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ODUfP/PCK

ODU_xI_RP, TSCC., K, A0

[RPga, TSCCpa]
[CTRLga, TPIDg,, TSGSg,]

SN
ODU_XI_RP,, TSCCpeN - &

Y \ODUKP/ODUj-21

Al

[CTRLAg, TPIDg, TSGS ]
[RPag, TSCChg]

TS5 [IDLE, 0, NACK] [0, 0]
TS9 [IDLE, 0, NACK] [0, 0]

[RPcg, TSCCel
[CTRLcg, TPIDgs, TSGScs]

INCREASE command received
-Al starts LCR protocol on TS5/TS9

TS5 [ADD, #a, NACK] [1, 0

-Al sends out ADD, #a and RP=1
(see BWR)

TS9 [ADD, #a, NACK] [L, 0
TS5 [ADD, #a, NACK] [1, 0]

ADD, NACK, RP=1 received

TS9 [ADD, #a, NACK] [Z, 0]
TS5 [ADD, #a, ACK,

-Al sends TSGS = ACK

[

, 0
TS9 [ADD, #a, ACK 0
_ TS5[ADD, #a, ACK] [1,

oo

ADD, ACK received
-Al sends NORM at RMF boundary 1

1
TS9 [ADD, #a, ACK] [1,
TS5 [NORM, #a, ACK] [1, 0

Resize multiframe boundary 1

TS9 [NORM, #a, ACK] [L, 0
TS5 [NORM, #a, ACK] [1, 0]

TS9 [NORM, #a, ACK] [L, 0]
TS5 [NORM, #a, ACK] [, 0

TS9 [NORM, #a, ACK] [L, 0
TS5 [NORM, #a, ACK] [1, 0]

\ODUkP/ODUj-Zl/ \ODUkP/ODUj-Zl/

Bl | | B2
OQU X! RPg, TSCC,,

>
ODU_xI_RP ¢, TSCCc

B INCREASE command received
-B1 starts LCR protocol on TS5/TS9
-B1 sends ADD, #a and RP=1

ODUfP/PCK

<

[CTRLgc, TPIDgc, TSGSsc]
[RP&c, TSCCac]

TS11[IDLE, 0, NACK]
TS12 [IDLE, 0, NACK]

TS11 [ADD, #a, NACK] [1, 0]

“TSI2 [ADD, #a, NACK] 1, 0]
TS11 [ADD, #a, NACK] [1, 0

-B2 sends ADD, #a and RP=1

(see BWR)

B1 [B2] ADD, NACK, RP=1 received
-B1 sends TSGS = ACK

"""" -B2 sends TSGS = ACK

TS12 [ADD, #a, NACK] [L, 0
TS11 [ADD, #a, ACK] [1, 0]

“TSI2[ADD, #a, ACK] [L, 0]
TS11 [ADD, #a, ACK] [1, 0]

B1 [B2] ADD, ACK received
-B1 sends NORM at RMF boundary 1

TSI2 [ADD, #a, ACK] [1, 0]
TS11 [NORM, #a, ACK] [1, 0]

Cco ,; ODU_xI_RP ., TSCC .

ODUKP/ODUj-21/ ,¢ ODU_XI_RP_, TSCCqa

C1

INCREASE command received

-C1 starts LCR protocol on TS11/TS12
-C1 sends out ADD, #a and RP=1

(see BWR)

ADD, NACK, RP=1 received
-C1 sends TSGS = ACK

ADD, ACK received
-C1 sends NORM at RMF boundary 1

TS12 [NORM, #a, ACK] [1, 0]
TS11 [NORM, #a, ACK] [1, 0]

1 Resize
multiframe
period

-Al performs LCR at RMF boundary 2

""" T &” 777" Resize multiframe boundary 2
P—1 Resize
multiframe

periods NORM, ACK received

-Al sends IDLE at next RMF boundary

TS9 [NORM, #a, ACK] [L, 0]
TS5 [IDLE, 0, NACK] [1, 0]

IDLE. NACK received

TSI [IDLE, 0, NACK] [L, 0]
TS5 [IDLE, 0, NACK] [1, 0]

TS12 [NORM, #a, ACK] [1, 0
TS11 [NORM, #a, ACK] [1, 0]

TS12 [NORM, #a, ACK] [L, 0]
TS11 [NORM, #a, ACK] [1, 0

B1 [B2] NORM, ACK received
-B1 sends IDLE at next RMF boundary

-Al exits LCR protocol and triggers BWR
protocol

13

TSI [IDLE, 0, NACK] [Z, 0]

TS12 [NORM, #a, ACK] [1, 0
_ TS11[IDLE, 0, NACK] [1, 0]

TS12 [IDLE, 0, NACK] [L, 0]
TS11 [IDLE, 0, NACK] [1, 0]

B1 [B2] IDLE, NACK received
-B1 exits LCR protocol and triggers
BWR protocol

-B2 exits LCR protocol and triggers
BWR protocol

TS12 [IDLE, 0, NACK] [L, 0]

Sladl o 3343 LCR JsSyigp — 2-7 S
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1 Resize
multiframe
-C1 performs LCR at RMF period
boundary 2
Resize multiframe boundary 2™~~~ AT
P—1 Resize
NORM, ACK received multiframe
-C1 sends IDLE at next RMF periods

boundary

IDLE, NACK received
-C1 exits LCR protocol and triggers BWR
protocol

G.7044-Y.1347(11)_F7-2



137 SISy Bladl oe 55l BWR iS5 sk L Loy

2 GMP as Flas mog o ll 135 Ty o Zall old) (3 SCC =1 _aliy LCR JsS5isn oo slen¥l s
Eloe oA A5 i oall o) (3 Sian e el e (BWR o i) ol oshol 3
adols Qs it oMaw o 8adal (o35 O wisdy (BWR Jomj Wsoy ol skl (3 4 GMP oz
dng e ol (3 (GMP) plall Ll sl ol skl (3 Jgall 3 2dST1 i 3 iy lase Y
S Ol Wby oWl o b ATy (bt ol sl 3 GMP jdasy (e hlae g
lda 3 TSCC =1 43 siall |55 jeall sldl diall (3 3uud) Bgaall oMoz a2y M (dTIM) Jlay))
Jodll Al (TCM dTIM) 28315 Ao s 4310 Jlay] 5> 0Ly Aoy dlal) wol3 257 Slel Y assy ol£Y)
ot s BB (TSCC = 1 ded B8 dawsdd) wiall |55 Liey (TIMACHDIS pldsiznly BWR JsSsism
RUSLUS RN WY

<ODUFIex(GFP) ar i ] 83lall 31310l wlowdd) st 3 RP=1 5 TSCC = 1 Oltadll fua Lois
axd Ol oAV s (3 ol Lo Jo alaSTh 5l 0F 0L (BWR Wse) NCS = ACK(1) wog ol Jis 5,
ideog Al Of Ly (RCOH i) diizall TSCC o @ Wby &) 3010 sl alSas gl
o &dlisy NCS = ACK(1) decdl) £ (ODUFIex(GFP) a5} deidl UL J2 3 o5 (NCS) 8!
el G )l (3 ODUFIEX(GFP) siis ) Toge Jawgze Jiis |57 5

15, NCS=ACK bl 48 055y (NCS = ACKs RP =13 TSCC = 1 o)l 231 suie il Ladie
123 sl Sladl 20 8305 gy . Bladl 20 8505 3 T @ o2V JU el LG (TSCC=1 e
Sl o0 Bl gxds o3l Jums e Lol e g IO 117 8240 ) o)) > .BWR_IND (U}
BWR_IND 1} 0 e st ny

53 oo sLe5 VL psiall (BWR Wgr) TSCC=1 e Yot TSCC =0 JLus )l ODUFIEX(GFP) jobuas 5.4 1o
L JL)Yl old) (3 oWl GMP skl ) Wsgeg Bladll o6

Jeits) (3l Osbo1 (3 4l GMP (s flas wias 66 (RP=15 TSCC=0 dwssie ot i il Laie
OB (TSCC = 0 aedll 359 Sladl 20 8515 a5 Ldisg .@'A-\ die 1) TSCC=0 yu dums (BWR o>y
GMP Sldlas wg dag (BWR 3 Mgy 3l Cskul1 (3 40ld GMP jbaze Flas V1 iz o 31 i
SN LS (3 sl Sl Y e jedll e TSCC=0 aandl) 55 coolall ogll) (3 0l
ODUfIEX(GFP) ,tas Jowp ¢((BWR Jsitws) ODUFIEX(GFP) Cwae (U] TSCC = 0 Zadll foas Lodis
.(BWR Wss) NCS = NACK m29 31 o 31 4 Las

(BWR Wgs) RP=0 dasdll o l)bY1 Lol 145 L gl 55 NCSENACK aasdl a3 b suie als Lis
el oL sie ] 2dlity apnd Aol BB (BWR o5 i) RP=0 dagd)l dlawwgie sude als Lkiey
OF dl spin ¢ Y1 G lall sie J] RP = 0 &edl) i) die 2balS 8500 adas naly ((BWR 5 Wso)
e il L (W AN 5 JsSia e Slkes mry TSCC Sloghal b5 i 5 2w il i)
B3] (Ssmumn 15 LB ¢ WSTal) olEY) 3 RP=0 il sl 13 0,555 RP=0 el ODUFIEX(GFP) e
(BWR ey olEY) &3 (3 53l il s s e slgmWU L (Sl 5f a2

e oSl 5 B 313] (Spinn ) oAV IS 3 el VU Ol 5 e Ll S el 055y

(2011/10) ITU-T G.7044/Y 1347 dwe ¢!

1

14



ODUfP/PCK /

[NCS¢,, BWR_IND,]

7 Ay B \ODUfP/PCK
»
0 [BWR_IND¢,]  [BWR_INDc] [ | [NCS,e, BWR_IND ] VI[BWR_IND.,]  [BWR_INDca] .
ODU_xI_RP., , TSCCoy K [BWR_IND,] [BWR_IND,] [BWR_IND,]  [BWR_IND, ] % ODU_xI_RPB,c, TSCC,c
ODU_XI_RBy, TSCC S o8 LI S < [RPex TSCCe A A 4 [RP, TSCC/l vy [[I] - -
X , 5 X -
he Ae \ ODUKP/ODUj-21 [RP .o TSCC Ad ‘\ODUkP/ODUJ 21/ \ODUkP/ODUj 21/ N [RP,o TSCCJ ODUKP/ODUj-21/ ,¢ ODU_xI_RP,,, TSCG.
Ll
| |
ol 22 ODU_xI_RR,, TSCG, B2 <
«====
ODU_XI_RP,¢, TSCCyc
[NACK, 0] >
------ » Pl L
| [0,0] TS5([0, 0], TS9O, 0] [0, 0] [NACK, 0] TS11[0, 0], TS12[0, 0] [0, 0]
INCREASE command received [ 10,01 |° TS50, 0], TS9[0, 0] 0. 0_]""""f|\1_A_5R_0_]_ TS11[0, 0], TS12[0, 0] NN INCREASE command recsived |
-A0 sends out RP=1and TSCC=1 | —— - —— » T I — -C0 sends out RP=1 an =
-Al relays RP=1 and blocks TSCC=1 i [1,1] TS5[1, 0], TS9[1, 0] [1,0] [NACK, 0] TS11[1, 0], TS12[1, 0] [1,0] -C1 relays RP=1 and blocks TSCC=1
A1-B1 LCR protocol is finished [4-7-55- <« Rz Bl I C1-B2 LCR protocol is finished
-Al sets GMP source into special mode [1.0] — TSS[L, 0], TSO[1, 0] [1.0] [NACK, 0] TS11[1, 0], TS12{1, 0] — L -C1 sets GMP source into special mode
-Alrelays TSCC=1t0 Bl [-7~=7 » Lt I B et P oT -Clrelays TSCC=1to B2
A1-B1 L CR protocol is finished and i (1] TSS5[1, 1, TS9[1, 1] (L0 [NACK, 0] TSILL 0], TS12[1L, O] 1.0 C1-B2 LCR protocol is finished and
TSCC=1is received by B1 [4-=- 5~ < Dy Bttt < TR TSCC=1 is received by B2
o : 1,0 TS5[1, 0], TS9[1, O 1,0 TS11[L, 1], TS12[L, 1 11 TSCC=Ls received by B2
-B1 sets GMBF’lsir;:;)l,r;tc_)rsSpCegallnt?gez [%.0] (2.0 (%0 (.0 (.1 .1 (.1 -B2 sets GMP sink into special mode
- o -B2 relays TSCC=1to B1
B2-C1 LCR protocol is finished B1-A1 LCR protocol is finished
-B2 sets GMP source into special mode [NACK, 0] »! -B1 sets GMP source into special mode
-B2relays TSCC=1t0C1 [-____ > T Y > I Ep—— i< -
B2-CL LCR protocol i finished and | ~ [ 1] | TSSLALTSOL L 7| (L] Aok | TSI I ool shed ang
-C1 sets GMP sink into special mode  [d----~- < ) e < ARt TSCC=1 s received by A1
-C1 relays TSpCC=1 0 CO [1,1] TS5[1, 1], TS9[1, 1] [1,1] TS11[1, 1], TS12[1, 1] [1,1] -Al sets GMP sink into special mode
A0 receives TSCC=1 [ACK, O] o -Alrelays TSCC=1to AQ
-, =ACK b= R BN N E——
A0 sends out NCS=ACK i TS5[L, 1], TSO[L, 1] i Y [ACK, 0] TS11[1, 1], TS12[1, 1] T I M CO receives TSCC=1
T TSB[L, 1], TSO[L, L AT AGK T TSIA[L, 1], TS12[1, 1 < pp g7~ OO sends uENCS=ACK
A 'roe\geives NBC\%IzRA(I;I\Il(Danf Totest b > &4 == » = [ACK, 1] = .4 » L4 .E CO0 receives NCS=ACK and TSCC=1
- = tarts beee e o M L =, =
sen SODUfIEx D ada}ﬂstsmaernt (A TS5[1, 1], TS9[1, 1] [1,1] [ACK, 1] TS11[1, 1], TS12[1, 1] [1,1] gga?{]eisrg'(\éva}?dfulgn?e:nlt and starts
i TS5[L, 1, TSO[L, 1] ST [ACK, 6]' TSIA[L, 1], TS12[4, 1] NN
-A0 sends BWR IND=0 and st
sen SODUfI’x rate adajlﬂst?ngﬁi """ > L " T T T T T T TACK O P -ro AT -C0 sends BWR_IND=0 and stops
[4,1] TS5[1, 1], TS9[L, 1] [1,1] [ACK, 0] TSI11[1, 1], TS12[1, 1] L1 7] SO5Hss = adustment
------ < O I
AQ has finished ODUflex rate adjustment L] TS5[L, 1], TS9[L, 1] [1,1] TS11[1, 1], TS12[1, 1] (1| o has finished ODUflex rate adjustment
-A0 sends out TSCC=0to A1 mml—
Al receives TSCC=0 [ACK, 0] C1 receives TSCC=0
-Al sets GMP source into normal mode : -C1 sets GMP source into normal mode
-Alrelays TSCC=0to Bl f----— » L B p----- ») -C1 relays TSCC=0 to B2
B1 receives TSCC=0 | [1.0] TS5[L, 0], TS9[1, 0] [L1] [ACK, 0] TS11[L, 1] TS12(1, 1] IL 17 55 receives TSCC=0.
-B1 sets GMP sink into normal mode [d------ - e M —— 1 o - -—"k:'_
"B relays TSCCo0 10 B2 [ [L31 |\ 7SS0, 11, TSO[L, 1] i oo | TSULOL TSI TLOT ] o v yeaeny el mode
B2 receives TSCC=0 F————— > T I —— B B1 receives TSCC=0
-B2 sets GMPEozu:gfa;gtqr gcggf!)%ogel - [L0] TS5[1, 0], TS9[L, 0] [1,0] [ACK, 01 TS11[1, 0], TS12[1, 0] [1,0]1 "| -B1 sets GMP source into normal mode
- o T - - — e - -B1 relays TSCC=0 to A1
(C1 receives TSCC=0 %771 57 ~ 7 TS5[1, 0], TS9[1, 0] "~ [1,0] N TS11[1, 0], TS12[1, 0] L0 | AL recei)\,les TSCC=0
-C1 sets GMgls'nr 'm‘%‘_g((’:"rcnfé’tmgg [NACK, 0] | -AT sets GMP sink into normal mode
“Clrelays 15CC=010 L0 =" P - —————- > I ——— B -Alrelays TSCC=01t0 A0
AO receives TSCC=0 | "1, 0] TS5[1, 0], TS9[L, 0] [1,0] [NACK, 0] TS11[1, 0], TS12[1, 0] [1,0] "| co receives TSCC=0
-AD sends outNCS=NACK ” C0 sends out NCS=NACK
''''' ) RS B b | T~ A7 "1 =
A0 sends and receives NCK=NACK [1,0] TS5[1, 0], TS9[1, 0] [1,0] TS11[1, 0], TS12[1, 0] [1,0] 0 sends and receives NCK=NACK
AOAO e)alts resg'ej pgoto%q [NACK, 0] o) -CO exits resize protocol
-A0 sends out toAl [ ____ - oy __C U -C0 sends out RP=0to C1
A2 8182 'éil rellays Sg 0081 | 10.0] - TS5[0, 0], TS9[0, 0] "] 0.0 [NACK, 0™ TS11[0, 0], TS12[0, 0] | 0.0 ClrlyshPootoB2
- relays SIS > E— - e g -1 E relays 0
AL B1 B2 C1 receive RP=0_[¢ [0,0] TS50, 0], TS9[0, 0] [0,0] TS11[0, 0], TS12[0, 0] oo |ci Bz B1, A1 receive RP=0
-Al, B1, B2, Cl stop relaying RP s stop relaying RP
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ODUfP/PCK ODUfP/PCK
[RPga, TSCCqi] [RPgg, TSCCesl

ODU x|_RP,, TSCCo, A0 70DU_xI_RP,, TSCC
o0 o R Tscg‘?i\ LILLLEE [CTRLG,, TPID,, TSGS,. [CTRLcy TPIDcs TS0l [T O gq e e
A Y
0 TSEEAC S8\ ODUKP/ODU-21 >\ODUkP/ODUj-zl/ \ODUkP/ODUj-Zl/ ODUKP/ODU]j-21/,# ODU_XI_RP, TSCCen
AL [CTRLyg, TPIDss, TSGSss | o1 = [CTRLa TPIDac, TSGSsc] o
[RPas, TSCCae] ODU xl_RP,, TSCC_, [RPec, TSCCa]

ODU_xI_RP,., TSCC,.

TS5 [IDLE, 0, NACK] [0, 0]
TS9 [IDLE, 0, NACK] [0, 0] | TS11[IDLE, 0, NACK] [0, O]
< > TS12 [IDLE, 0, NACK] [0, O]
DECREASE command received <
-Al starts LCR protocol on TS5/TS9| TS5 [REM, #a, NACK] [1, 0] | B DECREASE command received DECREASE command received
-Al sends out REM, #a and RP=1 (see BWR) [ TS9 [REM, #a, NACK] [L, 0] | -B1 starés LCR protoc%ll onTS5/TS9 | TS11 [REM, #a, NACK] [1, 0] | -CL starts LCR protocol on TS11/TS12
-B1 sends REM, #a and RP=1 < 7 -C1 sends out REM, #a and RP=1 (see BWR
TS5 [REM, #a, NACK] [1, 0] | (56 BWR) TSI2 [REM, #a, NACK] [1, 0 ( )
TS9 [REM, #a, NACK] [1, 0] | -B2 starts LCR protocol on TS11/TS12 | TS11 [REM, #a, NACK] [1, O
—A?_Ep?dseNsAL%}é gﬁgfcl)\é%cli TS5 [REM, #a, ACK] [L, 0 ESBGZe s;c\c/i;)REM, #a and RP=1 TS12 [REM, #a, NACK] [1, O -
- Al triggers BWR protocol TS9 [REM, #a, ACK] [1, O TS11 [REM, #a, NACK] [1, 0] | REM, NACK, received |
TS5 [REM, #a, ACK] [1, 0] | BL[B2] REM. NACK, received TSI2[REM, #a, NACK] [1, 0| -C1 pauses LR protoco
C1 triggers BWR protocol
TS9 [REM, #a, ACK] [L, 0] |-B1 [B2] pauses LCR protocol TS11 [REM, #a, NACK] [1, 0]
-B1 [B2] triggers BWR protocol “TSI2 [REM, #a, NACK] [L, 0]
G.7044-Y.1347(11)_F7-5
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X
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[BWR_IND,,] [BWR_INDg] M [NCS,., BWR_IND,] 1 [BWR_IND,,] [BWR_IND,,] =
ODU_XI_RP,,, TSCC,, W A0 [BWR_IND,c] [BWR_INDxc] BWR_INDxc] [BWR_IND,c i
N ||||||| ‘e ODU x| RP,_, TSCC
ODU_XLRP,., TSCC: Sy Vs v [RPc,, TSCCe,l v v [RPc, TSCCe,l vy [ XX pliniiaG:
0DUKP/ODUj-21 / \ [RP,.. TSCC,c] "\ ODUKP/ODUj-21 ODUKP/ODUj-21 /™ [RP,.. TSCC,] _\_ODUKP/ODUj-21 #  ODU_XI_RPc, TSCCop
T - T T = T
£~ BL " opu_xi RP, TSCC,, B2 L
ODU_xI_RP,, TSCCpe
[NACK, 0] N
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l-'[(fb]'-'<—<- 0} Bttt 4557~ 1
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DECREASE command received > ! 0.9 0.0 [NACK, 0] 0 oo v l ]-; DECREASE command received
-A0 sends out RP=1 and TSCC=1 ["~TT,1T —[—J_[_]_’Tss 1,0], TS9[L, 0 T[0T T T T T T T T N ACK o1 TSIL[L, 0], TS12[L, 0] P~ 1£,0T | -C0 sends out RP=1 and TSCC=1
B - . : Ol : : NACK, 0 ey : :
Al relays RP=1 and blocks TSCC=1 S _________[_____]_ 1 -Cl relays RP=1 and blocks TSCC=1
Al1-B1 LCR protocol is paused 507 TSS[L, 0], TS9[L, 0] [i7o] [NACK, 0] TSI[L, 0], TS12[1, 0] wir »| C1-B2 LCR protocol is paused
-Al sets GMP int ial [ - —-__- _ ; . ,
* Zowas %g%eéfl To"gi ‘[I,'iI" TS5[T, 17, T_[_]_’sg 1,1 170 [NACK. 0] TSII[T, 0], TSI2[T, 0] b 1T n]" -C1 sets GMP source into special mode
A1-B1 LCR protocol is paused and e e .- — —] -C1 relays TSCC=1 to B2
=1 i Lo TS5[L, 0], TSO[L, 0] [i70] TSIITL, 1T, TSI2[T, 1] L, 1T ~7 C1-B2 LCR protocol is paused and
-B1 sets GMP sink into special mode [NACK, 0] TSCC=1 is received by B2
-B1 relays TSCC=1to B2 [ > — . ; -B2 sets GMP sink into special mode
B2-C1 LCR protocol is paused and| ~ 11, 1T TS5[T, 11, TSO[T, 1] q I NACK. 0 TSII[L, 1], TSI2[T, 1] P~ 11,17 ™| -B2 relays TSCC=1 to B1
TSCC=1 is received by B2 i— e [ 0] B1-Al LCR protocol is paused and
-B2 sets GMP source into special mode [* 77 17 T FesL 1 Teor 4 Vi T T CTIT T TSCC=1 is received by B1
-B2 relays TSCC=1to C1 (11 SSIL 1], TSOLL, 1] 1 TSI[L, 1], T812[1. 1] [ 1] -B1 sets GMP source into special mode
B2-C1 LCR protqcol is_paused and -B1 relays TSCC=1 to Al
C=1 ] e [ACK, 0] B1-Al LCR protocol is paused and
-C1 sets GMP sink into special mode . r P| TSCC=1 is received by Al
-C1 relays TSCC=1to CO "‘[I,'iI" TS5[T, 1T, TS9[T, 1]_’"[’1,'11“““““1'(:'}('6 TSII[L, 1], TS12[1, 1] d "[1',1]" -Al sets GMP sink into special mode
AQ receives TSCC=1 L 1 -Al relays TSCC=1 to A0
-A0 sends out NCS=ACK AT~ T sm o s o 14¢po---"""""""---°°° Ll Rt ;
1,1 1 y y 1] , , =
a0 fcewes N§®£?§Snf TSdCC - 1011 TS5[T, 11, TSO[L, 1] (Y| [ACK, 1] TSII[L, 1], TSI2[T, 1] LN cgor:ecss/se(s) uTtsl\?é:S }ACK
d and starts [ — e N - v
ODUflax rate adjustment Y N 1= Y 5 ) R I 0 [ACK. 1] TSIL[L, 1], TS12[L, 1] » '[1',1]" CO receives NCS=ACK and TSCC=1
pu— < -C0 sends BWR_IND=1 and starts
s ¢ TS5[1, 1], TS9[1, 1 A ) S 11, s LI j
" | -A0 sendsﬂBV\f/R_lND:o and stops L ]-_’ 1.1 1.1 oo [ACK, 0] TSI 1], TS1211, 1] I 1]'; OCZUﬂe: r:\elva:]uls’:n[;e:)t "
ODUflex rate adjustment after final adjustment step Fo1ar TSETT 1] TSO[T T ST TSI 1] TSI T Pr-101 -CO0 sends and stops
AO has finished ODUflex rate adjustment - — . - [ACK, 0] 1 1 v Qpuftex rate sd]ustmentafter final
A e T e e aalLstment M 1
AD sends out TS AL [ 17 9T TS5[1, 1], TSO[L, 1] < i TSII[L, 1], TS12[T, 1] [V T1,I] 77 COhas flnlshed ODUflex rate adjustment
Al receives TSCC=0 -C0 sends out TSCC=0 to C1
-Al sets GMP source into normal mode ACK. 0 C1 receives TSCC=0
A e e 1 — Ty B €l Escue s o mot
- } TS5[T, 0], ; ) b T, ; P -C1 relays =0to B
B1 receives TSCC=0 |g TEo1 11,01, TSO[1, O] o [ACK, 0] TS 1], T8t2lt, A 1ar -C1 resuymes LCR protocol
B1 sets GMP sink into normal mode [~ ) B2 i TSCCpo
- "‘—m_m— T I r -1 recelves =
-B1 relays TSCC=0 to B2 i TS5[L, 1], TS9[L, 1 [ [ACK, 0] TSIIL, 0], TSI2[L, 0] o ILor -B2 sets GMP sink into normal mode
B2 receives TSCC=0 [ > R _____________L_ = ; -B2 relays TSCC=0 to B1
-B2 sets GMP source into normal mode TLoT”] TS5[L, 0], TS9[L, 0] g 170 [ACK, 0] TSII[1, 0], TS12[1, 0] PTo14or B1 receives TSCC=0
-B2 relays TSCC=0to C1 | < ” - -BT sets GMP source into normal mode
-B2 resumes LCR protocol B D 55 ) £S5 ) N Dol £ ) Attt o7 1 -B1 relays TSCC=0 to Al
C1 receives TSCC=0 wor TS5[L, 0], TS9[L, 0 o) TSIITL, O], TS12[1, O] LT -B1 resuymes LCR protocol
-C1 sets GMP sml? into normal mode > [NACK, 0] ; Al receives TSCC=0
-Clrelays TSCC=0to CO |- —m—[—]—b- e mmm—m—m———— o 1 sets GMP sink into normal mode
" A0 reCEi,‘\"gSSTf\&%:g 10T TS5[1, 0], TS9[1, 0 10 [NACK, 0] TSII[1, 0], TS12[1, 0] Pro14or »Al relays TSCC=0 to A0
-A0 sends out = e mmm—m—mmmmmm — =~ -+ CO receives TSCC=0
AQ sends and receives NCS=NACK | = L1 O] TS5[1, 0], TS9[1, 0] [1,0] [NACK, 0] TSI1[L, 0], TS12[1, 0] TL0T ™ =0 sends out NCS=NACK
-A0 sends out RP=0 to AL - - Pi CO sends and receives NCS=NACK
-Al blocks relaying RP=0 to CO until LCR protocol TS5[1, 0], TS9[1, 0] [1,0] TSI1[1, 0], TS12[1, 0] -CO exits resize protocol
is finished L -CO sends out RP=0 to C1
A1-B1 LCR protocol finished [~ TS5[1, 0], TS9[L, 0] TSII[L, 0], TS12[L, 0] -Cfl blﬁclés relaying RP=0 until LCR protocol
-Al relays RP=0 to B1 and exits resize protocol s Tinisne -
AL-BLLCR protocol is finished and CCllBrglalg/(s:ggrg‘tﬂocgzngl;sdh:gits resize protocol
— s o e o0 TS p = - and ‘
_B1 relays RP=0'10 B> and ends resize TS5[0, 0], TS9[0, 0] 170 [NACK, 0] TS11[1, 0], TS12[1, 0] C1-B2 LCR protocol is finished and RP=0 is
B2-C1 LCR protocol is finished and | 1, received by B2
RP=0 is received by B2 ¢ TS5[1, 0], TS9[1, O 7oy TSII[O, 0], TS12[0, 0] -B2 relays RP=0 to B1 and ends resize
[NACK, 0]
-B2 relays RP=0 0 C1 and ends resize | T — rE:a;ﬁlté‘bcyRéJ{omml is finished and RP=0 is
B2-C1 LCRSE??S:’;?)J;C:&?E?’ sgld TS5[0, 0], TS9[0, 0] [0,70] [NACK, 0] TS11[0, 0], TS12[0, 0] ﬁ%éell?/égpzrgtzo Alll api?ﬂeﬂds rens‘ijzeRP,o i
-ClL relays RP=0 to CO and ends resize ¢ TS5[0, 0], TS9[0, 0 o TSTI[O, O], 751200, 0] 41507 ] ALBLLER protocol s finished and RP=0 is
-CO exits resize protocol and reports ;Bf(\)lrgileal)\//sesRng(;o A0 and ends resize
-AO0 exits resize protocol and reports
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il M ods (3 LCR JsSysp sk b Ldy Bl e i 6 (3 LCR J5Syisp i3 7-7 JS2d) oy

BWR ey Use thos 452 Lodie TSGS=ACK(L) o) 3 dite

Ans il S Je TSGS = ACK(1) s CTRL = REM iliy TSGS = ACK 3 CTRL = REM JLu.)| i
L e a3 ALY LI bl e S e [NORM, #a, ACK] 345 Ly il e dozes 3y
ileoy oYL Ji5 a5k ([NORM, #a, ACK] Jl) das (LCR Wss) (1 RMF d>) LY st
o4 3 J&l ) 328 [NORM, #a, ACK] I [REM, #a, ACK] o s LI .ODUFlex(GFP) oy
(2 RMF 2>y b3 samze Wil i QW adl 3 e Al gl 2hns o) O ol

AUk 310 bzl e S NORM iy LCR olie 15 po gV oy doiid) (oo 501 3501
A (3 Ledl) &yl SN oldll e |7 e [IDLE, 0, NACK] JLu)l LCR JsS59, oo Ji55 2 (Ledllj]
(LCR Wsa) P LY suaze Wil i

sed A 5eb (LCR JsS5sp oo ODUfIEX(GFP) dg) adlall suiall e 3 Ja5 g Luus
=0 4o

(BWR 5 Ug2) LCR J5S559» 2 OF dns RP = 0 Gl o 330 Alamwsne 3is e o 21 dite gyl
(BWR =7 Jeiiens) 33,060l RP = 0 2agdll =5 diii |59

SEV) & RP=0 aagdll oyl 13 0555 RP = 0 el ODUFIEX(GFP) du-y) A all 3l Jidzs Lois
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ODUfP/PCK

ODU_xI_RP_,, TSCC., &, A0
S N

[RPgA, TSCCqil

[CTRLgA, TPIDgA, TSGSgA]

ODU _XI_RP,c, TSCCxcN S

W \ODUKP/ODUj-21

Al

Triggers received from BWR

[CTRL,g, TPIDsg, TSGSg ]

TS5 [REM, #a, NACK] [1, 0]
TS9 [REM, #a, NACK] [1, 0]

[RPag, TSCChag]

\ODUkP/ODUj-Zl/ \ODUkP/ODUj-Zl/

B | | B2
OQU x| RP, TSCCq,

—»
ODU_xI_RP »e, TSCC e

<

[RPcg, TSCCe]

[CTRLgg, TPIDgs, TSGScs]

ODUfP/PCK

C0 ,“ODU_xI_RP,, TSCC,.

[CTRLgg, TPIDge, TSGSsc]

[RPsc, TSCCec]

TS11 [REM, #a, NACK]
TS12 [REM, #a, NACK]

ODUKP/ODUj-21/ ,# ODU xl_RP,, TSCCc,
(i}

B1 [B2] trigger received from BWR

TS11 [REM, #a, ACK]

Triggers received from C1 BWR process

-B1 sends TSGS=ACK to Al

TS12 [REM, #a, ACK]
TS11 [REM, #a, ACK]

-C1 sends TSGS=ACK to B2

B1 [B2] REM, ACK received
-B1 sends NORM at RMF boundary 1

TS12 [REM, #a, ACK]
TS11 [NORM, #a, ACK]

REM, ACK received
-C1 sends NORM at RMF boundary 1

TS12 [NORM, #a, ACK]
TS11 [NORM, #a, ACK]

Resize multiframe boundary 1

TS12 [NORM, #a, ACK]
TS11 [NORM, #a, ACK]

-Al sends TSGS=ACK to B1| TS5 [REM, #a, ACK] [1, O
TS9 [REM, #a, ACK] [1, O
TS5 [REM, #a, ACK] [1, O
REM, ACK received| TS9 [REM, #a, ACK] [1, O
-Al sends NORM at RMF boundary 1| TS5 [NORM, #a, ACK] [1, O
""" &7 777" "Resize muitiframe boundary 1] TS9 [NORM, #a, ACK] [, 0
1_Re5|ze
mu'tgéﬁ'(‘)’g TS5 [NORM, #a, ACK] [1, 0
_______y-Alperforms LCRat RMF boundary 2 | TS9 [NORM, 2, ACKT [1, 0
. Resize multiframe boundary 2 TS5 [NORM, #a, ACK] [1, 0
Pfllt%esme TS9 [NORM, #a, ACK] [1, O]
multiframe
¢ . TS5 [NORM, #a, ACK] [1, O
periods NORM, ACK received TS9 [NORM, #a ACK] [L. 0

-Al sends IDLE at next RMF boundary

Resize multiframe boundary P

TS5 [IDLE, 0, NACK] [1, 0]

TS12 [NORM, #a, ACK]
TS11 [NORM, #a, ACK]

IDLE, NACK received
-Al exits LCR protocol and triggers BWR

TSO[IDLE, 0, NACK] [L, O
TS5 [IDLE, 0, NACK] [1, 0]

B1 [B2] NORM, ACK received

TS12 [NORM, #a, ACK]
TS11 [IDLE, 0, NACK]

1 Resize
R multiframe
period
-C1 performs LCR at RMF boundary 2
| Resize multiframe boundary 2™~~~ "4 " 777 T
P—1 Resize
multiframe
”I NORM, ACK received periods

-C1 sends IDLE at next RMF boundary

_________________________________

-B1 sends IDLE at next RMF boundary

protocol

" TS9 [IDLE, 0, NACK] [L, 0]

TS12 [IDLE, 0, NACK]
TS11[IDLE, 0, NACK]

IDLE. NACK received

B1 [B2] IDLE, NACK received
-B1 exits LCR protocol and triggers
BWR protocol

-B2 exits LCR protocol and triggers
BWR protocol

TS12 [IDLE, 0, NACK]

Akl g LW Ll & LCR JsS9i9p — 7-7 Jﬁ.ﬁ\

(2011/10) 1TU-T G.7044/Y.1347 dpe ¢!

-C1 exits LCR protocol and triggers BWR
protocol
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LCR Wge) SDL ik by gy — 3.4 S

LCR Generator IDLE Wait-| Wait-11 Wait-111 Wait-1V
CTRL=IDLE RI_CTRL=ADD,
%) TPID=0 MI INCREASE | S RI TSGS-NACK | & RI_CTRL=ADD, | o RI_CTRL=NORM, | o RI_CTRL=IDLE, | o
| 1sGS=NACK - o Rl RPo1 - RI_TSGS=ACK | - RI_TSGS=ACK | — RI_TSGS=NACK | —
CTRL=IDLE
» | CTRL=ADD, 10 _ %) _ 10 Q [ TSCC relay
IDLE & | TriD=ta &£ | Tses=ACK CTRL=NORM g s;?-[r)\lTCK & | indication
. . TX TS . L [MI_Report LCR
Wait-1 Wait-11 SWITCH Wait-1V E adjustment state
xl: Cl or M1
RG: RCOH Generator
RR: RCOH Receiver
BG: BWR Generator Wait-111 IDLE
BR: BWR Receiver
LG: LCR Generator
LR: LCR Receiver
BRG: BWR Relay Generator
BRR: BWR Relay Receiver
EMF: Equipment Management
Function
IDLE Wait-V wa".LC.R . Wait-VI Wait-V11 Wait-VI11
reactive indication
Y———— |§|LTCST GR;:,\'TE(":"K' o re';cclﬁle o RICTRL=REM, | o RI_CTRL=NORM, | o RI_CTRL=IDLE,
- w ~RI RP=1 - indication o RI_TSGS=ACK |- RI_TSGS=ACK |- RI_TSGS=NACK
CTRL=IDLE TS adjustment
8 CTRL=REM, 8 TSCC relay Eg CTRL=REM, g CTRL=NORM, TPID=0 g com]pletion
TPID=#a m | indication TSGS=ACK TSGS=ACK TSGS=NACK @ | indication
. Wait LCR . TX TS . L |MI_Report LCR
Wait-V reactive indication Wait-VI SWITCH Wait-V1ll E adjustment state
Al st?tDeE Exoepl Wait-V11 IDLE
*| Wait-111,
(IDLE) Wait-V1
<L RI_CTRL=NORM, | o
MI_ABORT E RI_TSGS=NACK | -
MI_ERROR
[T LL -
> (xlr?frﬁRs?atRe) = (unexpected resize,
w = w current_state)
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LCR Receiver

MI_INCREASE, CTRL=NORM | o L
}MI_DECREASE } TSGS=ACK | & } MIABORT | >

i TXTS

IDLE
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EMF

MI_ERROR
(current_state)

EMF
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BWR Generator IDLE Wait-1 Wait-11 < Wait increase end > <Wait decrease end> < Wait-111 Wait-1V Wait-V
Q xI_RP=0, MI_INCREASE | £ RI_TSCC=1, o RI_TSCC=1, | RI_TSCC=0, RI_TSCC=0 _ @
& | x1_Tscc=0 MI DECREASE | o RIRP=1 | RI_NCS-ACK | © 1step left 1step left RI_RP=1 RI_NCS=NACK RI_LRP=0 |5
9 | NCs=NACK 2| xRPeL © | Nes=AcK © [ BWR_IND=1 Q | BWR_IND=0 @ | BWR_IND=0 9 | Nes=NACK 2| xi_re=0 S | MI_ADISTATE
@ o | xL.Tscc=1 x x | x© _ x© _ & = g B = ¥
. B Yes No Last step, Last step, B B
IDLE Wait-1 Wait-11 end increase end decrease Wait-1V Wait-V IDLE
G.7044-Y1347(11)_FA-5
xl: Cl or Ml ©
RG: RCOH Generator Start rate increase Start rate decrease @ | xI_TScC=0
RR: RCOH Receiver a
BG: BWR Generator
BR: BWR Receiver ¢ ¢
LG: LCR Generator
LR: LCR Receiver
BRG: BWR Relay Generator . B .
BRR: BWR Rela)}/, Receiver Wait increase end Wait decrease end Wait-111
Wait-1, Wait-11 P
! ! Wait increase end. B f
it- it- N Wait-11 Wait-1V
Wait- III:Wall [\ Wait decrease end ait: ait:
Wait-V
RI_TSCC=0,
w w - _ \
MI_ABORT |= MI_ABORT |S RLTSCC=0, | oc RI_NCS=ACK,
- w - w RI_NCS=NACK Rl RP=0
) _ ) _ L | MI_ERROR
& | BWR_IND=0 & [NCS=NACK = (current_state)
End increase/ L | MI_ERROR .
decrease E (current_state) Wait-v
% MI_ERROR
W |(current_state)

BWR Wse) SDL dah Jly gy — 5.4 JSCEJ!
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BWR Receiver

Wait_for_resizing_start,

IDLE Wait_for_resizing_start Wait_for_resizing_end Wait_for resizing_end
MI_INCREASE, | L& . o o w
MI DECREASE | 5 x_RP=1 12 X RP=0 = MLABORT | =
Set pass through of Remove pass through of
NCS to RI_NCS, x| RP Wait for resizing end NCS to RI_NCS, x| RP E MI_ERROR
tRI_RP, x| TSCC o ft_tor_resizing_ o RI_RP, xI_TSCC o & | (current_state)
RI_TSCC RI_TSCC

v |

Remove pass through of
Wait_for_resizing_start IDLE Nté: S |IDRRPLXI\|‘C-|—SS'(§IC’ EP
"RITSCC

IDLE
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For the source node this input

1
originates from the BG process, !
for intermediate nodes this input :

originates from the BRR process. |

For the source node this input |

normal mode

MI_ERROR

EMF

(current_state)

Stop resize ramp
follow mode

MI_ERROR

(current_state)

BWR o> Wsd SDL dahy Sl ey — 7.A K3
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" For the source node this input |
originates from the BG process, | originates from the BG process, |
for intermediate nodes this input : for intermediate nodes this input :
originates from the BRR process. | originates from the BRR process. |
___________________________________________________ A
1 \ \
\ \ \
\ \ \
\ \
BWR Relay IDLE Wait-1 Wait-11 Wait-111 Wait-1V Wait-V Wait-VI \ Wait-V11
Generator \
\ \
O—= | | | | | | | | ‘ |
\ \
\ \
'd o . '
- — _ TS adjustment _ o
o RP=0, MI_INCREASE| & TSCC relay xI_RP=1, x | x | x xI_RP=1, |& X xI_RP=0,
€| Tscc=0 MI_DECREASE| & indication xI_Tscc=1 | BWR_IND=1 | & BWR_IND=0 | & xI_Tscc=0 | & completion xI_TSCC=0 | &
o o indication o
0] GMP source [0) TSCC= Start resize ramp Stop resize ramp GMP source . O _
IDLE 2 RP=1 special mode @ | xI_TscC(1) follow mode follow mode normal mode Wait-V1I & | RP=XLRP(O)
) . ) ) ) o Tscc= w
I Cl or Ml Wait-1 Wait-11 Wait-111 Wait-1V Wait-V & | x1_Tscc(o) E MI_ADJSTATE
RG: RCOH Generator
RR: RCOH Receiver
BG: BWR Generator
BR: BWR Receiver
LG: LCR Generator
Yo N
LR: LCR Receiver £ 9
BRG: BWR Relay Generator G.7044-Y1347(11) FA-7
BRR: BWR Relay Receiver ) )
FRR: Flex RCOH Receiver
EMF: Equipment Management
function LCR i
; [0) reactive
Wait-ViI | indication
Wait-1, Wait-11,
Wait-VI, Wait-111, Wait-1V
Wait-V11 Wait-V
| | | Wait-vi
[T [T [
MI_ABORT | = MI_ABORT | = MI_ABORT | >
w w ]
‘-2‘- MI_ERROR GMP source GMP source
i | (current_state) normal mode

34



BWR Je5 itk SDL 3 oy 8A (S2)1 2,

Wait-I1,

BWR RELAY f . . .
Receiver IDLE Wait-1 Wait- 1V Wait-111 Wait-1V Wait-V
Q| xI_RP=0, MI_INCREASE | & RP=1, @ = ol RP=1, x _ o
% | x_Tscc=0 MI DECREASE| & Tscc=1 4 BWR_IND=1 g BWR_IND=0 | @ TSCC0 x RP=0 4
IDLE Set pass through of GMPssink Start resize ramp Stop resize ramp GMP sink Clear pass through of
RP to xI_RP special mode follow mode follow mode normal mode RP to xI_RP
2 | 2|
) & | xl_Tscc= ) ) x| xl_Tscc=
Wait-1 & TSCC(1) Wait-111 Wait-1V & TSCC(0)
o &)
/
1
’
___________________ Il e //
For the source node this output 1 Wait-11 For the source node this output V Wait-V
isdestined for the BR process, |’I isdestined for the BR process, l/
for intermediate nodes this output | for intermediate nodes this output |
1 destined for the BRG process | [ destined for the BRG process | G.7044-Y1347(11)_FA'8
Wait-1 Wait-11 . .
Py, el Wait-111 xI: Cl or MI
Wait-V > Wait-1V RG: RCOH Generator
RR: RCOH Receiver
| | | BG: BWR Generator
BR: BWR Receiver
" w n LG: LCR Generator
MI_ABORT | = MI_ABORT | S MI_ABORT | = LR: LCR Receiver
L L w BRG: BWR Relay Generator
BRR: BWR Relay Receiver
| | | FRR: Flex RCOH Receiver
EMF: Equipment Management
function
E MI_ERROR GMP sink GMP sink
i | (current_state) normal mode normal mode

Clear pass through of
RP to xI_RP

MI_ERROR
(current_state)

EMF

Stop resize ramp
follow mode
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Clear pass through of
RP to xI_RP

% MI_ERROR
i | (current_state)

Clear pass through of
RP to xI_RP
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