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Pdelay_Resp & Pdelay_Resp_Follow_Up A v tE—3Z D7 a7 7 A /L CHIH L7\, Management X v &— Y DF]
HCHONWTIIABROBFNRETH 5,

623 XTOI7ALTHR—FENBZPTPIOYIDEAT

[IEEE1588] ICH#EHLL 72 OC & BCiZZ D7 mn 7 v A L THA SN 5,

OCIZIX2 oD% A T’ D,

1) 7TV <AZIZLMNRYEFR2 OC ([ITU-TG.8275] TERINDI T —FT 7 F v IZHEHLL . [ITU-TG.8272] (T
EEND T-GM)

2) RAL—ThB, TROHLAL—=T DRI/ D OC([ITU-TG.8275] TEESINDT —FT 7 F ¥ IZHEML, —oD
R— L &2 T-TSC-P £72ix— 2D F— % £ D T-TSC-A Th 5, ) T-TSC-P & T-TSC-A D= D7 v v 7 BiElk
LSBOBETETH D,

BCIZIZ3 DX A THRH B,

1) 7TV <AZIZLMNR Y720 BC ([ITU-TG.8275] TERINDT—F7 7 F vIZHERL L, [ITU-TG.8272] T
HEND T-GM)

2) IR REIZRY, B9 DD PTP 7 vy ZIZHEET 5 BC([ITU-TG.8275] TERINDT —F 77 F v
#EJL4% T-BC-P & T-BC-A) , T-BC-P & T-BC-A D7=OD 7 1 v 7 REITAS B OBGFREETH 5,

3) AL —TZLM»MRDEVBC([ITU-TG.8275] TERINDT —F7 7 FXICHERLL, — 2L EOFR— MEFO T-
TSC-P £7213— 2L EOFR— % HD T-TSC-A TH D, ) T-TSC-P & T-TSC-A O7=b D7 v v 7 BEIFS % Ot
RETH D,

HE-T-GM & GM IZ R 75 av 7 FTHDH, GM IE, b LZ1D BMCA CH- 7254, PTP 7 1 v 7 %43 % [IEEE1588]

TEZEINDIRETH D, —FH . T-GM L [ITU-TG.8275] DT —F T 7 F ¥ TERINTNWDEI 0 v I DAL T THD,

PTP 7 v > 7 %A 7 & [ITU-TG.8275] OT —X7 7 F ¥ TEHRINTWDAMAAMA 7 v v 7 W oxhsiEdE LIZi#E I h

TWd,
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#1 [ITU-TG.8275.2] £ PTP 7 a vy 7 ¥ A4 FO%)%

[ITU-T G.8275.2] i ok [IEEE1588] 123
SR P A=D P JBruyrrA
7 7
< AKX 7T DOC
(Hi—OPTPH— k& Ho~ 2 2. BIOPTPZ 0 v 7 ICHEBTE 721 oc
Tem ~ A4 1213 DBC BC
(B DOPTPAR— h & o~ A X | BIOPTPY v v 7 IHEE TE R (1)
T-BC-P Ny EY ~rmayy BC
(FBHI(— % V) (GMIZ72 %, F2IFRIOPTPYZ v ZIZHEET 200 Liv7awy)
T-BC-A REZOWK Y — AL LTRSS —H L H A LY 77 LRIk o BC
(T VAT v RX—v TTYVARNESNDERAT LAY « sayy @2)
¥ L) (GMIZ72 %, ET7FMOPTPY v v ZIZHEET 200 H Liv7e)
AL—=T DI, B—R—F A—=FT4FV - rmy” oc
T-TSC-P (BIZA L —7)
(FBAEI( 33— v L)) PTPRIFIT = — > D#&UGDOPTPY 1 v 7 | R — b BC
(1)
R DOLK Y —A L LTSN e — IV Z A L) 77 LU AL S
TTYARINDAL—=TDH, B—FR—hr =T 4FV - Inmy ocC
T-TSC-A 7 (1E2)
(T AT v RR—v (FlzAL—7)
¥ L) R DOLR Y — AL LTSN B — IV E A LY 77 LU AL - BC
TT7 VA NSHAPTPRIETF = — > OIROPTPY 1 v 7 | AR — b (1:1)
(2)
HL1-[IEEE1S88lIC LB &, HEAR — MEF2S/ By JITERICE A EANDUFY - Jry 7 Thd,
H2- a—ANEA LY 77 L ADH : PRTCETZIEGNSSR—AD X A LY — R,

6.3 PTPE—F

[IEEE 1588]/% master-port (PTP 73 MASTER A7 — MNMI& D) & slave-port (PTP 2% SLAVE A7 — MNMIdH H) ORIDEHD
WL O OEF— REFE#E LT\ 5, grant-port &9 HEEIL, PTP A v E—U % —EXZFH L GRIE:FEM A7 > K %)
et 92 PTP R— F & 48 L. request-port & \9 HFEIL, PTP A v —U % —ERAZERL GRA:FEE 7 v M &) Z1E
9% PTP AR— M &89, 8% . grant-port {X master-port T, request-port | slave-port TH 5, thd PTP IKFED grant-
port & request-port (Z BT D IFHIL, HED PTP R— R ZF O PTP 7 1 v 7 [ZT 5 Z 0BG OFERD — 3 2
BENDIEA D,

1 1 — grant-port /X MASTER A7 — k. PASSIVE 27— I, LISTENING 27— I, PRE_ MASTER 27 — k.
UNCALIBRATED A7 — b, F£721% SLAVE 27— M7 5758 LivZely, (LA>L. INITIALIZING, FAULTY. %70t
DISABLED 27— MZIEZZR 57200,

7E 2 — request-port | MASTER A7 — k. PASSIVE 27— k. LISTENING 27— I ., PRE MASTER 27—
UNCALIBRATED A7 — k. $£721% SLAVE 27— bk 272578 LivZe\y, (L7 L. INITIALIZING, FAULTY. %713
DISABLED A7 — MZIZ7Z2 B2,

ZOHEITIE, AT 07 7 A )VICHEILT 572 DICHEREEEDOE — RIZOWTHEHT 5,
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6.3.1 RARMMARE

7'a 7 7 A WIZHERLT D PTP master-port & 72 1% grant-port (X7 J7 1] (one-way) & B[] (two-way) # A ¥ JHak%
K= TI2HLENRH D, APTS TiL, PTP FI# & L T slave-port F 721 request-port (7 J5HE— RO, W5 HE—
ROWTHNETRINED S LRV, \iFROV AR — MIFR LA, Zhbigh & LT PTS T, slave-port 7=
I& request-port Tl&, BAMZFH LTz s 7au,

T — APTS O — A Tik, MREHREN MG MPEETHEEIN TV L LTH, slave-port F 7213 request-port Ty J7[A]E
— FOBERZLGT 20D, Ky MU =27 OFER 7 v o 7 OPEREIZ E D X5 IZBR L TV D% L0 IEMEICHERT %72
OITIE, BOTREWED £ Lods Livden,

(FRYF:APTS (X GNSS % D PTP LIS DA O HAE 57260, PTP AR CHEM R TH D FL R L
TWo, —Ji, PTS TIEZPTP LISADT A b A7 < NARMEANRE 2 PTP IZIRAF S 2720, (LAMRZE DS AT RE 722 5 1#)
A AIVTHRIEETERL TS, )

632 1RFyIR2RFvFrAvsE—F

PTP CIX.” | AT v 7oy s” L 27y 7 7uyr” O2HEO 7 vy 7 8EE E#/T 5,

L AT w77 vy 7 Tk, EfERZ A LAZ 71X Syne A v — Y CEBHEET 5,2 A7 v 77 1 v 7 Tid, Follow_Up
A o= BMER SN, RIET D Syne A v —VDIEMR T A DAX T Wk T 5, Follow Up A vt — DML,
PTP 7' h /b ETEA T a & EhTVD,

1 A7y 77 may 7 O7 7 a—FX, master-port F 7213 grant-port |2 L > TEFE SN D PTP A v &— VO A KIRIZHIT
L. master-port ¥ 7213 grant-port DA BB EFENT D,

LL, 2 AT w7 7ay 707 7a—FRNRERGEENRGD, (2L, X2 ) 7 o BENRKERGEALRE) Zh
5 ORPUIES % OBRGHIETH 5,

RTIAT7ANTIE N ATy T IRy 7 E2AT vy T 70y 7 OGN SND,

AT T 7 A VIZHERLT D PTP master-port F£721F grant-port 13, 1 A7 v 7o/ my 7 EiF2 A7y 7 r7ayr, £iid
ZOWHBHEATETH L,

E - ZnHD 2 DOFEEHWZREO, master-port F 7213 grant-port {255 PTP A I > 7 7 —THERINTHEREIZ
ONTIL, AROMFHRETH D,

[IEEE 1588] IZH#EHL~ 5 121X, slave-port F 72 i3 request-port IX, FFRlZRRER LIZ, | AT vy T r7uy 7 L2 ATy 77N
v 7 DM 2B TE R IER 6720,

[IEEE 1588] ® 7383 filc k2L o2, 2 AT v 77 u vy 2 MEH SNBHE. 757 "twoStepFlag"™fE1%, Follow up
A =0 Sync A vE—UIHiK T L ERT DI TRUE L7220 | slave-port F 721 request-port 1X, Sync A »vt&—
\ZHLDIA £ N7 originTimestamp Z & E L TR b0, 1 AT v Fr7ay 7 MERAESNEHE. 777 "twoStepFlag"?d
fli1X FALSE & 720 . Z D4 slave-port F 721 request-port (% Sync A vt — I IA F 417z originTimestamp % 5§ L
BT B 7R,

633 1=FVYXIHTILFFVYALE—F

PTP (3, PTP A v £ =V DHEIZAZ=F ¥ A FR O~V FF v 2 b= NelHHED,

TREE A THESND PTP 70 7 7 A ViE, RTOPIP A v —V%k =% ¥ A ME— FTHAT2H,
master-port & 72 (% grant-port |IfTEBER AIC Lo THESNDLPTP 77 7 A V& L Ta=F ¥ XA ME— REHHR— b
LR RIER 5720,

slave-port F 7213 request-port (3T BER A I K o THEESNDPTP VR 7 7 A L LTa=F ¥ XA b E— REZPR—h
LR RIER 5720,
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6.4 PTP TvEVY

ARPTP 7 L a7 v~ 7 AV [IEEE 1588] f/&& Kl D @ Transport of PTP over User Datagram Protocol over Internet
Protocol Version 4 35 & " [IEEE 1588] f1/&& £}t E @ Transport of PTP over User Datagram Protocol over Internet Protocol
Version 6 TEFK X415 PTP v v ' ZIZHS N TN 5,

- T, AEVETHHENE T 27 7 A /VIZHEYL L 7= master-port, grant-port, slave-port, request-port |% [IEEE 1588] £
BEE D ICHEIL L 2203 AUiE 722 & 720y, % LT [IEEE 1588] fTB&E EICHELL TH L vy,

¥ - Internet Protocol (IP) / user datagram protocol (UDP) OfEMHIL, IP 7 KLy v VT OMEHAERHICTH I L TH D,
AU, PTP 70— HL S LTy MEZ N L TRESND Z L2 BT 2 b0 TidZel,  #EUICHIfE S
7oy METE, N7y NEIEOEE Z R/ NRBICHIE L TWA EIRET A LD TH D, GRIEAMEIEL. G8271.2 D
PTS D H Y FIZHOWTRIBTHHEDTHD)

65 H*vytE—TL—F
AyE—=VlL—FOfEIE, 7r b A VOMAEEMEO BN TORERISNLD, WTNOAL—T - 7ray b, BES
NIZFEAFARN O T X TONRT » b — b BRIIHRN RS > b — N T, B 288 AR S 2w 7e 3 2 & 138ifs
SNV, EEIZRMEL. 7 vy 7Rt LR AR EHRICIRE T 5, EMHIRTIC oW T, B3y hL— R
MEEE, WHENDZELH D00 L,
T - FHEDAL—T - 7uy 7 OFEEE, ZOHEERERHRLHIZT 2O, LTICRRLFANDO A vy —YL— |
OY Ty hEVR—-FLTHLIWEA S, —J5T, master-port F£721F grant-port (%, A vE—IfEEL— hDOLHFHE
PR—=FTDUERH D, FETHRIEESNTWRWRD | UFICHET 5T 7 4/ MEOHEHAAEH I TS 6
DEF D,
TaT7 7 ANVOFANE LT, RORA vy =V EAT256, 2=F v A M A v -V L LTHRT2HELV— D
SR A M ET D MNERH D,
- Sync AvE—Y (Follow up A vE—VHfFHEND EZEFRACL—FET5)

- /b — b @ 1 packet-per-second, K L— I : 128 packets-per-second
- Delay Reg/Delay Resp A vt&—

- H/NL— b : 1 packet-per-second, L — K : 128 packets-per-second
- Announce A »E—Y

- H/IN b — b : 1 packet-per-second, AL — bk : 8 packets-per-second.
- Signalling A vyE— - L— MIEHZLR,
Management A vt — D IZ OV IS B ORFFRETH D,

66 A=-F¥RIAyE—IRIPI—>3V

FlLalxy hU—27 T, PTPrequest-port 2% PTP grant-port 2> 5 DREIFIV—E R ZFRTE D L H T HHELNH B,
[IEEE 1588] Tl&. request-port 23 =F v A MERIENIZHB T, OV —ERZFRT A ZERM L T35 ((IEEE
158810 16.1 fizff) , ZO7r 77 AT, BLTICHAT 2 L 512, [IEEE 1588] It > T2 =F ¥ A R A v E&—
XIvE—varEYR— 5, 20077 A VICHERT S PTP 7 v v 273, [IEEE 1588] @ 16.1 #ik L2 O
THHTH =Xy A hRI V=V a U AN =R L%V R — b LAaRTER bR,

2=F ¥y A NE— REMHEHT 2EE, PTP request-port [E*kt5 & 72 5 PTP grant-port @O IP 7 K L A Zxf LT,
"REQUEST_UNICAST TRANSMISSION"® % A 7"« £ & - ff (TLV) % & ¥ PTPsignalling # v & —Y %2 =% ¥ X T
FETLZLICE TR —ERZERT LD TH D,

Hl- ZOTLalFardy A AT, 22T —2 9 ORNL=F v A MERTHNIL, SHBOBRFRETH D,
(FR¥E: [IEEE 1588] =% ¢ A hx I — a3 VOFEFTIE, IP 7 KL AD ARP fifik7e EIZ oW TEIR < 50T
720

REQUEST_UNICAST TRANSMISSION TLV % &% Signalling A » & — IZEMICEHT SN 5,
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grant-port & DD =F ¥ X hxr I = — 3 U ZBMET 5H & &, request-port /&, Signalling A v &— D
targetPortldentity 7 4 —/L ROFIHIEZ X T"1"& LTHEHT L2 &N TE D,

grant-port 7> 5 DJSENZ TSN T, request-port (L, grant-port @ clockldentity 33 £ UF portNumber % %% T& |, Iz ki
O Signalling A v EZ—VICHERATAZ LN TE 5, TRA— NI, 3_TI"E L THIEmEEALTD LV, FERIZ,
grant-port |41 9 % Signalling X v & —® targetPortldentity 7 1 — /L KIZ, request-port @ clockIdentity & portNumber
PR UCTHERT 20, FET_XTI"OEEMEH LT LV, grant-port & request-port Dl 5 iE, SZAERFO M T DR
P, DF Y targetPortldentity 7 ¢ —/L KH3, ZILZ4LD clockldentity & portNumber, F 721X 3 X T"1"DfE % &F> PTP
Signalling A v ¥ — U 2ZETDHEMN TE TORITNITR S22,

L shica=Fv 2 by a VRHIRUINIZZR 22V HE, ZRF— b2 66 HiTHM SN T HRIT 7 1
BARAEHENRT L & &I, ERAR— MILARNZSE &7z clockldentity & portNumber OfEH Z{E (L& TH 5,
FROEIIZ, 2=F ¥ A b2y v a v BFAIEND &, grantport X (a) TXT 1, F£401E b) ZfELIz2=F ¥ X |
& v ¥ 3 VERO sourcePortldentity 7 4 — /L F2>5 @ clockldentity 35 & OF portNumber % &5 O targetPortldentity & L C
ERTHZenTED,

logInterMessagePeriod IZ, Sync, Announce, 33X ' Delay Resp A v —TDERIN/RZEL— FEZRHET D20
ETHILENTED,
B9 29X T D A v &— O loginterMessagePeriod DX E FIRE 72 #iHIL, TBEE A lTTREND,
4 REQUEST UNCAST TRANSMISSION TLV H® durationField fEi%, 7 7 4/ b OFIHMEIL 300 B TH Y, FETHER
il 60~1000 Td 5,
PTP grant-port i, request-port 2>H DERZ 723 Z &N TEARWIGE | request-port 20 H U HER L7z L0 b0 7 < $24t
THOTIERL, TOEREFERIHEGT H2XETH D,
grant-port |2 X > TH—EARNER INHE, EET— R ERIZRT 2 ISEN 2 WGEEIFROEY L35 .
- request-port [, [Fl—® grant-port IZZED A v =TI F A TOF LN =F v X M—EREREFKITT HH0IC, D
< EBH IR (ERELIXESERLOKR) HFOLERD D,
- request-port [Z, "grant denied"|GED A vE—TH A T LEL 3 ODOY—ERERERKIT LEEEGAIL. ROWT D
EERITTDOMNERD D,
o MDAy E—THALTIZHL, FASNTWVWAREREOH DL =F v A M —EAZHRVIE L., £/2 5 grant-
port NHH—E R EHRT D, EIL,
o S HIZ 60 - TH B, [A U grant-port (ZE R ZFIHITT 5,
2=F ¥ A A —ERAEZBRGT DA v =V LV OHIERK 1 ICTRT, #A4 IV TRHOBNE, —FHRE—F (2
F V. Delay Req £721% Delay Resp Z W2\ 2T 5, 1 A7 vy 7 7a w2 (DF Y, Follow-up A vE—T7 L)
DA=F Y ARAvE—VDRD LY 2T,
Z OfliX, Announce & Sync & E3K$ 2 Signalling A v E—T % EEFET D, /S v b request-port DL =F ¥ A hRrT¥
T—va Tk RERT, /X7 v b request-port ICER SN A v =Y L— MEFFRIT 535 > b grant-port &, B
R & 372 Announce 3 L TU¥ Syne A v — L — |k & durationField ¥ T HilZ Announce 33 1 UY Sync D T H & %59 5
7 N grant-port (IZ DWW T Th 5,
WS OMDEA IV TRIZE TR, AR A Y EBE—T XA TORHM, Signalling A v &— N TH—F 7z 138fE TLV
DI, FA =V F A Tk LIRS durationField Z T 272 EORBBEND Z ERHLHOT, METNET
B, M1iE, AviE—VORL0RY OflZRT, ZHTHBOBRNOLOTOTHYD | FEOFEEELRT O TILAR
[

-37-
TR-G8275. 2



Request-port Grant-port

Si :
ignalling (Announce-request)
Signalling (Announcc—grant)

Signalling (Sync-request}
Unicast

renewal Signalling (Sync-grant)
interval

Announce
o PR duration
SYDe__eeemmemoT interval
‘. __________________
Announce ___________-—--
‘. ____________________

S Sync

ignalling (Announce-request) duration
interval

Signalling (Announce—grant)

Signalling (Sync—request)

Signalling (Sync-grant)

G.8275.2-Y.1369.2(16)_F01

M1-2=%%RXbRITz—T 34

PTP request-port (%, PTP grant-port (Zxf LW DD X A TO PTP A v —THERTLHZENTED, Bz, M7
\E— R CEIET 2 request-port TiE, Sync LN Delay Resp A v —UZFRT D Z LN TE, F72. request-port
X, Al U grant-port (2% L Announce 33 X 8 Sync A vtE—T % ERT5) |

BB PTP A v —U XA T D2=F v A MEFEEZERL, TDX I RERIZSET 7201, [IEEE 1588] Tit, #
D TLV & &1 B—0 signalling A vE— E7I3BEEO signalling A v E—YOEREZFHFAI LTS, Zo7m7
A JWZHEHL U 7= grant-port & request-port (X, T 5 2 DOEEIZ OV TRELHDR 2 T T 72 6720,

MR T m— g B LOEHNARL =% v 2 M —E 2RO EHHEOBIEIC OV TIE, ROBE THAT S,
FEIE D request-port 7> & grant-port ~D L =F ¥ X MEFEOKFERIL, FDRED grant-port |15+ L THRAIIZ Announce
—BERF A TEREFRITT D2 LI X o THA LT ude b,

request-port | Announce A v E—UIZHTH L =F ¥ A M —EANRHF R S, FEE S 72 grant-port 2> S ERHID L =%
¥ A b Announce A v E—VEZEFELIHZTOR, OOV —ERZ A THEREITH ZLENARETHD, ZOBET,
O OV —EANFESLT DRI, FE S L7 grant-port DJENE (B 21E, clockQuality) CHEHULAE /I3, request-port DELA
NOZITANTRETH D Z & &2 RilT 5,

grant-port 2> H I Announce A vt —I&BZAET HITHT- - T, request-port |2 J - THITT D
REQUEST UNICAST TRANSMISSION TLV % & %255 1 @ Signalling A v & —121%, RFE D request-port 73 grant-port 7>
LHAREN D TR TOY—EAF A T % E AT2H% D REQUEST UNICAST TRANSMISSION TLV 2MEH &5 _& T
bbb, DL FATIX, grant-port 2SR IZHHE L TV D5E (LoD request-port 7> 6 D RIFER D72 HIZ) 1D, T
RKENTZH—ERO—HOHRFFRI LT LUE S ATREMEZ KIS %5, grant-port i%, #ED TLV 2 EF T H— D signalling A >~
=, FIFEEO signalling X v E—Y BIZIE, ENENNHE D TLV 2 &) TIOERIGETDHZ LN TE
D
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2=F Y A MY —UERAEZEHTDH L&, request-port (X ("keep-alive" H FID 72 812) signalling A v — T % H(E T 5B

2. D TLV 2 &1 —? signalling A v —, F 213K OME LTz signalling X v — (B, FhEhIiC
1 2O TLV BREENTWD) TIT I,

grant-port (¥, HEED TLV & & TeH—0 signalling A v —, F723EED signalling A vtv— (FI2X, ZhEhn
H—0 TLV 251r) OFERISETHI LN TE 5,

[IEEE 1588] @ A.9.4.2 HilZFEd SN TV A LU T OXEIZHEDL 2 TR vy, "Ry —E X 2521F 572 90121%
ZORMNIFF AT O TRINCESR 2 BRITTRE Th D, SFAINZELRRLVWZ ELMEL, AL b 2B LY Y
T A N EBIITT DO+ 7 FUERFNR) ~— YV BRETH D",

2=F v A MEkE Y a2 [IEEE 1588] @ 1611 fiCERIND LI ICBRVEINEHE, HEO X A 7D PTP X
vE—VERVIEZE D ETDPIP 7 v v 71X, BEO TLV F 721385 D signalling A v & — V% & T H— signalling A
vE—VEHERATHILENTE S, 2O R T 7 A VIHEHLL 72 grant-port & request-port |L, ZALD 2 DDENEAE LLEE
HRZ2 T IUE 72 B 720,

vy varvEXx AT SHPTP 7 vy 7L, #%?D CANCEL UNICAST TRANSMISSION TLV % & ZpH—0
signalling A v &—, F72ITEHOMSL L7z signalling A vt&—Y (BIZIEX, FNEFNNRE—D

CANCEL _UNICAST TRANSMISSION TLV % &ie) THEEDOV —EAZ A4 7H#ROHELTH IV, Fyv oL z3ZET
5, o PTP 7 v v 7 1%, #%D ACKNOWLEDGE CANCEL UNICAST TRANSMISSION TLV % & e B — signalling
A v — FIFEEOMN LT signalling A vE—Y (BlxiEX, FRENDE—D

ACKNOWLEDGE CANCEL UNICAST TRANSMISSION TLV %% de) TIIHDOERIZISET DI E BTSN 5,

7 2 - [IEEE 1588] @ 16.1.4.2.6 HilZ508 &AL TW 5 "renewal invited"” 7 71X, ZDO 717 7 A L TEHEH L7,

67 fREBMCAELTLOLRL—TETIBELUTRABIRAR
AETIHEBMCA &7 LI A AL —TEF LB L0~ AL BIRFRICOWTHIET S, HBIFLFORCHBE S
T\,

6.71 % BMCA

ZOEETHEEENTWA PTP 7' 7 7 A /L% % BMCA ([IEEE1588] @ 9.3.1 fi) #H L T35, ZOf#E BMCA

X [IEEE1588] ™7 7 #+ /L b BMCA &13#7: 0 | FiUZFEEN TV 5D,

a) U BMCA IZ&FR— b7 —VU 7V EIETH D masterOnly % EJE L TV %, masterOnly 78 TRUE D54, &R— b
X SLAVE Rf&IZ 72 53, MASTER RHE~H IZBATT H725 9, masterOnly 728 FALSE D84, A — M SLAVE R
HEIE ATHETH D, masterOnly OJBMEIXER EAIRE/R AR — b T —F &~ b A L /3—T¥H 5 portDSmasterOnly 2> 5t
v hEhb,

GM THHoTHRL THLWBC (7B, T-BC-P £721F T-BC-A) OKR— MIX LT, ZDOEEDT 7 /v M

LAEO#PHIZ, TRUE & {TRUE, FALSE} T& 5,

A L—T DI D OC (T35 T-TSC-P 7712 T-TSC-A DFR— MK LT, TDOBIEDT 7 4/ ME L EOH
PHIX FALSE & {FALSE} Th 5,

GM 2725 b LILe, ik, o0t LW BC (7725 T-BC-P) OFR— ML T, ZOREDOT
7 # /L ME & EOHPHIL TRUE & {TRUE, FALSE} T& 5,

b)  A— k r @ masterOnly J&72% TRUE ORf, anfa] 72 2 ELMIZBI 0 72 < ATFLA— b r @ Erbest ZEIIRRE S U721
ER B0 NS FISMNESH 523, Erbest FHHEIX [TEEE 1588] 5 9.3.2.3 HiCIEAt S N HFBNCHE D, Z AU,
Ebest D FHHI1% masterOnly B 2% TRUE IZF%E SALTZA— R r1ZA L —T 127 620D T5A5 L 724 T? Announce
A=V EEDEHEREHN N ETH D,

) MREOBMCAWEZZ¥ DI vy I BREICT 7T 4 TR T T R wARX LD EEFRT D, (clockClass 23
128 RMTHDI7 Oy VIETAZIIRND) TIT A TRT TR = 2AEBEHH -T2 8HE5TH, FI9 8- =
ABTEBRNETDI B8y I PTP RAAL VHNO—DODT T2 K« v~ AX AT 5,
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d) A— FED localPriority JBMEIXZ 7 7 OKER— D rIZE|D Y4 THAL, Erbest & Bbest Z ik 57 DITfEbivs,
3ER4 TERSINTNWDT — Xy NORBAFM S HAIC, Announce [F AR — b r TRE S, &40
Bouay 7B L BEBEFTTIERVWS A - 7 ay 7 OR— T —Ft vy MZue—4 /LR — |k r ® localPriority J&
PEAAINEN D, localPriority JEBMEIE Announce X 7 — U TIXkfF &N, T—Fy M7 /LY XA ET
INUHEIOETO RN RS, FLne ol ZORMIEIT -ty LT LAY X4 ECRIEMRRF
Bl LTSNS, localPriority BIEITREFTRET, HER LUERLERDIF— T —F 2y P ALA=THD
portDS.localPriority (ZFXET 5, ZDBEMDT —# ¥ A 71X Ulnteger8 T 5, ZDRBIEDEOFMIL {1255} T
b5, ZORMEIHTHOMEIL 128 THDH, ZOPTP 77 7 A JWTHEILL =7 v v 7 [XEHR OFPH CE#
NIfEOY 7'y FEYR— M52 LEFHFIND,

e) localPriority Bl n—Hh s vy 7 Ou—hLT—Fty b (DO) IZHEIVYE TS, v—hrruy 7 IZBRT 5%
D7 —%% > DO IT Amounce A v =V & LTRESNLOMOT T R - v~ AZ L2 0GLT =4y b &
s nAEHCHVWSLNE, n—H/ 7 1w 7 D localPriority BT EAIRET, Fa/p LEBKLEMRAR— T —
2ty h AL R—=T& 2% defaultDS.localPriority IZFRXET D, T DBMEDT —F 2 A 713 Ulnteger8 ThH 5, Z DR
MEOMEOFPHIL {12550 TH D, ZOREOHYMEIL 128 TH D, PTP 70 7 7 A JVICHEHL L 7= 7 1 v 7 [ 3Rl
DHEANTERINTEOY T2y Y R— 52 LEaTFRIND,

f) F—Zty METALIY XNIAREEOE 679 HDOK 3 BLO4ITRTEBVICERESNS,

7 1 - masterOnly JBEMEOEIZZNENDOERICEB N T T-GM D42 T O PTP R— b _ETHIZ TRUE D72, FEEEICiE
localPriority JEMEIE T-GM TIXfEH & 7auy,

#2-T-GM ®4T® PTP A" — kA% masterOnly B = TRUE & 725 72%, T-GM IZHW\ T, A% BMCA H X EEEIZIX
EEIRAETH Y . recommended state = BMC_MASTER T#» %, T-GM DIREE (T-GM O clockClass fE72 &) IZHEAF L, #&
RENCIRESNIZa— FEMI A LEM2 L7225 CLTFORK2Z3H)

1 3 - PTP " — b 7% masterOnly J&PE= TRUE OFE, PTP 7R — MI@BH DR — k72>5 O unicast service & ZR L7210,

6.7.2 localPriority Bt DHEMAICRET 55

localPriority JEMEIXFIIAR Y NV —2 7T —X 7 7 F ¥ ZERTHIIHIY, MARY—LERD,

REBMCAICL WV EXIND ZNOLDOBRBMEDOT 74V MEZERTHZ &ICXY, X4 I T A—TRAECRWESR
v NO—=2 b2 %,

T 7 xV MEL BRI DEERET DHEEIL, WURRFN I A I T N—T RS HI2DICUIEL 72 D,

6.7.3 JO0v/IEHEL1

ARPTP a7 7 A )L TliE, 7 vy 7 BHEEL LIXEETH D, HOFHEOFRIETH S 128 127 7 4/ MEIFHIHHE S
o ZOMEIIEEL TR B0,

B 1 DNRTA—=RIIPIP T LasT a7 7 A NLDZDA—Y g o TlEbNRV, ZOBRELZER LI fF ko N—
3 IS BOBFRETH 5,

674 Jn0v/EKEEK?2

AKPTP 707 7 A NTiEr vy 7 BIEESL 2 TR EFRTH D

T-GM, T-BC-P 58X T-BC-A 7 1 v 7 {ZBWT, FHEEIZEH LWMETH 5 128 127 7 4V MEXPIHE LS 4v, EOHE
I {0255} &72%, T-TSC-P & T-TSC-A OF 7 /b MEIE 255 & 720, #PHIE {255} TH D,

APTP 707 7 A JVIZHERLE T D T-GM, T-BC-P £ 721X T--BC-A (IEE 2 DR TORPADMEE VAR — bk LagiiE
BV, ARPTP 0 7 7 A MIHEHLE LTV D T-TSC-P & T-TSC-A i [IEEE1588] TEF SN A H4E 2 m4 T OHilH
D (DFED {0-255}) 2ZEFICBOTHR—F LARTAIER S0

ek TIZESE 2 ORMEICBWTED 2 62— 2A 7 —RX &5k LT 5, MO —R 35 %ORFHRETH 5,
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6.7.5 4~ 0Oy YRt clockClass

ARPTP 70 7 7 A MZHER SN TWAH PTP 7 u v 7%, 7 v v 7 BETH S clockClass @ [IEEE1588] DT DOHifH
EREFETICZE LY R — T 20ERSH D, 71y 7 JEHED clockClass DF N 72MEIL Z O#1ED 6.8 HiTHE I
Do

- £ 2ITHE SN TV clockClass EDZE RO T, 5B OBRFHIETH D,

6.7.6 Y Oy Y &M clockAccuracy

AKPTP a7 7 A VITHEILSNTWA PTP Z7 v v 7%, 7 v 7@ ToH 5 clockAccuracy D[IEEE1588]D 3T Dl

PHZ I TICZE LY R — b T 20N H D, clockAccuracy 7 4 —/b K& L CEERERMIZ, R ALIDTRT, 71

v 7 J@MHETH B clockAccuracy DL, IROIRPUCEH 5,

- By Z%— RTePRTCIZHEHINTVD T-GM (T 725, GNSS IZIBHE L T2 ePRTC) DGA T 0x20

- By Z%E— NTPRIC IZE#HEIINL TS T-GM (T 7205, GNSS IZiBHE L TV 5 PRTC) DIGETE 0x21

- {FHAEPIPTHA—FTRYZE—KRTHDGNSSIZ L —HTARua—ILZ ALY 77 L ARSI THRND
T-BC-P %7213 T-BC-A Tl% 0xFE

T-BC-P ¥721% T-BC-A MEAEPTP R— F TRy Z7E— R THD GNSSIZ ML —HTAZem—hNFZ A LY 77 L RIC

Bt STV B HEED clockAccuracy 134 DRBFHFEETH 5,

6.7.7 Y 0O/ R offsetScaledLogVariance
7 v v 7 JEME offsetScaledLogVariance DfEIL, R OIKPLUTEH S D,
- By ZEF—RTHD ePRTC IZHFE STV D T-GM (T 7205, GNSS IZIBHE L TU % ePRTC) D41 0x4B32,
Z AL, 10000s OELRIFIRE T 10ns @ TDEV I35, PTP 43Ht (PTPVAR) (ZHd DEIX 1.271 X 101082 T
HD ([G.8275.1 | D8k IX 2 BR)
- 17— R T D PRIC IZHH STV D T-GM (T 725, GNSS IZIBfE LTV 5 PRTC) DAL 0x4E5D, =
UE. 10000s DELHIFEIRE T 30ns @ TDEV IZFIY 45, PTP ik (PTPVAR) (29 AMEIL 1.144 X 1052 Th
% ([G.8275.1]1 OfHEkIX Z &)
- By ZE— RFTohD PRTC [ZEHE STV T-GM Tl 0xFFFF,
AR PTP R — MZBWT, By 7 E—RFTHBGNSSIZ kb —F T Lhu—hLF A L) 77 L ATHERSR
TV W T-BC-P %7213 T-BC-A TlX 0xFFFF,
“BC-P 7213 T-BC-A BMEAEPTP A— h T v 7 E— R TH B GNSSIZ hb—HTAiga—AAF A LY 77 LR
Bt L QU B EED offsetScaledLog Variance (345 % DRRGHEETH 5,

6.7.8 KEREFILI)XL

ZOENETHIESNI PTP 71 7 7 A L O BMCA ICHEA SN RERET V2 ) X AL 63.7HIOK 2 TREN
%0 ZOTNIYRLEFATL2IEICIVRESTONH, n—hVray s 07—ty MNE [IEEE 1588] ©
I3SHTHESNTL LI ICEH NS, 7TV XLAOFHFIEOFEMIT [IEEE 1588] @ 9.3.3 Hilcfldk =T
Do

679 T—2tyrHEFZLIUX

ZOEIETHESNIZ PTP 72 7 7 A VO BMCA BT 57 —% 1y b7 /L3 U X AEIK 3
X4 IR EINTWS, ZOT7 T U XATIL, localPriority JEIEINEBIMENT-FNEDr v v
ERLTVWDLT—FEy hEHWT, —o0ranyZifthoraey 7 Libigsivd, 7430 XADF|
MEOFMIL [IEEE 1588] ¢ 9.3.4 HilZftik s T\ 5,
M3 EX4DT—2Ey FABLLEBRE I vy 7 LUMINEDO~RY « Ia vy I OTF—2 %5
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N TWDEE, T—4t > MZEHET 5 localPriority (3817 0 v 7 F LI~ AZ « 7 v 7D
Bz =215 Liza—H)LiR— bk r @ localPriority & 725, (ZDEIED 6.7.1 HiDHEAH (d) %)
M3 EEM4DFT—FFy FABLUEBIEIR—INAZ B8y 7 DTF—F D02 GATWEEE, T—FE v MK LT
3 2 localPriority (X7 — 4 /L7 & v 7 @ localPriority(*) &£ 72 5, (2 DEVED 6.7.1 HIOIEE (e) &)

(*) T Z T localPriority % defaultDS.localPriority % 59,

E1- ZOBEORRORTHEA SN LG Lvanicw, BUR, —#O/T7 A= [ ZFEME L 2> THDH, K3 &
4 TEEHOT =2y FOKRT LI XANEH I TND

72 - portDS.SF 287K — b r T TRUE OA. PTP R— MIZTNZEN D Erbest 228 v MIHET HMERH D,  FiE
L LT, Bbest DFHEIZ, A—br CREENLTF VAR v E—VIZHEENTWAIEREFEH LRV, EHKE
(SF) 1Z 6.7.11 HIZREE#H I T\ 5D

s

State decision algorithm for
port 't on clock C,

(E, . is the empty set)
AND
(Port state is LISTENING)

Remain in
LISTENING state

Yes

D, is Class 1 through 127

Yes D, better or better by No D, better or better by
topology than E; topology than E,
A 4
BMC MASTER BMC _ PASSIVE BMC MASTER
(Dy) (Em) (Du)

Ml

E

1 L)
best TECEIVEd On port 't

E,. better by
topology than E

Yes

A 4
BMC SLAVE
(Ebest = Erbest)
Sl A A 4

BMC_PASSIVE < BMC_MASTER >
KEY (Erbest) (Ebest)
Recommended state P2 M3
(basis for data set updates)

(G.8275.2-Y.1369.2(16)_F02
K 2- ¥ BMCA [ZBITBREBRET VT Y XA

rbest
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A>B

A>B

A>B

A>B

A>B

A>B

A 4

CRetum B better than A)

< Compare data set A to B >

Compare GM clockClass
values of A and B

Compare GM clockAccuracy
values of A and B

Compare GM
offsetScaledLogVariance
values of A and B

Compare GM priority2
values of A and B

Compare localPriority
values of A and B

GM clockClass of A is
127 or less

Compare GM clockIdentity
values of A and B

A<B

A<B

A<B

A<B

A<B

Yes °

A<B

A
Return A better than B)
G.8275.2-Y.1369.2(16)-Amd.1(17)_FO03

X 3- U BMCA KR} 57— 4 &y MNEBT V=Y XA, 201
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Compare stepsRemoved
values of A and B

Getum B better than A Return A better than B)

Receiver < Sender Receiver < Sender

A within 1 of B

Compare portldentities
of receiver of B and
sender of B

Compare portldentities
of receiver of A and
sender of A

Compare stepsRemoved
values of A and B

Receiver > Sender

Return A better by
topology than B

h

Receiver > Sender

Return B better by
topology than A

A

Compare portldentities
of sender of A and
sender of B

A>B Compare portNumbers A<B

of receiver of A and

) receiver of B .
Receiver = Sender Receiver = Sender

A=B
v v

(  emor-l ) (_ emorl ) G.8275.2-Y.1369.2(16)_F04

X 4- REBMCAIZBITAT—F 2y BT ALVITY XA, D2

3 - BMCA TfiH Sh 2 stepRemoved 13737 » MEIEZEE) (PDV) OECHEROIEAFMEEZ RS, HDWIE, KBLL
720, BMCA (2 X Vi b /N &V PDV F 3B FRE DR 2 3R L 220 v h LR,

6.710 READPTP 714 —ILF
PTP D7 44—/ ROFUTIIAPTP 70 7 7 A L TIHEH IRV D H D, ZOHITIIZINEDOREHD PTP 7 1 —
NREBEAT D2 EBRTE2EELERT S,
AEED A0 FHiFH DR ACILPTP OEBD~Y X7 T v JHEERL, KxDOT7 TN OT a7 7 AV ETHER
TELODEDZERLTND,
Mz T, FR7 44— FixZo7F a7 7 A L CTIHER SR,
- PTP Ay E—YDIil~y FND “controlField” IR v 7 7 A L TIIEH IRV, TODT 4 —/L RILPTP A »
=V OFTRTCOXA FICBNTZERICI VBRI,
(GRYE : [IEEE1588] Ik uiE. K7 4 —/L RiZ version | D HMED7=DIZE T H D LD TH Y . A telecom profile
TR SN RN L ZBEHRL TV D)
- Announce A v &—UND” priorityl” I1EFEH E 720, 6.3.3 Hi THE SN CEEEIC LigiFiude e,
PTP 7 0w Z W PTP 707 7 A LV ETHEISNARZWT 4 —L FOPTIP A vt —V%%E L, HFEMGENADOELZEATH
%A, PTP A v —V R B TELIOTIERL, PTP A v E—V DI DT 4 —/ REEE L Z2T LR 520,
BIZIE, APTP 727 7 A MZHEHL L 7= PTP 7 1 v Z (X TR 7 4 — /v R TOMEZZERHICER L2 T e 67220, K
PTP 7’0 7 7 A JVIZHEHL L= B 7 30— AN T =B & 267 4 —/b RIZBW T ATMEICERT LTk 7w,
- flagField — PTP profile Specific 1
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- flagField — PTP profile Specific 2

PTP 7/ 1w 7 WARPTP 77 7 A L ECTHEZIN TS 7 4 — /L KO PTP A vE—U%%fE L, clockClass,

clockAccuracy, offsetScaledLogVariance, 35 & O priority2 B (6.7.4,6.7.5,6.7.6 & 6.7.7 THEM) 2RV TZEICHT D

DT 4 =)V RBFFEREIANOEZZ AL TODHE. TOATENTPTP A v =3 TELRTNTR LRV, &I

1T D HFA & defaultDS A >V SOHFFA G R TH 5.,

PIZIE, TROWTNNDT 4=V NT 0T 7 A TR L TRFRFIRS & 72> T D56, HILLIEZ vy 713AT)

Ry @EEANRY MRy E—D) BZEREICHIBRLZ2TIUER 62, ey rsou—hLT—2ty & AT

ETHEH L IR b0,

- domainNumber

- versionPTP

- flagField — unicastFlag

H1-7ay 27 priorityl” 74—/ RIZTI28LSNDT T U ARA v =V EZEL, ZOMEEBERNT D70y 70

GM & L TRIRENTGA, 128137 1y 712X 0 il S hadiudze 57w, REHO priorityl ({4 BMCA D7z
WZE7ny ZIC I In 5,

H2- 7w 7 @M% priority2, clockClass, clockAccuracy, 35 U offsetScaledLogVariance (%13 2 528 OFFEFMHA I Z

Z4L. [IEEE1588] OF XTOHFATH D (6.74,6.75,6.7.6 & 6.7.7 HEM) .

6.7.11 TV EAIUJEEESE

ZOHiE, AL—TIC X o TREINTPIP Ry A IV T EFOREEICHT D37y N A I TG EEE

(PTSF) D&% EHRT 5,

AL —T7FEIECIE, 2FHO PISF 2 R AESHDHZ LN TEET,

1)  PTSF-lossSync, ¥ ZAZMNHDPTP A IV T A v —VDZERE (N7 y hEA IV TEEDEE) « AL—7
MIAINLEFBENTLEAI VT Ay —VEZE LR kol s (DFED . Sync BLUEDED Follow_up
B LW Delay Resp A v &—) | ZO~RAFITEETIT H4L72 PTSF @ lossSync D3 FAET 20N H Y £, Sync
A v E—UF 1L Delay Resp A »vtE— (2451 [ITU-T G.8265.1] @ "syncReceiptTimeout" I35 L O
"delayRespReceiptTimeout" (ZHELL TW D) IZxT 2%E X A L7 v ML, PTSF-lossSync %A T DHMNIA L
— T TCRITDULENRHVET (ZOXA LT U MRTGRA—F2OFPALT 7 4V MalL, SHOMERETY) .

2)  PTSF-unusable, AL —7IZ K> TG SNTAMEHATRTEER PTP NFr v N A IV TER, AL—T7 DA E
EBZDERS (JARDEZNR Ty NI IUTER) PTP Xy NS IV TEERAL—T DRI p—<
ZBBEEERT DTDIEHTERWEES BlxiX. ALV—7 AR L 2 ﬁ&HW/4X)\; ~ A

\ZBE AT 1) HAL7e PTSF-unusable Z 38 SH 2 M ERH Y 3, Ty MA IV TESEHERICELTWS 0
Eom@ﬂm%ﬁu\%&@ﬁﬁﬁ%?%é(ﬁﬁkﬁé%mgﬁ®m&bfm\N#yh&%iyﬁﬁﬁﬁvx
BMBAL =Ry NI —7 il L= Z LI KB PDVICBERLET) .

PTSF 3 %4425 L. 7 1> 713 PTP portDS.SF % TRUE 2R E L, IREEREA NV MEAERK L ET,

E - FEZ W TRV 2B B0 Z L,

6.8 GIH/EEZID L—YE Y T ¢ 1EH

PARMEZ D S L—D U T o FRERIT 27201, ZOPIP T LabrFu7 7 A MCBWTER2 T+ 5
clockClass B % i ] L 7215 X 72 H 720,

PTP A »vE—T D~y ZNO frequencyTraceable D7 7 7L, ZDO7 a7 7 A MIB W TROBEY EHRSIND,
HLLPTP 7 vy 7 3a vy 7 E— KiZdH D PRTC, £72ILPRCICIEHE L TV DA, FIZIZMIERL A Y ORI AT %)
AT 584, 207 A—=% L TRUE, % 5 TRWHAILFALSE ThiFhuEz b, 2077 70, 6.7 TERL
72U BMCA TIEfERI SN2y, 207 7 7ICHBEINZER 2 OfEIX. Xy NT—I AN —F—lZkvE=F) 7
OHMTHEAIND ), HRTICERH SN TNDZ Y RT 7Y r—va URRET HEMEER L 272D I D,
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T-GM AR v 7 IREED D)YIRNC R — /L RA— IRBEIZ/2 5 & clockClass 5% 7 ~ LK T &85, &Iz, HA&sh
584 AT T—NHR—V RE—NBEENICH LN EIDEHET D, A LT —RR—/L RAE— OB EME % @i
L7BS,. TR 77 L A (NEFRIREDINTEA 4 7 = — A OZET WL A Y OREMIES) OMEIC
Ji& UC clockClass fli% 140, 150 £721% 160 ~ LK FE® 5,

Bl 21X, T-BC-P 721 T-BC-A 7% GRIE: = » 7K B) JANTHR—/ RA—/NIRABIZ72 5 & clockClass fE% 135 ~&
KTFEED, WICHNENDF A LT —BA—/V FE—"OHEMZER L2, EOREHY 77 Lo X (N
IRARDINEA 5 T 2= ANBEAZT DB L A ¥ DI E) OB U T clockClass A% 165 ~E KT &t
%,

TE 1 - EHARER A — /L RA—SOMAERIT, ARy MU —2 OfGE L BTRFT 5

132 - PRTC 7 & OAMEBAARMERAA I 29 GM & L TOEIEL T 5 T-BC-P £7213 T-BC-A D7 — A%, Z OEIE O
JBER C ISR E LTV S Erbest JEMEAZ Y 7 5 AR PTP R — M & AW THIEI S D,

NLAE/RERASMET RIS 7178 PRTC & 13272 5 T-BC-P 7213 T-BC-A O—f72 r —A1x, SH OBt &2 5,

H3-T-BC DA, BIERERINTWDRED~YAY - 7ay 7O b—h )T ¢ fFHIL, PTP IZHE> T FiD / —
RiziEsnd, 2F0, PTP~y X DOREMEL 7T 713, T-BC OB 0 v 7 O N L—T U 7 ¢ 1I2BfR72
<, WICBEOH 7 vy 7 PO OMAHMER M L—Y BV 7 ¢ REKBT 5, F— FE—"&2ELREE T AT
SHBROBHNRETH D,

K2- BHAWRERI vy 7 T AHE
PCAEMEZ R L—H ) 7 ¢ FiA defaultDS frequencyTraceable flag timeTraceable

clockClass flag
07— RO PRTC IZHHE L TW5D T 6 TRUE TRUE
GM (] : PRTC %% GNSS (Zi8%£)

Iy

]

=

HEMNTHR—NV RA— I72Y 1 7 TRUE TRUE
D JEAREEIFIZ BN L7z T-GM
(7£1)

HEMBNTHE—NV A= 7TV 1D 7 FALSE TRUE
JERERIZ ARBREDT-GM
(7£1)

HEMNTHR—NV RA— I72Y 1 135 TRUE TRUE
DOJFREIFRIBHE L7z TTBC-P £7-1X T
BC-A

(F£1)

HEMBANTHR—IL FA— 7TV 1 135 FALSE TRUE
D PPN ARBHED T-BC-P £721% T-
BC-A

(F£1)

HEMENTHR—IL FA— BT7TV 1 140 TRUE FALSE
D JEWEHEARIZ B L7 T-GM
(L)

HEMENTHR—IL FA =N BF7 Y 2 150 FALSE FALSE
D JEEHARIIBHE L7z T-GM
(L)

HEMITHR—V RA—R #7323 160 FALSE FALSE
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D SR FAFIBRE L7z T-GM

(L)

HEMS TR —V FA—"DT-BC-PE 7= 165 A2 FALSE
I3T-BC-A

(L)

ECE) LT b REZI BRI et S LT 248 2 FALSE
V> T-GM, T-BC-P, T-BC-A, T-TSC-P, £7-1%

T-TSC-A

OC& L Ti#EMH L TW\WHT-TSC-P or T-TSC- 255 2 As per PTP
A

1 T-GM, T-BC-P £ 721X T-BC-ANPRTC~D b L—H U 7 ¢ 2R o7 EHEIZ, KT L7=clockClassfil % if
FHK D X 912, clockClassfli7 £ 7213135% ] L TV B B &2 Hl 5 R —/L KA — S E OB 2 ¥ 1
WCRETHZENTE D, ZOHA, clockClassfE140,150,160,165% @& L - EH% TH, 7 1 v 7 [HKKR L
LCAR— RA—=MERNIZH 2000 Live W, BIEEIRO Th7 2V | Gl >WTiE, TRtoX3ZSH
Jie]

2 frequencyTraceable” 7 71X, PRC~BHIFTREZRMBER L A ¥ DRI ATMEEZFIH L TV D E 5 )
T. TRUEE7-IZFALSEL 72 %
H3: ZORD THR—L A=) L) HIEEIE, RFZR— R4 —N] Z57,

#31F, ITU-TG.781] TEFEINTWNDH 7y 7 HE L~V (QL) 2, K2 THEHAINTWD AT TV 1,2,3 JEHEEIR

WCEDX I~y B T ENDEIDEBIILTND,

R3- 7y Z7RBL-NV0BTIY 1,23 BEER~Dvy T

Category ITU-T G.781 ITU-T G.781
(in #2) Option 1 QLs Option 11 QLs
Category 1 frequency source QL-PRC QL-PRS
Category 2 frequency source QL-SSU-A QL-ST2
Category 3 frequency source QL-SSU-B QL-ST3E
- R2TEHBEHENTORW, MOEBEEE 7 TV bARETH D,  HlIZQL-EECLIS L UQL-EEC2Z & e 7
TV ThH D,

69 RBIRE—TSTDER

PTP /7wy 7L, £OXT L hruy 7|2 Lo TRESINTNWD PTP # 1 X 7 —ERCOALFEHT 2 LER H
. ZOR— MIPTPMASTER K& L 725, ZOEMELHEICT LD, 2D 77 7 A /1% [IEEE1588] @ 7.3.8.2

HTEFRIN TV alternateMasterFlag 7 «« —/L K& L, L FOEMEEZ T 5,

a)  Anmnounce A vt — Y DEEFHHT, EEFMD PTP ;R— h A7 — ~ 2% MASTER @ & X |Z alternateMasterFlag % 0, %

NN DA PTP 78— b alternateMasterFlag % 1 (2T 20 E RN H D,

b) [IEEE 1588] ? 13.32.6 X VW, {57 5 alternateMasterFlag /X Announce, Sync, Follow Up. 5 X U Delay Resp A

Y —VICDOHBHRESND,

c) Z{EWEIZ, alternateMasterFlag fifi 1 ® PTPAnnounce A v & — %55 L7z PTP &R — M, DA v — TV & FEHE
QLR L7220 T2 MERH D, Hl2IE, ZDOX5RTF U AR vE—V1E, BMCAIWC AL LTEAR LR,

IDON—=Ta DT a7 7 A LTl alternateMasterFlag 23M# ] KT %23, [IEEE 1588] @ 17.4 filx A 7e
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7 RYRT—OD5DEREAIUTYR—MIEBZUBEEBARBRFDO=-HD ITU-TPTP 70774l
[IEEE 1588] 27 7 A LI =% ¥ A NE— RTORZIEAMZ AR — L TEY ., HEER AICEEND,

8 EXaUTsDflE
X2 U T 4 IS HOMRFERETH B,
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HEEHA
Y bFI—Y (A=Y A FE—FR) Do DBAWEEA S VT R— 2 EBADOBIUASEDT=-HD
ITU-TPTP 7O 7ML
(KA BERNT. AV & R Th D)

ARG EHT [IEEE1588] IC L W ESREN D, ASELDIZODT L as7a 7y A EEly, ZOTLalrary
A NZHERLT B 7202, ATBEE, BROAREEOASICEIT A ERA NI & bz Sz b,

A1 Fa7 74 ILOE

Xy NU = NHDEGHRZ A I 7Y R— bzl TBE ORLISELIZD O ITU-TPTP 7'r 7 7 A )b
profileVersion: 1.0

profileIdentifier: 00-19-A7-02-01-00

K777 A4 0F, ITUTICL > THES LD,

I B —i, www.itwint BT 5,

A2 PTP Rit{E

ZOTRT7ANMIHNONLT 7 4 /v ML PTP EIEOFMIL, £ Al A2, A3, Ad L ASIZEEND, &M

clockClass, offsetScaledLogVariance, & OF priority2 (2% L C/R &2 HaPHI, defaultDS (2x7 5 & D
Thbd,

- RNy X) - ray7id, X7V hray 7 O@BR <7 Lk DS OEH, Announce A v E— Y DEEIT
[IEEE 1588] DMANCHE S =%, defaultDS i & B HEARETHZ L1 D,

RT1 77 ANVTHEESNRWEMEICIE, [IEEE 1588] OF 7 4 /L MIHIE & GFHAMERA SN XETH D,

clockAccuracy,

# Al-defaultDS T —F &y b A U NDAHE

[IEEE F—=Fy hAVAN | Fras - FFrRe~v | X—=T P R—bT | RN—=T ¥ PR—F+T VL
1588]DIE 2 ZER Vah B ARV [ah AT UFY
—7 - ruy s ER v 7 ER
a s v #i VA Wi #E [F7xrb &P
AN A AL
82121 defaultDS.twoStepFlag As per PTP {FALSE, As per PTP {FALSE As per PTP | {FALSE,
TRUE} TRUE}
(static) )
TRUE}
82122 defaultDS.clockldentity As per PTP, As per As per PTP, As per |AsperPTP,| Asper PTP
) based on PTP based on PTP based on
(static) EUI-64 EUI-64 EUI-64
format format format
8.2.1.2.3 defaultDS.numberPorts 1 for OC {1} for 1 for OC {1} for |AsperPTP | AsperPTP
(static) As per PTP oc As per PTP ocC
for BC for BC
As per As per
PTP for PTP for
BC BC
821311 | gefaultDS.clockQuality. 248 {6,7,140, | 255foroC | {255} 248 {135, 165,
clockClass 150, 160, 248 for BC for OC 248}
dynamic 248 {248}
(ay ) } for BC
- 49 -
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8.2.1.312 | gefaultDS.clockQuality. OXFE As per OXFE {OXFE} OXFE {OXFE}

clockAccuracy (i 2) PTP (1 2) (IE 2) (% 2) (% 2)
(dynamic) (it 2)
(£ 4)
8.21.3.13 | defaultDS.clockQuality. OXFFFF As per OXFFFF | {OXFFFF | OXFFFF | {OXFFFF}
offsetScaledLogVariance PTP }
(dynamic) (FE 4)
8.2.1.4.1 defaultDS.priority1 128 {128} 128 {128} 128 {128}
(configurable) (1) (1) (1) (1) (E 1 (£ 1)
8.2.1.4.2 defaultDS.priority2 128 {0-255} 255 {255} 128 {0-255}
(configurable)
8.2.143 defaultDS.domainNumber 44 {44-63} 44 {44-63} 44 {44-63}
(configurable)
82144 defaultDS.slaveOnly FALSE {FALSE} | TRUE foroC | {TRUE} | FALSE | {FALSE}
(configurable) FALBS(I:E for for OC
{FALSE
} for BC
New defaultDS. localPriority 128 {1-255} 128 {1-255} 128 {1-255}
member (configurable)
New defaultDS.SF FALSE | {FALSE} FALSE | {FALSE | FALSE | {FALSE}
member (dynamic) }

HEL-PTPICL Y, K777 A VIEARTL,

H2-PTPY T R« v ZZ D AREUCE L TPRCIZHEFI STV 228, Y —RICRIS L TWARWEE, 7T~
K« < R # {ZdefaultDS.clockQuality.clockAccuracy # OXFE, "UNKNOWN" (2R ET A MLE N H 5,

13 - defaultDS.clockClass D 73255Cdh H D A L — T R — b & EEE U788, AL —7HHPOCOEL DA A
B UAEFFOLDE LTHRONDVER DD, TIUIRES OIS TH D,

T4 - M TREZE OB 26.7.68i & 6.7.7HI IR,

FA2-currentDS F—F v b A U AADHE

15[E:8E]I§)EIE TFT—FEYy PAVAN | 2L an .75 k= | R—v ¥ B—1+F | =P FE— T L
A ZEK Labh FALh AL |2k -"TUFY 70
—7 - JuyrER v 7 ER
F7F NV A F7FNVE #E [Fzxab i
HIHHME HIHME HHME
8.2.2.2 currentDS.stepsRemov As per PTP As per As per PTP As per As per PTP | As per PTP
PTP PTP
ed
(dynamic)
8.2.2.3 currentDS.offsetFrom As per PTP As per As per PTP As per As per PTP | As per PTP
Master PTP PTP
(dynamic)
8.2.2.4 currentDS.meanPathDe As per PTP As per As per PTP As per As per PTP | As per PTP
lay PTP PTP
(dynamic)

# A3 -parentDS F—# & v b X U ADOHHE
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[IEEE T—BEy h AV | TVabh« T Re=w | R=V P R— TV [ R—=V ¥ VPR—FT L2
1588]DIH 2 R ZER Al FA D AV— | A RNGUEY - Tuy S
7. ruy 7ER BR
A I P arl W P VAVl I il
IEE FIEAE FIEAE

8.2.3.2 parentDS.parentPort | Asper PTP | Asper PTP | Asper PTP | Asper PTP | Asper PTP | Asper PTP
Identity
(dynamic)

8.23.3 parentDS.parentStats (&) () () () (1F) ()
(dynamic)

8.234 parentDS.observedP (&) () () () (1F) ()
arentOffsetScaledL
ogVariance
(dynamic)

8.2.35 parentDS.observedP (%) (1F) (i) (1F) (%) (7%)
arentClockPhaseCh
angeRate
(dynamic)

8.2.3.6 parentDS.grandmast | Asper PTP | Asper PTP | Asper PTP | Asper PTP | Asper PTP | Asper PTP
erldentity
(dynamic)

8.2.3.7 parentDS.grandmast | Asper PTP | Asper PTP | Asper PTP | AsperPTP | Asper PTP | As per PTP
erClockQuality
(dynamic)

8.2.3.8 parentDS.grandmast | Asper PTP | Asper PTP | Asper PTP | AsperPTP | Asper PTP | As per PTP
erPriority1l (i) (1F) () (1) (%) (%)
(dynamic)

8.2.3.9 parentDS.grandmast | Asper PTP | Asper PTP | Asper PTP | AsperPTP | Asper PTP | As per PTP
erPriority2 (i) (1F) (%) (7E) (%) (%)
(dynamic)

HE-PTPIC LY . K707 7 A MTITHE AR,

# A4 - timePropertiesDS 7— & & » b A DA%

[IEEE F—EEy " AV | TVab« TR e<wR [ R=V AP R—-I+FL [(RX—=T P R—-bT L
1588]DIH N FER b FALRL— | ARG UFY - nyS
T ruy 7ER R
F 7 b &ipH F7 xR Range Default |57 #/L h]
IHE HE initialization i
value
8.24.2 timePropertiesDS.c As per PTP As per PTP As per PTP As per PTP | As per PTP | As per PTP
urrentUtcOffset
(dynamic)
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[IEEE T—BEy NAYV | TVab TR v | XR=V AP R—FT L |N—T AP R—-FT L2
1588]DIH N LR b FALRAL— | A RNGUFY - nyS
7T uy 7ER B3R
F7FI R i F 7%k Range Default |5 74V b4
WIBE PIEE initialization HifE
value
8.24.3 timePropertiesDS.c FALSE {FALSE, FALSE {FALSE, FALSE {FALSE,
urrentUtcOffsetVali TRUE} TRUE} TRUE}
d
(dynamic)
8.24.4 timePropertiesDS.le FALSE {FALSE, FALSE {FALSE, FALSE {FALSE,
ap59 TRUE} TRUE} TRUE}
(dynamic)
8.2.45 timePropertiesDS.le FALSE {FALSE, FALSE {FALSE, FALSE {FALSE,
ap61 TRUE} TRUE} TRUE}
(dynamic)
8.2.4.6 timePropertiesDS.ti FALSE {FALSE, FALSE {FALSE, FALSE {FALSE,
meTraceable TRUE} TRUE} TRUE}
(dynamic)
8.2.4.7 timePropertiesDS.fr FALSE {FALSE, FALSE {FALSE, FALSE {FALSE,
equencyTraceable TRUE} TRUE} TRUE}
(dynamic) (%) (%) (%)
8.2.4.8 timePropertiesDS.pt TRUE {TRUE} TRUE {TRUE} TRUE {TRUE}
pTimescale
(dynamic)
8.2.4.9 timePropertiesDS.ti 0xAO0 As per PTP 0xA0 As per PTP 0xA0 As per PTP
meSource
(dynamic)

H—7nvy7idnay 7 E— RTPRTCIZ hL—H TV THHD, £72IEPRC (Bl %1, PRC k L —1 7 /L4 fE JE 4k
ANZEFEHLT) THDHHEL, ZONRT2A—ZFITRUEICERESNDOILERH Y . % H TRV EIZFALSETR T

(RPN

#F AS5-portDS 7 —F & v b A U OHHE
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[IEEE T—BEy hNAY | TLah TR ew | X—=T AP R—DIT L | XR—=V VP R—FT L2
1588]DIH 2 A ZER Al FA D RAv— (L NGUFY - Tuyy
7 ruy 7ER BR
FT AN b # pH F 7%k Range Default |5 74/ b %l
HIHE HIEAME initialization HifE
value
8.25.2.1 portDS.portldentity. As per PTP, As per As per PTP, As per As per PTP, As per PTP
clockldentity based on PTP based on PTP based on EUI-
(static) EUI-64 EUI-64 64 format
format format
8.252.1 portDS.portldentity. 1 for OC {1} for OC 1 for OC {1} for OC | As per PTP As per PTP
portNumber As per PTP As per As per PTP As per
(static) for BC PTP for for BC PTP for
BC BC
8.253.1 portDS.portState As per PTP As per As per PTP As per As per PTP As per PTP
(dynamic) PTP PTP
8.25.3.2 portDS.logMinDelay (E 1) (% 1) (£ 1) (E 1) (1) (#E 1)
Reglnterval
(dynamic)
8.2.5.3.3 portDS.peerMeanPat (E 1) (£ 1) (£ 1) (E 1) (1) (#E 1)
hDelay
(dynamic)
8.25.4.1 portDS.logAnnounc (1) (i 1) (£ 1) (E 1) (1) (F 1)
elnterval
(configurable)
8.25.4.2 portDS.announceRe 2 {2} As per PTP As per As per PTP As per PTP
ceiptTimeout PTP
(configurable)
8.25.4.3 portDS.logSynclnter (1) (i 1) (£ 1) (E 1) (1) (F 1)
val
(configurable)
8.25.4.4 portDS.delayMecha 01 {01} '01' for a {01,FE} 01 {01}
nism (E 2) (£ 2) two-way
(configurable) slave-port,
and 'FE' for a
one-way
slave-port
8.25.4.5 portDS.logMinPdela (1) @) (i 1) 1) (1) 1)
yReqlInterval
(configurable)
8.25.4.6 portDS.versionNum 2 {2} 2 {2} 2 {2}
ber
(configurable)
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[IEEE T—BEy hNAY | TLah TR ew | X—=T AP R—DIT L | XR—=V VP R—FT L2
1588]DIH 2 A ZER Al FA b Ab— [ AL NG EY Tuy
7 ruy 7ER BR

New portDS.masterOnly TRUE {TRUE} FALSE {FALSE} TRUE {TRUE

member (configurable) FALSE}

New portDS.localPriority 128 {1-255} 128 {1-255} 128 {1-255}

member (configurable)

New portDS.SF FALSE {FALSE} FALSE {TRUE, FALSE {TRUE

member (dynamic) FALSE} FALSE}

FEL-PTRPICL D, A7 a7 7 A WZidd AR,
2 - <~ A ZIIRTmEEE R — bk LA hiEne 57220,

A3 PTP#AT>ay

A3 WER/—FAA4 7, FaFfEELEshTWd/ —F214F

IOTRTFANTIE, FAEND ) — KA FIF, BHEOI/ 0y 2 LAY F) « 7uy s Thbh, hFUART L
v Nz a7 OHERZ, A%OBRNET 5,

A32 WEBISVRAR—FPAD=ZXL, FAFLEEREEIATVS NS ORR—FAD=ZXL
S 77 A VT, [IEEE1588] O BEE D DL E0 ., %3 T AK— b AH=Z LT UDP/IPvA Th %,
transportSpecific 7 4 —/L RO Ew k0% "0"IZRESNDMLENH D,

DT 77 A VT, [IEEE1588] O BEEIED L0, FFAI&Tz b T2 AR— b AH =X LE UDP/IPv6 Th
P

A33 IA=F¥RbAytE—D

TRTCORA vy E—VF2=% v A N THEEEIND,

IOTFVvala=s—vary - 7ma7yALTH, T7ANRIEICA=F Y A PRIV =g YAFHICR ST
%4

AL —71%, [IEEE1588] D 161 Hi CEHZESIN TVDIL=F v A M A v b=V Fx T T —a VBRI, By s
CEBB LT D,

A.3.4 REQUEST_UNICAST_TRANSMISSION TLV

loginterMessagePeriod Ofiiix, BRI 7Z2=F v A b A v —VRHOBER SN FEHEER () O, 2 2K & T 538K
Th b,

=X ARNTFTUUARA Yy —UFRERT HGE  REATRARFMIZ0~-3ThHd QLA vE—V~8 A vE—/
W) o T7HNEL— MIBEIN TV,

=% A | Delay Resp A v &—TZBFRTL5EG  REWBERHMILI0O~T7 THD LA vE—V/F~128 X viE—
VIR . T 74N b L— MIBEIN TR,

£ REQUEST_UNICAST_TRANSMISSION TLV @ durationField fE(Z1%. T 7 /v b OFIHAME 300 P AR E I N TV 5,
B 2R #PH 1L 60 F0~1000 B TH B,

Hl- FFEDRA L —7 DOEREL, BEOMED L HIZ, 0 BFEERBEFZHZ T 72D, ERROGEENDO A v E—
V=R DH Tty FEVR— I TDHZENTED, —FH, YAXIE, Ay E—VEEREORFHALZYR— Mo 0E
MWD, FENPHBIRELRVIRY . EEOT 74V MEMEHEN TS D & T 5,
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H2- BHEDOAL—7 L LEEO&EHANO durationField [EOY 7t > b &2 R— b F5ZENTED, —J, v A
1%, durationField fED2EPAAZ AR — N T2 MERH D, FEMPIRIRELRWERD . ERROT 7 40 MEPER S
NTWaH0ET 5,

INHOT 7 4V b KORRREIFE O R Tl L OMERIE, EEBEOLOTH S,

A.3.5 GRANT_UNICAST_TRANSMISSION TLV
GRANT_UNICAST_TRANSMISSION TLV A J = X A % 43 HEE, FFl S 7MEIE, BERAEREFTREREHNICH 5
FRY . 52{F L 72 REQUEST_UNICAST_TRANSMISSION TLV TER S/~ & [ U TARTIER 620,

A4 BEHIRZ 0099 - FLIAVALDF T3y
o7 T rAMEI, ZOEED 6.7 &l S BMCA 2T %,

A5 BREEATEATL 3y (BERERBENE)
ZOTaT 7 ANTH, BIEERMBIEGEA D= AL EFHTEET, ETBIEEEL, 207 a 77 AL TIHEHAL
TR B,

A6 HEEEEBEAXI a3y
FEHEIISHOBRBIOEODLEDTHY, ZOTFa T 7 A INDFRON—2 9 U THESNDTETH D,

A.7 clockldentity 7#4#—< v
clockldentity % 4E%3 % 7= @ IEEE EUI-64 Offif1%, [IEEE 1588] ¢ 7.5.2.2.2 fill R+ & H (¥ H— b &gz
572N, IEEE DA OPRiEHB] T (EUI) B AR — F STz,

A8 +tXxaYT4OHEE
X2 T EITSBOMTRETH S, [IEEE 1588] @ Annex K D EBRIE X2 U T 1 7o b a/UIEH STV
AN

A9 |EEE 1588 MZ DDA T 3 UikE

GRANT_UNICAST_TRANSMISSION [IEEE 1588] D Z DD F 7 a L kEIX, ZDONR—Ya D7 a7 7 A LTl
A&7, [IEEE 1588] WNiCi%, WX A LA 7r—)v (163F1) . /T R~ARH 7 T AKX — (113H) . REE~A ¥
(1748 . FRYAZT—T (176 H1) . FROBHEEBEAr—NVT7 77 Z—F 78y b (AnnexL) BEEND,

A10 PTPHBEAYHISS

PTP I~y X7 T 7, BLUOZTZ I /N7 v 7 7 AL THEASHTHNDNE I 2T, RABITRINTND,
- ZhbD7IF3 7D HOMNE, BHEDPTP A v —Y TOMEMA S, T XTOPTP A vE—Y TlIEH S
VY, [IEEE 1588] 13.3.2.6 i &, [IEEE 1588] 13.3.2.6 Hi C/EFK N TV 2 LA FOMANZHSF L 2 o/ o
By FRE 22 ICERENTOVRWVWA v =T % A FTOHA, Ei1X FALSE &9 5,

FKA6-PTP 757
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AI2T v Ey b 727 »EE 25/ — FOiRE
1S
0 0 alternateMasterFlag Z DENE D6.981 & 5 M Used
0 1 twoStepFlag As per PTP Used
0 2 unicastFlag TRUE Used
0 5 PTP profile Specificl FALSE Flag is ignored
0 6 PTP profile Specific2 FALSE Flag is ignored
0 7 Reserved FALSE Reserved by PTP and flag is
ignored
1 0 leap61 As per PTP (1%2) Used
1 1 leap59 As per PTP (1%2) Used
1 2 currentUtcOffsetValid As per PTP (742) Used (#43,4)
1 3 ptpTimescale TRUE Used
1 4 timeTraceable F2B W Used
1 5 frequencyTraceable F2B R Used
1 6 (1) (E1) (1)

1E1- BN~ Z 7 “synchronizationU uncertain" |1 BEEIEICEZE SN TV 5
FREEA 7 aThB,

H2- 7y I BAR— K= MEEROFFAN THR—L RA— NREEICH D & &, PTPZ 1w VI IEBOBEMD 5 % 5
oA N P ERBHLET 2000 LRV, REETD S 5 51 X MR- 1288, PTPZ vy 23R T D5 5
ST 4= N (leap593s L Ulleapbl) (2 DWW TFALSEZFEM LT 2, RUHD S 5 I A XU bR oI b,
PTPZ 0 v 73T IZRED I DI T 4 — NV ROT=OIZFALSEZ FEH T2, 72135 5 584 X0 M aRH L
52 L aRIRTNIERLRV, BEOEAE, PTPZ 2y 7 WEIZFR—/L RA— RO FHEN TR —/L KA —
WREIZHDIBAIE, T, PTPZ v 7%, leap59% L WleapblfbA X b7 4 — A K& 7 U T L, DO —HLPTPY
0y 7SOl RRRICUTCA 7 > b7 4 — NV REEET 2 (T72bb, a—ALPTPYZ 1y 7 OUTCH A
LA — VISUTCIRRIZ B — VA —N—=F25) , 7y I PR—/ RAE— MAEI T, R— RA—SREBICH 55
By 9D IMAN MIBETHPTPY vy 7 OFRIREBAEDO LD TH D, PTPZ oy 7 BRLEITRLE, 5D
D2IBAR FERHLENTD Z L 2D D,

H3- 7 vy 7 RE— RA— MEEO#AN TR —L RA— NREEICH D546, PTPZ vy 7%, UTCAHZ & v R
B2 TRUE TR DBEFIOUTCA 78 > M &@I LT 5, BAR7RRZOBEMOUTCA 7y MHBFALSETH - 72
Y. PTPZ 7 v Z I IFALSEZ BN LelT 5, & OBEHMOUTCA 7y MR TRUETH 72354, PTP/ 1
v ZIFEBICUTCA 7y MEIFALSEZ @15 (UTCA 7 &y MEZERET D) 7. £/HIZUTCAH 7w A
INTRUE CTIZ OBEADOUTCA 7 & v &% Ukt 2 028N+ 25, UTCH 7ty 74—/ RiZ, EfRoi2c
FEHEINTVWAEIICHEHTHIENTED, 7y 7 BR—)L RE— ST, F—V RAE—REICH 545
&, UTCAH 7 &y MCBETZPTPZ v v 7 OEEIZFEREGOLOTH D,

H4- 7o AA v =) beurrentUtcOffset & 32 & . currentUtcOffsetValid23FALSE & 7R S41, #do 7z
UTCHEMI TR M TN 5 ATREEDR & 5,

"synchronizationU uncertain" >~ < 7" ®
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HEEHB
KREBMCAZHFALTPIP FRAODZMITHE-HDF T3y
(KA BERNT. REVE & AR Th D)

ZOPTP T L ab7 a7y AE, MAAMREEYER Y NhU—7 D MRePERET A0 2 OOFERT T a—F0
M Z ATREIC T A8 BMCA 2+ L T\ 5,

1)

2)

HE) h R o DRESE - AEAETER SN TV S localPriority JBYEZ T 7 4 /L MEICERET 5 &, PTP 70 v 7|2
Lo TRBEINDT T T AR vE—VIHESNTPTP MR E UA Alternate BMCA 12 & > T H BRI HE ST S
N5, T-GM ~DKERKAEBT LRV —12Z oED%ITHEEND, Z0F— FTIE, BEA
P L MR e ORISR BMCA S FEAT SH, B LWREY U =M EREnEd, ZORA
@ BMCA BifEIL. FBIONAFE LRy MU —7 OFFIOGE ML ETICH A IV T A—TBER I
NI EEHEFEICT S, HLWPTP hARE P ~DOIEEREIL, Ry hU—2 DA XL PTP XT A—F D
HARM 3 E s Lo TR0 £9,

FEF Y b U —ZFHE  ZOEAETER SN TV S localPriority JBMEAE T 7 4 /b ME L IX R BETH AT 5
L. RTUHN N4 T T —F (SDH) * > b T — 27 NEBIREE A »E— (SSM) IZESWTEHEINS
O LR, PEITRIMIR Y U —2 MRaPEBETEET, oA T varEFERATLE BESRT
WD VAT LD — R MERIENIZEE SN T, BEFEA R hB RO AR P OFERE P OBIEE 52T
T&Ed, HEL, A7 N—TREET 572010, EEAMCEERFR Yy hU—7 FHEA5LE T,

-57-
TR—-G8275. 2



HEREHC
PTP /0y 9 ~DONBEMEBEPMANS V2 T 2—ADEA
(KA BERNT. RBVE & AR Th D)

PTP 7 v v 7 \ZHF MDA A % 7 = — A% ED D72 OETT /ML, [ITU-T G.8275] OFREE B IZFi# S
nTnsb,
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TREMD
PIPA2372—ZL— DTV (#T¥32)
CRAPIRERHE, A & R T D)

COMNBERHNIA TV a rThHLIN, FEINDLGE, EENZONBERNCE END2EMICHET LI LNLETH
by HAIVTY—ERERML TV D MASTER IRFED PTP AR— k23, # A I 7 —ERA%E5(E L T\ 5 SLAVE
REED PTP R — N 13 ER DA ¥ 7 = —A L — hEFFOHE, [ITU-TG.8271] 8k VVPTP 275k L2\ ry N U —
JHEFZEDA L H T 2—AL— hOEE” THH SN TWD LI ITRBIEOIENHNHET D, AL—T - I ry I RNEN
HEDOPIPR— AV H T z2—AL—hbt~wAHZ « 70y 7 PTIPAR— A H T 2—AL— DG EHM> TN 5
By AL—7 Iy 73O L D RBLEIAHRMELMET L2 LB TED, ROTLVIE, vAH - 7y 7 BNED
PTP R—FA X T 2—AL—h2RAL—T - 70 v J|URETHILENTEDH L IIT,

GRANT _UNICAST TRANSMISSION TLV % &des 77V v 7 A v — VIR SN TH Luy,

# D.1 - INTERFACE_RATE TLV

Bits TLV
Octets
7 6 5 4 3 2 1 0 offset
tivType 2 0
lengthField 2 2
organizationld 3 4
organizationSubType 3 7
interfaceBitPeriod 8 10
numberBitsBefore Timestamp 2 18
numberBitsAfterTimestamp 2 20

tlvType (Enum16)
tivType DI ORGANIZATION EXTENSION fi (0x003) (2725,

lengthField (Uinteger16)
lengthField D& I 18 /341 kT,

organizationld (Octet [3])
organizationld OfE}E, ITU-T = 0x0019A7 IZ L > CTHIV ¥ THiL7z OUIE & 72 5,

organizationSubType (Enum24)
INTERFACE_RATE TLV @ organizationSubType Dfii 0x000002 & 725,

interfaceBitPeriod (Uinteger64)
FTA b ERLS, RIEPTP XA LRZ U TA L EZ T x2—AD 1 By FOBRK, fHIE, Ins RiioA 27 =2—R2E
v MHIEICXHE T 272 DIT, attoseconds (10~18 s) HALOFFH LER L LTy a—RasnET,

numberBitsBeforeTimestamp (Uinteger16)

BA DAL THRA L FEVHIONRT vy FORS, By NN,
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numberBitsAfterTimestamp (Uinteger16)
BA DAL TRA L MEDNT Y FORE, By MHAL
BlL LT, LFOMEIESBEER D U 72/ ALZfED 1GbE A 7 = —ZIMEH S TH LW,

- tlvType = 0x003

- lengthField = 18

- organizationld = 0x0019A7.

- organizationSubType = 0x000002

- interfaceBitPeriod = 0x0000,0000, 3B9A, CA00

- numberBitsBeforeTimestamp = (8 bytes pre-amble x 8 bits/byte) = 64

- numberBitsAfterTimestamp = ((86 bytes payload + 4 bytes FCS) x 8 bits/byte) = 720

Bl-EEI/ oy 7 THR—FENTVEAS L E T2—Z2 (BLOA X 72— 2AHE) 12, 20T a7 7 A LTIER
<. ITU-TG.8273.4 72 K OBi#ERE 7 v » 7 AR S TV ET,

HE2-TLVRB XA ¥ 7 =—A@ ButPeriod 7 +—~ v M, VoI N L —rBIOR~ALFL—rDA U F T x2—RAT
HwHTE S,

#£D2IT, SEIERAUH T = — AWE L) 72 interfaceBitPeriod fEIZ T 2 1F WA R,

Table D.2 - Informational interface speeds and type mappings

ED2- ERA LI T2—RDBEEL A T~ LT

Interface Speed ns per bit Atto-sec per bit 64-bit atto-sec Representation
AVET—RAKE
B
1 1,000,000,000.000 1018 0xODEO,B6B3,A764,0000
10M 100.000 100,000,000,000 0x0000,0017,4876,E800
100 M 10.000 10,000,000,000 0x0000,0002,540B,E400
1G 1.000 1,000,000,000 0x0000,0000,3B9A,CA00
10G 0.100 100,000,000 0x0000,0000,05F5,E100
25G 0.040 40,000,000 0x0000,0000,0262,5A00
40G 0.025 25,000,000 0x0000,0000,017D,7840
100G 0.010 10,000,000 0x0000,0000,0098,9680
1T 0.001 1,000,000 0x0000,0000,000F,4240
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HEREHE
BHAREERT (FFay)
(KA BERNT. REVE & AR Th D)

COMNBERHNIA TV a rThHLIN, FEINLGE, EENZONBERNCE ENL2EMICHET LI LRLETH
%, PTP 7 my 7 REMZ ALY —RE L THLWRERIRT 5 &, 208 LWBUICEEMT 5T d PTP A— |
X UNCALIBRATED IRHEIZ72 5, Z D PTP A— MRFEIE, PTP 7 2w IV RF A LY —RLAMFTHDH Z L ERLT
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PTP parentDS. PTP timePropertiesDS. ITU-T G.781/G.8264 ITU-T G.781/G.8264
grandmasterClockQuality. frequencyTraceable flag Option I QLs Option 11 QLs
clockClass from PTP parent
6 N/A QL-PRC QL-PRS
7 TRUE QL-PRC QL-PRS
7 FALSE E E
135 TRUE QL-PRC QL-PRS
135 FALSE E E
140 N/A QL-PRC QL-PRS
150 N/A QL-SSU-A QL-ST2
160 N/A QL-SSU-B QL-ST3E
165 N/A QL-SEC/ QL-ST3/
QL-EEC1 QL-EEC2
248 N/A QL-SEC/ QL-ST3/
QL-EEC1 QL-EEC2
255 N/A QL-SEC/ QL-ST3/
QL-EEC1 QL-EEC2
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KF2-3BHDY TV AD clockClass [ED~ v v F

defaultDS. ITU-T G.781/G.8264 ITU-T G.781/G.8264
Phase/time traceability description clockQuiality. Option | QLs Option 11 QLs
clockClass
T-GM connected to a PRTC in locked mode (e.g., QL-PRC QL-PRS
PRTC traceable to GNSS) °
T-GM in holdover, within holdover specification, QL-PRC QL-PRS
traceable to Category 1 frequency source !
T-GM in holdover, within holdover specification, * 7+
non-traceable to Category 1 frequency source !
T-BC in holdover, within holdover specification, QL-PRC QL-PRS
traceable to Category 1 frequency source 135
T-BC in holdover, within holdover specification, 1 *
non-traceable to Category 1 frequency source 135
T-GM in holdover, out of holdover specification, QL-PRC QL-PRS
traceable to Category 1 frequency source 140
T-GM in holdover, out of holdover specification, QL-SSU-A QL-ST2
traceable to Category 2 frequency source 150
T-GM in holdover, out of holdover specification, QL-SSU-B QL-ST3E
traceable to Category 3 frequency source 160
T-BC in holdover, out of holdover specification 165 1 1
T-GM or T-BC without time reference since start-up 248 * 1E
Slave only OC (does not send Announce messages) 255 * 1E
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Appendix |

Considerations on the use of priority2
(This appendix does not form an integral part of this Recommendation.)

The PTP attribute priority2 is configurable in this profile. In some special circumstances, the use of the priority2 attribute can simplify
the network management. This appendix describes two use cases; other possible cases are for further study.

Case 1
Operators can configure the PTP attribute priority2 to make all of the T-BC-Ps either traceable to one T-GM, or traceable to two different

T-GMs at the same time.

©.8275.2-Y.1369.2(16)_F1.1
Figure 1.1 — Use of priority2 with two T-GMs in the network

For example, in Figure 1.1, if all other PTP attributes of the two T-GMs are the same, and the two T-GMs are configured with the same
priority2 value, each T-BC-P will select the T-GM with the shortest path. If the two T-GMs are configured with different priority2
values, all of the T-BC-Ps will synchronize to the T-GM with the smallest priority2 value.

Case 2
Operators can configure the PTP attribute priority2 to prevent the T-BC-Ps of an upstream network from synchronizing with the T-BC-
Ps of a downstream network when the T-GM is in failure.

Upstream network Downstream network

G.8275.2-Y.1369.2(16)_FI.2
Figure 1.2 — Use of priority2 with T-BCs of different network layers

For example, in Figure 1.2, if all other PTP attributes of all of the T-BC-Ps are the same, and the PTP attribute priority2 of all of T-BC-
Ps are configured with the same value, then when the T-GM is in failure, the T-BC-Ps in the upstream network can synchronize with
the T-BC-Ps in the downstream network, depending on the clockldentity values of all of the T-BC-Ps. If the T-BC-Ps in the upstream
network are configured with a smaller priority2 value than the T-BC-Ps in the downstream network then, when the T-GM is in failure,
the T-BC-Ps in the downstream network will synchronize to the T-BC-P s in the upstream network.

NOTE - The examples of this clause also apply when T-BC-As are deployed rather than T-BC-Ps
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Appendix I

Considerations on a T-TSC-A or T-TSC-P connected to an end application
(This appendix does not form an integral part of this Recommendation.)

The default T-TSC-A and T-TSC-P clockClass (248 for BC and 255 for OC) generally implies that the T-TSC-A or T-TSC-P will lock
to the local time reference as a primary source of time (in case of APTS) or to an external PTP reference when available.

The actual synchronization source ultimately used by the end application depends on the applicable synchronization needs. This process
is out of the scope of this recommendation.

As an example, the decision to use the PTP reference that has been selected by the T-TSC-A or T TSC-P (e.g., instead of entering
holdover), could depend on the actual clockQuality, frequencyTraceable flag and timeTraceable flag associated to the T-TSC-A or T-
TSC-P input. Additional aspects as related to performance monitoring of the external reference might also be considered. This is
implementation specific.

As an example, when it is required to meet the network timing requirements as per e.g., [ITU T G.8271], it would be necessary that the
external reference has clockClass 6, 7 or 135 and that the timeTraceable flag is TRUE in order to be used by the End Application.
When this condition is not met, the end application may decide to enter holdover (either on the internal oscillator or driven by
synchronous Ethernet).

NOTE - The specific behaviour for the T-TSC-P or T-TSC-A embedded in the end application is outside the scope of this
Recommendation. It is assumed that interoperability with the profile is maintained.
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Appendix Il

PTP monitoring backup scenario example
(This appendix does not form an integral part of this Recommendation.)

Figure 111.1 shows an example of a PTP deployment in steady-state, prior to a PTP connection failure between T-GM #A and T-BC-P
#D. The following connectivity between the equipment is shown:

T-GM #A is providing PTP service to T-BC-P #C

T-GM #A is providing PTP service to T-BC-P #D

T-BC-P #C is providing PTP service to T-TSCH#E

T-BC-P #D is providing PTP service to T-TSC-P #F

In addition, the figure shows two PTP connections that are not actively used for synchronization.
T-BC-P #D is providing PTP service to T-BC-P #C, but T-BC-P #C is not selecting T-BC-P #D as the best PTP clock source. T-
BC-P #C is providing PTP service to T-BC-P #D with the alternateMasterFlag set to TRUE on egress PTP messages to indicate
its local port is in the PASSIVE state. T-BC-P #D is not selecting T-BC-P #C as the best PTP clock source.

The PTP connections between the T-BC-Ps allow the T-BC-Ps to support some specific types of monitoring. For example, the T-BC-
P #D may monitor and learn the PDV characteristics of the PTP service from T-BC-P #C. This may be used to help the T-BC-P #D to
synchronize more quickly to the T-BC-P #C backup PTP flow should the connection to the T-GM #A fail.

T-GM #A
...... S LS
T-BC-P | & ={ | T-BC-P
sc (Pl M b
[ M | ™M
S| LS.
T-TSC-P T-TSC-P
4E 4F

G.8275.2-Y.1369.2(16)-Amd.1(17)_FIIL1
Figure I11.1 — Steady-state, before A-D PTP connection failure

Figure 111.2 shows the PTP deployment example in a steady-state, after the PTP connection failure between T-GM #A and T-BC-P #D.
The T-BC-P #D takes advantage of the pre-failure monitoring of the T-BC-P #C PTP connection to enable a faster and less disruptive
switching of the PTP service to an alternate source. After reaching steady-state again, the following connectivity takes place between
the equipment:

T-GM #A is providing PTP service to T-BC-P #C

T-BC-P #C is providing PTP service to T-BC-P #D

T-BC-P #C is providing PTP service to T-TSCH#E

T-BC-P #D is providing PTP service to T-TSC-P #F

In addition, there is one PTP connection that is not actively used for synchronization.
T-BC-P #D is providing PTP service to T-BC-P #C with the alternateMasterFlag set to TRUE on egress PTP messages to indicate
that its local port is in the SLAVE state. T-BC-P #C is not selecting T-BC-P #D as the best PTP clock source.
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G.8275.2-Y.1369.2(16)-Amd.1(17)_FIIl.2
Figure II1.2 — Steady-state, after A-D PTP connection failure

In Figures 111.1 and 111.2 the inter-connection between T-BC-P #C and T-BC-P #D is shown using a single PTP port on T-BC-P #C
and a single PTP port on T-BC-P #D. The inter-connection could alternatively be shown using two PTP ports; one PTP port on T-BC-
P #C providing PTP service to one PTP port on T-BC-P #D, and a second PTP port on T-BC-P #D providing PTP service to a second
PTP port on T-BC-P #C.

Note: The examples of this clause also apply when T-BC-As are deployed rather than T-BC-Ps
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Appendix IV

Description of PTP clock states and associated contents of Announce messages
(This appendix does not form an integral part of this Recommendation.)

\VA| Purpose of the appendix

This appendix provides information related to possible T-GM, T-BC-P, and T-BC-A clock states. The intention of the clock state
information is to provide a high-level indication of the operational status of the entire clock as opposed to just individual PTP ports. It
provides a mapping between the clock states and PTP port states as defined in [IEEE 1588]. In addition, it provides a table showing
the content of the Announce message fields that will occur in the various clock states.

The Acquiring clock state, if included in an implementation, allows a T-GM, a T-BC-P, or a T-BC-A to delay the distribution of GM
information transmitted by the clock. The purpose of this Acquiring clock state is to allow a T-GM, a T-BC-P, or a T-BC-A some time
to establish a timescale with acceptable accuracy before using it for the clock’s node time.

NOTE — The procedures defined within this appendix for the Acquiring clock state are not compliant to the procedures of [IEEE 1588]
and the delay introduced by this state can impact the overall settling time during PTP topology re-arrangements.

Network deployments including clocks using the procedures of this Appendix are under operator responsibility.

V.2 Description of the states

- Free-Run State

The PTP clock has never been synchronized to a time source and is not in the process of synchronizing to a time source.

As it relates to the PTP port state defined in [IEEE 1588], a clock is in Free-Run state if there are no PTP ports in: MASTER, PRE-
MASTER, PASSIVE, UNCALIBRATED or SLAVE states.

- Acquiring State

The PTP clock is in process of synchronizing to a time source. The duration and functionality of this state is implementation specific.
This state is not required in an implementation.

As it relates to the PTP port state defined in [IEEE 1588], a clock is in Acquiring state if there is a PTP port in UNCALIBRATED
state.

- Locked State

The PTP clock is synchronized to a time source and is within some internal acceptable accuracy.

As it relates to the PTP port state defined in [IEEE 1588], a clock is in Locked state if there is a PTP port in SLAVE state.

- Holdover-In-Specification State

The PTP clock is no longer synchronized to a time source and is using information obtained while it was previously synchronized or
other information sources were still available, to maintain performance within desired specification. The node may be relying solely
on its own facilities for holdover or may use something like a frequency input from the network to achieve a holdover of time and/or
phase.

As it relates to the PTP port state defined in [IEEE 1588], a clock is in Holdover-In-Specification state if there are no PTP ports in:
INITIALIZING, LISTENING, UNCALIBRATED or SLAVE states, and performance is within desired specification.

- Holdover-Out-Of-Specification State

The PTP clock is no longer synchronized to a time source and, while it may be using information obtained while it was previously
synchronized or other information sources were still available, it is unable to maintain performance within desired specification.

As it relates to the PTP port state defined in [IEEE 1588], a clock is in Holdover-Of-Out-Specification state if there are no PTP ports
in: INITIALIZING, LISTENING, UNCALIBRATED or SLAVE states, and performance is not within desired specification.
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V.3 Example of mapping between PTP port states and PTP clock states for a 3-port T-BC

Table IV.1 — PTP port state vs clock state mapping

Telecom boundary clock

Port state Clock state
Trigger event Port 1 Port 2 Port 3 Notes
Power up of PTP INITIALIZING INITIALIZING INITIALIZING Free-Run No port in MASTER, PASSIVE, UNCALIBRATED, or SLAVE
Clock completes initialization LISTENING LISTENING LISTENING Free-Run No port in MASTER, PASSIVE, UNCALIBRATED, or SLAVE
Qualified Announce received from | - )\~ 5| |BRATED LISTENING LISTENING Acquiring A port is in UNCALIBRATED state
foreign master on port P1
ANNOUNCE_RECEIPT_TIMEOU
T_EXPIRES event on ports P2 and | UNCALIBRATED MASTER MASTER Acquiring A port is in UNCALIBRATED state
P3
Calibration finished on port P1 SLAVE MASTER MASTER Locked A Slave port exists on the node
Start holdover timer
ANNOUNCE_RECEIPT_TIMEOU MASTER MASTER MASTER Holdover-In- No port in SLAVE, UNCALIBRATED, LISTENING, or
T_EXPIRES event on port P1 Specification
INITIALIZING
. . Holdover-Out-Of- |Holdover timer expired and no port in SLAVE, UNCALIBRATED,
Holdover timer expires MASTER MASTER MASTER Specification LISTENING, or INITIALIZING
Port P3 receives qualified Announce MASTER MASTER UNCALIBRATED Acquiring A port is in UNCALIBRATED state
with clockClass = 7
Calibration finished on port P3 MASTER MASTER SLAVE Locked A Slave port exists on the node
Port P1 receives qualified Announce| - | |BRATED MASTER PRE_MASTER Acquiring A port is in UNCALIBRATED state
with clockClass = 6
QUALIFICATION_TIMEOUT_EX UNCALIBRATED MASTER MASTER Acquiring A port is in UNCALIBRATED state
PIRES event on port P3
Calibration finished on port P1 SLAVE MASTER MASTER Locked A Slave port exists on the node
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Iv.4

T-GM Announce message contents based on the internal PTP clock states

Table IV.2 — T-GM Announce message contents

Announce message fields

Free-Run state

Acquiring state

Locked state

Holdover-In-
Specification state

Holdover-Out-Of-
Specification state

sourcePortldentity Local clockld of the | Local clockld of the | Local clockld of the | Local clockld of the | Local clockld of the
(header.sourcePortldentity) T-GM + Port Number T-GM + Port Number T-GM + Port Number T-GM + Port Number T-GM + Port Number
leap61 (header.flagField) FALSE From Time Source From Time Source
TRUE/FALSE TRUE/FALSE
(Note 2) [Implementation specific]
(Note 2)
leap59 (header.flagField) FALSE From Time Source From Time Source
TRUE/FALSE TRUE/FALSE
(Note 2) [Implementation specific]
(Note 2)
currentUtcOffsetValid (header.flagField) FALSE TRUE/FALSE TRUE TRUE/FALSE
[Implementation Specific] TRUE/FALSE [Implementation
(Note 2) Specific]

(Note 2)
ptpTimescale (header.flagField) TRUE TRUE TRUE TRUE TRUE
timeTraceable (header.flagField) FALSE TRUE/FALSE TRUE TRUE FALSE

[Implementation Specific]
frequencyTraceable (header.flagField) FALSE TRUE/FALSE TRUE TRUE/FALSE TRUE/FALSE
based on Frequency based on Frequency based on Frequency
Source lock Source lock Source lock
currentUtcOffset As per PTP Based on input reference | Based on input reference Last known Last known UTC offset
UTC offset UTC offset UTC offset (Note 2)
(Note 2)
grandmasterPriorityl 128 (default) 128 (default) 128 (default) 128 (default) 128 (default)
grandmasterClockQuality.clockClass 248 Implementation specific, 6 7 140/150/160
generally previous state
7/140/150/160/248
grandmasterClockQuality.clockAccuracy Unknown (OXFE) Unknown (OxFE) 0x21, Unknown (OxFE) Unknown (OXFE)
0x20
grandmasterClockQuality.offsetScaledLogVariance OXFFFF (default) OXFFFF (default) 0x4ES5D, OXFFFF (default) OxFFFF (default)
0x4B32
grandmasterPriority2 Configured priority2 of Configured priority2 of Configured priority2 of Configured priority2 of Configured priority2 of
the T-GM the T-GM the T-GM the T-GM the T-GM
grandmasterldentity Local clockld of the Local clockld of the Local clockld of the Local clockld of the Local clockld of the
T-GM T-GM T-GM T-GM TGM
stepsRemoved 0 0 0 0 0
timeSource INT_OSC (0xA0) INT_OSC (0xA0) As per PTP INT_OSC (0xA0) INT_OSC (0xA0)
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synchronizationUncertain (header.flagField)

| TRUE

| TRUE

| FALSE

| FALSE

TRUE

NOTE 1 — Time Properties (leap61, leap59, currentUtcOffsetValid, currentUtcOffset) can be obtained from time source (GNSS or TOD) or user configuration.

NOTE 2 — Refer to Table A.6

IV.5

T-BC Announce message contents based on the internal PTP clock states

Table IV.3 — T-BC Announce message contents

Announce message fields

Free-Run state

Acquiring state

Locked state

Holdover-In-Specification
state

Holdover-Out-Of-
Specification state

sourcePortldentity
(header.sourcePortldentity)

Local clockld of the T-BC
+ Port Number

Local clockld of the T-BC
+ Port Number

Local clockld of the T-BC
+ Port Number

Local clockld of the T-BC
+ Port Number

Local clockld of the T-BC
+ Port Number

leap61 (header.flagField) FALSE (Note 1) (Note 1)
TRUE/FALSE TRUE/FALSE
(Note 2) [Implementation specific]
(Note 2)
leap59 (header.flagField) FALSE (Note 1) (Note 1)
TRUE/FALSE TRUE/FALSE
(Note 2) [Implementation specific]
(Note 2)
currentUtcOffsetValid (header.flagField) FALSE TRUE/FALSE (Note 1) TRUE/FALSE
[Implementation specific, TRUE/FALSE [Implementation Specific]
generally previous state] (Note 2) (Note 2)
ptpTimescale (header.flagField) TRUE TRUE (Note 1) TRUE TRUE
timeTraceable (header.flagField) FALSE TRUE/FALSE (Note 1) TRUE FALSE
[Implementation specific,
generally previous state]
frequencyTraceable (header.flagField) FALSE TRUE /FALSE based on (Note 1) TRUE /FALSE based on TRUE /FALSE based on
Frequency Source lock Frequency Source lock Frequency Source lock
currentUtcOffset As per PTP Last known UTC offset (Note 1) Last known UTC offset Last known UTC offset
(Note 2)
grandmasterPriorityl 128 (default) 128 (default) (Note 1) 128 (default) 128 (default)
grandmasterClockQuality.clockClass 248 Implementation specific, (Note 1) 135 165
generally previous state.
135/165/248
grandmasterClockQuality.clockAccuracy Unknown (OXFE) Unknown (OXFE) (Note 1) Unknown (OXFE) Unknown (OXFE)
grandmasterClockQuality.offsetScaledLogV OXFFFF (default) OXFFFF (default) (Note 1) OXFFFF (default) OXFFFF (default)
ariance
grandmasterPriority2 Configured priority2 of the | Configured priority2 of the (Note 1) Configured priority2 of the | Configured priority2 of the
T-BC T-BC T-BC T-BC
grandmasterldentity Local clockld of the T-BC | Local clockld of the T-BC (Note 1) Local clockld of the T-BC | Local clockld of the T-BC
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stepsRemoved 0 0 Received stepsRemoved 0 0
+1
timeSource INT_OSC (0xA0) INT_OSC (0xA0) (Note 1) INT_OSC (0xA0) INT_OSC (0xA0)
synchronizationUncertain (header.flagField) TRUE (Note 5) TRUE Note 4 Note 4 Note 4

NOTE 1 — The value sent in the Announce message corresponds to the value of the current grandmaster or Time interface (as per G.8272 Appendix I11) in case T-BC has selected a virtual port as

best master.
NOTE 2 — Refer to table A.6.

NOTE 3 — Valid UTC Offset is one advertised by master with currentUtcOffsetValid value TRUE. In case there is no such value available, either default initializing UTC offset or one advertised by

master with currentUtcOffsetValid as false can be used.
NOTE 4 — The value sent in the Announce message corresponds to the value received from the current parent clock.

NOTE 5 — Or as defined in Annex E
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Appendix V

BMCA cycling between masters

(This appendix does not form an integral part of this Recommendation.)

This appendix describes a scenario where a PTP clock's BMCA may end up cycling (repeatedly switching) between master PTP clocks.

VA1 Scenario where a PTP clock's BMCA cycles between two masters

Consider the example scenario shown in Figure V.1 where a PTP clock has two candidate masters available in its unicast master table.
In this example a T-GM #A has a better clockldentity than a T-GM #B. Here only the Sync service is described (rather than both Sync
& Delay_Resp service) to simplify the description.

T-GM #A T-GM #B

PTP clock

G.8275.2-Y.1369.2(16)-Amd.1(17)_FV.1

Figure V.1 — Example of a PTP clock with two candidate T-GMs

The following sequence of events may cause cycling of the PTP clock BMCA between a T-GM #A and a T-GM #B:

1) The PTP clock requests Announce service from a T-GM #A and a T-GM #B

2) The PTP clock selects a T-GM #A as a best master based on the Announce information content (clockldentity in this
example)

3) The PTP clock requests Sync service from a T-GM #A

4) The PTP clock does not get the Sync service from the T-GM #A, raising PTSF-lossSync
. The PTSF-lossSync is a contributor to SF in the BMCA

5) The PTP clock selects T-GM #B based on T-GM-#A having PTSF alarm

6) The PTP clock requests Sync service from T-GM #B and receives that Sync service

7 The PTP clock chooses to cancel the Sync unicast session for T-GM #A as T-GM #A is no longer selected as best master

8) The PTP clock clears T-GM #A PTSF-lossSync alarm

9) The PTP clock selects T-GM #A based on better Announce clockClass [repeats step #2]

V.2 Approaches to avoid a PTP clock's BMCA from cycling between two masters

This clause describes possible approaches to avoid or reduce the BMCA cycling phenomenon.

V.21 Requesting Sync and/or Delay_Resp service for non-selected masters
In order to avoid the cycling scenario, the PTP clock, when requesting Announce service from a non-selected master in the unicast
master table, may request Sync and Delay_Resp service from that non-selected master. This allows constant monitoring of the non-
selected masters' ability to deliver expected Sync and Delay_Resp service.
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Additionally, the PTP clock, when de-selecting a master, may choose not to cancel the existing Sync and Delay_Resp unicast sessions.
As a result, when Sync service is not received from the non-selected master, the PTSF-lossSync would not be cleared when a master
moves from selected to non-selected role.

With this approach, based on the above example, when the T-GM #A is not selected the PTP Clock will request (or not cancel) Sync
service from T-GM #A. Given that the Sync service from T-GM #A is not received, the PTP clock will maintain the PTSF-lossSync
alarm TRUE.

As a result the PTP clock will stay on T-GM #B until such time as T-GM #A Sync service is detected available (and PTSF-lossSync
alarm is FALSE).

NOTE — This mechanism is also fully applicable to single Master (T-GM #A without T-GM #B) configurations. Is asserts PTSF-

lossSync but allows detecting the return to normal behavior by this Master.

V.2.2 Disqualify master triggering PTSF lossSync alarm

In order to avoid the cycling scenario, a slave can choose to cancel Sync and Delay_Resp unicast sessions with a master that has
triggered a PTSF lossSync alarm. With this approach, the slave will not request Sync and Delay_Resp unicast sessions with any master
in the unicast master table having a PTSF alarm set. Further, PTSF alarms on all masters will be cleared if and when the slave’s local
time source DO is selected as best master by the BMCA (i.e., no external master is available) or by management. Any new master added
to the unicast master table will start off with the PTSF flag set to FALSE, and the flag will remain FALSE until unicast negotiation is
completed. As a result, any master that triggers a PTSF alarm will not be selected as best master until no other candidates are available.
In order to use this feature, there must be a dedicated PTP port for each master in the unicast master table.

NOTE — This mechanism is not recommended for single Master (T-GM #A without T-GM #B) configurations. It would allow detecting

the return to normal behavior by this Master, but also create endless and useless oscillations on the single Master’s PTSF-lossSync.
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Appendix VI

Considerations of PTP over IP transport in ring topologies
(This appendix does not form an integral part of this Recommendation.)

When using PTP messaging over an IP transport layer, there are some aspects of the Layer 3 protocol that need to be considered. The
PTP layer delivers messages into the IP layer with a destination IP address. The IP layer then ensures the message is delivered to the
destination as long as there is some path through the IP transport network from the source node to the destination address. The IP layer
includes dynamic routing protocols that can adapt the path through the network based on available links between the IP routers. It can
happen that the path taken by the IP transport layer may not be the path 'expected' by the synchronization planner. Applying some
restrictions in the IP transport layer to control suboptimal paths for PTP messages may be beneficial. This is likely to be the case in

ring topologies.

Taking the topology shown in Figure V1.1 as an example, the slave is configured to request unicast service from both BC3 and BC4.
After receiving the Announce messages from both BC3 and BC4, the slave will run the BMCA and select BC4 as its parent clock based
on the fact that the steps- removed value of BC4 is 1, compared to a steps-removed value of 3 for BC3. The slave would then request

Sync messages from BC4.
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11.5.100.121/32 11.5.100.122/32
R1 R2
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Unicast request _ —p|BC4 BC1
announce, sync, P 11.5.100.104/32 11.5.100.101/32
delay Resp ~
/ A
/
I
‘—————/
Slave R6 R3
11.5.100.141/32
Unicast request
announce BC3 BC2
11.5.100.103/32 11.5.100.102/32
Steps removed 3
RS R4

(G.8275.2-Y.1369.2(17)_FVI.1

Figure VI.1 — Normal operation

If the connection between BC4 and R6 breaks (see Figure V1.2), then BC4 is not reached through the expected path. However, it can
still be reached because routing protocols will retain the connection by routing the IP packets around the ring. BC4 is retained as the

parent clock because it is still considered better by the BMCA.
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Figure V1.2 — Operation during a link failure between BC4 and R6

It is most likely that the desired operation is that the slave should switch to BC3 for better performance.

There are a few techniques that can be employed to ensure that in the failure scenario identified above, the slave will select BC3 as its
parent clock. They are based on blocking the PTP IP messages from BC4 to the slave if those messages are transiting clockwise around
the ring. The solution is based on blocking only the PTP messages and not the message of other protocols that might use the same IP

addresses.

Option 1 — Unique IP addresses and static routes

In some deployment models, it may be possible to allocate unique IP addresses for the use of PTP alone. This then allows the use of
static routes to control the direction of the PTP flows between the nodes. BC4 would be configured such that the only path to use to
reach 11.5.100.141 (slave) would be the link between BC4 and R6. In addition, R6 could be configured such that the only path to use
to reach 11.5.100.104(BC4) would be the link between R6 and BC4. If the link between R6 and BC4 fails, then there is no route
available to get the IP packets between 11.5.100.141 and 11.5.100.104 so the slave will not receive Announces from BC4 and the
BMCA will select BC3 as the parent clock. This is shown in Figure VI.3.
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Figure V1.3 — Operation during a link failure between BC4 and R6

when static routes are used

Option 2 —IP filters

All routers support some level of IP filtering. Filters can be used to protect the control plane of the router from unwanted messages.
They can be used in this case to control the acceptance of PTP messages on a subset of the routing interfaces.

In this case, R6 would be configured to protect the slave from PTP messages taking the wrong route. On the interface on R6 facing
BC3, a filter could be applied to only allow messages to UDP port 319 or 320 if the source address matches that of the PTP process on

BC3. Any messages sourced from BC4 that are received on that interface would be dropped. This is shown in Figures V1.4 and VI.5.
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Figure V1.4 — Normal operation with IP filters in R6
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Figure V1.5 — Operation during a link failure between BC4 and R6 with IP filters in R6

-78-

TR—G8275.

2



Option 3 — BC processing of all PTP messages

A BC could terminate all PTP messages received into any of its ports for any domains used by the BC. Then the PTP messages could
either be dropped or forwarded based on decisions within the PTP process itself. The choices might be to drop the message if the
destination address of the PTP message was not an address owned by the BC or to deliver to the forwarding engine to be sent onward
to the destination. The latter case might be used if the PTP message is for a different domain than the BC. Also in the latter case, the
network element containing the BC might also update the correctionField of any forwarded event messages to compensate for the PTP
message extraction and processing, i.e., support the transparent clock function for these messages. The message extraction from the IP
plane can be accomplished if the router supports the policy based routing of IP packets.

This example is shown in Figure V1.6
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Figure V1.6 — Operation during the link failure if all PTP messages are terminated

Option 4 — Use of the time to live (TTL) mechanism from IP transport

A PTP node may send PTP packets with the IP/Transport header carrying a time to live (TTL) field set to the minimum number of
routing hops required to reach the peer PTP port with which it has a PTP contract. In a typical PTP-unaware network having unaware
routers between master and slave, if the number of PTP unaware routers is larger than the TTL value of the PTP message, the PTP
message will be dropped by one of the PTP-unaware routers. This can be used to limit the number of IP hops traversed by PTP packets
between adjacent routers and avoiding communication through unwanted longer paths.

This behaviour may be per PTP port, or per PTP clock, and is implementation specific. It is assumed that in such a ring topology, IP
routing will take care of ensuring that a shorter path to the PTP master is considered as a better route than the longer path around the
ring.

As an example, if a slave clock has a directly connected master that can also be reachable through a longer path, it can use the TTL
value of 1 to ensure that PTP packets reach the master only through the directly connected path rather than the longer path around the

ring.
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Appendix VII

Considerations on the configuration of PTSF-lossSync

(This appendix does not form an integral part of this Recommendation.)

The PTSF-lossSync may be set in the following scenarios. The operator should carefully consider which scenarios are relevant to the

deployment:

Failure to establish a contract with the best Master (as determined by the BMCA), due to no reply to a timing service request(s)
or denial of a timing service request(s) (i.e., requests for timing messages, which include Sync, and Delay_Resp but exclude
Announce).

o To mitigate this issue, the implementation should generate the PTSF-lossSync alarm and select another available Master.

0 Note that setting a shorter timeout value for the reception of granted messages would allow for faster selection of another

Master, limiting the holdover period.

Total loss of timing service (Announce, Sync, and Delay_Resp) after a contract is established.

0 To mitigate this issue, the implementation should enter holdover and try selecting another available Master.

0 Note that setting a shorter timeout value for the reception of timing messages would allow for faster selection of another
Master, limiting the holdover period.

0 The BMCA cycling issue, discussed in Annex V, proposes two possible ways to avoid endless alternating selection among
Masters.

0  The PTSF-lossSync timer for missing timing messages (Sync and Delay_Resp) is independent from the one used for the
Announce messages. Simultaneous loss of all messages may result in the triggering of PTSF-lossSync or

announceReceiptTimeout, depending on which timer expires first.

As discussed in Appendix V, the PTSF-lossSync may be cleared after either normal delivery of timing service is restored, or other

specific conditions to avoid the BMCA cycling issue occur.

Operators should carefully consider which scenarios are relevant to their deployments.
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