMP:1/8, DF:60
«— SIG (Reg TLV, Announce, IMP:16, DF:1000)
—
_| DF=
9 1000 sec




Request Sync (1way Slave) -

Packet Master Packet Slave IMP: in’rer'—msg period
DF: duration field

SIG (Request TLV, Announce, IMP:2 sec, DF:60sec
< Request Announce
_______ SIG (Grant TLV, Announce)
______________ 5|
_________ Aonounce. _ _ _ _ _ __
__________ Announce
____________ >
@
@
@
SIG (Request TLV, Sync, IMP:2 sec, DF:60sec)
€« Request Sync
B SIG (Grant TLV, Sync)
____________________ N
e m e _SYNC______ J
e — — m - — — _ SYNC
————————— D)
DF = 60 seconds (Announce)
10 DF= 60 seconds (Sync)




Request Delay Response (2way Slavg)

. signaling msg

Packet Master Packet Slave IMP: inter-msg period
DF: duration field

SIG (Request TLV, Announce, IMP:2 sec, DF:60sec) -
(_.
_______ SIG (Grant TLV, Announce) - Request Announce
P m— —— — __ Announce T~ TT= >
___________ N| )
L e _ ! Announce _
e T TTmm=m=== D
.
SIG (Request TLV, Sync, IMP:2 sec, DF:60sec)
P Request Sync
SIG (Grant TLV, Sync) } 9 Y
____________________ |
SIG (Request TLV, DelayResp, IMP: 1/128, DF: 300)
f'_ _ _ _ _ SIG(GrantTLV, DelayResp) } Request DelResp
_________________ 5|
DelayRequest
MeClSUI'e IMP = - D _('—_ — e o — — Qel_OLRe—5p-(?n_se _________ >
- (D+1)-D DelayRequest
=1 D+1 _
> (D+2)-(D+1) < DelayRequest —t— DF =60 seconds (Announce)
| D+2 —t+— DF= 60 seconds (Sync)




Alternate-BMCA (different QL)

Packet Slave
Packet Master M1 M1: 1P DAI, Domain, Priority1=1 Packet Master M2

M2: IP DA2, Domain1, Priority2=10

SIG (Req TLV, Announce, IMP: 2, DF:60) SIG (Req TLV, Announce, IMP:2, DF:60)

€< —>

=
—
— wmm =
= =
= =

_ Announce with clockClass = 84 (PRC) | ¢
________________ >

| Announce with clockClass = 90 (SSU-A) Announce with clockClass = 84 [PRC] —
_________________ S o----

‘ 2. VERIFY SELECTED MASTER = M2




PTSF-lossAnnounce (packet timing signal fail)

Packet Slave
Packet Master M1 M1: 1P DAI, Domain, Priority1=1 Packet Master M2

M2: IP DA2, Domain1, Priority2=10

SIG (Req TLV, Announce, IMP:2, DF:60) SIG (Req TLV, Announce, IMP:2, DF:60)
€< —>
_____ 3G (_.GLODT_TLY"_A‘TSUDC_G) >l SIG (Grant TLV, Announce) _ _ — -
_ Announce with clockClass = 84 (PRC) -7 777
________________ > .
e Announce with clockClass = 90 (SSU-A) -
-
S L ___a-=--

3. VERIFY SELECTED MASTER = M2
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PTSF-lossAnnounce & Wait Time Restore

Packet Slave
Packet Master M1 M1: 1P DAT, Domainl  Priority]=1 Packet Master M2

M2: 1P DA2, Domain1, Priority2=10
SIG (Req TLV, Announce, IMP:2, DF:60) SIG (Req TLV, Announce, IMP:2, DF:60)
== =2
e — - _S_IG_(_G.r(lnT_TLl/,ﬁ\n_no_Lm_c-:e_) ———> SIG (Grant TLV, Announce) R
Announce with clockClass = 84 (PRC) «c-—-—-—-~—""" ---"

« 7T > Announce with clockClass = 84(PRC) _ _ — =

S I g

& <& ===

2. Discard Announce ' 1. VERIFY SELECTED MASTER = M1

________ - e ———> ____._———"""—_— _
_________ x--——-----ﬁj -l -
-------- X-=—==-)

4. Allow Announce q 3. VERIFY SELECTED MASTER = M2 R
———————————————— > === T T o
___________________ >E—__ _——____————
___________________ > -

Wait-Time-Restore 5. VERIFY SELECTED MASTER = M1
Timer (revert from M2 to M1)
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Lock-Out
Packet Slave Packet Master M2

Packet Master M1 MT1:IP DAT, DomainT, Priority1=1
M2:IP DA2, Domain1, Priority2=10

SIG (Req TLV, Announce, IMP:2, DF:60) | 5iG (Req TLV, Announce, IMP:2, DF:60)

[ —>

=
—
— wmm =
= =
= =

_ Announce with clockClass = 84 (PRC)  |¢
________________ >

. 1. VERIFY SELECTED MASTER = M1

. 2. LOCK-OUT MASTER M2 via management/CLI

3. Discard Announce

4. AnnounceReceiptTimeout M1 & Lock-oul M2

5. Verify Slave goes into Holdover
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Denied Request for Announce

Packet Master Packet Slave
1. Discard the
SIGNALING : -
. . Slave waits a minimum of
messages  ~g SIG (Request TLV Announce, IMP:2 sec, DF:300sec) 1 sec before reissuing
- :l-reques’r
D>= lsec SIG (Request TLV Announce, IMP:2 sec, DF:300sec)

SIG (Request TLV Announce, IMP:2 sec, DF:300sec) | _ Slave waits a minimum of

L k 60 seconds before
reissuing SIG msg to the
same Master

D >= lsec o

OR

Requests service from a
different Master
(Master#2), but needs to

) ) cancel current service
SIG (Request TLV Announce, IMP:2 sec, DF:300sec) with Masters |

<__
DF =

— 300 seconds

16



Multicast Announce
Packet Slave
Packet Master M1 M1: 1P DA, Domainl, Priorify1=1 Packet Master M2
M2:IP DA2, Domain1, Priority2=10
SIG [Req TLV, Announce, IMP:2, DF:60) SIG (Req TLV, Announce, IMP:2, DF:60)
le— —>
- __ 3G (_GLODT_TLY' frl”SU_”C_e)_ > SIG (Grant TLV, Announce) _ _ - =
_ Announce with clockClass = 84 (PRC) [¢= = =====""7"7"7"
——————————————— > .
e Announce with cIockCIgsi = 84(PRCL — -
: A
2. Change IP address of the . 1. VERIFY SELECTED MASTER = M1
Announce to MCAST address
(IP_DA =224.0.1.129) | e === T T
___________________ ><_____—-——_ —————_____—
___________________ R
___________________ >
‘ 3. MCAST message should be ignored
(Announce Receipt Timeout)
4. VERIFY SELECTED MASTER = M2

17



Domain Number

Packet Slave

Packet Master M1 M1: 1P DAT, Domainl, Priority1=1 Packet Master M2

M2: 1P DA2, Domain1, Priority2=10

SIG (ReqTLV, Announce, IMP:2, DN: 4, DF:60) | g (Req TLV, Announce, IMP:2, DN: 4, DF:60)

le— >

- __3G (_.GLODT_TL\_/' f\”_”SU_”Ee)_ > SIG (Grant TLV, Announce) _ — - =

_ Announce with clockClass = 84 (PRC) |¢
_________________ 5

=
—
— wmm =
= =
= =

' 1. VERIFY SELECTED MASTER = M1
2. Change PTP Domain Number

3. Announce are ignored since Domain
Number is wrong and M1 declares
AnnounceReceiptTimeout

4. VERIFY SELECTED MASTER = M2
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Multiple TLVs
SIG: signaling msg

Packet Master Packet Slave IMP: in’rer'—msg period
DF: duration field

SIG (Request TLV, Announce, IMP:2 sec, DF:60sec)

<__
________ SIG (Grant TLV, Announce)
_____________ S
""""""" Announce . -3 The 15 SIG msg after receiving
___________ Announce the 15t Announce should contain
________ > all service types
: Iway: (Ann + Sync)
e 2way: (Ann + Sync + Del_Resp)

— Request Sync &
Del_Resp

DF = 60 seconds (Announce)

19



Sequence ID

SIG (Request TLV, Announce, IMP:2, DF:60, SequencelD: x)

SIG (Grant TLV, Announce)

________________ >
_________ Announce

Del_REQ (SequenceIB: Z)
b E Del_REQ (SequencelD: z+1)

'[ D+1 Del_REQ (SequencelD: z+2)
D+2r<— -

e
SIG (Request TLV, Announce, IMP:2, DF:60, SequencelD: x+2)

<7
SIG (Request TLV, Del_Resp, IMP:2: DF:60, SequencelD: x+3)

(,
durationField =

60 seconds

20




Invalid InterMessagePeriod

Packet Master Packet Slave

SIG (Request TLV Announce, IMP: < 1/8 sec, DF:60sec)

out of range

rate request N

_ SIG (Grant TLV, Announce, durationField=0)
______________________ X

durationField =
60 sec
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Conclusions

- Ladder diagrams are useful to represent the message exchange
of a protocol eqg., PTP

- Useful when specifying state machines, developing test cases,
executing tests and decoding wireshark-type traces

- Applicable to PTP Unicast message negotiation (IEEE1588-2008
Clause 16.1)

- Applicable to the development of PTP profiles

- eqg., ITU-T G.8265.1 (frequency profile)
- eqQ., ITU-T G.8275.2 (partial-time profile)
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