2

£ adME # dESA Z1ed d8d Ve
& A3 AJAE el tiste] A #1552 IETF

o}E-TE} 3lo|E ¥&sto] ITU-T9 OIF (Optl
cal Internet Forum)oﬂlﬂ FHtol] eiabA &

A3 JE F ﬁ} TEE AHEY. 53], 7]
£9] MPLS 7] =& Q"oys}"q F YESAE F
APo=z AojE 31 SONET/SDH, TDM,
=3 7o vE 3 Eg
3 4= 9J= Generalized MPLS

2 T MT
‘3]:_0_ 7<4 A s},

wavelength 2 fiber
x| E B3t Allo]
7| dig EF3

I. 2 oY HESY3 F= BEFES 8

aHEQ oL} /\17&17;}0
REe ARee de
A2 MPLS(Multi-
Protocol Label Switching) 7]&o°] #-3-¢lg}
g 4 Jdoh. a3y MPLS 712 L2
switching 7I'delA ®E 28 AE FE& F

itk 7oA ety ey OXC(Optical
Cross-Connect),OADM (Optical Add-Drop
Multiplexer) 5% &2 % AlA"HS 9o
2 o3| A= olF dHlolE MY ZH9
AZ Mde] ol He Alo] FHoeR 83}

I

C:
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© % Generalized MPLS 7]&o] &

ol B IP 7|& AT ZEE
A mA7AA] 2gste] RE AW
b zlo] 2 Bl P 7R ks o
°Jul7} 9ot &, MPLS®} GMPLSE
71Ee] ATAH]] TAlGolA A &

59 93 Aol FAS $4% F

JA | Aeltt. 1gjste] diREe] 88L& IP
7oz 536l [P 54 Alo] ZREZE o
gted Al A oA Tkt Muls FEEE
EdgE 7S F, Aestd e 215 A
9s Fdto] }zg&-}_.i EHe dErT)e=
deg IEY A 725 A%k .

SA7HA] A3 71 A= GMPLS (Generalized
Multi-Protocol Label Switching) T3¢ #
Hy ZEe 2y Fshe B oS3 gt

* GMPLS Architecture

- Generalized Multi-Protocol Label Swi-
tching (GMPLS) Architecture{draft-ietf-
ccamp-gmpls-architecture-03.txt)

- Framework for GMPLS-based Control
of SDH/SONET Networks {draft-ietf-
ccamp-sdhsonet-control-02.txt>

- IP over Optical Networks: A Frame-
work {draft-ietf-ipo-framework-03.txt)

- Automatic Switched Optical Network
(ASON) Architecture and Its Related
Protocols {draft-ietf-ipo-ason-03. txt)

- Framework for MPLS-based Reco-
very {draft-ietf-mpls-recovery-frmwrk-
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08.txt) 3 9t
- G.709, Interface for the Optical Trans- 3 Qedlel H&E+E client IP ¥ 784
port Network (OTN) o2 MPLS %2 7Hg8d 38l 2+ 4

- G.872, Architecture of Optical Trans-
port Network

- G.astn, Automated Switched Trans-
port Network

- GMPLS Extensions to Control Non-

Standard SONET and SDH Features

{draft-ietf-ccamp-gmpls-sonet-sdh-

extensions-00.txt)

GMPLS & #4914 5713 AR 3 )
EQA 7= IP 71 TS Slg 28 g
o wet 7leEHIeH ol UttEe] FA} 4
FEE RIEUe R HFEAoR Adete o &
W olido] AY FAoR difele Aotk &3 &
A e # A$%2 SDH/SONET 7€
& ARBstaL /7] wiEo] o
2 A%ty 9g ZEte] 7 WA SAdEU
o, o= 7]&¢] SDH/SONET 7[4F 3 W&
A=37F 71F HA GMPLS We= Asgkd Ao
2 3y g

EE % UEND F8 79 L s elas
1§82 AH 7] U B} W=z o)
7 Aadely 715 7H & Ja vedE 4
B} ZUEH 2898, giax, B #Ag g
nE 2 gl=4) Aojsr] g T4 Alo] WA
yso] 7Fsd 7I1€ MPLS 718 S33le e
5o] @A LA aF o).

9 ITU-TelAM= G..8077 G..ason A9t
#H3 ASON (Automatic Switched Opti-
cal Network) 7% 2 @3 Z2EZ| sl
718421 EF A7 @4d¢] HULH, OIF
(Optical Internet Forum)olA+s &7]d] e
P ARGRE AU AE e Y 2 o
AN o] g =07t & ar glrt. o714
71 A BB F2o] tiste] WA Ao
Hoz GMPLSE F4o=2 3 ASH IP A
o] 8t 7t QIE|Ho|ze] tigt 75 ES o

of N
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71491 2h8 23S ke X 9% B
2913e Fashe 3o 9oz UE 4 Utk

F VeI APde] AAT XM= =R

A (merging) oIV} ElE9S 3} 0]
Fgdlde & tiHEFE 71Kl LSPs(Label

Switched Paths)7} A& €. v &A) 2t
A3l v F VEHZ AMu)x 2d3 FE d
2 Sdof 3t EA-S Al Er

T 0=
'L“]E-? j=hv}

a s

H AMH|A

IP % g Ho|2~E 3l HEYHA AMuj~ B2

4 (19 D3 o] A =dd Ml
7 B M2 2h2 et
TRl Muja 2 ASsE E=dkjld 9
Hojd [P A% 1o} Fejo]dEo]
3 Az FHoldEE ¢33 4 o A xde
Agshe %E}O]?'IEQ’}’ AMeje] BAZ Ho9)r}.
Feto|ldES} MY 7k UNIE AH-&3tn AH
LoiQloll= A8 YIESA 7t NNI (Network
Node Interface) 724< 283},
T AMul& Rde T AFo] gl Alrdya)
2 ZREFS 7 MPLS 7)uke] B3k
Aol WA T2E Jepdct. MPLS 293 A
sl F A=~ AdEE vhx] B9} o] #
5 UNI(User Network Interface)2} NNI
Afole] Fio] {itt.

2d

e

T:
Ja‘E

o

4% ad =Y

# VEHIE T IP AFES A3 P %
HEA =] AJo] oﬂé—&< 4 2> 2ol enje]
o] 23} vjojmdlel F 71X 43 dd Rd=
vheth,

ool REE F HE VEHI =R
P E=wiQl 2te] Alo] o] F2iHe| gl EH
A AR 7k HESZ A HRE FTHE T

glom [Pt WDM (Wavelength Division
Multiplexing)-& Alz1d33 298] B
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H ' i ' :
ptical Edge Optical Core Logse Binding
Rowter |
1

) 6];tical_
Node

Nots) UNL User toNebw ok Irderface

MPLS: Multi- Protocol Label Switching

NNI: Network to Network Interface
GUPLS: Generalized MPLS

(a) &=rliel Al 2l

Optical Sub-network

for Control Plane

! .

IP/MPLS . e j il IP/MPLS
Network unL .- NN NN O Network
o™ ‘ i i

; . CommonSigaling MA—_% UNI \*" TN
N, based on GMPLS \ ! ; 7
' A '
-x- ppncalsqge: ‘Optical Care Tight Binding -x- i
/ }  Router ‘ ! Router ‘ in Optical LSP
1P/MPLS . L ) ! IP/MPLS
X
Rowter /. J : T Optical LSP} gy T Router
Da& : \ 3 3 3 P ’
Transfer i H M Y
withlabel R H '
infarmation X ¢ Fy
i i
1
Naté) UNL User to Netwark Ixtesface NOGE Optieal
NNI: Netwark to Netwark [rtesface Node

MPLS: Multi-Protocal Label Switching
GMPLY: Generalized MPLS
LSP: Label Switched Path

Optical Sub-network

(b) T Anlx =g

3B 1) 1P AMAE 99 S HE92 A6z 2

A ME H3Held. IP7 3 =uile] Fetold

Eol3l # AFo] ZolAEE 91 e A

T FefolAE-A] Bdojr}, whebA [P A

(134)

oMol Wah= glu IP over ATM 243}
AR $4 2 o] dgsdle] ZElojdle
1 IP 298 Aleleli= 3 WlEL ) A Qs
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Core IP/MPLS Network

UNI or
Proprietary

IP/MPLS
Router

oxc NNI
Optical Sub-network

Transfer

(a) enjgo] =

.~~~ Optical C-/M-Plane for Sigtialing & Routing

Optical U-Plane for Data Transfer Single TP lager driven control plane

/ fewboth [P and optical layer

Customer
IP/MPLS
Network

X NNI
(CGMFLS - modified IP signaling’

Optical Switched ’“‘””g”y
Router ——
Of—z:—-ai

Optical Switched
Router (OSR)

Optical Sub-network

Transfer

(b) o] =
(32 2> 1P ol 4 vEslae 437 v

lightpathS-S o83 by 47 FHiE 7} o IP F27} Hoisin 71&e) [P A2ddw g
A, 99 ZrEge s Bas A

o] Be 3 Ag WEND = 1P L A 557 IETF 8l9jo]d Aol ten 9l
mQizio] shje] AZow AYHoIlE HHE = Fa ol%E nw e

A AYE [P A /A ZRESS ol
& afte] BHE Alof BH 72E 71K7 MPLS * GMPLS % 2 % 71 43}
2d3 FARslt} o] ZHloME WDM FAE - IPv4 3 IPv6 oi=2l& 8, overlay &

(135)
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ol

dlo] A4 Private 91=d AR 7F5
Control HH¥} Data HHS #Z Q3
LMP (Link Management Protocol) 5
o5 data 39 Neighbor Discovery
2] ek

Unnumbered links ¢} link bundling &
A=A
Unnumbered linksE %3} identifier:
LMP, RSVP/CR-LDP ¥ IS-IS/OSPF
extensions®] 37FA] WAoo 75
Unnumbered LinkZ

)

=

routing scalability &%

Bi-directional ¥
$13+ Signaling A ¥
Out-of-band control channelel|
Aoz 71&

Aggregation® MPLS TEZ &3 g3}
o] Forwarding Adjacencies (FA) 74
Protection 2 Restorationol th3t draft
2] An AE (8o Mo ¢ BHE HA v
Qre] £5%)

MPLS % GMPLSell that MIB &2
MPLS %¢] OAM £ 93k 7t

MPLS %ellA Bi-directionality, Load

tiste]

Balancing, Security ¥ Multicastel Tt
gk Hiet

- Multiple Regionoll tialed GMPLS H<
Y

* GMPLS ¥ Q151

- In-band HloJE] sizle]} i3t =l g
MPLS gp#l g g3 ALE

- SONET/SDH¢l| i3 2pal &3 9

- WDMe°]4} space division W53} 29X

AsMe 7 2hdes g, ARaRe
)

- oA 2913 ©¢PE = Optical Burst
Switching (OBS)el W3t 28 774 (3=

2 AN
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. 2 2lE 2ee
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SONET ADM) J]'X]'J—]r 7 Aﬁﬂ
ZH 9= EHO%'% ey ?630}111
d &8, 3, 2 E2F
ﬁ}rﬂt}. TDM, J}o, :LE]
2| Ysh=

o= 33 tﬂolEi 2E>S &Y
A1dye ged _EE%E—
T2 AAM7E AREEL
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* GMPLS Routing

- Optical Inter Domain Routing Con-

siderations {draft-ietf-ipo-optical-inter-

domain-00.txt)>

- Routing Extensions in Support of
Generalized MPLS {draft-ietf-ccamp-
gmpls-routing-05.txt)

OSPF Extensions in Support of
Generalized MPLS <{draft-ietf-ccamp
-ospf-gmpls-extensions-08.txt)

IS-IS Extensions in Support of
Generalized MPLS <{draft-ietf-isis
-gmpls-extensions—03.txt)

i3

IETFolAE 3 UEAZE A% 2394
3t §33E IPO WGOIA o5 ). 7]
MPLSE &% GMPLSAHA 298 93l
OSPF (Open Shortest Path First) 2F IS-IS
(Intermediate System-Intermediate Sys-

2 Bgshs Wl ofe 7o) Ut gtk

of o

=
T

tem)
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olf
ro

w3l Optical Subnet Woll Mgk g 7]
Inter Domain 2H-8 H¢F AE Folo}
HEd]l g gt meAlge A
olx EfH QzlYoly EAS HEAZA
ojo} sh=t] dAl UelQle 2heE ZTREF
OSPF, P-NNI(Private-Network Node In-
terface), BGP(Border Gateway Protocol)
&< 1t vk

% QAeflo el 28’ FAIE sidsty] A
IP A% 283 # A5 WDM 2H9es 53
ataz} e o] X3 Folu 49 AlEe E
] g7 wet 93] FA2 HAF E ATl
7Vedt P EEZAE AR FE 896t
= RWA (Routing and Wavelength Assign
ment) &itgjEol tigh A7t MagE|ojof st

71E BEoA dast WEY gk e F Q)
ElHol2~0] 242 9 SRLG (Shared Risk Link
Group), 3¢ Foll ek okt HHE A 2
23 2h" HlolE A5t flooding WIFAHE
of gk =o7t a3}

o

¢

o
0,
o

olN o i ro

—

2. Generalized MPLS 415 Z2EE

74 F18= 3 1+ Generalized MPLS
zzegy AdHd 73 2] d3e osat
g

* GMPLS Signaling Protocol

- Generalized MPLS - Signaling Funct
-onal Description <{draft-ietf-mpls-
generalized-signaling-09.txt)

- Generalized MPLS Signaling-CR-LDP
Extensions{draft-ietf-mpls-generalized-
cr-1dp-07.txt)

- Generalized MPLS Signaling-RSVP-
TE Extensions {draft-ietf-mpls-generali-
zed-rsvp-te-09.txt)

- Signalling Unnumbered Links in CR-
LDP {draft-ietf-mpls-crldp—unnum-09.
txty

- Signalling Unnumbered Links in RSVP-

TE {draft-ietf-mpls-rsvp-unnum-08.
txt)

- Link Bundling in MPLS Traffic Engi-
neering {draft-ietf-mpls-bundle-01.txt)

- Generalized MPLS Signalling Exten-
sions for G.709 Optical Transport
Networks Control {draft-ietf-ccamp-
gmpls-g709-01.txt)

- Fault Tolerance for the Label Distribu-
tion Protocol (LDP) {draft-ietf-mpls-
ldp-ft-06.txt)

GMPLS 213 ETREZL 7[& CR-LDP
(Constraint-based Label Distribution Pro-
tocol)?F RSVP-TE (Resource Reservation
Protocol-Traffic Engineering) & &3t &
B2 MPLS WG3 CCAMP (Common Con-
trol and Measurement Plane) WG°] &7
XFsks ddgstal qdvk. @) GMPLS +&9
GMPLS Al1d8 715 7745 CR-LDP exten-
sion, RSVP-TE extension A7} A& 2]
Foltt.

GMPLS®| A& 22 20| 4§ 744 7]
55 duinm oot P

* GMPLS®] A< ¢IE{#H o]~ £

GMPLSY A QE|FolAx= (13 33 7+
o) 4FAZ PR},

- Packet-Switch Capable (PSC) : #izl/
A AAE sk dy AR uel do]
HE At

- Time-Division Multiplex Capable (TDM) :
HEE 700 Qe HolEle] ElY] &3l w
2} dlolEHE At

- Lambda Switch Capable(LSC) : 5}3 o
A dlo|el g Adsict.

- Fiber-Switch Capable(FSC) . A &
g F37te] dojE A HRE 7|Hlo=z d
oJE1E A}
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o1 e} B F3t o), ot of el w
A, S vl o g9 B SRS el 2
W 4ug dud. Quskd sue gag &

Yol we} 7P Aol
o Aot Zhd (Suggested Label)

At e PYAEY T HEAE 714
A TREAEF 53l7] $3f AR
AoE YrEF zhdo] thEF
7R 22E 7] Aol Aeotd wpds A1 k=
A& Alojatel AA di7] AIREE S<Ith
% LSP A%

& W3 LSP 23 7
Al 7] AREE 15 4585 %7}’\]%1 T
Act. 7€ @ W LDP(Label Distribution
Protocol) &3 8 & vkske] LSP7F A% €

g AT

1T e LI
i — d—

T

A
47

ol-&ste] 4

O]—L- ©

2 4 ¥ ke g LSPE AASH] YsiM=
& Azl HEo) ﬂoiok o), e < Wk
LSP A& 7}s3les Pa garsbd i
ST o Wk LSP AR 4 ot

3. Optical UNI 4ls =2&Z
HA7HA] Z3E 2 A= Optical UNI Z2E
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23 Ad 133 A} dse o5 Z2h
- LDP Extensions for Optical User Net
work Interface (O-UNI) Signaling
{draft-ietf-mpls-ldp-optical-uni-00.txt)
- RSVP Extensions in Support of OIF
Optical UNI Signaling {draft-gray-
mpls-rsvp-oif-uni-ext-00.txt)

- Optical User Network Interface Speci-

fication version 1.0, OIF

OIFelAl:= AMu 2 AlFAL Zul|)da ARRAL &
W]l 7hol] UNI(User-Network Interface)

AL 38t 718 MPLS Al-23% (CR-LDP,
RSVP-TE )9 7% &34 ¥ B3 7]
T3 2 AER VS EF OPEJL 45S o}
I Utk FEFHeEE ofd 141
T3k = GMPLS 21s :ﬁ%iﬂr dAE
Rolch,

UNIAE Zge=e (19 435 GMPLS
Aadyga s8Ee ATy AxE o]ste
%E’rol"*‘fﬂ sHoz F dFE HBE A

TF 3} o)A F WESA ¢ A5g o
sled = % ¢l A A|Fo] 7FsIEFE gt
A7t UNIE ol B33t vEH A dE
weEslaly] 9k 7 7HA wiAYES 2IRIG

oo

s

/ bsar Domain \‘\ UNI

/

\X
Connection Control Plane 5 UNI

AAE gule] gholy A e AR A
3l7] $1gk ol% %Lﬁ(Nelghbor Discovery)
HAUES 7FA 3 ol o] 71%S o Aad
o] A% A% (interconnection maps)a A5
oz A Fo] 5 AA o3 H|EL &
ol1 A%E Hast T 4 vt 7 HAle S
°]°4E7} el LﬂEﬂii*rH o]§ 7Fs sk An|~
& AR 4 e Al w7 (Service Disco-
very) dAY S|t ol MEE & vESA
Fepo|JET} Alsoz st o]
& 5 UEF 3 = go® UNL: Ads
A Z)E fe)

—

]"5 o]-&3}le provisioning interval&
Zke] -g-e] nlgo] FoE F UL
.]

1o

Fo ot il PJ{N

¢

o

= A=y
A7 54 dio] wAdshks B

o ZEOIJE - HEL A QIEFlo}x

- 23 qlgj#o]~ | IPCC(IP control cha-

nnel) 7} 2h¢-El9} 3 A2 FHE] Afole]

Aldgs) 298 wARE wgkstn o]
oA Mz gjof FAlolH.

- I AEsolx @ awx AYEe} S

o]ME7}. 217 olElHo] A2 AP = 9=

Gl Zeto|AES} F HIESA Ale]d]

e
/ Service Provider Domain N

AN 7

/ User Domain
)

kY

/o \ (signaling)
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. , ,/ (transport) \ Opﬁcal Transport Netwom f,.f (transport) \
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(a8 4> Al Apgatel ARgAE =gl 7lefl AR Sl UNIAE 228
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=3t 59

Qut-of-band IP Ao A d= 7A€}
« UNI Al2d3-S 93 LDP &3

- UNI°ll LDPE #-g3hd olu] s LDP
A z]9} wAA] Eelg U2 AMEE 4
A LDP Al #e] 2 Alo] Axe A A
43 Qi)

- UNI lightpath 473 93] 875H+= 4
< XY3) Y3 A2 TLVE F7lstn
UNIZ %3 lightpath 48] Ay wgs
7Vs8HA = A2 LDP HAIA7F A9
S I=3

m. 2 254 Hol X ¥ 32 &
£33 g

H

3 ClE|YoN B9 Z2EE S TR
Z 9dl P2 AYE A =L Z2EFEA
IETFA 22 #8 ZT2eE (LMP)9 29
2] AlE 943 GSMP I28ln [TU-THAE
% #E AT 7% 1A U= 3

A7 YD Q= BRI GdEE
A A5 AA ¢ HadeE] Z2EF
o] #ske o3 g}

o
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* GMPLS OAM Protocol

- Restoration Mechanisms and Signaling
in Optical Networks {draft-ietf-optical
-restoration-00.txt)

- Link Management Protocol (LMP)

{draft-ietf-ccamp-lmp-07.txt)>

- Link Management Protocol (LMP) for
DWDM Optical Line Systems {draft-
ietf-ccamp-lmp-wdm-01.txt)

- ITU-T Recommendation Y.1710(Re-
quirements for OAM functionality for
MPLS networks)

- ITU-T Recommendation Y.1711 (OAM
mechanism for MPLS networks)

- ITU-T Recommendation Y.1720 (Pro-
tection Switching for MPLS networks)

A 7|8

ZolH, Out-of-band7}A XEgsle] djoje] 2
Ao 2Mde] AZA ol thsle] HE Foluh
WDM el tigt =2 #gl= LMP #2334
U 2 A2 St I3 ITU-Toj
A& MPLS OAMel diste] Y.1710, Y.1711
2 Y.17208 B3E AA 7)571R] 23l HE
A=A
LMPS] 8 752 tha3) o}
- Alo] Ahd @] 7)
- 43 &4 wg 7]
-dEH HE 15
- Ao el A 7%

=
5]

=
8]

* GSMP (General Switch Management
Protocol)

FA7A APE L Y= GSMP ZZEE
ek 53} 2de oS gl

- General Switch Management Protocol
V3 (RFC3292)

- General Switch Management Protocol
(GSMP) Applicability <RFC3294)

- Definitions of Managed Objects for the
General Switch Management Protocol
(GSMP), (RFC3295)

- Requirements for adding optical sup-
port to GSMPv3 {draft-ietf-gsmp-reqs
-04.txt)

- General Switch Management Protocol
(GSMP) v3 for Optical Support {draft-
ietf-gsmp-optical-spec-00.txt)

- GSMP Packet Encapsulations for ATM,
Ethernet and TCP <{draft-ietf-gsmp-
encaps-04.txt)

- Link Management Protocol Manage

(140)
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ment Information Base <{draft-ietf-
ccamp-Imp-mib-04.txt)

- Link Bundling Management Informa-
tion Base {draft-ietf-mpls-bundle-mib-
04.txt)

GSMP+= IETFel GSMP WGA E&F3sh
Roz JE ATM 29RE Aolslr] sl
e Aoltd & ATM 292 UFo] 29]3]
Z#o]H (Slave) & Fi. AEZ (Controller)
wEEA g eE o A4 I E A
£ 3= Zolth. GSMP Z2EZL 7]|E9]
AR ] ARE s,
Al, QoSE A3t E FAEY U
A AEE 7)Ed gt
Ith. 22841 CCAMP

gdts] Ja Ha Qe
S ES)EA d?" A3 Fo Aotk “La-
%40 Lambdag F7Fsh= 5}%’ Eals
, TEER] Mu)lA Ao EF ujs) ¥
T 5ol tigh A2 Y= a7F 3 vk met
A FHTollE 3 29AE Aojsty] AgE 8 7AL

—

[

Nom B oo o oo
r@ﬁ

EH

a8 BA Fol GMPLSSH CCAMPoA 9]
QTANERS 0] 43 L7} Wo) o]Rexmg)rh.

7 GSMP V3.07k41 uet 9lem % Qlelyl
S 98k GSMP &3¢ HRo] tg x9to] glo

™ A7) F4 & “General Switch Manage-

ment Protocol (GSMP) v3 for Optical
Support” Working Group drafte 330
A Abete] 2t F<1 Aol
o1}t o Zeed

AA7HA =3 A Al dae] =
eI A¥E Bes A @38 vSw gt

¢ GMPLS Management
- Multiprotocol Label Switching (MPLS)
Management Overview, <{draft-ietf-
mpls-mgmt-overview-00.txt)
- Link Management Protocol Manage-
ment Information Base Using SMIv2

(141)

{draft-ietf-ccamp-lmp-mib-00.txt)
- LSP Modification Using CR-LDP
{draft-ietf-mpls-crlsp-modify-03.txt)
- Link Bundling Management Informa-
tion Base Using SMIv2 <{draft-ietf-
mpls-bundle-mib-00.txt)>

ITU-TA4 G.709(Network node interface
for the Optical Transport Network)oll~] 3%
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- 72 &7 G.871 (Framework of Optical
Transport Network Recommendations),
G.872 (Architecture of optical tran-
sport networks), G.873

_ﬂL 7E HH 1\])\91

G.661 (Defini-
tion and test methods for the relevant
generic parameters of optical amplifier
devices and subsystems), G.662 (Generic
characteristics of optical amplifier
devices and subsystems), G.663 (Appli-
cation related aspects of optical am-
plifier devices and subsystems), G.671

(Transmission characteristics of opti-
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cal components and subsystems), HEL of2|71A] Je3ts HdiAE B2 A7)

-71% 54 :G.681
teristics of interoffice and long-haul

(Functional charac-

line systems using optical amplifiers,
including optical multiplexing), G. 798

- ¢lEHlo]~ 29 G.709 (Network node
interface for the Optical Transport
Network)

- Eg)A1%F 29 1 G.691 (Optical interfaces
for single-channel STM-64, STM-256
and other SDH systems with optical
amplifiers), G.692(Optical interfaces
for multichannel systems with optical
amplifiers), G.959. 1 (Optical transport
network physical layer interfaces)

-we] 3 0 G.874, G.875, G.983.2 (ONT
management and control interface speci-
fication for ATM PON)

- A2 23 1 G.983.1(Broadband optical
access systems based on Passive Opti-
cal Networks)
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