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o Introduccién
- Algo de terminologia
- Topologia de una red GPON
- Video RF sobre una red PON
- Aspectos diferenciales de GPON
- 8Qué hay de nuevo en GPON?
- Recomendaciones y Technical Report
- Arquitectura GPON
Eiemplos de transporte de servicios
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minologid...

FTTH. Fiber to the Home. Red de fibra éptica hasta el hogar
_ Punto-a-punto. 1 o 2 FO desde central para cada usuario /hogar

- Punto-multipunto. 1TFO desde central compartida por multiples usuarios
Otras variantes FTTN, FTTC, FTTB y FTTO

PON. Passive Optical Network. Red éptica punto-multipunto en
la que no existen elementos activos entre las instalaciones del
operador (OLT) y el equipo terminal de usuario (ONT).

GPON. Conjunto de recomendaciones G.984.x del ITU-T donde
se describen las técnicas para compartir un medio comin (FO)
por varios usuarios, encapsular la informacién y gestionar los
elementos de red, entre otros aspectos

- OLT. Optical Line Terminal. Equipo de central

- ONT/ONU. Optical Network Termination (Unit). Equipo de usuario

© 2014 TELNET-RI
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2° Nivel Splittin
(1x8, 1x16)

e
1490nm GbE/10G

20 Km 1°" Nivel Splitting

mdaximo (1x4, 1x8)

1310nm >
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OoLT

1°" Nivel Splitting y filiro WDM 1490nm
(2x4 y 2x8) 1310nm
Cabecera de TV
i i,\g:
ONT VPON <— 1550nm
\
Modulador VPON

s« Mediante modulacién éptica es posible transportar TV de manera transparente
(CATV 80-862MHz y Satélite 950-2150MHz) sobre la lambda de 1550nm

s El usuario dispone de una ONT con un puerto RF para conectar TV, STB, o deco TDT
© 2014 TELNET-RI
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Ancho de banda y distancia. El medio 6ptico permite superar los

limites de ancho de banda y distancia existentes en las tecnologias
xDSL

Economia. xPON reduce el CAPEX en fibra éptica (1FO para
muchos usuarios) y OLT (1 puerto en la OLT para muchos usuarios).
Ademds es posible suprimir la red de par telefénico y cable coaxial

Calidad de servicio. GPON dispone de un modelo de QoS que
garantiza el ancho de banda necesario para cada servicio y usuario

Seguridad. La informacién en la fibra éptica viaja cifrada en AES

Operacion y mantenimiento. De manera nativa, GPON cuenta con
un modelo de gestiéon que facilita al operador la administracién
remota de los equipos de usuario. Reduccion de OPEX

Escalabilidad. Hoy hablamos de GPON (2,5 Gbps para 64 usuarios)
manana podremos evolucionar XG-PON y seguir utilizando la misma
infraestructura de fibra

© 2014 TELNET-RI
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» El acceso a un medio compartido comuin (la fibra
Optica) requiere de un mecanismo determinista que
evite colisiones entre las ONT/ONUs y que garantice
el ancho de banda a cada usuario

- Todos los elementos de la red GPON estdan sincronizados

a una referencia temporal comdn. De esta forma es

posible asignar periodos estrictos y exclusivos de acceso al
medio: TDMA (Time Division Multiple Access)

- La sincronizacién se complementa con un sofisticado método
de ranging y ecualizacion para que el acceso al medio de
la ONT/ONU se produzca en el instante preciso, acorde
con la distancia fisica que le separa de la OLT

© 2014 TELNET-RI
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» Desarrollo de mecanismos OAM (operacidn,
administraciéon y mantenimiento) que faciliten al
operador la gestidén centralizada de los equipos de
usuario (ONT/ONU:s), sin la intervencién de estos

- Permite establecer un punto de demarcacion entre la red
de operador y la del cliente

- Gestion remota de las ONTs (teledescarga de
actualizaciones, pardmetros de funcionamiento, etc)

- Facilita de configuracion y gestion de servicios de
usuario: ancho de banda, caracteristicas del servicio de

voz, video multicast, etc

i\ © 2014 TELNET-RI
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| Unién
Internacional de
f Telecomunicaciones

Serie G.984.x GPON
G.984.2 Nivel fisico
G.984.3 Transmision
G.984.4 OMCI

G.984.5 Ampliacién de bandas
WDM

G.984.6 y G.984.7 GPON de

largo alcance

G.987.x XG-PON (10G-PON)
G.987.2 Nivel fisico
G.987.3 Transmisidon
G.987.4 Extensidon de alcance

G.988 OMCI aplicable a XG-
PON

© 2014 TELNET-RI
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TR-069 Gestidon en banda de
equipo de usuario (CPE)
TR-156 Modelo de referencia
de etiquetado y agregacion
de trafico

TR-167 Arquitectura servicios
para nodos de acceso Ethernet

con interfaz GPON

TR-247 Test de conformidad
de ONT

TR-255 Interoperabilidad
GPON
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MIB (Management Information Base)
definidas como entidades OMCI

Gestion ONT
Configuracion y gestiéon de servicios

Configuracion y gestiéon del subnivel
adaptacion GTC

Definicién y multiplexaciéon de tramas GTC
Asignacion de ancho de banda

Acceso al medio en canal ascendente

FEC

Seguridad

Activacion de la ONT

PLOAM (Physical layer OAM messaging
channel)

Velocidades de transmisiéon
Sensibilidad y potencia éptica

Codificacién NRZ
Longitudes de onda up y down

GEM Clients
(GPON Encapsulation Method)

ITU-T G.984.4

OMCI

(ONT management &

. X
control interface >
) o gv ox

“ 0&0 ~ \;\0\{\

| |

ITU-T G.984.3
Transmission Convergence (TC) layer

GTC Adaptation Sublayer

GTC Framing Sublayer

ITU-T G.984.2
Physical Media Dependent (PMD) layer

© 2014 TELNET-RI
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Telnet GPON
Management System

Q
PPPoE/DHCP
Q
VLAN 200 (Voz)
SIP/ VoIP Server
Teléfono IP @
SmartOLT
\\ Video Server
’

© 2014 TELNET-RI
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Telnet GPON
Management System

-

Swtich/Router/WIFI  ONT 1GbE

; Swtich L2
DHCP . GbE : | :
\ UNILO : E PPPoE/DHCP
Internet (untagged) Bridge . Canal GEM unicast bidireccional 1 VLAN 1100 tlniorn‘ei)
Ethernet =
| SIP RJ45] VLAN 200 (Voz IP)| Ethernet ; Canal GEM unicast bidireccional E

a
1

| VLAN 200 (Voz IP)

Canal GEM unicast bidireccional

o f : SIP/ VoIP Server
Canal GEM multicast unidireccional ! VLAN 300 (Video IP)

VLAN 300 (Video Ip) Ethernet <
Multicast  «

GbE

Set-top box IP
Red GPON
(Ethernet sobre tramas GEM)

Video Server

‘ o Trdfico de Voz en puerto UNI-0 etiquetado 802.1Q 200. Los pardmetros de voz SIP
i\ (extensidn y servidor) los configuramos en el teléfono IP

\ e« Trdfico de Datos en puerto UNI-O desetiquetado
s« Trdafico de Video IP en puerto UNI-O etiquetado 802.1Q 300

© 2014 TELNET-RI
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DHCP

GbE

GbE

x
B
R

Swtich/Router/WIFI

GbE
UNI-0

POT-

UNI-3|

Servicios con ONT d

ONT 4GbE, 2 POT

Bridge |

Canal GEM unicast bidireccional

Ethernet

Canal GEM unicast bidireccional

e 8

Canal GEM unicast bidireccional

Canal GEM multicast unidireccional

Set-top box IP

Trdfico de Datos en puerto UNI-0 desetiquetado

Red GPON

Telnet GPON
Management System

Swtich L2

klniornoi)

‘200 Woz- IP)

Video IP)

(Ethernet sobre tramas GEM)

Trafico de voz en POT-0. Configuramos datos SIP en ONT

Trafico de Video IP en puerto UNI-3 desetiquetado o etiquetado si

configuramos 802.1Q en Set-top box IP

© 2014 TELNET-RI
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Telnet GPON
Management System

Geshion/OANM/SNMP

ONT 4GbE, 2 POT

Swtich/Router/WIFI oLT Swiich L2
: | Gesiion OMC] = Canal GEM OMCC i /
, | PPPoE/DHCP
Ethernet Canal GEM unicast bidireccional :
PPOE/DHCP WAN-1 » YLAN 100 [Inl‘el‘:hel)
sIP L WAN-2 Canal GEM unicast bidireccional _ VLAN 200 (Voz |P)

Canal GEM vunicast bidireccional

Eth | WAN.g » .
fhernet i WAN-3 Canal GEM multicast unidireccional VLAN 390 V|de|o IP)

SIP/ VoIP Server

<

GhE ; <

.

\ Nivel 3 —>§ «<— Nivel 3

Set-top box IP

Video Server

Red nivel 2

-« Establecemos direcciones IP para cada puerto WAN de la ONT,
configuramos grupos de bridge y habilitamos el routing entre puertos WAN
\ y LAN/WIFI

© 2014 TELNET-RI
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s Introduccion
« Nivel Optico

\\

Asignacién de espectro 6ptico

Rangos de atenuacion GPON y XG-PON
Pardmetros Opticos de una red GPON B+
Presupuesto éptico y distancia

Eiemplo de cdlculo distancia mdxima 1:64
Acerca de las reflexiones en GPON
Certificacién del Nivel Optico con GPON Tester

o Nivel Transporte

b\( s Gestion
s GPON Doctor

© 2014 TELNET-RI
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\ Longitud de onda (nm)

© 2014 TELNET-RI
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Clase Rango de atenuacion 6ptica Recomendaciéon ITU-T

GPON Clase A 5-20 dB G.984.2 (2003)

GPON Clase B 10-25 dB G.984.2 (2003)

GPON Clase C 15-30 dB G.984.2 (2003)

GPON Clase B+ 13-28 dB G.984.2 Amendment 1 (2006)
GPON Clase C+ 17-32 dB G.984.2 Amendment 2 (2008)
XG-PON N1 14-29 dB G.987.2 (2010)

XG-PON N2 16-31 dB G.987.2 (2010)

XG-PON ET 18-33 dB G.987.2 (2010)

XG-PON E2 20-35 dB G.987.2 (2010)

p\

© 2014 TELNET-RI
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Parametro interfaz GPON B+
Mean launched power MIN
Mean launched power MAX
Minimum sensitivity
Minimum overload

Downstream optical penalty

Division optica Atenuacion
1:2 -3.01 dB

1:4 -6.02 dB

1:16 -12.04 dB
1:32 -15.04 dB
1:64 -18.07 dB
1:128 -21.08 dB

ONT OoLT
1.5 dBm
5 dBm 5 dBm
-27 dBm
-8 dBm -8 dBm
0.5 dBm 0.5 dBm
Elemento Atenuacion
Fibra éptica 1310nm (Km)
Fibra éptica 1550nm (Km) -0,3 dB
Empalme por fusién -0.1~-0.2 dB
Empalme mecdnico -0,5 dB
Perdidas insercién (conector) -0.3~-0.5 dB

© 2014 TELNET-RI
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¢Rango dinamico? ¢FEC? ¢Grado de division éptica?
¢Perdidas de insercion? ¢N° de empalmes y tipo?
¢Longitud del tendido fibra?

Atenuacion __ [ Atenuacién Afenuqc|on Atenuacién Dis’rcnciq + Atenuacién . Atenuacién .
Total — \ Splitter 1 Spll’rter2 flbrq/Km empalme N° )+ conectores N

« Algunas consideraciones
b\" - No escatimar recursos en el desarrollo de la red pasiva
- Establecer metodologias de instalacién y certificacién
- Instrumental adecuado
- Prever variaciones del comportamiento de las piezas épticas a lo largo del tiempo

© 2014 TELNET-RI
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)\ )\
QP & Q> &
¢q. é$\ ’q.
\(“e O\(‘\e\ e<\ 0\6‘0 O\D' 0\6‘6 o\(“e z‘\ 0\6‘9’
€ T RS R R % g™ ¢®
l oLT
ONT Roset
1 I I __________ I _________________ 2_ ‘_’gp_l_i;t_er Repartidor
e‘}o‘ e‘:‘o‘ e‘:‘o‘ e‘}o‘ e‘z‘o‘
co® ot co® ot ¢o®
\
Potencia — Atenuaciéon Atenuacion Atenuacion Atenuacion
. . - Sensibilidad -Guarda)- - c)_( o)
Distancia __\ Minima ensibilidad F FEC Splitter 1 + Splitter 2 empalme * conectores ™
. Méxima —

Atenuacién fibra/Km

© 2014 TELNET-RI
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2°Splitter Repartidor

o 0‘:\0‘ e"o‘ ed@‘ eéo‘
< co® o ot o
\
\ R (0.5 — (-28) =2() — (9.03 + 9.03) — (0.2 * 6) — (0.4 * 7)
| ’ m =

0,4

(*) no he activado FEC. Resto 2 dB de guarda
© 2014 TELNET-RI
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1490 atenuvada 1490 nm

1310 nm 1310 atenuada

1310 reflejada

o Puntos criticos (l): conectores sucios o danados y empalmes mecdnicos
de baja calidad o mal instalados

o« Parte de la potencia ascendente se pierde en la reflexién por lo que
medir Unicamente la potencia descendente en el domicilio de usuario
\ no es suficiente

o Es importante identificar la presencia de reflexién, su valor, y a que
distancia se encuentra para proceder a la reparacién

© 2014 TELNET-RI
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éPotencia descendente 1490nm?
éPresencia reflexién y distancia? sFEC2

2Potencia ascendente 1310nm?

TELNET
GPON Tester

éDistancia?

<2 Muestreo Continuo

[E=0 el =5

-24,74 dBmi=

Potencia Recibida

Potencla (dBm)
&
5

a0 1
\ 27:04 27:09 27:14 27:19

Tiempo
Intervalo entre muestras ﬂ @ ‘
1 Segundos ' L - e
Abrir Carpeta Limpiar Establecer ruta

(17 muestras)

[7] Guardar  Ruta: C:lL ppData\Roaming\TELNET REDES INTELIGENT...\PowerMeter.log

—

Parametros ONU

ONU-ID

Potencia Recepcion [ Att. @? (w 18.87 dB

Potencia Reflexidn / Att.

Distancia a OLT

FEC Descendente

9

0.00E+00

T-Cont Alloc-ID Tipo
] 256 GEM
7 0 OMCI

© 2014 IELNEI-KI
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. Introduccion

. Nivel Optico
. Nivel Transporte

Canal descendente o downstream

Tramas GTC

Transporte en el canal descendente

Transporte GEM en canal descendente

PLOAM (Physical Layer OAM)

Mensajes PLOAMd en canal descendente
Canal ascendente o upstream

Acceso al medio y QoS. Interior de la ONT
Acceso al medio y QoS. Interaccién ONT y OLT
BWmap y asignacién de Alloc-ID

Transporte en el canal ascendente

Mensajes PLOAMu en canal ascendente
Proceso de activacion de una ONU
Sincronizacién y Ecualizacion de ONUs
Certificacion del Nivel de Transporte con GPON Tester

. Gestidn
. GPON Doctor

© 2014 TELNET-RI
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\ Cddd ONT puede
desencriptar (AES 128)

5 -E s Unicamente el trdafico
destinado a ella

125us

\l‘ H’//‘
Kl B BE
1490nm

1490nm

2 o [l s s | -

Trama GTC: 2,4 Gbps/125us

1490nm

© 2014 TELNET-RI
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o Las tramas GTC en canal descendente
y ascendente tienen una duracion de

125us

« El tamano de estas tramas es el factor
que determina la velocidad en canal

descendente y ascendente:

Bytes por trama GTC  Velocidad Gbps

19438 1,244

38878 2,488
,x 65536 4,199
) \

135432 9,953

Bytes
135432 e :
38878 oo
L T i
4 :
Ous 125us

Aplicacion
Canal ascendente GPON

Canal descendente GPON y canal
ascendente en XG-PON1

Sin utilizar

Canal descendente XG-PON1 y XG-PON2.
Canal ascendente XG-PON2

© 2014 TELNET-RI
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Trama Ethernet

Destination| Source

Address Address

- -

veLNe
Redes Inteligentes

o) o)
o | © o]
oo I |0
0| 5 |37
a —| & a

VLAN info
802.1Q/p

LENG/Type MAC Client

Data

Trama GEM

Trama GTC

GTC Header (PCBd. Physical
Control Block Downstream)

Downstream GTC
Payload

© 2014 TELNET-RI
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La tramas Ethernet se transportan de manera transparente
teniendo en cuenta que la OLT y la ONT son capaces de
interpretar y modificar, si procede, la informacién

802.1Q/p/ad
Sobre la trama GEM:

Payload Length Information (PLI) indica la longitud en bytes de los
datos de usuario transportados. Como mdximo se transportan 4095
bytes. Si los datos de usuario exceden este valor se trocean un varias

tramas GEM

Port-ID. Es un identificador de trafico para diferenciar cada puerto
GEM. Hasta 4096 canales posibles (12 bits)

Payload Type Information (PTI) informa sobre tipo de datos
transportados: datos fragmentados, final de una trama fragmentada,

informacién OAM GEM

HEC. Informacién para deteccidn y correccidon de errores en la
cabecera GEM

© 2014 TELNET-RI
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ONU oLT
ITU-T G.984.3 ITU-T G.984.3
Transmission Convergence (TC) layer Transmission Convergence (TC) layer
GTC Adaptation Sublayer GTC Adaptation Sublayer
GTC Framing Sublayer PLOAMuU GTC Framing Sublayer PLOAMd
ITU-T G.984.2 ITU-T G.984.2

Physical Media Dependent (PMD) la

Physical Media Dependent (PMD) la

o« Physical Layer OAM (PLOAM) es un canal habilitado en la trama GTC
para el envio de mensajes entre OLT y ONT/ONU

o« A través de la gestion PLOAM se configuran y monitorizan pardmetros del
nivel PMD y GTC

\ - Activacién de ONUs (asignacion de ONU-ID, Ranging, desactivacién de ONU,
| Password, S/N, etc)

- Configuracion de encriptacion
p\ - Asignacién de un nimeros de Alloc-ID (sélo el nUmero, no BW)

- Alarmas (Errores fisicos, Dying Gasp, etc)
© 2014 TELNET-RI
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Trama GTC
GTC Header (PCBd. Physical Downstream GTC
Control Block Downstream) Payload
Psync Indet PLOAMd BIP Plend Plend Upstream BWmap Nx8 bytes

1| Upstream_Overhead 10 | POPUP

2| Assign_ONU-ID 11 | Request_Key
3| Ranging_Time 12 | Configure Port-ID
4 | Deactivate_ ONU-ID 13 | Physical_Equipment_
Error (PEE)
5| Disable_Serial_Numb
er 14 | Change_Power_Level
6 | Encrypted_Port-ID 15 | PST message
'\ 7 | Request_Password 16 | BER Interval
8| Assign_Alloc-ID 17 | Key_Switching_Time
9| No message 18 | Extended_Burst_Length
19 | PON-ID

© 2014 TELNET-RI
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2 rafagas de

125us 200 y 100 Bytes
El divisor éptico impide el
3 3 paso de la seial éptica
B s  delaONT1ala3
Rafaga de
300 Bytes

S

555@—

125us

5 1310nm

Burst de
3 100 Bytes

1310nm 200 Bytes

Rafaga/Burst de
00 Bytes

,\‘
’\ @ .Réfqgade E... 5 . 3

200 Bytes
1310nm Trama GTC: 1,2 Gbps/125us

© 2014 TELNET-RI
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: Gestién OMCI

\
VLAN Voz

Buffer y Interfaz GPON
ascendente

VLAN VPN

Scheduling

py » Tratamiento I-:
------- > 802.1 P/Q r VLAN tréfico Internet
- GbE QinQ
r_/ gestion (OMCI)

Encapsu'qdo GE

—

VPN

. En la ONT el tréfico entrante (GbE) es procesado a nivel 2 (802.1p/Q/ad) segin la politica
establecida desde la OLT a través de gestion OMCI. A su vez, el trafico de voz (RJ11), se codifica en
IP y se transporta en tramas Ethernet

. Segun criterios 802.1p/Q, el trafico Ethernet se encapsula en tramas o puertos GEM

. A través de gestion OMCI se configuran uno o mdas T-CONT (colas). Las tramas GEM se acomodan en
T-CONT. En un T-CONT se puede colocar una o mds tramas GEM

. De acuerdo a la politica de desencolado establecida desde la OLT, el trafico de cada T-CONT se

envia por el canal ascendente en forma de rdfagas o burst
© 2014 TELNET-RI
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Gestion OMCI

o A través de mensajes Dynamic Bandwidth Report Upstream (DBRu)
cada ONT informa a la OLT de sus necesidades de ancho de banda.

De esta forma la OLT tiene una visién completa del estado de todos
los T-CONT existentes en la red FTTH

| o« Mediante mensajes Bandwidth Map (BWmap) la OLT establece
p\ tickets indicando el turno en el que cada ONT puede enviar datos de
un T-CONIT. Estos tickets se denominan Alloc-ID

© 2014 TELNET-RI
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Trama GTC
GTC Header (PCBd) Downstream GTC
eadader
Descendente Payload
Psync Indet PLOAMd BIP Plend Plend Upstream BWmap Nx8 bytes
Alloc-ID 1| Alloc-ID 2 | Alloc-ID 3 | Alloc-ID 4 | BWmap
Alloc-ID
\
| Trama GTC
.\\ Ascendente
\} oo’
SR

© 2014 TELNET-RI
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Trama GTC
Ascendente

GTC Payload

Trama Ethernet

Destination
Address

Source
Address

VLAN info
802.1Q/p

LENG /Type

MAC Client
Data

© 2014 TELNET-RI
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Mensajes

4 L QA MuU en

canal ascendent

PLSu

DBRu

GTC Payload

DBRu

GTC Payload

Serial_Number_ONU

Password

Dying_Gasp

No message

Encryption key

Physical_Equipment_
Error (PEE)

PST message

Remote error
indication (REI)

9| Acknowledge

© 2014 TELNET-RI
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OLT ONU
DS frame with valid 1. Una ONU recién encendida intenta sincronizarse. Para ello
—DstumewitivalidPome ] > busca el campo PSync incluido en la cabecera de todas las
tramas GTC Downstream
—Upsircam Overhead PLOAM _ 2. A continuaciéon la ONU aprende a través del mensaje
@wj&‘;\;ﬁ_ 2 — PLOAMd Upstream_Overhead cual es el retardo y predmbulo
» aplicando en el canal Upstream
o Friented Bus LengthPLOAM 3. La OLT instruye a la ONU sobre el nimero del predmbulo
~—~~————~M_M.B_n;_@§ipi§§:::f3“::: Type 3 (predmbulo Pre-ranged)
T heleeno _— 4. Envio de una trama con un BWmap vacio. Se impone un quiet
o window en toda la PON de 125us
A
T e ztately 4 s 5. La OLT solicita nimero de serie de ONUs en estado
DS frame with balfempty BWMsp (soc Note 14) 7 sc-zlll'ioll_SU£n5bAer. La peticiéon se realiza en el campo BWmap con
Alloc-
Serial, Number ONU PLOAM _—
B é 6. Cada ONU responde con su nimero de serie mediante un
mensaje PLOAMu Serial_Number_ONU
— Assign ONU_ID PLOAM _ 7. La OLT asigna, mediante mensaje PLOAMd Assing_ ONU_ID,
% 7 ; un nimero ID a la ONU
g 8. Se impone un quiet window en toda la PON de 125us. A
DS teme wig - través de un mensaje Range_Request en el campo BWmap, se
MS — inicia el proceso de Ranging para ajustar la sincronizacion de
- ™ la ONU en el envio de tramas Uptream de acuerdo a la
il Mg ONUPLOAM 9 distancia que la separa de la OLT
) 9. La ONU responde con su nUmero de serie para iniciar el
_ﬁL proceso de Ranging
L —Renging Time PLOAM 10 ™ 10. La OLT envia a través de un mensaje PLOAMd la ecualizacién
que usard la ONU en sus tramas Upstream
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Sincronizacion

Start ofthe DS frame

in OLT's wiew
Upstream hurst
PeBd DS F Fayload b g
rame Payloa
OLT [PSme, | Bwiap Y
ONU
pLoy | GTC overhead
) . & payload )
Propagation DOMU Response Requisite Propagation
delay time delay StariTime delay
B StopTime -
!
Start ofthe DS frame f Start ofthe US frame
in QLS wi in QRS i StarfTime =10
in = wigy in = wiew (StarTime = 0) G.9843_F10-2

o El reloj de transmisidon ascendente de las ONU es sincronizado con el reloj
descendente de la trama GTC

s En funcién de la distancia fisica que separa la OLT de cada ONU, es preciso
establecer un retardo -especifico para cada ONU- para asegurar que el
envio de rafagas ascendentes se adapte a la trama GTC ascendente
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3T-CONT? 3Alloc-ID? 3Tipo?
Gestion OMCI \ ‘ ésniffer de on puerto GEM?

Buffer y
Scheduling

-

Buffer y
Scheduling

TELNET

GPON Tester b ) Witeshank B
Parametros ONU fle Edt Yew Go Capture Analyze Statistis Help

BwBMM PE=x%a8«so7F2EE aa

Filter: | ~ Expression... Clear Apply

!

ONU-ID

|3

No..  Tme Soarce Destination protocol | Info

5452 L0, 72074 192,
3 61072121 19

! . 0. 73074 192.168.1.102 15%.188.1.0 TP 24595 hrip [ACK] Seqm20 ack
Potencia Recepcion [ Att. | -17.37 dBm | 18.87 dB 68.1.102 192.168.1.1 2459 > http [FIN, ACK] Se

1
6510 19; 102 162.168.1.4
5456 610.76B56. 192.168.1.4 192.168.1.102

Standard query A wiv.mikrotil

Standard gquery response A 66

- 0 5457 611.09368 192.168.1.102 192.168.1.3 Name guery MBSTAT “<00><00»<i
Potencia Reflexidn / Att. | MN/A | N/A 5453 611. 00386 102.168.1.3 102.168.1.102 Name guerly response NWESTAT
611.46080 102, 168.1,102 192.168.1.4 Name query MBSTAT *<00><00><i
70220 192.168.1.4 192.168.1.102 Name query response NBESTAT
. . 8506' Cisco-Li_ad:bS:eb Broadcast ARP_ Wwho has 152.168.1.2007 Tell
2826° 102.168.1.102 1062.168.1.245 SHMP  get-next-request
Distancia a OLT 15.96 m 020541 192.168.1.245 192.168.1.102 SNMP  get-response
5464 613.73557: 192.168.1.4 182.168.1.102 synerg 24800 > 1168 [PSH,
5465 613.73678 192.168.1.102 synerg 1168 > 24800 [PSH,
FEC Descendente 5466 613.73752 192.168.1.4 synerg 24800 > 1163 [PSH,

synerg 1168 > 24800 [PSH,

5467 613. 73793 192.168.1.102
BER 0.00E+00 @i

@ Frame 1 (46 bytes on wire, 46 bytes captured)
L1Cont Alloc-D Tipo

® Etherner II, src: AsustekC_24:50:09e (00:0e:af:24:50:9e), Dst: LinksysG dB:68:ph3 (00:0c:d
= Internet Protocol, Src: 192.168.1.102 (192.168.1.102), Dst: 192.168.1.245 (102.168.1.245 v
0

il | b
G000 00 Oc 41 d8 68 b5 00 Oe a6 24 50 Ge 08 Q0 45 00
0010 00 20 6d 9c 00 00 40 01 88 95 <0 a8 01 66 <0 a8
0020 0L f5 08 00 cf bf 28 02 42 39 b8 &6 f9 11

OELIME -1 WAIOILOCALS 1 Termpiether000 PABIT 1153 KB __ [P: 5602 D: BB0Z M: 0 Drops: 0

Sniffer
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—s Introduccién
o Nivel Optico
—s Nivel Transporte
s Gestion
- ONT Management and Control Interface (OMCI)
\ - Creacién del canal OMCC

0 - Transporte OMCI
- Modelo Entidad/Relacién

s GPON Doctor
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OMCI es empleado por la OLT para controlar las ONTs
- Establecimiento y liberacién de conexiones con las ONTs
- Configuracién y administracion de servicios
- Gestidn de alarmas, seguridad, averias, rendimiento, etc.

En OMCI, la MIB GPON, se estructura en torno a Entidades. Estas
entidades son representaciones abstractas de recursos y servicios en una

ONT

En la recomendacién G.984.4 se describen mds de 300 entidades.
Muchas de ellas son opcionales y no aplicables en la mayoria de las

ONT/ONU
Los mensajes OMCI viajan encapsulados en tramas GEM

Para el intercambio de mensajes OMCI se habilita un canal T-CONT y un
puerto GEM especificos. Ambos constituyen OMCC (ONT Management
Control Channel)

OMCI se ha desarrollado para facilitar la interoperabilidad entre
fabricantes
© 2014 TELNET-RI
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OLT ONU

Assign ONU_ID PLOAM message

ONU sets Alloc-ID of the T-CONT

for carrying OMCI messages. Alloc-
1D is equal to ONU-ID.

1

Ranging Request (BWMap)

A 4

Serial Number PLOAM message

-

Ranging Time PLOAM message

Configure Port-ID PLOAM message 1. Durante el transcurso del proceso de activacién de la

2 > ONT, tras la asignacién del ONU-ID, la ONT crea

( automdticamente un Alloc-ID para transportar los
ONU creates the GEM port for mensajes OMCI. Este Alloc-ID tiene el mismo nimero

carrying the OMCI messages que el ONU-ID asignado por la OLT

)\" 2. Mediante un mensaje PLOAM Configure Port-ID se

Acknowledge PLOAM message establece el puerto GEM que transportard los

\ < mensajes OMCI (Canal OMCC). Los sucesivos puertos

GEM son creados a través de OMCI

© 2014 TELNET-RI
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Trama GEM

Sl o |3 Transaction .

X = I 21 O . |Message| Device | Message | Message | OMCI

% £l 5 & > T Correlation T Identifier| Identifi Contents | Trail
o| o ops ntifier ntifier nten railer

el e |gr Identifier ype entifie entifie ontents

. Port-ID. Identifica el puerto GEM destinado a OMCC

. Transaction Correlation Indentifier. Identificador que asocia un mensaje de peticién con su
mensaje de respuesta
. Message Type. Tipo de mensaje OMCI: creaciéon de una entidad, eliminacién, configuracion de

un atributo, descarga de una imagen de cédigo, reiniciar, etc.
,\ . Device Indentifier. Cédigo Ox0A
. Message ldentifier. Entidad gestionada

. Message Contents. Parametros de actuacién asociados a la entidad objeto de gestidn
. OMCI Trailer. Contenido fijo (h00000028) + CRC

© 2014 TELNET-RI
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- ~ GEM Interworking | [ MAC Bridge MAC Bridge e
. Termination Port configuration Port configuration oo?’w%i ngra?ion
Entidad creada Point - 4 data- 4 data- 3 ot o
por la OLT
o J

Physical Path
Termination
point Ethernet
UNI-257

302.1 Mapper MAC Bridge
Ser\rloe Profiler Service Profile

AN

GEM Interworking | | GEM Interworking | | GEM Interwarking
Termination Termination Termination
Poirt- 3 Poirt - 1 Poirt - 2

GEM Port Network rT Netwark GEM Port Netwaork GEM PorT Netwark
CTP-5 CTP-2

Friority Queus-G32789 g . Friority Queus-G32788 Friority Queus-GO g A Prlorﬂ}f Queus-G32786 Friority Queus-G32787 . A
1-Upstream-21 FEONTS: 05 1-Upstream-20 T CONVE 0-2 0-Downstrearm-0 JCORE 0 1-Upstream-18 1-Upstream-19 JCORTTE O

Entidad creada
por la ONT

« En la definiciéon de un servicio participan multiples entidades
relacionadas entre si a través de punteros. La relacién entre
ellas y sus atributos establecen como operard cada ONT
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—» Introduccién
_a Nivel Optico
—a Nivel Transporte

-8 Ges’rién

—« GPON Doctor
) - Andlisis del registro de una ONT con GPON Doctor
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e« Real Time Status PON Status
- Topologia la red GPON en tiempo real
- Medida de ancho de banda por canal GEM
- Extraccion trafico Ethernet trasportado en canales GEM Splitter
o Captura trafico GPON Ten ambas direcciones
- OAM, DBRu-DBA, PLOAM y OMCI
e« Motor de Andlisis
- Estado de la PON

- Listado en entidades OMCI por ONT
- Representacién grdfica de entidades OMCI 2nd Splitter

- Mapa de ancho de banda
Informes GPON Doctor 4000

e Emulacién OLT (solo OLT-e)
- Configuracién de FEC

1st Splitter

- Configuracion TCONT 2nd Splitter
- DBA configurable

- Manipulacion OMCI entidad por entidad

- Configuracién de encriptacion por puerto GEM

- Procedimiento AES key exchange

© 2014 TELNET-RI
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GPON Doctor 4000 GPON Doctor 2000
Andlisis GPON - Portable Andlisis GPON — Compacto

GPON OLT-e
'\\ Emulacién OLT — Compacto
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GPON Doctor Real Time PON Status

File Capture Analysis Help Test

L R? LR o e e Wy L [l 28010 —

GPON Doctor Analysis 48_RT_Onu-MibUpload_02 _cbin5

RT PON Status | Capture | OMCI | PON Status | OMCI Entities | OMCI E/R | Bandwidth | BW/Time | Report|

£ ONU-32
©.@ TCONT-136

22 ONU-40

© 0600 B 7 omciony S
Down GEM ports Up GEM ports
=@ OLT B
G

m

'GEM Downstream BW

cir ‘Q||..| -

_

Downstream Extracted
Port-1000

Enc

Multicast Extracted Port

Upstream Extracted Ports
Port-500

250 T T T T T
200+ . :
g 180 E E
i : :
£ : :
= 100 : .
o : :
50 +
0 } } } } } }
20 40 &0 80 100 120
Time (s}
@ @ @ @ Port-1000 Max: 210,95, Min: 198,92 . Avg: 205.080332372821
GEM Upstream BW

] ; @

z : :

g w : :

= : :

o : .

50 ] : :

0 i i

20 42 (] B0 100 120
Time (s}
Port-500 Max: 185.55 . Min: 174.97 . Avg: 180.257826457863
Teont-256 Max: 160,15, Min: 151.01 . Avg: 155.579560739878

Idle

_ Q@ RrRT ) O 0s O oF O oM
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Archivo Capturar Andlisis Ayuda GPON Doctor Andlisis - Huawei_20090327-01_cbin3
L L2 _.‘JL);‘—'!J.-‘ —
Captura | QMCI |

Linea min-$eg: Ms - Us - Ns D/U | Contenido ~|l B 1-General d

351743  000:043:967-750:000 D..  (5) PLOAMdAssignONUID BWMAP Errores Corregidos False

351744  000:043:967:875:000 D.. (6) PLOAMdAssignONUID BWMAP ggzz ﬁéec”gr‘:e%“i“;’;"fp E::z:

351745  000:043:968:000:000 D..  (7) PLOAMdAssignONUID BWMAP Evonts GPON CTeDOWNS TREAN

353181  000:044:147:500:000 D..  (3) BWMAP-SNReq = -

354777  000:044:347:000:000 D..  (7) BWMAP-SNReq Frame Counter 344952642

356374  000:044:546:625:000 D..  (4) BWMAP-RangeReq TimeStamp 000:044:556:250.000

356376  000:044:546:752:642 UP  (4) ONU: 2 IND PLOAMuSerialNumberOnu H2-PLOAM

356451  000:044:556:125:000 D..  (0) PLOAMdRangingTime BWMAP 4 E ?NU:Z

356452 000:044:556250.000 D.. (1) PLOAMdRangingTime BWMAP Ecualzaion Delay 190750

356453  000:044:556:375:000 D..  (2) PLOAMdRangingTime BWMAP N -

367568  000:044:908:875:000 D..  (6) PLOAMdConfigurePortiD BWMAP PLOAMID 4

367572  000:044:909:000:000 D.. (7) PLOAMdConfigurePortiD BWMAP Protection Path EqD False

367576  000:044:909:125:000 D.. (0) PLOAMdConfigurePortiD BWMAP H 3- BWMAP

367583  000:044:909:374:620 UP  (7) ONU: 2 IND PLOAMUACK mﬁ mi?

367587  000:044:909:499:620 UP  (0) ONU: 2 IND PLOAMUACK o MAPLT7

367591  000:044:909:624:620 UP (1) ONU: 2 IND PLOAMUACK Alloc ID 517

367776  000:044:915:375:000 D.. (2) PLOAMdBERInterval BWMAP CRC Ok True

367779  000:044:915:499:620 UP  (0) ONU: 2 IND PLOAMUACK Send DBRu ModoD i

367780  000:044:915500:000 D.. (3) PLOAMdBERInterval BWMAP Send PLOAMu False

367783  000:044:915:624:620 UP (1) ONU: 2 IND PLOAMUACK ggl’gf ;2?

367784  000:044:915:625:000 D.. (4) PLOAMdBERInterval BWMAP Uoe FEC UP e

367787  000:044:915749:620 UP  (2) ONU: 2 IND PLOAMUACK MAP MAP1029 2

367804  000:044:916250:000 D.. (1) PLOAMdAssignAllociD BWMAP B

367807 000:044:916:374:620 UP  (7) ONU: 2 IND PLOAMUACK 01001400 9p06177/8 00090009 148ERF4?2 ~

367808  000:044:916:375:000 D..  (2) PLOAMdAssianAllociD BWMAP v| 100000002 04000006 68900000 000000B6

\ < > 00300000 00004F4F 10308000 50005F5F
| o [ e s oy
[;] @ ‘ @ ‘@ @ @ L% Go 20508001 00010FFO 30508001 10011FF1 v

W O 105 QLOF QLOM () O Active @ Sync

Reposa
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GPON Doctor Analysis 48 RT_Onu-MibUpload 02_cbin5

File Capture Analysis Help Test

L RE L e o ey [ e 9 —

'RT PON Status | Capture | OMCI | PON Status | OMCI Entities | OMCI E/R | Bandwidth | BW/Time | Report|

PON topology ONU State TCONTs-ONT GEM Poris
=@ TCONT-258 GEM-No DBRu E 1.- ONT-GPON =- TCONTS B =- GEM channels B
. M GEM-1038 [] | oMuID 0 - TCONT-0 B - GEMH1 M
-} TCONT-512 GEM-No DBRu Serial Number PMCS-3580006403 - Allocld: 0 - PortiD: 1
He= ONT1 FEC Upstream ON False Type: Default T-CONT - Encrypted: False
@) TCONT-1 Default T-CONT-No DBR RDI defect False i Current DBRu Mode: No DERu - Used for OMCI: True
. .. GEM-2-0MCI Power Level 2 = Transported GEM(1) = GEM-851
@ TCOMT-259 GEM-No DBRu El 3.- Timming =1 GEM-1 - PortlD: 851 =
@ TCONT-260 GEM-No DBRu EgD 91655 - PortlD: 1 - Encrypted: False
@ TCONT-261 GEM-No DBRu Random ONT Delay Rar 27 Encrypted: False - Used for OMCI: False
= . TCONT-512 GEM-No DERu = 4.- Negohation .. Used for OMCI: True =- GEM-140
.l GEM-1024 Password based Auth.  False - TCONT-256 - PortlD: 140
= ONT2 Password A - Allocld: 256 - Encrypted: False L
@ TCONT-2 Default T-CONT-No DBR B 5- Crypt Type: GEM | - Used for OMCI: False
| i1 F RS A o FramesCounter Switching 0 - Current DBRu Mode: No DBRu i - GEM-1038
=- Transported GEM(1} - PortlD: 1038
Pon Parameters - GEM-851 . Encrypted: False
B 1- ONT-GPON - PortlD: 851
Default Power Level 2 Encrypted: False BW Meassures
= 2- OAM Params. - Used for OMCI: False
Guard Bits 32 [=- TCONT-257
Typel(1s)Pre.Bits 0 - Allocld: 257
Type2 (0s) Pre.Bits 0 Type: GEM
Type3d Byte 3 Content Oxaa i Current DBRu Mode: No DERu
Type 3 #Bytes -PreR: 119 =8 Transported GEM(1)
\ Type3 #Bytes-OpMot 5 £ GEM-140
’ B 3.- Timming - PortlD: 140
Use Pre. EqD False Encrypted: False
{ Pre EqD o Used for OMCI: False
\\ El 4 - Negotiation =- TCONT-258
} Ne S/N extra messag: 0 05 ‘ ‘. Allocld: 258
Use S/N mask False LOSI LOFi Type: GEM
\ o‘peraﬂbn ° o - Current DBRu Mode: No DERu
\ = Transported GEM(1)
Idle - QR YO w0s O 10F QoM () O Activiy @ Sync
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File Capture Analysis Help Test

O e P I A e 6 0 —

ONUs Entities Detected ONU-ID3 Entity
ONU | | Entity Identificatior Attributes Alarms
ONU O Class|d:240 0 = gF‘{ _‘"d‘_""t”_ tes .
indicatuon rue
EiE EE B i Total T-CONT number 7
ONU 2 Classld:261 1 GEM block Iengl‘h 48
OMNU 3 Classld:261 2 Piggyback DBA reporting 0-Mode 0 only
oMU 4 Classld:261 3 Whole ONT DBEA reporting (def False
ONU 5 Classld:261 4 = SHIE=Tok 3
ONU6 _| | Classld261 5 o sl . [
3 . See i ]
ONU 7 Class|d:261 6 ARG Inforval 0 Entity Messages
ONU 8 Classld:261 7 Optical Signal Level 52536
ONU S Classld40 32769 Lower optical threshald 52 [ ISR R ]
OMNU 10 Classld:50 1 Upper optical threshold 16 OMCI report
I ONT R ti 35009
OMU 11 Classld:50 2 TransmszTse L TimeStamp Description
ptical level 0
ONU 12 Classld:50 3 )
(Lower transmit power threshol 0
ONU 13 L Classld:50 4 (Upper transmit power threshol 0
oMU 14 &) GAL Ethemnet Profile 256
oMU 15 @ GEM Interworking Termination Point 2
ONU 16 @ GEM Interworking Termination Point 3
ONU 17 3 GEM Interworking Termination Point 4
ONU 18 &3 GEM Port Network CTP 2
s\ ONU 19 @3 GEM Port Network CTP 3
OMNU 20 @ GEM Port Network CTP 4
OMU 21 &3 GEM Port Network CTP 7 ] [T 3
\ \ ONU 22 IP Host Config 1
b ONU 23 MAC Bridge configuration data 0 ltern Description
OMNU 24 @ MAC Bridge Port configuration data 1
\ OMNU 25 3 MAC Bridge Port configuration data 2
OMNU 26 il @ MAC Bridge Port configuration data 3 il
:‘T.__Illm 2 :‘l""‘"" = .I'I'l - - — | : »

QR QO s @ oF @ om () O Activity @ Syne

\Idle

© 2014 TELNET-RI




- @

veLNEL GPON Doctor

Redes Inteligentes

File Capture Analysis Help Test

Lo [iep L of | oF Lo (i | gt | Y

GPON Doctor Analysis 48 _RT_Onu-MibUpload 02.cbin5

LA T i

| RT PON Status | Capture | OMCI | PON Status | OMCI Entities. OMCI E/R | Bandwidth | BW/Time | Report

OMC| Diagrams ONU-ID: 3

® »

s!".'é

F o —

1 outof2

[C] Simplified Analysis

ONU ~| B A B= Entity-Physical Path Termination point Ethemet UNI - 257
ONU 0 F -= Slot Number 1 =
ONU1 -= Port 1D 1 s
Expected type 47-10/100/1000BaseT 10/100/100C
ONU2 Sensed ype 47-10/10011000BaseT 10/100/100¢
OMU 3 Auto detection configuration O-Auto - Auto
oMU 4 Ethernet loopback configuration 0-Mo loopback
ONUG Administrative State 0-Unlocked
= Operational State 1-Disabled E
— [ M 17 Uric
ONU7 Max frame size 1518
ONU 8 DTC or DCE ind 0-DTC
ONU 9 (Pause Time) 0
OMNU 10 Eridged or [P ind 2-Depends on the parent circuit pat
. 3
. nterva
RO (PPPoE filter) O0-Allows packets of all types s
ONU 13
OMNU 14 OMCI report Alammns
OMU 15 TimeStamp Description
ONU 16
ONU 17
ONU 18 .
ONU 19 ‘ See
ONU 20
ONU 21 l ITU-T G.984.4
ONU 22 L
lrerm Description
ONU 23
ONU 24
ONU 25 <z
<« [Lm P P i 3
Tdle O RT ) O os O oF O oM -oonctivityosm

¥
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GPON Doctor Analisys 20090422-1-Esc1-Syncinit_cbin3

File Capture Analysis Help

SYNG ‘—' ‘

ONT/T-CONT ‘*} R . -
Selection : BW Time Evolution Analysis

= @ OLT —— TCONT 259 —— TCONT 263 TCONT 258 —— TCONT 262
= @ ONTO ~——— TCONT 257 —— TCONT 261 —— TCONT 256 —— TCONT 260
9----. TCONT-0 Default T —— TCONTO —— TCONT1
e GEM-0-OMCI
= @@ TCONT-256 GEM-} I L
- []® GEM-851 T
=™ GEM-1025 T
...... =@ TCONT-257 GEM-} 400
...... /@ TCONT-258 GEM-}
...... /@ TCONT-259 GEM-}
B [wl= ONT1
...... /@ TCONT-1 Default T
...... /@ TCONT-260 GEM-}
...... /@ TCONT-261 GEM-}
...... /@ TCONT-262 GEM-}
...... /@ TCONT-263 GEM-}

300 |

200 -

BW (MBits/s)

100

22 24

Time (s)

4 i} ] l.

W O os QoF QoM ) O Active @ Sync

Idle
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File Caphure Analysis Help
oy
o | e | W LI =
Capture | OMCI | PON Status | OMCI Entities | OMCI E/R | Transport Arch. Bandwidth Report
[l mirseg ms:us:ns | Onuld | U/D | Type Level | Description o]
| 000:051:800:556: 700 5 U Protacol OMCl  Classld:158(0): Use of al aftribute not defined in standard, pos:10
000:051:800:556:700 5 U Protacol OMCl  Classld:158(0): Use of al attribute not defined in standard, pos:11
|| DO:051:800:556:700 5 8] Protacol OMC|  Classld:158(0): Use of al aftribute not defined in standard, pos:12
| 000:051:800:556:700 5 8] Protacol OMC|  Classld:158(0): Use of al aftribute not defined in standard, pos:13
| 000:051:800:556:700 5 0] Protacol OMC|  Classld:158(0): Use of al aftribute not defined in standard, pos: 14
000:051:800:556:700 5 U Protacol OMCI  Classld:158(0): Use of al aftribute not defined in standard, pos:15
| 000:051:800:556:700 5 8] Protacol OMC|  Classld:158(0): Use of al aftribute not defined in standard, pos:16
000:052:003:006:700 5 8] Uniknown OMC|  Class|d:40{32769); Entity type not supported in interoperability standard: 40
| 000:052:213:056:700 5 u Unknown OMC|  Classld:261(32768): Entity type not supparted in interoperability standard: 261
000:053:430:556:700 5 0] Unknown OMC|  Classld:0(0): Previous Error Repegted? times
| 001:009:453:006:700 | 5 L Motification error  OMCI  T-CONT(32768): Response message with number Transaction |0: 428 unexpected
| 001:009:453:056:700 5 L Protocol QM| T-CONT(32768). Processing error
| 001:016:410:556:700 5 L Mofification error  OMGC|I  OLT-G(0): Response message with number Transaction |D:433 Unexpected (disordered)
001:034:659:250:000 & U Motification error  OMC|  GEM Intenworking Termination Point(1): There is already 2 message in the Transaction [D:447
| 001:034:886:806,700 5 U Motification error  OMC|  GEM Interworking Termination Point(1}: Response message with number Transaction 10:447 unexpected
001:035:359:000:000 5 U Motification error  OMC| 8021 Mapper Service Profiler(1): There is already a message in the Transaction [D:449
| 001:035:548:056:700 5 U Motification error  OMC|  802.1 Mapper Service Profiler(1): Response message with number Transaction |D: 448 unexpected
| 001:036:959:125:000 5 U Motification error  OMC|  GEM Interworking Termination Point{2): There is already 2 message in the Transaction |D:454
001:037:218:056:700 & U Motification error  OMC|  GEM Interworking Termination Point(2): Response message with number Transaction 10:454 unexpected
| 001:037:661:625:000 5 U Motification error  OMC|  802.1 Mapper Service Profiler{1): There is already a message in the Transaction |D:456
| 001:038:016:806:700 5 U Motification error  OMC|  802.1 Mapper Service Profiler(1): Response message with number Transaction |D:456 unexpected
| 001:040:359:250:000 5 U Motification error  OMCl  GEM Intenworking Termination Foint(3): There is already a message in the Transaction |D: 461
001:040:556:808:700 & U Motification error  OMC|  GEM Intenworking Termination Point(3): Response message with number Transaction 1D:461 unexpected
| 001:041:059:125:000 5 U Motification error  OMC|  802.1 Mapper Service Profiler(1): There is already a message in the Transaction [D:463
001:041:226:808:700 & U Motification error OMCl  802.1 Mapper Service Profiler(1): Response message with number Transaction |D:463 unexpectad
| 002:027:559:250:000 5 U Motification error  OMC|  Extended VLAN tagging operation configuration data(1): There is already a message in the Transaction ...
| 002:027:798:056:700 5 L Motification error  OMCI

Extended VLAN tagging operation configuration datafl1): Response message with number Transaction 10

W @ 10s QLOF @QLOM ) © Active Q) Sync
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Redes Inteligentes

RT PON Status  Capture | OMCI | FEC Counters |

Line min:sec: ms - Us : ns D/U Content &l |2 :;;g:g:l 7O DOWNSTREAM
001:007:042:386:606 (4) PLOAMdUpstreamOverhead TimeStamp 0071-007 042336606
223 001:007:042511:606 DOWN (5) PLOAMdUpstreamOverhead FEC Used False
224 001:007:042:636:606 DOWN (6) PLOAMdUpstreamOverhead g:g E gz ;rg zt:smd Ez::s
225  001:007:045261:606 DOWN (3) PLOAMdExtendedBurstLength PSyne NA
226 001:007:045:386:606  DOWN (4) PLOAMdExtendedBurstLength Ident 0xD42F9A41
227 001:007:045:511:606 DOWN (5) PLOAMdExtendedBurstlLength B :r;;*hf;f}ame Counter g&%
228 001:007-050:261:606  DOWN (3) BWMAP-SNReq BIP (bin) 010100116
229 001:007:050:315412 UP (3) ONU:255 IND PLOAMuSerialNumberOnu Plend? N/A
230 001:007:050:583:815  N/A TimeOut Plend2 N/A
231 001:007:052011:606 DOWN (1) PLOAMdAssignONUID LconecedFlend e
232 001:007:052:136:606  DOWN (2) PLOAMdAssignONUID B 2.- PLOAM
233 001:007:052:261:606 DOWN (3) PLOAMdAssignONUID B PLOAMdUpstreamOverhead  ONU:255
234 001:007:057:761:606 DOWN (7) BWMAP-RangeReq e ) Proambiabin 10
235  001:007:057:798:128  UP (7) ONU:0 IND PLOAMuSerialNumberOnu Type 2(1s) Preamble Bits 0
236 001:007:061:386:606  DOWN (4) PLOAMdRangingTime Type 3 Byte Preamble format aa
237 001:007:061511:606 DOWN (5) PLOAMdRangingTime e reve
238 001:007:061:636:606 DOWN (6) PLOAMdRangingTime Exira SN Transmissions [
239 001:007:064:386:606  DOWN (4) PLOAMdAssignAlloclD Powere Level Mode 0
240 001:007:064:511:606 DOWN (5) PLOAMdAssignAllociD pre = -
\ 241 001:007:064:636:606 DOWN (6) PLOAMdAssignAlloclD ONUID 2855
242 001:007:067:761:374  UP (1) ONU:0 IND PLOAMUACK PLOAMID 1
aan S e e\ A e o A A s A i & CRC Ok True
4 L] L3
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LELNEC

Redes Inteligentes

RT PON Status Capture |OMCI | FEC Counters|

Line min:sec: ms : us : Ns D/U Content ~| |B 1-General

222 001:007:042:386:606 DOWN (4) PLOAMdUpstreamOverhead S T I ReAl
223 001:007:042:511:606 DOWN (5) PLOAMdUpstreamOverhead FEC Used False
224 007:007:042:636:606 DOWN (6) PLOAMdUpstreamQverhead Errors Corrected False
225 001:007:045:261606  DOWN (3) PLOAMdExtendedBurstl_ength S e
226 001:007:045:386:606 DOWN (4) PLOAMdExtendedBurstLength \dent Ox042F9A58
227 0071:007:045:511:606  DOWN (5) PLOAMdExtendedBurstlLength B Super Frame Counter 70228568
228 001:007:050:261:606  DOWN (3) BWMAP-SNReq P o o o100
220 001:007:050:315412 UP (3) ONU:255 IND PLOAMuSerialNumberOnu Plend N/A
230 001.007:050:583:815 N/A TimeOut Plend2 N/A
231 001.007.052011:606 DOWN (1) PLOAMdAsSignONUID i gt
232 001:007:052:136:606 DOWN (2) PLOAMdASSignONUID
233 001:007:052:261:606 DOWN (3) PLOAMdAssignONUID OpMGEEndecEutongh  ONUZSS
234 001.007.057.761:606 DOWN (7) BWMAP-RangeReq b T3 Do (Ol
235  001.007.057.798:128  UP (7) ONU:0 IND PLOAMuSerialNumberOnu ONU D 255
236 001:007:061:386:606 DOWN (4) PLOAMdRangingTime PLOAMID 2
237 001:007:061:511:606 DOWN (5) PLOAMdRangingTime
238 001.007:061:636:606 DOWN (6) PLOAMdRangingTime
230 001:007:064:386:606 DOWN (4) PLOAMdAssignAlloclD
240 001:007:064:511:606 DOWN (5) PLOAMdAssignAlloclD

\ 241 001:007:064:636:606 DOWN (6) PLOAMdAssignAlloclD
242 001.007.067.761:374  UP (1) ONU-0 IND PLOAMUACK

an T e I e Lo W Y o e B e O | [N T=Y SV RIS IR T S AR AL LRSS

© 2014 TELNET-RI




- @
LELNEC

Redes Inteligentes

RT PON Status| Capture  OMCI | FEC Counters |

Line min:sec: ms : us : ns D/U Content ~| |B 1-General
222 001:007:042:386:606 DOWN (4) PLOAMdUpstreamOverhead S e oA
223 001:007:042:511:606 DOWN (5) PLOAMdUpstreamOverhead FEC Used False
224 007:007:042:636:606  DOWN (6) PLOAMdUpstreamOverhead Errors Corrected False
225 001:007:045:261:606  DOWN (3) PLOAMdExtendedBurstL ength e ot o
226 001:007:045:386:606 DOWN (4) PLOAMdExtendedBurstLength || ident OX042F9AB0
227 007:007:045:511:606  DOWN (5) PLOAMdExtendedBurstlLength E Super Frame Counter 70228608
001007-050:261-606 (3) BWMAP-SNReq i e 1
220 001:007:050:315412 UP (3) ONU:255 IND PLOAMuSerialNumberOnu Plend NJA
230 001.007:050:583:815 NIA TimeOut Plend2 N/A
231 001.007.052011606 DOWN (1) PLOAMdAssignONUID i Felee
232 001:007:052136:606 DOWN (2) PLOAMdASSignONUID
233 001:007:052261:606 DOWN (3) PLOAMdASsignONUID P MAP254- 13 Bytes
234 001.007.057.761:606 DOWN (7) BWMAP-RangeReq T o
235  001.007.057.798:128  UP (7) ONU:0 IND PLOAMuSerialNumberOnu SsTOP 2
236 001:007:061:386:606 DOWN (4) PLOAMdRangingTime Send PLOAN: Twe
237 001:007:061:511:606 DOWN (5) PLOAMdRangingTime o o e
238 001.007.061:636:606 DOWN (6) PLOAMdRangingTime CRC OK True
230 001:007:064:386:606 DOWN (4) PLOAMdAssignAliociD
240 001:007:064:511:606 DOWN (5) PLOAMdAssignAliociD
241 001.007:064:636:606 DOWN (6) PLOAMdAssignAllociD
242 001.007.067.761:374  UP (1) ONU:0 IND PLOAMUACK l
€ 1

La OLT solicita nUmeros de serie a las ONUs recién conectadas. Este
mensaje se envia en un BWMAP con AllocID 254

—
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— . J | |
veLNEeL Au Serial Number ONU

Redes Inteligentes

RT PON Status | Capture OMCI | FEC Counters

Line MiN:Sec: ms - us : Ns D/U Content +| B 1-General
222 001:007:042386:606 DOWN  (4) PLOAMdUpstreamOverhead S e
223 001:007:042.511:606 DOWN (5) PLOAMdUpstreamOverhead FEC Used False
224 001:007:042:636:606 DOWN (6) PLOAMdUpstreamOverhead Errors Corrected False
225  001:007045261606 DOWN  (3) PLOAMdExtendedBurstl ength Ervore NotCorrected faee
226 001:007:045:386:606 DOWN (4) PLOAMdExtendedBurstLength | | Trncated No
227 001:007:045:511:606 DOWN (5) PLOAMdExtendedBurstLength 4 E:E Egle:}) ?:gfm"b
228 001:007:050:261:606 DOWN (3) BWMAP-SNReq
001:007:050:315:412 (3) ONU:255 IND PLOAMuSerialNumberOnu aiNumberOna ONUZ55

230 001:007:050.583:815 N/A TimeOut Serial Number TLRI-348
231 001:007052011:606 DOWN (1) PLOAMdAssignONUID o e 200
232 001:007:052:136:606 DOWN (2) PLOAMdAssignONUID GEM Supported True
233 001:007:052:261:606 DOWN (3) PLOAMdAssignONUID Power Level Used .
234 001:007:057:761:606 DOWN (7) BWMAP-RangeReq o o ;
235  001:007:057:798:128  UP (7) ONU:0 IND PLOAMuSerialNumberOnu CRC Ok Te
236 001:007-:061:386:606  DOWN (4) PLOAMdRangingTime B 4-IND
237 001:007:061:511:606 DOWN (5) PLOAMdRangingTime Lgen PLOAW message expecied Trte
238 001:007:061:636:606 DOWN (6) PLOAMdRangingTime RDI defect False
230 001:007:064:386:606 DOWN (4) PLOAMdAssignAlloclD
240 001:007:064:511:606 DOWN (5) PLOAMdAssignAllocID

\ 241 001:007:064:636:606 DOWN (6) PLOAMdAssignAllociD
242 001:007:067:761:374  UP (1) ONU:0 IND PLOAMUACK

~an AN AN ATIA AN ATTa L SV AR A IR T OV A B A S

ONU TELNET responde con su nimero de serie
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LELNEC

Redes Inteligentes

RT PON Status Capture |OMCI | FEC Counters|

A la ONT TELNET con n/s TLRI-384 se le
ONUI ID

© 2014 TELNET-RI

Line min:sec: ms : us : Ns D/U Content ~| |B 1-General
222 001:007:042:386:606 DOWN (4) PLOAMdUpstreamOverhead S oAl
223 001:007:042:511:606 DOWN (5) PLOAMdUpstreamOverhead FEC Used False
224 007:007:042:636:606 DOWN (6) PLOAMdUpstreamQverhead Errors Corrected False
Errors Mot Corrected False
225  001:007:045:261:606 DOWN (3) PLOAMdExtendedBurstLength P A
226 001:007:045:386:606 DOWN (4) PLOAMdExtendedBurstLength || ident Ox042F9ABE
227 0071:007:045:511:606  DOWN (5) PLOAMdExtendedBurstlLength U Super Frame Counter 70228622
228 001:007:050:261:606  DOWN (3) BWMAP-SNReq P o S
220 001:007:050:315:412  UP (3) ONU:255 IND PLOAMuSerialNumberOnu Plend N/A
230 001:007:.050:583815 N/A TimeOut Plend2 N/A
001:007:052:011:606 (1) PLOAMdAssignONUID i gt
232 001:007:052:136:606 DOWN (2) PLOAMdAssignONUID
233 001:007:052:261:606 DOWN (3) PLOAMdAssignONUID MdAssignONUID ONU:255
234 001.007.057761606 DOWN (7) BWMAP-RangeReq o e e 0000015
235  001:007:057:798:128  UP (7) ONU:0 IND PLOAMuSerialNumberOnu Assigned ONU ID 0
236 001:007:061:336:606 DOWN (4) PLOAMdRangingTime oD 2
237 001:007:061:511:606 DOWN (5) PLOAMdRangingTime v .
238 001:007:061:636:606 DOWN (6) PLOAMdRangingTime
239 001:007:064:386:606 DOWN (4) PLOAMdAssignAlloclD
240 001:007:064:511:606 DOWN (5) PLOAMdAssignAllociD
241 001:007:064:636:606 DOWN (6) PLOAMdAssignAllociD
242 001:007:067:761:374  UP (1) ONU:0 IND PLOAMUACK ]
4 1

asigna el nUmero O de




@

LELNEC

Redes Inteligentes

RT PON Status Capture |OMCI | FEC Counters|

Line
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242

an

min:sec: ms : us : ns DU Content i
001:007-042:386:606 DOWN (4) PLOAMdUpstreamQverhead

001:007:042:511:606 DOWN (5) PLOAMdUpstreamQOverhead

001:007:042:636:606 DOWN (6) PLOAMdUpstreamQOverhead

001:007:045:261:606 DOWN (3) PLOAMdExtendedBurstLength

001:007:045:386:606  DOWN (4) PLOAMdExtendedBurstLength 1l
001:007:045:511:606 DOWN (5) PLOAMdExtendedBurstLength u
001:007:050:261:606 DOWN (3) BWMAP-SNReq

001:007:050:315:412 UP (3) ONU:255 IND PLOAMuSerialNumberOnu

001:007:050:583:815  N/A TimeOut

001:007:052:011:606  DOWN (1) PLOAMdAssignONUID
001:007:052:136:606 DOWN (2) PLOAMdAssignONUID
001:007:052:261:606 DOWN (3) PLOAMdAssignONUID
001:007:057:761:606 DOWN (7) BWMAP-RangeReq

001:007:057:798:128  UP (7) ONU:0 IND PLOAMuSerialNumberOnu

001:007:061:386:606  DOWN (4) PLOAMdRangingTime
001:007:061:511:606  DOWN (5) PLOAMdRangingTime
001:007:061:636:606  DOWN (6) PLOAMdRangingTime
001:007-064:386:606  DOWN (4) PLOAMdASssignAllociD
001:007:064:511:606  DOWN (5) PLOAMdAssignAllociD
001:007:064:636:606  DOWN (6) PLOAMdAssignAllociD

001:007:067:761:374  UP

T e I e Lo W Y o e B e O | [N T=Y

(1) ONU:0 IND PLOAMUACK

AL SRS IR T S ARE. LRSS

4|

1 | 3

B 1.- General

GPOMN Even
TimeStamp

FEC Used

Errors Corrected
Errors Mot Corrected
PSync

Ident

Super Frame Counter
BIP (hex)

BIP (bin)

Plendl

Plend2

Uncorrected Plend

GTC-DOWNSTREAM
001:007:057:761:606
False

False

False

NJA

Ox042F3ABC
70228668

OxAB

10101011b

NJA

NJA

False

1

MAPQO - RangeReq- 13 Bytes

Alloc ID 0

SSTART 20

SSTOP 32

Send PLOAMu True

Use FEC UP False

Send DBRu Do notsend
CRC Ok True

Mediante un mensaje Range Request enviado en un BWMAP con AllocID

p\ O, la OLT ordena a todas las ONU un tiempo de silencio de 125s para
que las nuevas ONU puedan responder
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LELNEC

Redes Inteligentes

11l Number O]

RT PON Status Capture |OMCI | FEC Counters|

© 2014 TELNET-RI

Line min:sec: ms : us : Ns D/U Content ~| |B 1-General

222 001:007:042:386:606 DOWN (4) PLOAMdUpstreamOverhead S e

223 001:007:042:511:606 DOWN (5) PLOAMdUpstreamOverhead FEC Used False

224 007:007:042:636:606 DOWN (6) PLOAMdUpstreamQverhead Errors Corrected False

Errors Mot Corrected False

225  001:007:045:261:606 DOWN (3) PLOAMdExtendedBurstLength el :

226 001:007:045:386:606 DOWN (4) PLOAMdExtendedBurstLength | | Truncated No

227 001.007:045511:606 DOWN (5) PLOAMdExtendedBurstLength Ol | sPkes Ox64

228 001:007:050:261:606 DOWN (3) BWMAP-SNReq gl 01100190

220 001:007:050:315412 UP (3) ONU:255 IND PLOAMuSerialNumberOnu USeriaNamberons  ONUD

230 001.007:050:583:815 N/A TimeOut Serial Number TLRI-348

231 001.007.052011:606 DOWN (1) PLOAMdAsSignONUID T et

232 001:007:052:136:606 DOWN (2) PLOAMdASSignONUID GEM Supported True

233 001:007:052:261:606 DOWN (3) PLOAMdAssignONUID Power Lovel Used !

234 001.007.057.761:606 DOWN (7) BWMAP-RangeReq oo )
001:007:057-798:128 (7) ONU:0 IND PLOAMuSerialNumberOnu CRC Ok True

236 001:007:061:386:606 DOWN (4) PLOAMdRangingTime 5 4-IND

237 001:007:061511606 DOWN (5) PLOAMdRangingTime LYeMPLOAM message expects T

238 001.007:061:636:606 DOWN (6) PLOAMdRangingTime RDI defect False

230 001:007:064:386:606 DOWN (4) PLOAMdAssignAlloclD

240 001:007:064:511:606 DOWN (5) PLOAMdAssignAlloclD

241 001:007:064:636:606 DOWN (6) PLOAMdAssignAlloclD

242 001.007.067.761:374  UP (1) ONU-0 IND PLOAMUACK ]

4 1

La ONU ID O responde enviado su nUmero de serie TLRI-345




- @

LELNEC

Redes Inteligentes

RT PON Status Capture |OMCI | FEC Counters|

Ranging lime

Line
222
223
224
225
226
227
228
229
230
231
232
233
234
235

237
238
239
240
241
242

an

min:sec: ms: us: ns

001:007-042:356:606
001:007:042:511:606
001:007-:042:636:606
0071:007:045:261:606
001:007:045:386:606
001:007:045:511:606
007:007:050:261:606
001:007-:050:315:412
001:007:050:583:815
0071:007:052:011:606
001:007:052:136:606
001:007:052:261:606
001:007-:057-761:606
001:007:057:798:128
001-:007-061-386:606
001:007:061:511:606
001:007-:061:636:606
007:007-:064-386:606
001:007:064:511:606
001:007-:064-636:606
0071:007-067:761:374

T e I e Lo W Y o e B e O |

DU
DOWN
DOWN
DOWN
DOWN
DOWN
DOWN
DOWN
up
N/A
DOWN
DOWN
DOWN
DOWN
UP

DOWN
DOWN
DOWN
DOWN
DOWN
UpP

[N T=Y

Content
(4) PLOAMdUpstreamQverhead
(5) PLOAMdUpstreamOverhead
(6) PLOAMdUpstreamOverhead
(3) PLOAMdExtendedBurstLength
(4) PLOAMdExtendedBurstLength
(5) PLOAMdExtendedBurstLength
(3) BWMAP-SNReq
(3) ONU:255 IND PLOAMuSerialNumberOnu
TimeOut
(1) PLOAMdAssignONUID
(2) PLOAMdASssignONUID
(3) PLOAMdASssignONUID
(7) BWMAP-RangeReq
(7) ONU:0 IND PLOAMuSerialNumberOnu
(4) PLOAMdRangingTime
(5) PLOAMdRangingTime
(6) PLOAMdRangingTime
(4) PLOAMdAssignAlloclD
(5) PLOAMdAssignAlloclD
(6) PLOAMdAssignAlloclD
(1) ONU:0 IND PLOAMUACK

SV RIS IR T S AR AL LRSS

1

™|

=]

O m

1.- General
GPON Even GTC-DOWNSTREAM
TimeStamp 001:007:061:3586:606
FEC Used False
Errors Corrected False
Errors Not Corrected False
PSync NJA
Ident Ox042F3AD9
Super Frame Counter 70228697
BIP (hex) OxC2
BIP (bin) 11000010b
Plend1 NJA
Plend2 NJA
Uncorrected Plend False
0
PLOAMdRangingTime ONU0
Equalization Delay 887387
Protection Path EqD False
ONUID 0
PLOAM ID 4
CRC Ok True

La OLT solicita a la ONU O que inicie un proceso de ecualizacién para
ajustar la sincronizacién de acuerdo a la distancia entre OLT y ONU

—
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LELNEC

Redes Inteligentes

RT PON Status Capture |OMCI | FEC Counters|

Line min:sec: ms: us: ns Dy Content

226 001:007:045:386:606 DOWN (4) PLOAMdExtendedBurstLength
227 001:007:045:511:606 DOWN (5) PLOAMdExtendedBurstLength
228 001:007:050:261:606  DOWN (3) BWMAP-SNReq

229 001:007:050:315:412 UP
230 001:007:050:583:815  N/A

(3) ONU:255 IND PLOAMuSerialNumberOnu
TimeQut

231 001:007:052:011:606 DOWN (1) PLOAMdAssignONUID
232 001:007:052:136:606  DOWN (2) PLOAMdASsignONUID
233 001:007:052:261:606  DOWN (3) PLOAMdASsignONUID
234 001:007:057:761:606 DOWN (7) BWMAP-RangeReq

235 001:007:057:798:128  UP (7) ONU:0 IND PLOAMuSerialNumberOnu

236 001:007:061:386:606 DOWN (4) PLOAMdRangingTime
237 001:007:061:511:606 DOWN (5) PLOAMdRangingTime
238 001:007:061:636:606 DOWN (6) PLOAMdRangingTime

001:007:064:386:606 (4) PLOAMdAssignAlloclD
240 001:007:064:511:606 DOWN (5) PLOAMdAssignAlloclD
241 001:007:064:636:606 DOWN (6) PLOAMdAssignAlloclD

242 001:007:067:761:374  UP
243 001:007:070:261:374  UP
244 001:007:072:761:374 UP
a 245 001:007:162:386:606 DOWN
246 001:007:162:511:606  DOWN

V] A ST A mm Punn Ponn LA TR

(1) ONU:0 IND PLOAMUACK
(5) ONU:0 IND PLOAMUACK
(1) ONU:0 IND PLOAMUACK
(4) PLOAMdConfigurePortID
(5) PLOAMdConfigurePortID

PN o VI W P S ] Y

™

B 1.- General
GPOMN Even
TimeStamp
FEC Used
Errors Corrected
Errors Mot Corrected
PSync
Ident
Super Frame Counter
BIP (hex)
BIP (bin)
Plendl
Plend2
Uncorrected Plend

gnAllociD

Alloc ID
Alloc ID Type
ONUID
PLOAM ID
CRC Ok

GTC-DOWNSTREAM
001:007-064:336:606
False

False

False

INJA

Ox042F9AF1
70228721

Ox52

01010010b

NJA

NJA

False

0

oNUD
1-GEM

10
True

—

A través de
- un AllocID

© 2014 TELNET-RI

un mensaje PLOAM a la ONU O se le asigna




4-— - DIl ( DA AN \(
veLNeL PLOAMuU ACK

Redes Inteligentes

RT PON Status Capture |OMCI | FEC Counters|

Line min:sec: ms : US : NS DIV Content & |2 é—;g;'éem' GTCUPSTREAM
wVen a
226 001:007:045:386:606 DOWN (4) PLOAMdExtendedBurstlLength TimeStamp 001007-067-761-374
227 001:007:045:511:606 DOWN (5) PLOAMdExtendedBurstLength FEC Used False
228 001:007:050:261:606  DOWN (3) BWMAP-SNReq Errors Corrected False
. Errors Mot Corrected False
229 001:007:050:315:412 UP (3) ONU:255 IND PLOAMuSerialNumberOnu ONU D 0
230 001:007:050:583:815  N/A TimeQut Truncated No
231 001:007:052:011:606 DOWN (1) PLOAMdAssignONUID | S:E (E?X) ?’;'150 .
232 001:007:052:136:606  DOWN (2) PLOAMdAssignONUID 0 - L

233 001:007:052:261:606 DOWN (3) PLOAMdAssignONUID K ONUD
234 001:007.057.761.606 DOWN (7) BWMAP-RangeReq PLOAM ID Ack 10
235  001:007.057.798128  UP (7) ONU-0 IND PLOAMuSerialNumberOnu oY e eesa0e 0r000a00000100000000
236 001:007:061:386:606 DOWN (4) PLOAMdRangingTime PLOAM D 9
237 001:007:061:511:606 DOWN (5) PLOAMdRangingTime | cRC o True
238 001:007.061:636:606 DOWN (6) PLOAMdRangingTime Unent PLOAM messane expects] T
230 001:007.064:386:606 DOWN (4) PLOAMdAssignAllociD FEC False
240 001:007:064:511:606 DOWN (5) PLOAMdAssignAllociD RDI defect False
241 001:007:064:636:606 DOWN (6) PLOAMdAssignAllociD
001:007-067.761:374 (1) ONU-0 IND PLOAMUACK

243 001:007:070:261:374  UP (5) ONU:0 IND PLOAMUACK
244 001:007.072.761:374  UP (1) ONU:0 IND PLOAMUACK

\ 245  001:007:162:386:606 DOWN (4) PLOAMdConfigurePortiD
246 001:007:162511:606 DOWN (5) PLOAMdConfigurePortiD

V] A ST A mm Punn Ponn LA TR PN o VI W P S ] Y

o |
\
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tELNEL AMd Contig

Redes Inteligentes

RT PON Status Capture |OMCI | FEC Counters|

Line min:sec: ms : us : Ns D/U Content B 1.- General
001-007-162:386:606  DOWN (4) PLOAMdConfigurePortiD S e s oA
246 001:007:-162511:606 DOWN (5) PLOAMdConfigurePortiD FEC Used False
247 007:007:162:636:606  DOWN (6) PLOAMdConfigurePortiD Errors Corrected False
Errors Mot Corrected False

248 001:007:162:761:374  UP (1) ONU-0 IND PLOAMUACK Poe A
249 001:007:165:261:374  UP (5) ONU-0 IND PLOAMUACK \dent OX042FIE01
250 001:007:167:761:374  UP (1) ONU:0 IND PLOAMUACK Super Frame Counter 70229508
251 001:007:342:136:606  DOWN (2) PLOAMdRequestKey P o e 10
252 001:007:342761:374  UP (1) ONU-0 IND PLOAMuEncryptionKey Plend1 N/A
253 001:007:345:261:374  UP (5) ONU-0 IND PLOAMUEncryptionKey Plend2 N/A
254 001.007:347.761374  UP (1) ONU-0 IND PLOAMUEncryptionKey pconected Plend peke
255  001:007:350:261:374  UP (5) ONU-0 IND PLOAMUEncryptionKey B 2- PLOAM
256 001:007:350:386:606 DOWN (4) PLOAMdKeySwitchingTime B PLOAMdConfigurePortiD ONU0
257  001:007:350:511:606 DOWN (5) PLOAMdKeySwitchingTime o .
258 001:007:350:636:606 DOWN (6) PLOAMdKeySwitchingTime ONUID 0
259 001:007:352761:374  UP (1) ONU-0 IND PLOAMuEncryptionKey PLOAM ID 1
260 001:007:355:261:374  UP (5) ONU-0 IND PLOAMuEncryptionKey

, 261  001:007:357:761:374  UP (1) ONU-0 IND PLOAMUACK
262 001:007:360:261:374  UP (5) ONU-0 IND PLOAMUACK

\, 263 001:007:362761:374  UP (1) ONU:0 IND PLOAMUACK

) 264 001.007:382136606 DOWN ~ ONUOONTDataOMCIMIBReset
265  001:007:507:761:374  UP ONU:0 ONT-Data-OMCI (Resp) MIB Reset
042rde01
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) I - D (‘ \ AA (‘ /s
veELNEeC PLOAMuU ACK

Redes Inteligentes

RT PON Status Capture |OMCI | FEC Counters|

Line min:sec: ms : us : Ns D/U Content & B é—;g;'éem' GTCUPSTREAM
245  001:007:162:336:606 DOWN (4) PLOAMdConfigurePortiD TimeStamp. 001007 162761374
246 001:007-162:511:606  DOWN (5) PLOAMdConfigurePortID FEC Used False
247 007:007:162:636:606  DOWN (6) PLOAMdConfigurePortiD Errors Corrected False
001:007-162:761:374 (1) ONU:0 IND PLOAMUACK oore Dot Conrected pare

249 001:007:165:261:374  UP (5) ONU:0 IND PLOAMUACK Truncated No
250 001:007:167:761:374  UP (1) ONU:0 IND PLOAMUACK @ BIP (hex) 0x78
251 001:007:342:136:606 DOWN (2) PLOAMdRequestKey gl LLLL L
252 001:007:342:761:374  UP (1) ONU:0 IND PLOAMuEncryptionKey uACK ONU:0
253 001:007-345:261:374  UP (5) ONU-0 IND PLOAMuEncryptionKey PLOAM D Ack 14
254 001.007:347.761374  UP (1) ONU-0 IND PLOAMUEncryptionKey oY e eesa0e 0r000e0TOTONN000000
255  001:007:350:261:374  UP (5) ONU-0 IND PLOAMuEncryptionKey PLOAM D 9
256 001:007:350:386:606  DOWN (4) PLOAMdKeySwitchingTime L True
257  001:007-350:511:606  DOWN (5) PLOAMdKeySwitchingTime UrgentPLOAM message ampects| Tria
258 001:007-350-636:606  DOWN (6) PLOAMdKeySwitchingTime FEC False
259 001:007:352:761:374  UP (1) ONU:0 IND PLOAMuEncryptionKey RDI defect False
260  001:007:355:261:374  UP (5) ONU:0 IND PLOAMUuEncryptionKey

| 261 001:007-357-761:374  UP (1) ONU-0 IND PLOAMUACK
262  001:007:360:261:374  UP (5) ONU-0 IND PLOAMUACK

\, 263 001:007:362:761:374  UP (1) ONU:0 IND PLOAMUACK

) 264 001.007:332.136606 DOWN ~ ONUOONT-Data-OMCIMBReset

265  001:007:507-761:374  UP ONU:0 ONT-Data-OMCI (Resp) MIB Reset i

- ‘ n b PLOAM
\ LS o o
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LELNEC

Redes Inteligentes

RT PON Status Capture |OMCI | FEC Counters|

Line
245
246
247
248

\ 264 001:007:3821136606 DOWN  ONUOONT-DataOMCIMIBResst

min:sec: ms: us: ns

001:007-162:386:606
001:007:162:511:606
001:007:162:636:606
0071:007:162:761:374
001:007:165:261:374
0071:007:167:761:374
001:007:342:136:606
0071:007-342:761:374
001:007:345:261:374
0071:007:347:761:374
001:007:350:261:374
001:007:350:386:606
001:007:350:511:606
001:007:350:636:606
001:007-352:761:374
001:007:355:261:374
0071:007:357:761:374
001:007-360:261:374
001:007:362:761:374

001:007:507:761:374

DU
DOWN
DOWN
DOWN
UpP

up

UpP
DOWN
up

UP

UpP

UP
DOWN
DOWN
DOWN
up

up

UpP

UP

up

UP

Content
(4) PLOAMdConfigurePortID
(5) PLOAMdConfigurePortID
(6) PLOAMdConfigurePortID
(1) ONU:0 IND PLOAMUACK
(9) ONU:0 IND PLOAMUACK
(1) ONU:0 IND PLOAMUACK
(2) PLOAMdRequestKey
(1) ONU:0 IND PLOAMuEncryptionKey
(5) ONU:0 IND PLOAMuEncryptionKey
(1) ONU:0 IND PLOAMuEncryptionKey
(5) ONU:0 IND PLOAMuEncryptionKey
(4) PLOAMdKeySwitchingTime
(5) PLOAMdKeySwitchingTime
(6) PLOAMdKeySwitchingTime
(1) ONU:0 IND PLOAMuEncryptionKey
(9) ONU:0 IND PLOAMuEncryptionKey
(1) ONU:0 IND PLOAMUACK
(5) ONU:0 IND PLOAMUACK
(1) ONU:0 IND PLOAMUACK

ONU:0 ONT-Data-OMCI (Resp) MIB Reset

B 1.- General

© 2014 TELNET-RI

GPON Even GTC-DOWNSTREAM
TimeStamp 001:007:342:136:606
FEC Used False
Errors Corrected False
Errors Mot Corrected False
PSync NJA
Ident OxD42FA39F
Super Frame Counter 70230943
BIP (hex) Ox96
BIP (bin) 10010110b
Plend1 NJA
Plend2 NJA
Uncorrected Plend False
0
questkey ONU0

OMNUID 0

PLOAM ID 13

CRC Ok True

Ident
042FA39F




- » E =
velNed OAMu Encryption Key.

Redes Inteligentes

7

RT PON Status Capture |OMCI | FEC Counters|

Line min:sec: ms : us : Ns D/U Content ~| |B 1-General
245 001:007-162:386:606 DOWN (4) PLOAMdConfigurePortiD S e e
246 001:007:162511:606 DOWN (5) PLOAMdConfigurePortiD FEC Used False
247 007:007:162:636:606  DOWN (6) PLOAMdConfigurePortiD Errors Corrected False
248 001:007:162761374  UP (1) ONU-0 IND PLOAMUACK ore Dot Corrected paee
249 001:007:165:261:374  UP (5) ONU:0 IND PLOAMUACK Truncated No
250 001:007:167:761:374  UP (1) ONU:0 IND PLOAMUACK @ S:E EE:;) {1};?:{}1{}%
251  001:007:342:136:606 DOWN (2) PLOAMdRequestKey
001:007:342:761:374 (1) ONU:0 IND PLOAMUEncryptionKey WEncryplionKey ONUO

253 001:007:345:261:374 UP (5) ONU:0 IND PLOAMUEncryptionKey Key Index 0
254 001.007:347.761374  UP (1) ONU-0 IND PLOAMUEncryptionKey o ot O 4bE860bdBLEET02
255  001:007:350:261:374  UP (5) ONU:0 IND PLOAMUEncryptionKey ONUID 0
256 001:007:350:386:606 DOWN (4) PLOAMdKeySwitchingTime PLOAN D 5
257  001:007:350:511:606 DOWN (5) PLOAMdKeySwitchingTime 4 ND
258 001:007:350:636:606  DOWN (6) PLOAMdKeySwitchingTime Urgent PLOAM message expecte True
250  001:007:352:761:374  UP (1) ONU:0 IND PLOAMUEncryptionKey = False
260 001:007:355:261:374  UP (5) ONU:0 IND PLOAMUEncryptionKey

, 261  001:007:357:761:374  UP (1) ONU:0 IND PLOAMUACK
262 001:007:360:261:374  UP (5) ONU:0 IND PLOAMUACK

\, 263 001:007:362:761:374  UP (1) ONU:0 IND PLOAMUACK

) 264 001.007:382136606 DOWN ~ ONUOONTDataOMCIMIBReset

265  001:007:507:761:374  UP ONU:0 ONT-Data-OMCI (Resp) MIB Reset

\\ \ 4 I ¢ PLOAM
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- @

4

weELNEC DA Key Switching

Redes Inteligentes

RT PON Status Capture |OMCI | FEC Counters|

Line min:sec: ms : us : ns DU Content i
245 001:007:162:386:606 DOWN (4) PLOAMdConfigurePortID
246 001:007:162:511:606 DOWN (5) PLOAMdConfigurePortID
247 001:007:162:636:606 DOWN (6) PLOAMdConfigurePortID
248 001:007:162:761:374  UP (1) ONU:0 IND PLOAMUACK
249 001:007:165:261:374  UP (5) ONU:0 IND PLOAMUACK
250 001:007:167:761:374  UP (1) ONU:0 IND PLOAMUACK E!
251 001:007:342:136:606 DOWN (2) PLOAMdRequestKey
252 001:007-342:761:374  UP (1) ONU:0 IND PLOAMuEncryptionKey
253 001:007:345:261:374 UP (5) ONU:0 IND PLOAMuEncryptionKey
254 001:007:347:761:374  UP (1) ONU:0 IND PLOAMuUEncryptionKey
255 001:007:350:261:374 UP (5) ONU:0 IND PLOAMuEncryptionKey
001:007:350:386:606 DOWN (4) PLOAMdKeySwitchingTime
257 001:007:350:511:606 DOWN (5) PLOAMdKeySwitchingTime
258 001:007:350:636:606 DOWN (6) PLOAMdKeySwitchingTime
259 001:007-352:761:374  UP (1) ONU:0 IND PLOAMuEncryptionKey
260 001:007:355:261:374 UP (5) ONU:0 IND PLOAMuEncryptionKey
| 261 001:007:357:761:374 UP (1) ONU:0 IND PLOAMUACK
262 001:007:360:261:374 UP (5) ONU:0 IND PLOAMUACK
\. 263 001:007:362:761:374  UP (1) ONU:0 IND PLOAMUACK
) 264 001.007:332.136606 DOWN ~ ONUOONT-Data-OMCIMBReset
265 001:007:507:761:374  UP ONU:0 ONT-Data-OMCI (Resp) MIB Reset
. e ™
\‘. . i b
\
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B 1.- General

GPON Even GTC-DOWNSTREAM
TimeStamp 001:007:350:3586:606
FEC Used False
Errors Corrected False
Errors Mot Corrected False
PSync NJA
Ident Ox042FA3ET
Super Frame Counter 70231009
BIP (hex) Ox18
BIP (bin) 00011000b
Plend1 NJA
Plend2 NJA
Uncorrected Plend False
0
ySwitchingTime ONU0

Frame Counter 70231208

OMNUID 0

PLOAM ID 19

CRC Ok True

Ident
042FA3EL




- » E =
velNed OAMu Encryption Key.

Redes Inteligentes

7

RT PON Status Capture |OMCI | FEC Counters|

Line min:sec: ms : us : Ns D/U Content ~| |B 1-General
245 001:007-162:386:606 DOWN (4) PLOAMdConfigurePortiD S e
246 001:007:162511:606 DOWN (5) PLOAMdConfigurePortiD FEC Used False
247 007:007:162:636:606  DOWN (6) PLOAMdConfigurePortiD Errors Corrected False
248 001:007:162761374  UP (1) ONU-0 IND PLOAMUACK ore Dot Corrected paee
249 001:007:165:261:374  UP (5) ONU:0 IND PLOAMUACK Truncated No
250 001:007:167:761:374  UP (1) ONU:0 IND PLOAMUACK @ S:E EE:;) {1};?}?1011b
251  001:007:342:136:606 DOWN (2) PLOAMdRequestKey
252 001:007:342:761:374  UP (1) ONU:0 IND PLOAMUEncryptionKey WEncryplionKey ONUO
253 001:007:345:261:374 UP (5) ONU:0 IND PLOAMUEncryptionKey Key Index 0
254 001.007:347.761374  UP (1) ONU-0 IND PLOAMUEncryptionKey o ot OdbEE 18dBbEE T2
255  001:007:350:261:374  UP (5) ONU:0 IND PLOAMUEncryptionKey ONUID 0
256 001:007:350:386:606 DOWN (4) PLOAMdKeySwitchingTime PLOAN D 5
257  001:007:350:511:606 DOWN (5) PLOAMdKeySwitchingTime 4 ND
258 001:007:350:636:606  DOWN (6) PLOAMdKeySwitchingTime Urgent PLOAM message expecte True
001:007:352:761:374 (1) ONU:0 IND PLOAMUEncryptionKey = False

260  001:007:355:261:374  UP (5) ONU:0 IND PLOAMuEncryptionKey

, 261  001:007:357:761:374  UP (1) ONU:0 IND PLOAMUACK
262 001:007:360:261:374  UP (5) ONU:0 IND PLOAMUACK

\, 263 001:007:362:761:374  UP (1) ONU:0 IND PLOAMUACK

) 264 001.007:382136606 DOWN ~ ONUOONTDataOMCIMIBReset

265  001:007:507:761:374  UP ONU:0 ONT-Data-OMCI (Resp) MIB Reset

\\ \ 4 I ¢ PLOAM
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) I - D (‘ \ AA (‘ /s
veELNEeC PLOAMuU ACK

Redes Inteligentes

RT PON Status Capture |OMCI | FEC Counters|

Line min:sec: ms : Us : NS DU Content & B é—;g;'éem' GTCUPSTREAM
ven |
245 001:007-162:386:606  DOWN (4) PLOAMdConfigurePortID TimeStamp 001-007-357-761-374
246 001:007-162:511:606  DOWN (5) PLOAMdConfigurePortID FEC Used False
247 001:007:162:636:606  DOWN (6) PLOAMdConfigurePortID Errors Corrected False
Errors Mot Corrected False
248 001-007-162:761-374  UP (1) ONU-0 IND PLOAMUACK ONU D o
249 001:007:165:261:374  UP (5) ONU:0 IND PLOAMUACK Truncated No
250 001:007:167:761:374  UP (1) ONU:0 IND PLOAMUACK @ BIP (hex) 0x57
BIP (bin) 01010111k
251 001:007-:342:136:606  DOWN (2) PLOAMdRequestKey

252 001:007:342761374  UP (1) ONU:0 IND PLOAMUEncryptionKey JACK ONUD
253 001:007:345261374 UP (5) ONU-0 IND PLOAMUEncryptionKey PLOAM ID Ack 19
254 001.007:347.761374  UP (1) ONU-0 IND PLOAMUEncryptionKey oY e eesa0e QrO0TS0AZataEn0nm
255  001:007:350:261:374  UP (5) ONU:0 IND PLOAMUEncryptionKey PLOAM D 9
256 001:007:350:386:606 DOWN (4) PLOAMdKeySwitchingTime | cRC o True
257 001:007:350:511:606 DOWN (5) PLOAMdKeySwitchingTime Unent PLOAM messane expects] T
258  001:007:350:636:606 DOWN (6) PLOAMdKeySwitchingTime FEC False
250 001:007:352761:374  UP (1) ONU:0 IND PLOAMUEncryptionKey RDI defect False
260  001:007:355:261:374  UP (5) ONU:0 IND PLOAMUEncryptionKey

, 001:007:357.761:374 (1) ONU-0 IND PLOAMUACK
262 001:007:360:261:374  UP (5) ONU:0 IND PLOAMUACK

\ 263 001:007:362.761:374  UP (1) ONU:0 IND PLOAMUACK

) 264 001:007:382136:606 DOWN ~ ONUOONT-Data-OMCIMIBReset

265  001:007:507.761:374  UP ONU:0 ONT-Data-OMCI (Resp) MIB Reset

\\ \ 4 I ¢ PLOAM
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- —— YA C \AID LC :
veLNeL OMCI MIB Reset

Redes Inteligentes

RT PON Status Capture |OMCI | FEC Counters|

Line min:sec: ms : Us : Ns D/U Content & E;ﬂ&;{;{"c' ONTD
eset -Data
245 001-:007-162:386:606  DOWN (4) PLOAMdConfigurePortID Message Type 15
246 001-:007-162:511:606  DOWN (5) PLOAMdConfigurePortID Device ID 10
247 007:007:162:636:606  DOWN (6) PLOAMdConfigurePortiD Eﬂﬁw l%'ass g
i ! i i ) ntity
248 001:007:162:761:374  UP (1) ONU:0 IND PLOAMUACK Transmission Correlat 19558
249 001:007:165:261:374  UP (5) ONU:0 IND PLOAMUACK Priority Low
250 001:007:167:761:374  UP (1) ONU:0 IND PLOAMUACK @ GEM Port 1
. ) . . OMCI Trailer Ok True
251 001:007:342:136:606  DOWN (2) PLOAMdRequestKey OMC Trailer Waming Falee
252 001:007:342:761:374  UP (1) ONU-0 IND PLOAMuEncryptionKey CRC Ok True
253 001:007:345:261:374  UP (5) ONU:0 IND PLOAMuEncryptionKey Erum;ted :;
} . . . R . eng
254 001:007:347:761:374  UP (1) ONU-0 IND PLOAMUEncryptionKey Message Format Baseline OMCI
255 001:007:350:261:374  UP (5) ONU:0 IND PLOAMUEncryptionKey ONU 0
256 001:007:350:386:606  DOWN (4) PLOAMdKeySwitchingTime
257 001-:007-350-511:606  DOWN (5) PLOAMdKeySwitchingTime
258 001:007-350-636:606  DOWN (6) PLOAMdKeySwitchingTime
259 001:007:352:761:374  UP (1) ONU-0 IND PLOAMuEncryptionKey
260 001:007:355:261:374  UP (5) ONU:0 IND PLOAMuEncryptionKey
| 261 001:007:357:761:374  UP (1) ONU:-0 IND PLOAMUACK
262 001:007:360:261:374  UP (5) ONU:0 IND PLOAMUACK
263 001:007:362:761:374  UP (1) ONU:0 IND PLOAMUACK
\‘ 001:007-382:136:606 ONU:0 ONT-Data-OMCI MIB Reset
265 001:007:507-761:374  UP ONU-0 ONT-Data-OMCI (Resp) MIB Reset
" AnA AAA AATI AR F44 AAA MUAARL AL A A B i ARRAL AL T OMCI Message
\\ ‘ ' e
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